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1.0  INTRODUCTION 
 
This Conceptual Site Model (CSM) has been prepared by PES Environmental, Inc (PES) 
on behalf of Anton Emeryville, LLC (Anton) in support of planned redevelopment of 
commercial property located at 6701-6707 Shellmound Street, in Emeryville, California 
(subject property or site).  The site location is shown on Plate 1, the site vicinity is shown on 
Plate 2, and a Site Plan is shown on Plate 3.  The redevelopment plans for the site include: 
demolition of existing buildings; grading and soil excavation for utilities and foundations; and 
construction of new multi-story residential buildings and associated parking and landscaped 
areas.  The current site owner is John Nady, Trustee, Nady Trust, dated January 21, 1997, as 
his sole and separate property.  The property is leased to Nady Systems, Inc. (Nady).  Anton is 
currently seeking acquisition of the site from Nady. 
 
The subject property is currently listed as an open Spills, Leaks, Investigation and Cleanup 
(SLIC) case with Alameda County Environmental Health Services (ACEH) as the lead 
environmental regulatory agency.  The case is listed under Mike Roberts Color Production 
(6707 Bay Street), and the database lists other solvents and non-petroleum hydrocarbons as the 
potential contaminants of concern.  PES is assisting Anton in working with ACEH to obtain 
SLIC case closure as part of the site redevelopment process.  
 
The site is also listed under Mike Roberts Color Production (6707 Bay Street) in the Leaking 
Underground Storage Tank (LUST) database due to the reported release from the former USTs 
discussed in Section 2.7.  The LUST case (ACEH fuel leak case number RO0000548) has been 
closed by ACEH under conditions associated with a deed notice (see Section 2.5, Engineering 
and Institutional Controls). 
 
1.1  Objective 
 
The objective of this report is to develop and present a CSM based on a synthesis of data from 
previous environmental investigations and site characteristics to identify potential human 
receptors and evaluate potentially complete exposure pathways at the site for analytes present 
in soil, soil gas, and groundwater.  This CSM includes: (1) identification of the contaminants 
of concern (COCs); (2) a summary of the hydrogeologic conditions and distribution of 
contaminants in the subsurface; and (3) an evaluation of potential contaminant exposure 
pathways.   
 
Where pertinent to the subject case, additional environmental conditions, including nearby 
LUST cases and other environmental conditions at or near the site, are discussed.  
 
1.2  Organization 
 
This document is organized as follows: 

 Section 1.0 – Introduction – presents objectives and organization of the CSM; 
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 Section 2.0 – Conceptual Site Model – presents:  (1) local and regional geology and 
hydrogeology; (2) describes site history, and engineering and institutional controls in 
place at the site; (3) describes prior environmental actions performed at and near the 
site; and (4) describes the potential for exposure to hazardous chemicals based on the 
identified presence of contaminants, transport media, exposure pathways, and potential 
human receptors;  

 Section 3.0 – Summary of Current Site Conditions and Conclusions – presents a 
summary and conclusions based on the assessment of potential exposures to hazardous 
chemicals developed within the CSM; and 

 Section 4.0 – References – presents references utilized in the development of this 
CSM. 

 
 
2.0  CONCEPTUAL SITE MODEL 
 
The CSM was developed using information and data from previous environmental 
investigations and actions that have been conducted at the site since 1989.  The most recent 
investigations were conducted in 2013 and 2014.  ENVIRON International Corporation 
(ENVIRON) conducted a Phase I ESA and Phase II investigation of the site in April 2013 
(ENVIRON, 2013a and 2013b).  In November 2013, PES conducted a supplemental 
subsurface investigation at the subject property (PES, 2014a), and PES completed a Phase I 
Environmental Site Assessment (ESA) for the subject property in January 2014 (PES, 2014b).  
Information from these previous investigation reports is incorporated into the CSM as 
appropriate.  The findings of these previous investigations are summarized in Section 2.7.  
 
2.1  Historical Site Use 
 
The land on which the site is located historically consisted of San Francisco Bay tidal mud flats 
and was below sea level until the mid- to late 1930’s.  In the mid- to late 1930’s, a levee was 
built west of the subject property and a highway (Eastshore Highway, now Interstate 80) was 
constructed on the levee.  From that time until the early to mid-1950s the area between the 
highway and the former shoreline including the subject property and vicinity were filled in by 
non-native soils to create buildable land.  The existing site buildings were constructed over fill 
materials in approximately 1963. 
   
Dymo Industries, Inc. (Dymo) operated at the site from approximately 1963 to 1979.  Dymo 
manufactured label tape and label tape punchers and used methyl isobutyl ketone (MIBK, 
which is also known as 4-methyl-2-pentanone) and methyl ethyl ketone (MEK, which is also 
known as 2-butanone) in the manufacturing processes (Bechtel, 1992).  These chemicals were 
stored in three USTs that were located in the eastern portion of the site near Shellmound Street 
(UST locations shown on Plate 3).  As discussed in Section 2.7, the USTs were removed in 
1989.  Discovery and reporting of impacts related to these USTs led to the LUST case (ACEH 
fuel leak case number RO0000548) that has been closed by ACEH. 
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Mike Roberts Color Productions (MRCP) operated at the site from 1979 to 1989, and initially 
manufactured and printed colored postcards.  They later expanded into color printing, 
lithography, and off-set printing operations (Bechtel, 1992).  These operations produced waste 
that included printing ink, solvent cleaning compounds, volatile and semi-volatile 
hydrocarbons, and color pigments, which were stored in 55-gallon drums on the west side of 
the warehouse building (i.e., in the former drum storage area shown on Plate 3).  Nady 
purchased the property from MRCP in 1990 and has continued to operate at the site to the 
present.  Nady packages and distributes communication systems, such as wireless microphones 
and specialty audio systems, from the facility. The site is currently used for offices and for 
storage of electronic sound equipment, product shipping and receiving, and minor equipment 
repair.  Nady has used very limited amounts of chemicals in its operations. 
 
2.2  Current Site and Vicinity Characteristics 
 
The site is located at 6701, 6705, and 6707 Shellmound Street (previously known as 
Bay Street), in a mixed industrial, commercial, and residential area of Emeryville, Alameda 
County, California.  The site buildings consist of a two-story office building and a warehouse 
building.  A second story mezzanine-level area is located in the northern portion of the 
warehouse.  The warehouse and office building are connected by a 1-story lobby/receptionist 
area.  The footprints of the office and warehouse buildings occupy approximately 7,470 and 
43,850 square feet, respectively, and both buildings have slab-on-grade foundations.  The 
exterior of the subject property consists of landscaped areas and asphalt paved parking 
and driving areas.  The site consists of a single legal parcel covering approximately 2.27 acres 
and identified by Alameda County Assessor’s Parcel Number (APN) 049-1490-002. 
 
The site is bounded to the west and north by the Ashby Avenue off-ramp from Interstate 80, 
to the south by a commercial building, and to the east by Shellmound Street and a railroad 
right-of-way.  The site buildings and the adjacent areas are shown on Plates 2 and 3. 
 
According to the United States Geological Survey (USGS) Oakland West, California 
Quadrangle 7.5-minute series topographic map dated 1993, the site is situated at an elevation 
of approximately 18 feet above mean sea level.  The site is relatively flat, but the vicinity 
slopes gently to the west/southwest.  The nearest surface water body is San Francisco Bay, 
located approximately 1,000 feet west of the subject property.  
 
2.2.1  Current and Expected Future Land Use 
 
Currently the site is predominantly covered with the office and warehouse buildings and paved 
parking/driving areas.  The site is used for commercial purposes.   
 
Future plans are for a new multi-story, multi-family residential development to be constructed 
on the subject property.  Existing buildings and related improvements will be demolished and 
removed followed by grading and excavation for new construction.  Planned development 
includes a seven-story building comprising the majority of the subject property with open 



  PES Environmental, Inc. 

144800101R001.doc 4  

parking garage, lobby, and amenities spaces occupying the first (on-grade) and second floors 
of the building.  A limited portion of the first and second floors will be developed as residential 
units.  After redevelopment, the entire site will be covered by the building, and associated 
paved parking and driving areas with the exception of planter and landscaped areas.   
 
2.3  Regional Geology and Hydrogeology 
 
The San Francisco Bay Area is in the California Coastal Range Province, a region 
characterized by northwest-trending ridges and valleys that generally parallel the major 
geologic structures, such as the San Andreas and the Hayward Fault systems.  Bedrock is 
composed of highly-consolidated and tectonically-deformed sedimentary, volcanic, and 
metamorphic rocks of the Franciscan Formation (Jurassic to Cretaceous age).  Franciscan 
rocks commonly consist of pervasively sheared shale and sandstone that include isolated 
masses of other types of rocks including serpentinite and are referred to as melange.  As much 
as 540 feet of thick sequences of poorly consolidated late Tertiary/early Quaternary alluvial 
fan deposits are overlain by unconsolidated surficial deposits of Pleistocene to Quaternary age.  
These surficial deposits include colluvium, alluvium, dune sands, bay mud and marsh deposits. 
 
Historical development of the San Francisco Bay area also resulted in placement of non-native 
artificial fill material over substantial portions of modern estuaries, marshlands, tributaries, and 
creek beds in an effort to reclaim land (Nichols and Wright, 1971).  As noted below, 
the subject site is comprised entirely of land that was reclaimed from San Francisco Bay 
by placement of fill during the 1940s and 1950s.  
 
The City of Emeryville is located along the southwestern margin of the Berkeley Alluvial 
Plain, which is a sub-area of the East Bay Plain.  The two main water-bearing zones beneath 
Emeryville include a shallow aquifer (less than 60 feet below the surface) and a deep aquifer 
(200 to 300 feet below the surface).  Shallow groundwater in the region flows generally west 
to southwesterly, toward San Francisco Bay. 
 
2.4  Site Geology and Hydrogeology 
 
Based on the results of investigations performed on the subject property and in the vicinity, 
the site is underlain by imported fill material overlying deposits of native silts and clays known 
locally as Bay Mud.  Beneath the Bay Mud deposits are deposits of stiffer sand, silts, and clays 
that likely represent alluvial deposits of the Temescal Formation (URS, 2005).  During the 
later part of the 1930s through the early to mid-1950s, the subject property and vicinity were 
filled in by non-native soils to create buildable land.  A former unregulated landfill (Emeryville 
Ashby/Point Emery) is located west of the site where the current I-80 and Ashby Avenue 
interchange exists, and portions of the site may be situated over the former landfill.  The fill 
material generally consists of coarse-grained sands and gravels that contain varying amounts of 
fines, and fine-grained silts and clays.  Fill material debris1 has been encountered throughout 

                                          
1  Debris material includes brick, wood, concrete rubble, asphalt, metal debris, glass, fabric, and rubber. 
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the site (PES, 2014a).  According to the Survey Geographic Database (SSURGO), the U.S. 
Department of Agriculture, Soil Conservation Service classifies these soils as urban land soils.   
 
