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1.0  INTRODUCTION 

 

This report has been prepared by PES Environmental, Inc. (PES), on behalf of Mr. John 

Weber to summarize the results of our recently conducted subsurface soil and groundwater 

investigations at 4600-4700 Coliseum Way, Oakland, California (the Site).  The Site location is 

shown on Plate 1.  The investigation activities described herein were conducted in accordance 

with PES’ proposals dated June 6, 2008 (Reference No. 1148.001.01.P03) and July 11, 2008 

(Reference No. 1148.001.01.P04). 

 

The purpose of the PES investigations was to characterize the nature and extent of soil 

and groundwater impacts discovered at the Site during the January 2008 subsurface 

investigation conducted by PIERS Environmental Services, Inc. (PIERS, 2008).  Previous 

investigations indicated other portion of the Site did not require additional investigations 

(Kleinfelder, Inc. [Kleinfelder], 2002; W.A. Craig, Inc. [W.A. Craig], 2003; and 

AEI Consultants [AEI], 2007). 

 

This report summarizes background information, discusses the methods and results of the 

recently completed investigations and presents conclusions and recommendations based upon 

the findings.  Our conclusions and recommendations are presented in Section 5.0 below. 

 

 

2.0  BACKGROUND INFORMATION 

 

2.1  Site Description 

 

The 2.7-acre Site is comprised of two adjacent rectangular parcels with addresses of 4600 and 

4700 Coliseum Way that are identified by Alameda County Assessor’s Parcel Numbers 

(APN) 34-2293-3 and 34-2293-4-2, respectively.   

 

Currently buildings at the Site consist of two smaller metal-framed warehouse buildings in the 

western portion of the Site, a large warehouse building in the central portion of the Site, and a 

small shed near the northeastern property boundary (Plate 2).  The Site is located in a 

commercial/industrial area within the City of Oakland and County of Alameda, California.  

As shown on Plates 1 and 2, the Site is bounded to the northeast by an abandoned railroad spur 

and further northeast by a property owned by Learner Investment Company, to the southeast 

by Superior Plaster Casting Property, to the southwest by Coliseum Way, and to the northwest 

by 46th Avenue.  Vehicle access to the property is via Coliseum Way. 

 

According to the United States Geological Survey (USGS) Oakland East, California 

Quadrangle 7.5-minute series topographic map, the Site is situated at an elevation of 

approximately 10 feet above mean sea level.  The topography on the Site and in the vicinity 

is relatively flat.  The closest water body is San Francisco Bay, located approximately ½-mile 

to the southwest. 
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2.2  Site History 

 

According to a Phase I Environmental Site Assessment (ESA) prepared by AEI Consultants 

(AEI) in October 2007 (AEI, 2007), the metal-framed warehouses in the western portion of the 

Site were constructed between 1912 and 1925 for use as storage facilities for feed and coal.  

According to AEI, these warehouses have historically been used for various operations 

including wooden molding manufacturing, insulation manufacturing, and cabinet making.  

Currently, the warehouses are being used for storage of miscellaneous equipment and 

construction supplies (ERAS Environmental, Inc. [ERAS], 2007a).  The abandoned railroad 

spur shown on Plate 2 was present at the Site from at least 1925 through 1969. 

 

The large warehouse building in the central portion of the Site was constructed in 1968 for 

use as a metal manufacturing facility by Bostrom Bergen Metal Manufacturing (Bostrom) 

(AEI, 2007).  Bostrom occupied the Site, including the two metal-framed warehouses from at 

least 1969 through 2000.  The large warehouse is currently occupied by LVI Environmental 

Services (ERAS, 2007a).  LVI is a demolition and environmental remediation services 

company. 

 

2.3  Local Geology and Hydrogeology 

 

According to ERAS, the Site is underlain by “fine-grained alluvial sediment that represents 

distal deposits of alluvial fans that were deposited by rivers draining upland surfaces” 

(ERAS, 2007a).  Also beneath the Site are clay layers referred to as Bay Mud.  Several 

hundred feet of Bay Mud deposits are likely present in the vicinity of the Site.  Beneath the 

Bay Muds are sedimentary and metamorphic rocks of the Jurassic-aged Franciscan Formation 

(ERAS, 2007a).  Groundwater was encountered at depths ranging between 4 and 15 feet below 

ground surface (bgs) during an on-Site investigation conducted by PIERS Environmental 

Services, Inc. (PIERS) in January 2008 (PIERS, 2008).  The PIERS investigation is discussed 

in Section 2.4.  Groundwater flow in the vicinity of the Site is generally toward the south 

(ERAS, 2007a). 