Previous investigations have shown that the fill materials at the site and other similarly filled 
properties in the vicinity contain residual contamination with related impacts to shallow 
groundwater.  Contamination found and attributed to the non-native fill materials originally 
used to create the land along the bay-shore area of Emeryville including the site and immediate 
vicinity includes impacts related to total petroleum hydrocarbons (TPH), volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs), and metals.  
 
Based on the results of investigations performed on the subject property and in the vicinity, 
the site is underlain by fill material overlying deposits of native silts and clays known locally 
as Bay Mud.  Physical subsurface conditions at the site are presented on four cross sections; 
the alignments of which are shown on Plate 4.  The east-west trending cross sections A-A’ and 
B-B’ are shown on Plates 5 and 6, respectively, and north-south trending cross sections C-C’ 
and D-D’ are shown on Plates 7 and 8, respectively.  These cross sections were generated 
using the lithologic data from the soil borings advanced during the PES’ 2013 supplemental 
subsurface investigation (PES 2014a) and from lithologic data obtained during previous site 
investigations.  Lithologic boring logs are presented in Appendix A.  As shown on the cross 
sections and boring logs, fill material consisting of coarse-grained sands and gravels that 
contain varying amounts of fines, and fine-grained silts and clays with varying amounts of sand 
and gravel was encountered throughout the site.  The fill material ranges from 14 to 19 feet 
thick.  Fill material debris2 has been encountered throughout the site, but is generally most 
abundant on the western half of the site and at depths below approximately 8 to 10 feet bgs.  
The approximate percent and content of the debris encountered beneath the site is shown on the 
cross sections and on the lithologic logs.  Fine-grained soils were encountered directly below 
the fill material.  These soils generally consisted of very dark greenish gray to greenish gray 
clays and occasional silts that are soft to medium stiff.  These soils represent Bay Mud deposits 
 
Groundwater was encountered at the site at approximately 11 to 13 feet below ground surface 
(bgs) in November 2013 (PES, 2014a).  Groundwater flow to the south/southwest has been 
measured from monitoring well data collected on the subject property (Subsurface Consultants, 
Inc., 1995b; 1995c; 1996), with localized flow toward the west in the vicinity of the former 
underground storage tanks (see Plate 3 for location of USTs, which are discussed in 
Section 2.7).  The assessment that groundwater flow to the south/southwest agrees with flow 
directions obtained on properties to the south of the subject property (Erler & Kalinowski, Inc. 
[EKI], 2012 and PES, 2013). 
 
There are currently five groundwater monitoring wells known to exist at the site that were 
installed during previous investigations and are consistent with locations in previous 
investigation reports (MW-1, MW-3, MW-7, MW-8 and MW-9).  No current indications of 

                                          
2  Debris material encountered during site investigations includes brick, metal, concrete, asphalt, glass, wood, 

fabric, and rubber. 



  PES Environmental, Inc. 

144800101R001.doc 6  

other monitoring wells installed during previous investigations (MW-5, MW-6 and MW-10) 
have been observed at the reported locations.  The disposition of wells MW-5, MW-6 and 
MW-10 is not known.  There are five existing soil vapor wells (SG-1 through SG-5) that were 
installed in 2013 by ENVIRON as part of their Phase II investigations.  Locations of the 
known existing monitoring wells and soil vapor wells are shown on Plate 4 and available 
boring logs with well construction details are included in Appendix A.       
 
2.5  Institutional and Engineering Controls 
 
There is an existing deed notice on the subject property.  As part of the closure for the former 
USTs and the related LUST case, a deed notice for the site was provided to the ACEH on 
February 1, 1995 as a requirement by the ACEH and the California Regional Water Quality 
Control Board, San Francisco Bay Region (RWQCB) for closure of the UST case (Pettit & 
Martin, 1995).  In conjunction with redevelopment of the site, Anton plans to record an 
environmental land use covenant (LUC) with ACEH for the site.  To address contaminated 
media that may be encountered during construction and redevelopment activities Anton also 
intends to submit a Soil Management and Contingency Plan (SMP) for ACEH approval.  The 
SMP would provide procedures for handling and management of soil, and potentially 
groundwater, encountered during construction.  The SMP will also provide a post-construction 
operations and management (O&M) plan to describe procedures to be followed to maintain a 
cap over subsurface materials. 
 
A City of Emeryville Ordinance (No. 07-006) prohibits extraction of groundwater for 
drinking, industrial or irrigation purposes, and provides an additional institutional control that 
reduces the potential for exposure to groundwater.  
 
As further described below, implementation of these institutional and engineering controls 
provide substantial benefits with respect to addressing environmental concerns at the site and 
preventing unacceptable exposure to contaminants during construction activities, site 
redevelopment and in the future. 
 
2.5.1  Deed Notice and Land Use Covenant  
 
A deed notice was provided to the ACEH on February 1, 1995 as a requirement by the ACEH 
and the RWQCB as part of closure of the UST case (Pettit & Martin, 1995).  The deed notice 
imposed conditions and/or restrictions on the use of the property related to groundwater use, 
soil excavation and potential future construction activities.  The deed notice is discussed further 
in Section 2.7.12.  
 
Anton plans to work with ACEH to develop a land use covenant (LUC) to replace the existing 
deed notice.  The LUC document will identify the contamination at the site, restrictions on 
development and use of the site, restrictions on use of underlying groundwater, and 
requirements for maintenance of the site cover and notification to ACEH.   
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2.5.2  Soil Management and Contingency Plan (SMP) 
 
Based on known and/or suspected soil and groundwater contamination at and beneath the site, 
and information from ACEH, submittal and ACEH approval of a Soil Management and 
Contingency Plan (SMP) will be required to allow redevelopment of the site for residential 
purposes and support ACEH’s closure of the SLIC case.  The purpose of the SMP is to 
summarize existing soil and groundwater data for the site, identify safety and training 
requirements for construction workers, and establish procedures for assessing and managing 
contaminated soil and groundwater that could be encountered during construction activities 
(e.g., demolition, grading, and excavation) and potential subsurface work in the future.  The 
SMP will contain the following information: 

 A detailed description of the site and summary of previous investigation and remedial 
activities, including information on the areas and contaminants subject to soil 
management requirements; 

 Provisions for site redevelopment activities (e.g., building demolition and foundation 
slab removal, asphalt parking lot removal/installation, site grading/excavation activities, 
building and parking structure foundation construction, and roadway and utility trench 
construction); 

 A Health and Safety Plan (HASP) for use by contractors performing demolition and 
construction activities (exclusive of asbestos-containing materials or other hazardous 
materials in existing building materials); 

 Field screening protocols; 

 Soil matrix sampling/characterization protocols; 

 Soil and groundwater management practices (e.g., segregation/storage/transportation of 
soils, dust control, and decontamination procedures); 

 A soil and groundwater management and contingency plan;  

 A Post-Construction Operations & Management Plan;  

 An Intrusive Earthwork Guidance Plan with procedures for protecting workers 
conducting subsurface work at the site; and 

 A schedule of future activities. 
 
The institutional and engineering controls provided by the SMP ensure that future occupants 
and subsurface construction workers are protected during intrusive sub-grade work from 
potential exposure to residual contamination.  The SMP will be submitted to ACEH for review 
and approval. 
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2.6  Summary of Nearby Release and LUST Site Cases 
 
A description of a nearby LUST case pertinent to the subject site is presented below. As 
further indicated below, affected groundwater from these nearby cases does not appear to have 
commingled with affected groundwater for the subject property.  Details regarding the 
Mussallem/Sybase and Richardson/Sybase Property, which is located south and immediately 
adjacent to the site, are discussed below based on its proximity to the site and environmental 
investigations conducted at this property.  
 
The Mussallem/Sybase and Richardson/Sybase Property, which is the current location of 
Ex’pression College, is located at 6601 and 6603 Shellmound Street (referenced herein as 
Sybase).  The 6601/6603 Shellmound Street site (ACEH case numbers RO0000042 / 
RO0000043; Geotracker Global ID’s T0600100825 / T0600100470) is located south and 
immediately adjacent to the subject property (see Plate 2).  The Sybase property lies 
downgradient of the subject property based on south/southwest groundwater flow directions 
obtained at this property (EKI, 2012), the subject property, and other properties in the vicinity. 
 
Three USTs were removed from the Sybase property in August and October 1989.  The USTs 
were located approximately 150 feet south of the subject property, adjacent to the southern 
property boundary of the 6601/6603 Shellmound Street.  The USTs contained diesel, leaded 
gasoline, and unleaded gasoline (EKI, 2012).  Separate-phase hydrocarbon was observed in the 
excavation during the removal of the USTs in August 1989.  Subsequently, 4,950 gallons 
of petroleum and groundwater were removed from the excavation between August 23 and 
September 12, 1989. 
 
Various environmental investigations have been conducted at the Sybase property dating back 
to 1989.  The most recent investigations conducted in 2011 and 2012, involved collected 
samples from three monitoring wells, and installing subslab vapor probes.  The results from 
the 2011 and 2012 investigations and current site conditions are presented in EKI’s 2012 report 
titled Report of Additional Site Investigation and 2012 Request for Site Closure (EKI, 2012).  
Impacts to soil and groundwater have been characterized as oil and grease, TPHd, TPHg, 
and BTEX.  Based on existing data, the 2012 report indicated that benzene may be present in 
subslab vapor, but the concentrations are relatively low and are expected to decrease over time.  
The report requested that ACEH issue a case-closure letter for the property under the 2012 
California State Water Resources Control Board (SWRCB) Low-Threat UST Case Closure 
Policy3.   
 
This property is not expected to present a significant environmental concern to the subject 
property based on its downgradient location with respect to the subject property, and the nature 
and extent of soil, groundwater, and soil vapor detected in environmental investigations 
conducted at the property. 
 

                                          
3  California State Water Resources Control Board, 2012.  Resolution 2012-0016: “Water Quality Control Policy 

for Low-Threat Underground Storage Tank Case Closure.”  May 1. 
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Other nearby sites listed on the hazardous materials release databases are not expected to 
present a significant environmental concern to the subject property based on one or more of 
the following:  (1) the listed property has received case closure by the appropriate regulatory 
agency; (2) the listed property is either crossgradient or downgradient of the subject property 
with respect to the inferred regional groundwater flow direction; (3) the listed property is a 
soils-only case; and (4) the listed property is located at too great a distance to represent a 
significant environmental condition with respect to the subject property. 
 
2.7  Summary of Previous Environmental Activities 
 
Based on a review of historical site documents, several environmental site assessments, 
sampling investigations, groundwater monitoring events, and remedial actions have been 
conducted at the site since 1989.  The following sections summarize past investigations and 
other environmental actions taken at the subject property.  Pertinent reference documents are 
included in Section 4.0, and a list of prior environmental documents is presented in Table 1.  
Pertinent data tables and plates from previous reports prepared by PES and others are 
presented in Appendix B.  The information includes historical soil, groundwater, and soil gas 
analytical results, and depth-to-water and groundwater elevation data.  Previous investigation 
sampling locations are included on Plate 4.  
 
2.7.1  1989 Site Inspection, Waste Characterization and Disposal, and Sampling Activities 
 
The ACEH inspected the MRCP facility in January 1989, and subsequently issued MRCP a 
Notice of Violation under four sections of the California Code of Regulations (CCR), Title 22.  
The violations included citations for lack of an EPA identification number, no copies of 
hazardous waste manifests on-site, on-site storage of hazardous waste for more than 90 days, 
and hazardous waste storage areas that lacked secondary containment (ACDEH, 1989). 
 
LW Environmental Services, Inc. (LW Environmental) conducted the following sampling 
activities in March and April 1989: 

 Sampled 90 drums of hazardous waste stored at the west end of the printing facility 
(i.e., area labeled on Plate 3 as former drum storage area) on March 14 and 15, 1989.  
The drums contained waste associated with site operations conducted by MRCP; and 

 Drilled two borings (IS-1 and IS-2) in the general vicinity of the stored drums on 
April 26, 1989.   

 
Based on the analytical results the drums were profiled and properly disposed off-site at Gibson 
Oil & Refining in Bakersfield, California, in June 1989 (LW Environmental, 1989a).  The 
analytical results for the sample collected from borings IS-1 and IS-2 are discussed below. 
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2.7.2  1989 Environmental Site Assessment and Subsurface Evaluations 
 
The discussion below summarizes the observations, analytical results, and findings presented in 
the following 1989 reports prepared by LW Environmental: 

 Environmental Site Assessment and Subsurface Evaluation – Mike Roberts Color 
Productions Property, 6707 Bay Street, Emeryville, California.  July 10 
(LW Environmental, 1989b); 

 Supplemental Environmental Site Assessment and Subsurface Evaluation – Mike Roberts 
Color Productions Property, 6707 Bay Street, Emeryville, California.  August 25 
(LW Environmental, 1989c); and 

 Environmental Site Assessment – Phase II Subsurface Evaluation - Mike Roberts Color 
Productions Property, 6707 Bay Street, Emeryville, California  94609.  September 26 
(LW Environmental, 1989d). 

 
LW Environmental inspected the site to assess the potential for contamination on March 13 and 
August 17, 1989.  Areas of concern found during the site inspections included: 

 The presence of two shallow compressor sumps used to collect discharged condensate 
from air lines.  The sumps were connected to the municipal sewer system; 

 Three USTs were discovered on the eastern side of the property.  The removal of these 
USTs is discussed below; 

 Four drains found in the mezzanine area of the warehouse channeled discarded 
chemical wastes into a sump located outside and along the western side of the 
warehouse.  The sump was connected to the municipal sewer system.  The sump area 
was excavated on August 21, 1989.  The location of the former sump and sump 
excavation is shown on Plate 3.  The confirmation sample from the sump excavation 
did not contain purgeable organics at or above the laboratory reporting limits; and 

 A ditch area along the western side of the property line (Plate 3) was also excavated to 
approximately 3 feet below grade on August 21, 1989.  This was an area where runoff 
from the asphalt was channeled and collected.  Confirmation samples collected at 1 and 
3 bgs were analyzed for purgeable organics.  Ethylbenzene, total xylenes, and/or 
toluene were detected in these samples at maximum concentrations of 20 milligrams 
per kilogram (mg/kg), 360 mg/kg, and 80 mg/kg, respectively. 

Between April 26 and August 31, 1989, LW Environmental drilled eight borings (IS-1, IS-2, 
and B-1 through B-6) and installed four groundwater monitoring wells (MW-1 in boring B-1, 
MW-3 in boring B-3, MW-5 in boring B-5, and MW-6 in boring B-6).  Monitoring well 
MW-1 was sampled on July 8 and September 7, 1989, and the remaining wells were sampled 
on September 7, 1989. 
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Based on the results of the investigation, LW Environmental recommended: 

 Delineate and excavate the extent of shallow hydrocarbon contamination in the soil at 
the rear of the site; and 

 Continue sampling of groundwater from existing wells to monitor contaminant 
concentrations (refer to Section 2.7.5). 

 
2.7.3  1989 Underground Storage Tank Removal 
 
On October 2, 1989, LW Environmental oversaw the removal of the contents of the three 
USTs located on the eastern side of the subject site (LW Environmental, 1989e).  The 
approximate extent of the former UST excavation is shown on Plate 3.  According to the 
Underground Tank Closure/Modification Plans form submitted to ACEH, the USTs 
historically contained solvents and had capacities of 1,650, 2,000, and 3,200 gallons.  
Approximately 1,075 gallons of liquid, which was profiled as MEK and water, was pumped 
from the USTs and transported off-site for disposal.   
 
On October 5, 1989, the USTs were removed and transported off-site for disposal.  Soil 
excavated during the UST removals was stockpiled on-site in a secure, fenced area.  After the 
USTs were removed, soil confirmation samples were collected (under the direction of an 
ACEH inspector) along the excavation walls at both ends of the USTs (sample IDs SS-1 
through SS-6).  The samples were analyzed for total petroleum hydrocarbons quantified as 
diesel (TPHd) and TPH quantified as gasoline (TPHg), benzene, toluene, ethylbenzene, and 
xylenes (BTEX), and halogenated VOCs.  The confirmation samples analytical results 
indicated the presence of TPHg, TPHd, BTEX, 1,2-dichlorobenzene (1,2-DCB), 1,3-
dichlorobenzene (1,3-DCB), 1,4-dichlorobenzene (1,4-DCB). 
 
Based on a December 19, 1989 letter from SCS Engineers to Mr. John Nady, the soil that was 
excavated during the removal of the USTs was placed back into the excavation upon agreement 
with LW Environmental (SCS Engineers, 1989) because it contained “relatively high 
concentrations of methyl-isobutyl-ketone.”  SCS Engineers indicated in the letter that a soil 
vapor extraction system would be installed subsequently to remediate this soil. 
 
2.7.4  1989 Phase I Review of Documents and Verification of Groundwater Flow 
 
In November 1989, McLaren prepared a review of the environmental work performed to date 
at the site and verified groundwater flow direction (McLaren, 1989).  The scope of work 
included a site visit (including a building walk through) and neighborhood drive-by, a review 
of published lists for known hazardous waste sites, surveying of four existing site groundwater 
wells, and measurement of the water levels in the wells to verify the groundwater flow 
direction. 
 
Results of McLaren’s work verified that the apparent groundwater flow direction is to the 
northwest in the vicinity of the USTs.  Based on their findings, McLaren recommended: 
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 Further review of neighboring sites and historical chemical use to determine if off-site 
contamination is migrating onto the site; 

 Further excavation in the UST area and additional soil and groundwater sampling in 
this area; 

 Conduct a second round of sampling on the four on-site wells to establish baseline 
conditions; and 

 Install wells and soil borings upgradient of Well MW-5 to determine whether 
contaminated groundwater is migrating onto the subject site from the adjacent 
6601/6603 Shellmound Street property to the south. 

 
2.7.5  1990 Environmental Assessment 
 
SCS Engineers Environmental Assessment of the site consisted of:  (1) performing an off-site 
records search and assessment, and a reconnaissance of the site and surrounding areas; and 
(2) conducting a subsurface investigation in January 1989.  The results of their assessment 
are presented in the January 30, 1990 report titled Environmental Assessment, 6707 Bay Street, 
Emeryville, California (SCS Engineers, 1990).  The subsurface investigation involved 
drilling five borings (i.e., B-9 through B-13) and installing two groundwater monitoring wells 
(i.e., MW-7 and MW-8).  As recommended by LW Environmental in 1989, these monitoring 
wells and the four existing wells (i.e., MW-1, MW-3, MW-5, and MW-6) were sampled as 
part of their investigation activities. 
 
SCS Engineers concluded that their off-site records search and assessment indicated that there 
is a possibility that the site was being impacted by contamination from off-site sources and 
that the site may possibly be located over an abandoned landfill.  Construction debris was 
found in the borings advanced during the investigation. 
 
In summary, the subsurface investigation encountered contamination in vadose zone soil and 
groundwater beneath the site.  Oil and grease (up to 45,000 mg/kg) was detected in all 
of the soil samples, and diesel (up to 5,050 mg/kg) and polychlorinated biphenyls (PCBs, 
up to 4.2 mg/kg) were detected in some of the soil samples.  Metals were detected in 
most of the soil samples with lead concentrations as high as 3,000 mg/kg in boring B-12.  
Low levels of volatile (including MIBK at 8 mg/kg in well MW-8) and SVOCs were also 
detected in soil.  The groundwater monitoring well samples detected little or no contamination 
in most of the wells except: 

 Benzene in wells MW-5 (at 12 micrograms per liter [µg/L]) and MW-8 
(up to 2,100 µg/L); 

 Oil and grease at concentrations ranging from 500 µg/L (in well MW-1) 
to 103,000 µg/L (in well MW-8); and 
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 MIBK (160,000 µg/L) in well MW-8. 
 
Based on the results of their investigation, SCS Engineers recommended the installation of 
soil vapor extraction system and groundwater extraction and treatment system in the vicinity 
of the former USTs to remove and treat MIBK in soil and groundwater, and installation of a 
system in the southwest portion of the site using either MW-5 or MW-7 to extract and treat 
groundwater. 
 
2.7.6  1990 Preliminary Assessment 
 
ICF Technology Incorporated (ICF) conducted a Preliminary Assessment (PA) of the subject 
property in 1990 on behalf of the U.S. Environmental Protection Agency (EPA) (ICF, 1990).  
The U.S. EPA requested the PA because the subject property was identified as a potential 
hazardous waste site and entered into the Comprehensive Environmental Response, 
Compensation, and Liability Information System (CERCLIS) on February 13, 1989.  
The site was entered into the CERCLIS files in February 1989 due to a telephone complaint 
concerning the storage of drums behind the warehouse. 
 
ICF’s report discussed the site’s facility process and waste management, apparent problems, 
regulatory involvement with the site, operation history, investigation efforts and results to date, 
and hazard ranking system factors, which assesses the relative threat associated with actual or 
potential releases of hazardous substances at the site. 
 
Based on the report’s findings, EPA recommended the site for low priority SSI (site status 
information). 
 