 

As discussed in Section 2.5 below, shallow groundwater in the vicinity of the Site is impacted 

by regional total petroleum hydrocarbon (TPH) and volatile organic compound (VOC) plumes 

that are currently being addressed under the oversight of Alameda County Department of 

Environmental Health (ACDEH).  Studies conducted on nearby properties indicate that the 

underlying groundwater is brackish (Harding ESE, Inc. [Harding ESE], 2002; LFR, Inc. 

[LFR], 2008).  Therefore, groundwater in this area is not considered a drinking water source. 

 

2.4  Summary of Previous On-Site Environmental Investigations 

 

2.4.1  Phase I ESA by Kleinfelder 

 

In 2002, Kleinfelder conducted a Phase I ESA at the Site (Kleinfelder, 2002).  Kleinfelder’s 

site description and historical evaluation of the subject Site are similar to those presented 
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above.  Kleinfelder indicated their assessment revealed the following Recognized 

Environmental Conditions (RECs): 

 “A rail spur terminated inside the property, used as recently as 1959, for the shipment 

of dry grains”; 

 “Minor oil stains were observed on the concrete in various locations but appear to have 

been isolated incidents and did not indicate a re-occurring event.  Additionally, soil that 

was stained red from non-lead based paint over-spray was observed in the metal 

painting area at the rear of the site”; 

 “The primary concern associated with surrounding areas is impacted ground water 

quality from past discharges at up-gradient properties, including sodium dichromate 

spill and methyl-tert-butyl ether (MTBE) reported in ground water a the site at 

5115 East 8th Street”; 

 “The vacant lot located at 745 50th Avenue was observed to contain corroding, leaking, 

unlabeled drums and other containers of unknown waste fluids”; and 

 “Bostrom-Bergen was cited for improperly disposing of waste paint and paint thinner 

on the ground in 1986 and 1987 by Alameda County.  Per Alameda County’s request, 

Bostrom-Bergen completed a Corrective Actions Plan to correct this violation”. 

 

Kleinfelder recommended that the concrete stains be properly cleaned and stained soils be 

properly removed from the Site. 

 

2.4.2  Excavation of Red-Stained Soils 

 

Based on the results of Kleinfelder’s Phase I ESA (Kleinfelder, 2002), W.A. Craig collected 

four surface soil samples (samples S1 through S4) in the red-stained area at the rear of the 

property.  The results of this sampling are presented in W.A. Craig’s Soil Sample Results letter 

report dated May 22, 2003 (W.A. Craig, 2003).  The samples were analyzed for cadmium, 

chromium, lead, nickel, and zinc.  Maximum detected concentrations of these constituents 

were as follows:  cadmium, 8.3 milligrams per kilogram (mg/kg); chromium, 1,100 mg/kg; 

lead 4,500 mg/kg; nickel, 130 mg/kg; and zinc, 18,000 mg/kg. 

 

Based on these results, Controlled Environmental Services (CES) excavated the area of 

red-stained soils to approximately 12 inches bgs on June 12 and 18, 2003 (Kleinfelder, 2003).  

Approximately 226 tons of California hazardous soil and 159 tons of RCRA hazardous soil 

was removed from an area measuring 140 feet by 40 feet.  Following excavation activities, 

Kleinfelder collected four confirmation soil samples.  The samples were analyzed for total 

lead, which ranged in concentration from 42 to 130 mg/kg (Kleinfelder, 2003).  The lead 

results were all below Risk Based Screening Level established by the Regional Water Quality 

Control Board. 
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2.4.3  Additional Phase I ESAs 

 

AEI conducted a Phase I ESA at the Site in 2007 (AEI, 2007).  AEI indicated their assessment 

revealed the following RECs: 

 The use of the subject property for industrial purposed since at least 1925; 

 The historical presence of railroad spurs on or near the Site;  

 The presence of a gasoline tank shown on Sanborn maps between 1953 and 1969; and 

 “The adjacent properties to the north, northeast, east, and southeast have been grouped 

together as a common source of historical releases that occurred on each of the four 

properties, resulting in a comingled plume”. 