2.7.7  1991 Interim Report for Construction and Operation of the Remediation Systems 
 
SCS Engineers prepared this document to provide updated information regarding subsurface 
conditions beneath the site, and to discuss construction and operation of the remediation 
systems installed at the site (SCS Engineers, 1991).  The report indicated that SCS Engineering 
had conducted the following work since January 1990: 

 Pumping tests at MW-7 and MW-8 were conducted in July 1990; 

 Construction of the remediation systems took place from June through September 1990; 

 The vapor extraction and treatment system began operating in July 1990 and the 
groundwater extraction and treatment system began operating in October 1990; and 

 The groundwater remediation effluent and influent were sampled in November and 
December of 1990 and the rate of flow from the system was measured to determine 
the amount of water being discharged to the landscaped area. 
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The report indicated a vapor extraction system was installed in the area of the former USTs, 
and groundwater extraction and treatment systems were installed in the vicinity of the UST 
excavation using well MW-8 as an extraction well and in the southwest portion of the site using 
MW-7 as an extraction well. 
 
The vapor extraction system ran from late July to late September 1990 and the influent vapor 
stream readings dropped to 2 parts per million (ppm) before the system was shutdown to allow 
contaminants to buildup in the vicinity of the extraction wells.  The report indicated that after 
the shutdown the system had not exceeded 10 ppm since October 22, 1990.  Based on these 
results they concluded that the system appears to have been successful. 
 
The report also discussed pre-remediation groundwater results for wells MW-7 and MW-8 
versus results for samples collected 2-months into remediation.  Lower TPH concentrations 
were detected in both wells, and lower concentrations of benzene and MIBK were detected in 
well MW-8 
 
2.7.8  1991 Investigation of Site Conditions Near Former USTs 
 
PES prepared a report in 1991, summarizing results of the investigation of site conditions in 
the vicinity of the former USTs (PES, 1991).  The investigation consisted of: 

 Drilling two soil borings (i.e., PB-1 and PB-2) in the area of the former USTs 
and collecting soil samples for chemical analysis; and  

 Sampling three existing monitoring wells in the area of the former USTs to 
evaluate groundwater conditions. 

 
No contaminants were detected in the soil in the vicinity of the former USTs.  Based on these 
results PES concluded that the soil vapor extraction system appeared to have been effective 
in reducing MIBK concentrations in unsaturated soils in the vicinity of the former USTs.  
In the report, PES recommended that the ACDEH approve no further action with respect to 
soil contamination in the former UST area and allow the system to be abandoned. 
 
The groundwater results indicated that detectable amounts of MIBK were present in the area of 
the former USTs.  However, PES indicated that MIBK had not been detected in any well other 
than MW-8.  Groundwater monitoring for three additional quarters was recommended. 
 
2.7.9  1992 Site Inspection 
 
Bechtel conducted an inspection of the subject property in 1992 on behalf of the EPA, Region 
IX (Bechtel, 1992).  As discussed above, a PA of the subject property was conducted for the 
EPA by ICF in 1990. 
 
The Bechtel report indicated that the site had the following environmental conditions: 
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 MIBK, lead, copper, zinc, benzene, and toluene were detected in groundwater; and 

 Subsurface soil sampling indicates the presence of zinc, lead, copper, BTEX, and 
MIBK. 

 
Bechtel’s report discussed the site’s operational history, investigation efforts and results to 
date, and hazard ranking system factors, which assesses the relative threat associated with 
actual or potential releases of hazardous substances at the site. 
 
Based on the report’s findings, EPA recommended no further action was required under the 
authority of CERCLA. 
 
2.7.10  1993 Treatment System Decommissioning 
 
As discussed in a Quarterly Groundwater Monitoring and Treatment System Decommissioning 
prepared by Subsurface Consultants, Inc., the treatment systems were decommissioned in 
May 1993 (Subsurface Consultants, Inc., 1993a). 
 
2.7.11  1994 Supplemental MIBK Contamination Assessment 
 
Subsurface Consultants, Inc. conducted a supplemental investigation to further investigation 
the extent of MIBK in the vicinity of the former USTs (Subsurface Consultants, Inc., 1994c).  
The investigation involved: 

 Drilling nine borings (i.e., T1 through T7 and the two well boreholes indicated below) 
to depths of approximately 15 feet bgs; 

 Installing monitoring wells in two of the boring (i.e., MW-9 and MW-10); 

 Sampling wells MW-8, MW-9, and MW-10 in April 1994, well MW-8 in May 1994, 
and wells MW-1, MW-3, MW-8, MW-9, and MW-10 in August 1994; and 

 Performing slug tests in monitoring wells MW-3, MW-8, MW-9, and MW-10 to 
estimate the hydraulic conductivity in the former UST area. 

 
In soil, MIBK was detected in 5 of 16 samples at concentrations ranging from 6 micrograms 
per kilogram (µg/kg) to 7,800 µg/kg (in the 14 feet bgs sample collected from boring T7).  
In groundwater, MIBK was detected at concentrations ranging from 23 µg/L in well MW-10 
(April event) to 140,000 µg/L in well MW-8 (May event). 
 
Based on the results of the investigation Subsurface Consultants, Inc. concluded that significant 
soil and groundwater remediation has occurred in the area of the former USTs, but elevated 
levels of MIBK still remain, predominantly within clayey soil and in groundwater 
downgradient of the former USTs. 
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2.7.12  Deed Notice 
 
As discussed previously, a deed notice was provided to the ACEH on February 1, 1995 as a 
requirement by the ACEH and the RWQCB for closure of the UST case (Pettit & Martin, 
1995).  The deed notice imposed the following conditions and/or restrictions on the use of the 
property: 

1. If soil is excavated, it may be considered hazardous waste under state and federal law; 

2. Groundwater from the site is not usable for domestic, irrigation or industrial purposes; 

3. If future construction includes structures extending below the ground level (that being 
approximately 7 to 10 feet), groundwater generated during dewatering operations will 
require treatment prior to discharge; 

4. An approved Health and Safety Plan will be required by the Alameda County Health 
Care Services Agency (ACHCSA) prior to any work requiring significant subsurface 
excavations; and 

5. An environmental risk assessment may be required by the ACHCSA if any significant 
change in land use is proposed. 

 
Subsequently in December 1996, following the completion of groundwater monitoring 
activities at the site, the ACEH issued a conditional site closure letter stating that further 
remediation and/or monitoring related to the former USTs removed from the site is not 
required, but the recorded deed notice must be modified to include the following risk 
management measures (ACEH, 1996): 

1. The shallow groundwater beneath the site shall not be used.  This statement should 
replace condition #2 as recorded in the previous deed notice. 

2. Appropriate Health and Safety plans shall be prepared prior to and followed during any 
activities involving exposure to pollution in soil or groundwater.  This statement should 
replace condition #4. 

3. A health risk assessment shall be required if a change in land use, structural 
configuration or site activities are proposed such that more conservative scenarios 
should be evaluated.  This statement should replace condition #5. 

4. Potential vertical conduits between the shallow and deep aquifers shall not be created.  
This statement should replace condition #6. 

 
No information was obtained by PES that indicated the deed notice had been modified to be 
consistent with the December 1996 letter. 
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2.7.13  Groundwater Monitoring Activities 
 
Groundwater monitoring reports prepared for the site include: 

 Subsurface Consultants, Inc., 1993a.  Quarterly Groundwater Monitoring and 
Treatment System Decommissioning.  June 14. 

 Subsurface Consultants, Inc., 1993b.  Quarterly Groundwater Monitoring, 
August 1993.  September 15. 

 Subsurface Consultants, Inc., 1994a.  Quarterly Groundwater Monitoring, 
November 1993.  January 8. 

 Subsurface Consultants, Inc., 1994b.  Quarterly Groundwater Monitoring, 
February 1994.  April 5. 

 Subsurface Consultants, Inc., 1995b.  Groundwater Monitoring, February 1995 Event.  
March 1. 

 Subsurface Consultants, Inc., 1995c.  Groundwater Monitoring, November 1995 Event.  
December 15. 

 Subsurface Consultants, Inc., 1996.  Groundwater Monitoring - May 1996 Event, 
Request for “No Further Action.”  June 21. 

 
During the final monitoring event, which was conducted on May 9, 1996, water samples were 
collected from wells MW-1, MW-8, MW-9, and MW-10.  Constituents detected during this 
event included: 

 MIBK at a concentration of 15,000 µg/L in well MW-8; 

 Benzene and chlorobenzene in well MW-10 at concentrations of 7.5 µg/L and 3.5 µg/L, 
respectively; 

 Total extractable hydrocarbons (TEH) at concentrations ranging from 1.0 to 
5.7 milligrams per liter (mg/L); and 

 Total volatile hydrocarbons (TVH) at concentrations ranging from 0.05 to 3.6 mg/L. 
 
Subsurface Consultants, Inc. indicated that all measured required in the Addendum No. 1, 
Work Plan and Revised Request for “No Further Action” were completed and requested 
confirmation that “no further action” was required for the site and that the site may be closed 
(Subsurface Consultants, Inc., 1995a). 
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2.7.14  April 2013 Phase I Site Assessment and Phase II Investigation 
 
ENVIRON International Corporation (ENVIRON) conducted a Phase I ESA and Phase II 
investigation of the site in April 2013.  The findings of their Phase I ESA and Phase II 
investigation are presented in the July 3, 2013 draft report titled Phase I Environmental Site 
Assessment (ENVIRON, 2013b).  The results of the Phase II investigation are also presented 
in ENVIRON’s document titled Summary of Environmental Findings (ENVIRON, 2013a).   
 
During the Phase II investigation, ENVIRON collected soil, soil gas, and/or grab groundwater 
samples from locations SG-1 through SG-5.  The analytical results for the investigation are 
summarized below: 

 Soil:  Impacted with TPHd and TPH quantified as motor oil (TPHmo).  Polychlorinated 
biphenyls (PCBs) were detected at concentrations above regulatory screening levels at 
locations SG-3 (at 14 mg/kg) and SG-4 (at 8 mg/kg).  The pesticide DDT was detected 
at 4 of the 5 locations, but at concentrations below regulatory screening levels.  
Elevated concentrations of metals (primarily arsenic and lead) where detected in most of 
the soil samples; 

 Grab Groundwater:  Impacted with TPHd and TPHmo at concentrations above 
regulatory screening levels.  Groundwater on the western portion of the site (SG-5) is 
also impacted with VOCs including benzene, ethylbenzene, naphthalene, and xylenes. 
Elevated concentrations of total metals (antimony, arsenic, barium, cadmium, cobalt, 
copper, lead, mercury, molybdenum, nickel, silver, vanadium and zinc) were detected.  
Subsequent groundwater sampling and analysis for dissolved metals indicated these 
findings were anomalous4; and 

 Soil Gas:  VOCs were detected in soil gas samples collected from locations SG-1 
through SG-5.  Benzene was detected at locations SG-3 and SG-4 at concentrations that 
are above the California Human Health Screening Levels5 (CHHSLs) for shallow soil 
gas at residential sites.  The presence of tracer gas and elevated levels of oxygen and 
argon in the soil gas sample from SG-3, suggest that the sample may have been affected 
by ambient air and therefore may not be representative of subsurface conditions.   

 
Based on findings of these Phase I ESA and Phase II investigation, ENVIRON identified the 
following recognized environmental conditions (RECs) in connection with the property: 

 Soil, soil gas, and groundwater contamination detected during environmental 
investigations conducted at the site; 

                                          
4  As discussed in Section 2.7.15, subsequent sampling and analysis indicates that the reported values of metals in 

groundwater are not reflective of actual site conditions. 
5  DTSC, 2005.  Use of California Human Health Screening Levels in Evaluation of Contaminated Properties.  

January. 
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 Residual contamination from prior environmental remediation activities; and 

 Open Spills, Leaks, Investigation and Cleanup (SLIC) Case.  The site is listed on the 
SLIC database as being the focus of an open remediation case at the ACEH Local 
Oversight Program (LOP). 

 
A discussion of each of these RECs is presented in ENVIRON’s report. 
 
2.7.15  November 2013 Supplemental Subsurface Investigation 
 
In November 2013, PES conducted a supplemental subsurface investigation at the subject 
property (PES, 2014a).  The investigation consisted of drilling, logging and sampling 18 soil 
borings at exterior (SB1 through SB13) and interior (SB14 through SB18) locations.  Large 
diameter continuous soil cores were retrieved from the soil borings and logged to evaluate 
subsurface lithologic and fill material conditions.  In addition, groundwater samples were 
collected through temporary well casings from six borings (GGW-1 through GGW-6) advanced 
in the exterior portions of the site. 
 
In summary, the results of the supplemental investigation indicated: 

 Fill material ranging from 14 to 19 feet thick underlies the entire, and is generally 
thinner in the central portion of the site and toward the west, and thickest toward the 
northern and southern portions of the site.  Fill material debris, including brick, metal, 
concrete, asphalt, glass, wood, fabric, and rubber, has been encountered throughout the 
site, but is generally most abundant on the western half of the site and at depths below 
approximately 8 to 10 feet bgs.  Fine-grained Bay Mud deposits were encountered 
directly below the fill material; 

 The soil results for samples collected from the fill material suggest the presence of 
elevated concentrations (i.e., equal to or above regulatory screening levels6) of SVOCs, 
PCBs, and metals (i.e., antimony, arsenic, cadmium, cobalt, copper, lead, nickel, 
vanadium, and zinc).  The concentrations of lead in five of the samples and vanadium 
in one sample also exceeded their respective Total Threshold Limit Concentration 
(TTLC) values; 

 Waste Extraction Test (WET) was performed on seven selected samples; five of the 
seven results were at concentrations above the Soluble Threshold Limit Concentration 
(STLC) lead limit of 5.0 mg/L.  The Toxicity Characteristic Leaching Procedure 
(TCLP) was performed on eight soil samples with elevated total lead concentrations.  
Only one sample contained a concentration that was above the TCLP lead limit of 
5.0 mg/L; and 

                                          
6  U.S. Environmental Protection Agency (U.S. EPA), Region 9, November 2013 Regional Screening Levels 

(RSLs) for residential soil. 
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 Groundwater is impacted with dissolved metals (i.e., arsenic and lead) that exceed State 
of California Maximum Contaminant Levels (MCLs7). 

 
The maximum concentration of dissolved lead detected in groundwater during PES 
investigation was 190 µg/L in boring GGW-2.  This boring was advanced on the western 
portion of the site.  PES indicated that based on a comparison of dissolved lead and other 
metals results to those obtained during the April 2013 investigation; it appears that the 
April 2013 metal results were anomalously high and, therefore, not representative of 
groundwater conditions beneath the site. 
 
2.7.16  November 2013 Phase I Site Environmental Site Assessment  
 
PES conducted a Phase I ESA of the site in November 2013.  The findings are presented in the 
Phase I ESA report dated January 17, 2014 (PES 2014b) and summarized below. 
 
The subject property consists of land reclaimed by filling from San Francisco Bay and has been 
the subject of industrial uses since the early 1960s.  Numerous environmental investigations 
have been undertaken to evaluate the site, as well as several remedial actions to mitigate 
documented environmental conditions.  The LUST case has been closed under conditions 
associated with a deed notice.  The SLIC case for the site is still open. 
 
Based on findings of the Phase I ESA, PES identified the following RECs in connection with 
the property. 

 The site is underlain by heterogeneous fill placed to create buildable land, like much 
of the filled bay-shore area of Emeryville.  As such, sporadic and various chemicals 
can be detected when samples of soil, soil gas, and/or groundwater are tested.  
In addition, releases associated with the former USTs and the site’s historical use 
may have contributed to chemical constituents detected in soil, groundwater, and soil 
gas samples collected during environmental investigations conducted at the site; and 

 Environmental investigations at the site have identified the presence of primarily 
non-chlorinated VOCs in soil, soil vapor, and groundwater.  If these VOCs in the 
subsurface are unmitigated, there is a potential for vapor intrusion on the subject 
property. 

 
The following Controlled REC8 has been identified at the subject property: 

                                          
7  California Department of Public Health Maximum Contaminant Levels (MCLs). 
8  A Controlled REC is defined in the American Society for Testing and Materials guidelines for Phase I 

Environmental Site Assessments (ASTM E 1527-13) as a recognized environmental condition resulting from a 
past release of hazardous substances or petroleum products that has been addressed to the satisfaction of the 
applicable regulatory authority (for example, as evidenced by the issuance of a no further action letter or 
equivalent, or meeting risk-based criteria established by regulatory authority), with hazardous substances or 
petroleum products allowed to remain in place subject to the implementation of required controls (for example, 
property use restrictions, activity and use limitations, institutional controls, or engineering controls). 
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 Three USTs were removed from the subject property in 1989.  The LUST case for 
the former USTs has been closed under conditions associated with a deed notice. 

 
In addition, PES noted the following observations during the performance of the Phase I ESA: 

 The presence of four unlabelled 55-gallon drums, which are located adjacent to the 
southwest corner of the warehouse building.  Three of the four drums were covered.  
The uncovered drum appears to contain soil.  The content of the remaining drums is 
not known.  The drums are aged and discolored, but appeared to have maintained 
their integrity and no evidence of staining was observed.  Characterization and 
proper off-site disposal of the drums should be conducted; and 

 Numerous groundwater monitoring wells associated with the closed LUST case and 
vapor wells installed during prior investigations are currently located on the subject 
property.  These wells should be properly destroyed under permit. 

 
A discussion of each of these RECs and observations is presented in PES’ report. 
 
2.8  Distribution of Contaminants of Concern in the Subsurface 
 
The distribution of the contaminants of concern (COCs) found in the subsurface at the site is 
summarized below.  COCs are related to the historical fill materials originally used to create 
the subject property and residual contamination related to historical site operations including a 
release from the former USTs.   
 
COCs include TPH, VOCs, semivolatile organic compounds (SVOCs), PCBs, and metals 
(primarily lead).  Summary tables with the analytical results and plates with sample locations 
are included in Appendix B.  Analytical results include a summary of historical results from 
1989 to 1994, results from ENVIRON’s 2013 Phase II investigation (ENVIRON, 2013b) and 
results from PES’ 2013 supplemental subsurface investigation (PES 2014a).  Subsurface 
Consultants, Inc. tables and plates for groundwater monitoring from 1993 to 1996 are also 
included.  
 
The detected concentrations of COCs at the site are compared residential risk-based screening 
levels including U. S. EPA Region 9, January 2015 Regional Screening Levels (RSLs) and 
RWQCB December 2013 Tier 1 Environmental Screening Level (ESLs) for residential soil 
(shallow soil and non-drinking water).  ESLs have been developed for specific exposure 
scenarios and receptors including direct exposure and vapor intrusion for volatile chemicals.  
Soil and groundwater concentrations are also compared to direct exposure ESLs and vapor 
intrusion ESLs for volatile COCs that may be potentially applicable to the site.  Vapor 
intrusion ESLs for residential receptors and ESLs for direct exposure for construction and 
trench workers were used for comparisons.       
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2.8.1  Distribution of Petroleum Hydrocarbons in Soil 
 
Results are from analyses for oil & grease, TPHd, TPHmo, TEH (aka total extractable 
petroleum hydrocarbons [TEPH]), and TVH (including total VOCs for 1989 to 1994 results).     

 Historical (1989 to 1994) results for oil & grease range from 20 to 45,000 mg/kg in 
soil samples collected at depths of 3 to 25.5 feet bgs at locations across the north and 
west portions of the site.  Detected TEPH concentrations range from 11 to 7,300 mg/kg 
and the reported concentrations of total VOCs (TVH) vary from 2 to 460 mg/kg; and   

 Soil samples collected at depths of 3 to 5 feet bgs in borings SG-1 through SG-5 by 
ENVIRON in April 2013 had reported concentrations of 33 to 290 mg/kg TPHd, and 
250 to 1,400 mg/kg TPHmo.                 

 
The RWQCB ESL (residential shallow soils where groundwater is not a current or potential of 
drinking water) for TPH in soil, including TPHg, TPHd and TPHmo, is 100 mg/kg. 
 
The U.S. EPA RSLs for TPH in soil range from 96 to 230,000 mg/kg depending on the 
carbon range and amounts of aliphatic and aromatic hydrocarbons. 
 
The RWQCB direct exposure ESLs for TPHg, TPHd, and TPHmo in soil for construction and 
trench workers are 2,700, 900, and 28,000 mg/kg, respectively.    
 
The highest concentrations of TPH generally were found at depths of approximately 8 to 12 
feet bgs which coincide with the depth interval of groundwater fluctuations beneath the site.  
Concentrations generally increase with depth to 8 to 12 feet bgs, then decrease with additional 
depth.  
 
2.8.2  Distribution of Metals in Soil 
 
The following summarizes detections for metals that exceed risk-based screening levels 
(residential, shallow soil, non-drinking water ESLs and residential RSLs).  Concentrations are 
also compared to the direct exposure ESLs.  Hazardous waste criteria are also included as 
applicable. 
 
Arsenic - ESL is 0.39 mg/kg and RSL is 0.67 mg/kg.  Total threshold limit concentration 
(TTLC) which determines if a soil is classified as California–regulated or non-RCRA 
hazardous waste is 50 mg/kg.     

 Historical (1989 to 1994) results – 4.2 to 38 mg/kg; 

 2013 ENVIRON results - 6.9 to 12 mg/kg; and 

 2013 PES results – 2.3 to 49 mg/kg. 
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Concentrations are above ESL and RSL.  Four samples with concentrations of 19 to 49 mg/kg 
were collected at depths of 9 and 10 feet.  Other sample concentrations range from 2.3 to 
12 mg/kg which is considered within the range of naturally occurring background levels for 
arsenic. 
 
The ESL for direct exposure to arsenic in soil for construction and trench workers is 10 mg/kg 
and lower than concentrations detected in soil.    
 