 

AEI recommended a subsurface soil and/or groundwater investigation to evaluate the identified 

RECs. 

 

In 2007, ERAS also conducted a Phase I ESA at the Site (ERAS, 2007a).  ERAS prepared an 

addendum to their Phase I ESA report (ERAS, 2007b).  ERAS’ Phase I ESA and addendum 

did not contain any additional significant findings regarding the subject property. 

 

2.4.4  PIERS January 2008 Phase II Investigation 

 

In January 2008, based on the investigation and recommendations of AEI, PIERS conducted 

a soil and groundwater investigation at the Site that involved advancing five borings 

(i.e., borings B1 through B5, see Plate 2 for locations) and collecting a four point composite 

sample along the former railroad spur (i.e., composite sample from locations S1A through 

S1D, see Plate 2 for locations).  The purposes of borings B1 through B5 were as follows 

(PIERS, 2008): 

 B1 through B3 were located in the northeastern portion of the Site to investigate 

potential off-Site sources “that could cause contamination to migrate in groundwater 

beneath the Property”; and 

 Borings B4 and B5 were located at and adjacent to the location of the former gasoline 

tank location shown on historical Sanborn maps. 

 

A copy of PIERS Limited Phase II Site Investigation Report is included in Appendix A.  

Selected grab groundwater and soil sample results from borings B1 through B5 are posted 

on Plates 3 and 4, respectively.  As shown on Plate 4, the VOCs 1,1,1-trichloroethane 

(1,1,1-TCA) and its degradation products were detected in groundwater in the borings 

advanced in the northeastern portion of the Site.  The highest concentrations in groundwater 

(1,1,1-TCA detected at 1,200 micrograms per liter [µg/L]) were encountered in boring B1 
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located in the eastern corner of the Site.  Lower concentrations of 1,1,1-TCA were detected in 

the soil sample collected from boring B1 (Plate 3). 

 

Very low concentrations of toluene were detected in the groundwater samples collected from 

the location of the former gasoline tank shown on historical Sanborn maps (see table included 

in Appendix A).  Hydrocarbons and VOCs were not detected in the soil samples collected from 

these borings.  Total petroleum hydrocarbons quantified as diesel and motor oil (TPHd and 

TPHmo) were detected at concentrations of 9.9 and 84 mg/kg in the composite sample 

collected along the former railroad spur; VOCs and polychlorinated biphenyls (PCBs) were not 

detected in this sample. 

 

2.5  Summary of Environmental Conditions on Adjacent Properties 

 

Pertinent data from environmental investigations conducted on the adjacent properties 

discussed in Sections 2.5.1 through 2.5.4 are included in Appendix B. 

 

2.5.1  Superior Plaster Castings Property 

 

This property is located southeast and immediately adjacent to the subject Site (Plate 1) and 

appears to be hydraulically down- and cross-gradient from the Site with respect to the direction 

of groundwater flow.  The primary contaminants detected at this property include petroleum 

hydrocarbons (total petroleum hydrocarbons quantified as gasoline [TPHg] and TPHd, 

respectively), xylenes, and VOCs.  VOCs present on the Superior Plaster Castings Property 

appear to be limited to chlorobenzene (CB), 1,2-dichlorobenzene (1,2-DCB), 1,3-DCB and 

1,4-DCB.  1,1,1-TCA and its breakdown products were not detected in groundwater samples 

collected on this property (ERAS, 2000). 

 

2.5.2  PG&E Property 

 

This property is located southeast from the subject Site and immediately adjacent to the 

Superior Plaster Castings Property (Plate 1) and appears to be hydraulically down- and 

cross-gradient from the subject property with respect to the direction of groundwater flow.  