Cadmium - ESL is 12 mg/kg and RSL is 70 mg/kg. TTLC is 100 mg/kg. 

 Historical (1989 to 1994) results – 44 mg/kg; and 

 2013 PES results – 13 mg/kg. 
 
Concentrations are above ESL and below RSL.  Sample with 44 mg/kg was collected at 9 feet 
bgs and sample with 13 mg/kg was collected at 7.5 feet bgs.   
 
The ESL for direct exposure to cadmium in soil for construction and trench workers is 
110 mg/kg and higher than concentrations detected in soil.    
 
Cobalt - ESL and RSL are both 23 mg/kg. TTLC is 8,000 mg/kg. 

 Historical (1989 to 1994) results – 28 mg/kg; and 

 2013 PES results – 26 mg/kg. 
 
Concentrations are slightly above ESL and RSL.  Sample with 28 mg/kg was collected at 9 feet 
bgs and sample with 26 mg/kg was collected at 5 feet bgs.   
 
The ESL for direct exposure to cobalt in soil for construction and trench workers is 49 mg/kg 
and higher than concentrations detected in soil.    
 
Copper - ESL is 230 mg/kg and RSL is 3,100 mg/kg. TTLC is 2,500 mg/kg. 

 Historical (1989 to 1994) results – 330 to 2,300 mg/kg; 

 2013 ENVIRON results - 480 mg/kg; and 

 2013 PES results – 260 to 450 mg/kg. 
 
Concentrations are above ESL and below RSL.  Samples with concentrations above the ESL 
(230 mg/kg) were collected at depths of 5.5 to 10 feet bgs.   
 
The ESL for direct exposure to copper in soil for construction and trench workers is 
12,000 mg/kg and higher than concentrations detected in soil.    
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Lead - ESL is 80 mg/kg and RSL is 400 mg/kg. TTLC is 1,000 mg/kg.     

 Historical (1989 to 1994) results – 90 to 4,300 mg/kg, concentrations in 5 samples 
(1,270 to 4,300 mg/kg) exceed TTLC; 

 2013 ENVIRON results – 120 to 990 mg/kg; and 

 2013 PES results – 81 to 10,000 mg/kg, concentrations in 5 samples (1,100 to 
10,000 mg/kg) exceed TTLC.  

 
Concentrations are above ESL and RSL.  Samples with concentrations above the TTLC 
(1,000 mg/kg) were collected at depths of 5.5 to 15.5 feet bgs.   
 
The ESL for direct exposure to lead in soil for construction and trench workers is 320 mg/kg 
and lower than concentrations detected in soil.    
 
Nickel - ESL is 150 mg/kg and RSL is 820 mg/kg. TTLC is 2,000 mg/kg. 

 Historical (1989 to 1994) results – 151 to 350 mg/kg; 

 2013 ENVIRON results - 220 mg/kg; and 

 2013 PES results – 170 to 190 mg/kg. 
 
Concentrations are above ESL and below RSL.  Sample with the highest concentration of 
350 mg/kg was collected at 9 feet bgs.   
 
The ESL for direct exposure to nickel in soil for construction and trench workers is 
6,100 mg/kg and higher than concentrations detected in soil.    
 
Vanadium - ESL is 200 mg/kg and RSL is 390 mg/kg. TTLC is 2,400 mg/kg.     

 2013 PES results – 11,000 mg/kg, concentration exceeds ESL, RSL and TTLC.  
 
Concentrations are below ESL and RSL for all other samples.  Sample with concentration 
above the ESL, RSL and TTLC threshold limit was collected at a depth of 10 feet bgs.   
 
The ESL for direct exposure to vanadium in soil for construction and trench workers is 
1,500 mg/kg and lower than concentrations detected in soil.    
 
Zinc - ESL is 600 mg/kg and RSL is 23,000 mg/kg. TTLC is 5,000 mg/kg.     

 Historical (1989 to 1994) results – 940 to 6,200 mg/kg, concentrations in 3 samples 
(5,400 to 6,200 mg/kg) exceed TTLC; and 
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 2013 PES results – 920 to 2,500 mg/kg.  
 
Concentrations are above ESL and below RSL.  One sample collected at 4 feet bgs had a 
concentration of 940 mg/kg, and the remaining 9 samples with concentrations above the ESL 
(600 mg/kg) were collected at depths of 7.5 to 16 feet bgs.  Samples with concentrations above 
the TTLC threshold limit (5,000 mg/kg) were collected at depths of 9 to 16 feet bgs.   
 
The ESL for direct exposure to zinc in soil for construction and trench workers is 
93,000 mg/kg and higher than the concentrations detected in soil.    
 
Concentrations of arsenic, lead and vanadium detected in soil at the site exceed the ESLs for 
direct exposure for construction and trench workers, which is a potential exposure scenario 
during construction and site redevelopment. 
 
The highest concentrations of metals generally occur at depths of approximately 8 to 12 feet 
bgs which is the interval of groundwater fluctuations beneath the site.  Concentrations 
generally increase with depths greater than 8 to 12 feet bgs.  
 
The concentrations of lead detected in soil samples from PES’ 2013 investigations are included 
on the cross sections presented in Plates 5 through 8.  
 
2.8.3  Distribution of Semivolatile Organic Compounds in Soil 
 
The following summarizes detections for SVOCs that exceed risk-based screening levels 
(residential, shallow soil, non-drinking water ESLs and residential RSLs). 
 
Benzo (a) anthracene - ESL is 380 µg/kg and RSL is 150 µg/kg.  

 Historical (1989 to 1994) results – 580 µg/kg detected in one sample collected at 9 feet 
bgs; and 

 2013 PES results – 340 to 2,400 µg/kg detected in 4 samples at depths of 4 to 10 feet 
bgs.  

 
The ESL for direct exposure to benzo (a) anthracene in soil for construction and trench 
workers is 8,300 µg/kg and higher than concentrations detected in soil.    
 
Benzo (a) pyrene - ESL is 38 µg/kg and RSL is 15 µg/kg.  

 Historical (1989 to 1994) results – 470 µg/kg detected in one sample collected at 4 feet 
bgs; and 

 2013 PES results – 900 to 3,000 µg/kg detected in 3 samples at depths of 4 to 7.5 feet 
bgs.  
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The ESL for direct exposure to benzo (a) pyrene in soil for construction and trench workers is 
830 µg/kg and lower than concentrations detected in soil.    
 
Benzo (b) fluoranthene - ESL is 380 µg/kg and RSL is 150 µg/kg.  

 2013 PES results – 970 to 3,700 µg/kg detected in 4 samples at depths of 4 to 10 feet 
bgs.  

 
The ESL for direct exposure to benzo (a) fluoranthene in soil for construction and trench 
workers is 8,300 µg/kg and higher than concentrations detected in soil.    
 
Benzo (k) fluoranthene - ESL is 380 µg/kg and RSL is 1,500 µg/kg.  

 2013 PES results – 1,500 µg/kg detected in one sample collected at 4 bgs.  
 
The ESL for direct exposure to benzo (k) fluoranthene in soil for construction and trench 
workers is 8,300 µg/kg and higher than concentrations detected in soil.    
 
Indeno (1,2,3-cd) pyrene - ESL is 380 µg/kg and RSL is 150 µg/kg.  

 2013 PES results – 340 and 1,300 µg/kg detected in 2 samples at depths of 4 and 
7.5 feet bgs.  

 
The ESL for direct exposure to ideno (1,2,3-cd) pyrene in soil for construction and trench 
workers is 8,300 µg/kg and higher than concentrations detected in soil.    
 
2-Methyl-naphthalene - ESL is 250 µg/kg and RSL is 230,000 µg/kg.  

 Historical (1989 to 1994) results – 1,000 to 1,500 µg/kg detected in 3 samples collected 
at depths of 9 to 12 feet bgs; and 

 2013 PES results – 2,000 to 9,200 µg/kg detected in 2 samples at depths of 8 and 
10 feet bgs.  

 
The ESL for direct exposure to 2-methyl-naphthalene in soil for construction and trench 
workers is 570,000 µg/kg and higher than concentrations detected in soil.    
 
Naphthalene - ESL is 3,100 µg/kg and RSL is 3,800 µg/kg.  

 Historical (1989 to 1994) results – 8,900 µg/kg detected in one sample collected at 9 
feet bgs; and 

 2013 PES results – 28,000 µg/kg detected in one sample collected at 8 feet bgs.  
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The ESL for direct exposure to naphthalene in soil for construction and trench workers is 
370,000 µg/kg and higher than concentrations detected in soil 
 
The concentrations of benzo (a) pyrene detected in soil at the site exceed the ESLs for direct 
exposure for construction and trench workers, which is a potential exposure scenario during 
construction and site redevelopment. 
 
2.8.4  Distribution of Polychlorinated Biphenyls in Soil 
 
The following summarizes detections for PCBs that exceed risk-based screening levels 
(residential, shallow soil, non-drinking water ESLs and residential RSLs).  Hazardous waste 
criteria are also included as applicable. 
 
Aroclor-1260 - ESL is 220 µg/kg and RSL is 240 µg/kg.  TTLC is 50 mg/kg. 

 Historical (1989 to 1994) results – 2,200 to 4,200 µg/kg detected in 4 samples collected 
at depths of 4 to 9 feet bgs; 

 2013 ENVIRON results – 8,000 and 14,000 µg/kg detected in 2 samples collected at 
4 feet bgs; and 

 2013 PES results – 270 and 10,000 µg/kg detected in 8 samples collected at depths of 
2 to 10 feet bgs.  

 
The ESL for direct exposure to PCBs in soil for construction and trench workers is 
2,700 µg/kg and lower than concentrations detected in soil.    
 
The concentrations of PCBs detected in soil at the site exceed the ESLs for direct exposure for 
construction and trench workers, which is a potential exposure scenario during construction 
and site redevelopment. 
 
2.8.5  Distribution of Volatile Organic Compounds in Soil 
 
The following summarizes detections for VOCs that exceed risk-based screening levels 
(residential, shallow soil, non-drinking water ESLs and residential RSLs). 
 
MIBK (4-methyl-2-pentanone) - ESL is 3,900 µg/kg and RSL is 5,300,000 µg/kg. 

 1989 UST removal confirmation samples – 180,000 to 5,000,000 µg/kg detected in 
4 samples collected at 12 feet bgs (2 feet beneath USTs);  

 1990 sample from boring B-8/MW-8 – 8,300 µg/kg detected in one sample collected at 
9 feet bgs; and 
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 1991 sampling did not encounter MIBK in soil samples collected from borings PB-1 
and PB-2. 

 
MEK (2-butanone) - ESL is 13,000 µg/kg and RSL is 27,000,000 µg/kg 

 1989 UST removal confirmation samples – Not detected (ND); however, the detection 
limits for 4 samples collected and analyzed at 12 feet bgs (2 feet beneath USTs) were 
40,000 to 2,000,000 µg/kg; and 

 1990 and 1991 (borings PB-1 and PB-2) sampling did not encounter MEK in soil 
samples. 

 
Benzene - ESL is 740 µg/kg and RSL is 1,200 µg/kg.  

 1989 UST removal confirmation samples – 1,300 to 4,600 µg/kg detected in 3 samples 
collected at 12 feet bgs (2 feet beneath USTs); and 

 1991 sampling did not encounter benzene in soil samples collected from borings PB-1 
and PB-2. 

 
1,4-DCB (1,4–Dichlorobenzene) - ESL is 1,800 µg/kg and RSL is 2,600 µg/kg.  

 1989 UST removal confirmation samples – 2,400 µg/kg detected in one sample 
collected at 12 feet bgs (2 feet beneath USTs); and 

 1991 sampling did not encounter 1,4-DCB in soil samples collected from borings PB-1 
and PB-2. 

 
The 1989 UST removal confirmation samples were collected before remediation activities 
including groundwater extraction and operation of a vapor extraction system in 1990.  No 
VOCs were detected in soil at concentrations above the ESLs and RSLs after 1990, including 
soil samples collected from 2 borings (PB-1 and PB-2) drilled in the area of the former USTs 
in 1991 and from 8 borings (MW-9, MW-10 and T-2 through T-7) drilled in the UST 
excavation area in 1994.  Based on these results it was concluded that the soil vapor extraction 
system appeared to have been effective in reducing MIBK and other VOC concentrations in 
unsaturated soils in the area of the former USTs.  Based on available data, there are no 
indications that VOCs currently exist in soil at the site at concentrations exceeding current risk-
based levels (ESLs and/or RSLs). 
 
2.8.6  Distribution of Petroleum Hydrocarbons in Groundwater 
 
Historical groundwater sampling results are included in Appendix B.  Results are from 
analyses for oil & grease, TPHd, TPHmo, TEH (aka TEPH), and TVH. 
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 Historical (1989 to 1994) sampling did not indicate the presence of oil & grease in 
groundwater samples collected from monitoring wells MW-1, MW-3, MW8, MW-9 
and MW-10 at or above the laboratory reporting limits (5 and 10 milligrams per liter 
[mg/L]) except for one detection of 14 mg/L (14,000 µg/L) in well MW-8 in November 
1993.  Detected TEH concentrations range from 430 µg/L for well MW-3 to 4,400 
µg/L for well MW-10.  The reported concentrations of TVH range from 60 µg/L 
(MW-3) to 7,200 µg/L (MW-8); and   

 Groundwater samples collected from sampling locations SG-1, SG4, and SG-5 by 
ENVIRON in April 2013 had reported concentrations of 920 to 58,000 µg/L TPHd, 
and 5,600 to 12,000 µg/L TPHmo. 

 
The RWQCB ESL (residential shallow soil where groundwater is not a current or potential of 
drinking water) for TPHd and TPHmo in groundwater is 640 µg/L (based on aquatic habitat 
goal). 
 
The U.S. EPA RSLs for TPH in tapwater range from 5.5 to 60,000 µg/L depending on the 
carbon range and amounts of aliphatic and aromatic hydrocarbons.   
 
2.8.7  Distribution of Metals in Groundwater 
 
The following summarizes detections for metals in groundwater that exceed risk-based 
screening levels (residential, shallow soil, non-drinking water ESLs and RSLs for tapwater).  
As discussed previously, PES believes that based on a comparison of dissolved lead and other 
metals results obtained during PES’ November 2013 investigation to those obtained during 
ENVIRON’s April 2013 investigation, it appears that the April 2013 metal results were 
anomalously high and not representative of groundwater conditions beneath the site.  Therefore 
the following summary of metals detections in groundwater is based on results from PES’ 
November 2013 investigation.   
 
Arsenic - ESL is 36 µg/L and RSL is 0.052 µg/L.  

 2013 PES results – 6.4 to 32 µg/L. 
 
Copper - ESL is 3.1 µg/L and RSL is 800 µg/L. 

 2013 PES results – 9.1 µg/L. 
 
Lead - ESL is 2.5 µg/L and RSL is 150 µg/L. 

 2013 PES results – 3.1 to 190 µg/L. 
 
Mercury - ESL is 0.025 µg/L and RSL is 0.63 µg/L. 

 2013 PES results – 0.21 to 0.41 µg/L. 
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Nickel - ESL is 8.2 µg/L and RSL is 200 µg/L. 

 2013 PES results – 8.5 µg/L. 
 
Selenium - ESL is 5.0 µg/L and RSL is 100 µg/L. 

 2013 PES results – 26 to 27 µg/L. 
 
Vanadium - ESL is 19 µg/L and RSL is 86 µg/L. 

 2013 PES results – 22 to 71 µg/L. 
 
Zinc - ESL is 81 µg/L and RSL is 6,000 µg/L. 

 2013 PES results – 210 to 360 µg/L. 
 
2.8.8  Distribution of Volatile Organic Compounds in Groundwater 
 
The following summarizes detections for VOCs in groundwater that exceed risk-based 
screening levels (residential, shallow soil, non-drinking water ESLs and RSLs for tapwater).  
Data for VOCs in groundwater includes results for groundwater samples collected from 
various monitoring wells from 1989 to 1996.  Detected VOCs include MIBK, MEK, benzene, 
toluene, xylenes, acetone, and chlorobenzene.  The detected concentrations of toluene, 
xylenes, and chlorobenzene are below the respective ESLs and RSLs.  The ESLs for MIBK, 
MEK, and acetone are based on aquatic habitat goals and the ESL for benzene is based on 
vapor intrusion.    
 
For volatile chemicals, ESLs have been developed for vapor intrusion from groundwater.  The 
vapor intrusion ESLs are intended for screening use at sites where groundwater is present at 
depths of 10 feet or greater, and there are values for two soil types (fine – coarse mix and all 
sand).  The fine – coarse mix is most applicable to the subject site based on the subsurface 
lithology.  
 
MIBK (4-methyl-2-pentanone) - ESL is 170 µg/L and RSL is 1,200 µg/L. 

 MW-8 - 840 to 160,000 µg/L detected in 13 samples from 1990 to 1996; 

 MW-9 – 120 µg/L detected in one sample in 1994; and 

 MW-10 – 23 µg/L detected in one sample in 1994. 
 
The groundwater screening level for evaluation of potential vapor intrusion for residential land 
use is 11,000,000 µg/L (fine-coarse mix) and 2,300,000 µg/L (all sand).   
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MEK (2-butanone) - ESL is 140 µg/L and RSL is 5,600 µg/L. 

 MW-8 – 10,000 and 78 µg/L detected in 2 samples from 1990 and 1995, respectively. 
 
The groundwater screening level for evaluation of potential vapor intrusion for residential land 
use is 23,000,000 µg/L (fine-coarse mix) and 7,800,000 µg/L (all sand).   
 
Acetone - ESL is 1,500 µg/L and RSL is 14,000 µg/L. 

 3,200 and 40 µg/L detected in 2 samples from 1990 and 1995, respectively. 
 
The groundwater screening level for evaluation of potential vapor intrusion for residential land 
use is 130,000,000 µg/L (fine-coarse mix) and 47,000,000 µg/L (all sand).   
 
Benzene - ESL is 27 µg/L (vapor intrusion) and RSL is 0.45 µg/L. 

 MW-8 - 63 to 2,100 µg/L detected in 5 samples from 1990 to 1995; 

 MW-10 – 6.6 to 31 µg/L detected in 6 samples from 1994 to 1996; and 

 MW-1 – 7 µg/L detected in one sample in 1990. 
 
The groundwater screening level for evaluation of potential vapor intrusion for residential land 
use is 27 µg/L (fine-coarse mix) and 1.2 µg/L (all sand).   
 
Subsurface Consultants, Inc. conducted groundwater monitoring at wells MW-1, MW-3, 
MW-8, MW-9 and MW-10 from May 1993 to May 1996.  During the final monitoring event 
in May 1996, groundwater samples from wells MW-1, MW-8, MW-9 and MW-10 were 
analyzed for VOCs.  MIBK was detected at a concentration of 15,000 µg/L in well MW-8, and 
benzene and chlorobenzene were detected in well MW-10 at concentrations of 7.5 µg/L and 
3.5 µg/L, respectively.   
 
In 2013, ENVIRON conducted grab groundwater sampling and analysis for VOCs at three 
locations (SG-1, SG-4 and SG-5).  Benzene, ethylbenzene, naphthalene, and xylenes were 
detected at maximum concentrations of 8.1, 45, 84 and 59 µg/L.  These maximum 
concentrations were all lower than the respective vapor intrusion ESLs.  Twelve (12) other 
VOCs were detected in groundwater but the detected VOCs either do not have corresponding 
vapor intrusion ESLs or the levels were at least five orders of magnitude lower than the 
corresponding vapor intrusion ESL (e.g., toluene detected at a maximum concentration of 0.54 
µg/L and the vapor intrusion ESL equals 95,000 µg/L). 
 
Based on the results from May 1996 and April 2013, there are no VOCs in groundwater that 
exceed applicable ESLs.  The 15,000 µg/L concentration of MIBK exceeds the aquatic habitat 
ESL however is well below the vapor intrusion ESL which is the most applicable for potential 
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risks at the site. The 8.1 µg/L concentration of benzene is below the vapor intrusion ESL 
(42 µg/L) for fine – coarse soil mixes which is most applicable to the site.   
 
2.8.9  Distribution of Volatile Organic Compounds in Vapor 
 
As part of the April 2013 investigations, ENVIRON collected soil gas samples at locations 
SG-1 through SG-5 for analysis of VOCs.  VOCs were detected in soil gas samples collected 
from locations SG-1 through SG-5.  Benzene was detected at locations SG-1, SG-3, SG-4 and 
SG-5 at concentrations of 8.6 to 73 micrograms per cubic meter (µg/m3).  The concentration of 
73 µg/m3 detected at SG-3 is above the RWQCB ESL for shallow soil gas at residential sites 
which is 42 µg/m3.  The presence of tracer gas and elevated levels of oxygen and argon in the 
soil gas sample from SG-3, suggest that the sample may have been affected by ambient air and 
therefore may not be representative of subsurface conditions.  
 
2.8.10  Residual COC Transport Mechanisms and Attenuation 
 
Residual COCs in subsurface fill materials (primarily TPH and metals) will continue to leach to 
groundwater.  Long-term natural attenuation for these COCs is assumed.  Based on available 
data, remediation and attenuation of VOCs in soil and groundwater at the site have reduced 
residual concentrations to below risk-based levels, and future continued attenuation is expected.    
 
2.9  Evaluation of Potential Preferential Migration Pathways 
 
Evaluation of preferential pathways include:  (1) locations and depths of the site utility 
corridors; and (2) wells within 0.25 miles of the site.  No significant lateral or vertical conduits 
were identified at the site, and available information indicates that vicinity wells are used only 
for monitoring or remediation purposes.  
 