This property is the location of a general construction yard and a former gas holder tank that 

was removed in May 1990.  Seven groundwater monitoring wells are located on the PG&E 

Property.  Groundwater flows towards the south, which is in general agreement with the other 

properties in the area.  The wells were sampled in November 2007 and VOCs detected were 

primarily CB and DCBs.  Fuel hydrocarbons are also present in the groundwater at the PG&E 

Property.  In April 2007, 1,1,1-TCA was detected in one groundwater sample (OW-1) but at a 

low concentration of 0.6 µg/L and 1,1-dichloroethane (1,1-DCA) was also detected at a 

maximum concentration of 12 µg/L (Geomatrix Consultants, Inc. [Geomatrix], 2007). 

 

A workplan was submitted by PG&E to Alameda County on November 16, 2007 to conduct 

additional assessment of the petroleum hydrocarbons, CB and DCB contamination in 

groundwater.  The status of that proposed work is not known at this time. 
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2.5.3  Former AAA Equipment Company 

 

This property is located east-southeast of the subject Site and appears to be hydraulically 

cross-gradient from the Site (Plate 1) with respect to the direction of groundwater flow.  TPHd 

and TPHmo have been detected on the property.  Polynuclear aromatics (PNAs) and PCBs 

have also been detected on this property.  VOCs detected in soil and groundwater appears to be 

limited to CB and DCBs (Harding ESE, 2002). 

 

LFR submitted a Workplan for Assessment of Dichlorobenzene in Soil and Groundwater dated 

October 30, 2007 for this property (745 50th Street) and the Learner Investment Company 

Property at 768 46th Avenue. 

 

2.5.4  Learner Investment Company Property 

 

This property is located north and northeast of the subject Site and appears to be hydraulically 

up-gradient from the Site (Plate 1) with respect to the direction of groundwater flow.  This 

property is being actively investigated and is under oversight by Alameda County Department 

of Health (ACDEH).  Previous sampling conducted on this property indicates that it is affected 

by petroleum hydrocarbons (TPHd and TPHmo), PCBs, benzene, toluene, ethylbenzene, and 

xylenes (BTEX), and metals. 

 

The most recent investigation at this property was conducted by LFR in April 2008 and 

involved advancing 12 borings (LFR, 2008).  Soil samples at depths ranging from 1 to 5 feet 

bgs were collected from each boring and grab groundwater samples were collected from four 

borings.  Four of the borings (LP-4, LP-5, LP-6 and LP-13) were located near the boundary 

northeast of the subject Site; grab groundwater samples were collected from borings LP-6 and 

LP-13.  The summary below focuses on the results these four borings. 

 

The soil samples collected from borings LP-4, LP-5, LP-6 and LP-13 were analyzed for 

TPHd, TPHmo, VOCs, metals, and PCBs and the groundwater samples were analyzed for 

TPHd, TPHmo, VOCs, and metals.  In summary, TPHd, TPHmo, PCBs, acetone and 

methylene chloride were detected in the soil samples.  

 

LFR indicated that most of the metals concentrations in soil were within range of naturally 

occurring metals concentrations in the San Francisco Bay Area.  However, according to LFR, 

six metals (arsenic, cadmium, copper, lead, nickel, and zinc) were detected at elevated 

concentrations.  The maximum concentrations of these metals in the samples collected from 

borings LP-4, LP-5, LP-6 and LP-13 were arsenic at 12 mg/kg, cadmium at 10 mg/kg, copper 

at 100 mg/kg, lead at 1,000 mg/kg, and zinc at 2,800 mg/kg. 

 

TPHd, TPHmo, 1,1-DCA, 1,2-dichloroethane (1,2-DCA), cis-1,2-dichloroethene 

(cis-1,2-DCE), and bromodichloromethane were detected in the grab groundwater samples. 
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3.0  SUBSURFACE INVESTIGATIONS 

 

The following sections present the field activities and sampling methods (Section 3.1) and 

analytical methods (Section 3.2) for the subsurface investigations conducted by PES on June 27 

and July 31, 2008. 