Based on information from previous investigations, no preferential pathway are associated with 
the locations and depths of site utilities.  PES also reviewed water well completion reports 
obtained from the California Department of Water Resources (DWR) within a 0.25-mile radius 
of the site.  DWR well logs indicated that only relatively shallow monitoring wells were 
present.  No lateral or vertical conduits were identified for the site, and available water well 
information for the vicinity indicates that wells were used only for monitoring or remediation 
purposes. 
 
2.10  Site Redevelopment Plans and Evaluation of Potential Receptors  
 
Future redevelopment plans are for new multi-story, multi-family residential development on 
the subject property.  Existing buildings and related improvements will be demolished and 
removed followed by grading and excavation for new construction.  Planned development 
includes a seven-story building comprising the majority of the subject property with parking 
garage, lobby, and amenities spaces occupying the first (on-grade) and second floors of the 
building.  Limited residential use is planned for the first and second floors (four units on the 
north side and six units on the west side of the building).  After redevelopment, the entire site 
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will be covered by building structures, and paved parking and driving areas with the exception 
of landscaped areas.  The conceptual site development plans are presented in Appendix C.    
 
The CSM and evaluation of potential receptors and exposure scenarios is based on site 
conditions and characteristics that will be present after redevelopment, for construction 
activities associated with redevelopment, and for future maintenance activities.  A receptor 
represents hypothetical groups of people that are associated with various assumed exposure 
scenarios.  The primary future receptors are residents.  Commercial indoor workers are 
currently present, and some are expected to be present in the future at the site (office and retail 
space).  In addition to future occupants of the site, receptors include workers that will be 
involved with redevelopment construction.  Workers may be involved with future work 
including periodic maintenance activities requiring temporary subsurface excavation or 
trenching conducted by construction workers (such work would be controlled by the Intrusive 
Earthwork Guidance Plan, as discussed below and to be included in the SMP).  Aside from 
new on-site structures the remainder of the site will be is comprised of paved parking, driving 
and pedestrian areas, and landscaped areas along the north, east, and west portions of the 
property.   
 
Categories of potential site users include:  (1) future residents; (2) current and future indoor 
commercial workers; and (3) future outdoor construction and maintenance workers.  These 
categories are based on the current and anticipated future use of the site and potential access 
and/or exposure to impacted media (i.e., soil, soil vapor, and groundwater).   
 
2.11  Evaluation of Exposure Pathways 
 
An exposure pathway is a mechanism by which receptors are assumed to contact chemicals 
in site media (U.S. EPA, 1989).  Potential exposure pathways are discussed in the following 
sections and shown schematically on Plate 9. 
 
2.11.1  Direct Exposure 
 
Direct exposure can occur via soil incidental ingestion, soil dermal contact, groundwater 
incidental ingestion, and groundwater dermal contact, as discussed below.  
 
Groundwater Incidental Ingestion:  Shallow groundwater is not used as a drinking water 
source for the site or surrounding area, so ingestion of groundwater by site users is highly 
improbable.  The potential for exposure to groundwater is further limited by the City of 
Emeryville Ordinance No. 07-006 prohibiting extraction of groundwater for drinking, 
industrial, or irrigation purposes.  Direct contact with groundwater via incidental ingestion is 
not considered a significant or complete exposure pathway.   
 
Groundwater Dermal Contact:  The site will be mostly paved and covered by structures and 
no direct contact exposure pathway for groundwater exposure exists for occupants of the site.  
Shallow groundwater at the site is present at depths ranging from 8 to 12 feet bgs.  
Construction work including installation of site utilities will be above the depth to shallow 
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groundwater and it is therefore unlikely future construction workers will come into direct 
contact via dermal exposure with groundwater.  The exposure pathway for groundwater dermal 
contact is not considered complete.  Potential exposure to construction workers will be 
addressed through implementation of contingency measures described in the SMP and Intrusive 
Earthwork Guidance Plans. 
 
Soil Incidental Ingestion/Soil Dermal Contact:  The site will be mostly covered with 
structures and pavement and no direct contact exposure pathways will exist for future users of 
the site; therefore, direct contact with soil is not considered to be a significant or complete 
exposure pathway for future site occupants.  Future landscaped and open areas will be 
constructed with a minimum of 2 feet of clean fill material to mitigate potential for direct 
exposure in these areas.    
 
Direct exposure via incidental ingestion or dermal contact with soil and/or groundwater during 
temporary subsurface excavation or trenching conducted by construction workers will be 
regulated by the Intrusive Earthwork Guidance Plan that will stipulate procedures for 
conducting subsurface work (including, for example, wearing protective clothing and 
monitoring ambient air for organic vapors) that are protective of the public and workers 
involved in subgrade construction, maintenance, repair, inspection or other activities 
involving subgrade work at the site.  Therefore, direct contact for construction workers via 
soil incidental ingestion or dermal contact is largely mitigated through implementation of the 
Intrusive Earthwork Guidance Plan and is considered a complete but insignificant pathway.  
 
2.11.2  Indirect Exposure 
 
Indirect exposure can occur to receptors via indoor air inhalation, ambient air inhalation, 
and fugitive dust inhalation.  
 
Indoor Air Inhalation:  Vapor inhalation may occur from volatile chemicals originating in the 
groundwater or soil in the subsurface.  As indicated in the schematic CSM (Plate 9), indoor air 
inhalation exposure risk is comprised of the cumulative effects of vapor migration to indoor air 
from organic vapors in soil and/or groundwater.  Although enclosed structures will be present 
at the site, the majority of property will be open air on the surface.  Data indicates that 
potential exposure to vapor from soil or groundwater is low.  Additionally, continued 
attenuation processes will further reduce the potential for vapor exposure.  As such, the vapor 
intrusion pathway is not considered a significant exposure pathway for current or future site 
users.  
 
Ambient Air Inhalation:  The site will be capped by low-permeability asphalt/concrete paved 
parking and/or walkways, or covered by the building structure concrete slabs.  No significant 
ambient air exposure pathway exists for the site.   
 
Fugitive Dust Inhalation:  The will be capped by asphalt/concrete paved parking and/or 
walkways, or covered by the building structure concrete slab; therefore, the fugitive dust 
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inhalation pathway is not considered complete future site users.  Potential fugitive dust 
exposure during construction activities will be addressed in the SMP.   
 
2.11.3  Potential Ecological Receptors 
 
The site is located in a developed urban environmental and is devoid of ecological habitat.  
There are no surface water bodies at the site.  As such, ecological receptors are absent and 
will not likely be present at the site in the future.  Due to the distance between the site 
and San Francisco Bay (where site groundwater is presumed to discharge to surface water 
[approximately 1,000 feet away]), potential exposure pathways for ecological receptors are 
incomplete. 
 
2.11.4  Summary of Potential Exposure Pathways 
 
Potential and current future human receptors at the site include future residents, current and 
future indoor commercial workers and future construction and maintenance workers. The 
future land use at the site is anticipated to be residential with some commercial use.   
 
Based on existing and planned engineering and institutional controls, potentially complete (but 
likely insignificant) exposure pathways are limited to future construction and maintenance 
workers, and include: 

 Incidental ingestion of or dermal contact with subsurface soil. 
 
2.12  Assessment of Potential Public Health Concerns from Residual Constituents 
 
This section provides an assessment of potential human health concerns from residual COCs at 
the site and evaluation of applicable screening criteria.  
 
RWQCB’s East Bay Plain Groundwater Basin Beneficial Use Evaluation Report (RWQCB, 
1999; "East Bay Plan") states that groundwater in the site vicinity is "unlikely to be used as a 
drinking water resource” for which “passive remediation to restore municipal beneficial uses 
as a long-term goal is recommended.”  RWQCB further identifies groundwater beneath the site 
as “Other Groundwater (uses other than drinking water).”  Background water quality likely 
precludes use for human consumption based on:  (1) the presence of the site within a former 
fill area of Emeryville; (2) the City of Emeryville Ordinance 07-006 prohibiting extraction 
of groundwater for site use; and (3) generally high TDS values in background groundwater 
samples.  Comparison to ESLs9 where groundwater is “not a current or potential use of 
drinking water” is most appropriate.  
 

                                          
9  Comparisons made using the latest interim final version released by the RWQCB in December 2013 

(RWQCB, 2013). 
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2.12.1  Assessment of Potential Human Health Concerns - Groundwater Volatilization 
 
The indoor air inhalation pathway and outdoor air ambient volatilization are not considered 
significant based on existing information. The concentration of benzene detected in soil gas at 
one sampling location in 2013 exceeded the ESL; however, benzene concentrations at four 
other sampling locations were below the ESL.  Benzene concentrations in soil and groundwater 
are below applicable ESLs and continued attenuation is expected.  Concentrations for other 
COCs were below the applicable ESL concentrations for soil vapor and vapor intrusion 
concerns.  
 
2.12.2  Assessment of Potential Human Health Concerns - Direct Contact with Soil 
 
As described previously, the site will be paved or covered by buildings and no direct contact or 
soil incidental ingestion/dermal contact pathways exist for users of the site.  Direct exposure 
for construction workers via contact with soil during temporary subsurface excavation or 
trenching will be regulated at the site by the Intrusive Earthwork Guidance Plan that will 
stipulate procedures for conducting subsurface work that are protective of the public and 
workers involved in subsurface work at the site.    
 
For construction and trench worker direct contact criteria, concentrations exceed the direct 
exposure ESLs for TPH, arsenic, lead, vanadium, benzo (a) pyrene, and PCBs.  The potential 
for direct exposures to soil for construction and trench workers will be addressed by 
implementing procedures and controls that will be included in the SMP.   
 
 
3.0  SUMMARY OF CURRENT SITE CONDITIONS AND CONCLUSIONS  
 
This CSM has been developed to assess the existing data and evaluate potential exposure 
scenarios for COCs identified at the site.  Conditions at the site are summarized below: 

 No significant unacceptable exposure scenarios for future site residents and workers 
were identified; 

 The potential for construction worker exposure to COC residuals in the subsurface will 
be mitigated by the requirements of the SMP and Intrusive Earthwork Guidance Plan 
that will be implemented for redevelopment construction and future maintenance at the  
site, and which will specify health and safety precautions for any significant subsurface 
work; 

 There are no identified preferential pathways of significance;  

 VOC residuals in the vicinity of the former USTs have been remediated and attenuated 
to concentrations below risk-based concentrations; and 

 Natural attenuation of COCs will continue to reduce residual levels.  
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In summary, investigation, remediation and monitoring activities conducted at the site since 
1989 have defined the extent of contamination and associated risks from COCs at the site.  The 
information supports the planned redevelopment, and in conjunction with prescribed 
institutional and engineering controls, it is recommended that the site be evaluated for closure 
under ACEH and SLIC criteria.   
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