 

3.1  Field Activities and Sampling Methods 

 

The objective of PES’ initial subsurface investigation conducted on June 27, 2008 was to: 

 Provide a better understanding of soil and groundwater conditions in the eastern portion 

of the Site based on information provided in prior site assessments;   

 Verify the results of the previous sampling conducted in the eastern portion of the Site; 

and 

 Characterize the nature and extent of VOCs detected previously in soil and groundwater 

in the eastern portion of the Site. 

 

During the investigation conducted in June 2008, PES advanced eight borings (B-1 through 

B-8; Plate 2) in the northeastern portion of the Site.  A summary of the samples collected from 

these borings and the analyses performed on the samples is provided in Table 1. 

 

Based on the results of the June 26, 2008 investigation, PES conducted a second phase of work 

at the Site on July, 31 2008.  The objective of this additional investigation was to: 

 Assess soil conditions in the immediate vicinity of a storage shed to evaluate whether 

soil beneath and in the vicinity of the shed is the source of VOC-affected groundwater; 

and 

 Define the extent of groundwater north (up-gradient), west (cross-gradient), and south 

(down-gradient) of the shed. 

 

During the second phase of work, PES completed seven borings (B-9 through B-15; Plate 2).  

A summary of the samples collected from these borings and the analyses performed on the 

samples is also provided in Table 1. 

 

The drilling and sampling activities during both phases of work were conducted with oversight 

by a licensed California Professional Geologist. 

 

3.1.1  Pre-Field Activities 

 

Drilling permits were obtained from the Alameda County Public Works Agency (ACPW) prior 

to both phases of drilling.  Copies of the permits are included in Appendix C.  PES contacted 
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Underground Service Alert more than 48 hours before beginning drilling activities to locate 

and mark utilities at the Site and C. Cruz Sub-Surface Locators, Inc. (C. Cruz) of Milpitas, 

California cleared the sampling locations for subsurface utilities.  Additionally, PES 

coordinated with Vironex, Inc. (Vironex) of Pacheco, California, a licensed drilling contractor 

possessing a valid C-57 water well contractor’s license issued by the State of California, to 

schedule the sampling events.  A Site-specific Health and Safety Plan that complied with 

applicable federal, California Occupational Safety and Health Administration (OSHA), and 

Title 29 CFR 1910.120 guidelines was prepared by PES for the sampling activities. 

 

3.1.2  Sampling Methods 

 

With the exception of boring B-12, Vironex utilized a direct-push drilling rig to advance the 

borings to the desired depth, which ranged between 8 and 19 feet bgs.  Borings B-2, B-3, and 

B-9 (advanced for groundwater sampling only) were advanced using single-walled direct-push 

tooling with a displacement point attached to the bottom of the drive casing.  The purpose of 

the displacement point is to prevent soil from entering the drive casing as it is advanced to the 

desired depth using hydraulic forces.  Once the desired depth was reached, the drive casing 

was pulled back to separate the displacement point from the drive casing.  Grab groundwater 

sampling was then performed, as described below. 

 

Continuous soil cores were collected from the remaining direct-push borings, which were 

advanced using single-walled direct-push tooling equipped with a clear acetate liner.  Access to 

boring B-12 was limited because it was located inside the shed (Plate 2).  Therefore, this 

boring was advanced using hand-augering equipment and soil samples were collected using a 

hand-held sampling device equipped with a slide hammer.  Soil samples analyzed for VOCs 

(including MTBE and fuel oxygenates) were collected with an Encore  sampling device in 

accordance with U.S. Environmental Protection Agency (USEPA) Method 5035. 

 

PES observed the borehole drilling and prepared a lithologic log for the continuously cored 

borings using the Unified Soil Classification System (USCS).  The soil cores were screened for 

VOCs via headspace analysis using a photoionization detector (PID).  The PID readings were 

recorded on the lithologic logs.  Lithologic logs are presented in Appendix D. 

 

To facilitate groundwater sampling, a 1-inch diameter schedule 40 polyvinyl chloride (PVC) 

well casing fitted with a 10-foot section of factory-slotted PVC well screen was lowered into 

the borings selected for groundwater sample collection.  Groundwater samples were collected 

from the PVC casing with a new disposable bailer.  The samples were decanted into 

appropriate pre-cleaned, laboratory-provided sample containers. 

 

As indicated on Table 1, boring B1 was sampled for selected monitored natural attenuation 

(MNA) parameters.  Therefore, groundwater within the boring was purged and a 

multi-parameter instrument was used to monitor temperature, pH, conductivity, turbidity, 

dissolved oxygen (DO), and oxidation reduction potential (ORP) to assure that stable readings 

were obtained prior to collecting the samples analyzed for MNA parameters and VOCs.   
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Sample containers were labeled to indicate project location, job number, boring number, 

sample number, and time and date collected.  The samples were immediately placed in a 

thermally-insulated cooler containing ice.  The samples were picked up by a courier who 

transported them under chain of custody protocol to Curtis & Tompkins, Ltd. (C&T) in 

Berkeley, California, which is a California state-certified laboratory for chemical analysis 

performed.  The laboratory analytical reports provided by C&T are presented in Appendix E. 

 

Downhole drilling and sampling equipment were cleaned via high pressure, hot water wash 

prior to use and between borings.  Upon completion of sampling activities, each borehole was 

grouted to the surface with cement grout under the oversight of an ACPW inspector. 

 

3.2  Analytical Methods 

 

Soil and groundwater samples analyzed for VOCs (including MTBE and fuel oxygenates) by 

USEPA Test Method 8260B were delivered to C&T under chain-of-custody protocol.  In 

addition, C&T analyzed the MNA groundwater samples collected from boring B-1 using the 

following methods: 

 Total organic carbon (TOC) by USEPA Test Method 415.2; 

 Nitrate/nitrite by USEPA Test Method 300.0; 

 Chloride and sulfate by USEPA Test Method 300.0; and 

 Methane/ethane/ethene using modified Test Method RSK-175. 

 

The soil samples collected from borings B-1 and B-8 for analysis of physical parameters were 

delivered to PTS Laboratories, Inc. (PTS) under chain-of-custody protocol and analyzed using 

the following test methods: 

 Dry bulk density by Test Method API RP40; 

 Water-filled porosity, air-filled porosity, and total porosity by Test Method API RP40; 

and 

 TOC and fraction organic carbon by the Walkley-Black Test Method. 

The laboratory analytical report provided by PTS is presented in Appendix F. 

 

 

4.0  RESULTS OF SUBSURFACE INVESTIGATIONS 

 

The following sections present the results of the investigations including a discussion of the 

subsurface conditions (Section 4.1) and the soil and groundwater analytical results 

(Section 4.2). 
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Analytical results for soil matrix and groundwater samples are presented in Tables 2 and 3, 

respectively.  The C&T laboratory analytical reports and chain of custody forms are presented 

in Appendix E.  The MNA parameter results are presented in Table 4 and Appendix E and the 

physical parameter results are included in Appendix F.  Selected soil matrix and groundwater 

sampling results are posted on Plates 3 and 4, respectively.  A discussion of the results from 

PES’ investigations and previous investigations is presented in Section 5.0. 

 

The soil results presented on Table 2 were compared to the California Regional Water Quality 

Control Board, San Francisco Bay Region (RWQCB) risk-based Environmental Screening 

Level (ESL) concentrations for shallow soil (less than 3 meters [9.84 feet] bgs) in a 

commercial/industrial setting where groundwater is not a current or potential drinking water 

source.  ESL concentrations for soil and groundwater are provided in the RWQCB’s 

Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater 

(RWQCB, 2008).  The ESLs were developed by the RWQCB to be protective of human health 

and the environment for potentially complete exposure pathways.  The groundwater results 

presented on Table 3 were compared to the RWQCB’s risk-based ESL concentrations for 

evaluation of potential vapor intrusion concerns (RWQCB, 2008).  The soil and groundwater 

ESLs discussed above are presented in Tables B and E-1, respectively, of the referenced 

document. 

 

4.1  Subsurface Conditions 

 

In general, soil beneath the portion of the Site investigated by PES consists of dark grayish 

brown to dark brown gravelly silts to a depth ranging between 1.5 to 3 feet bgs.  Soil below 

this material generally consists of a yellowish brown to very dark gray clay, clay with silt, or 

silty clay to 19 feet bgs, the total depth investigated.  This material contains discontinuous, 

approximately 0.5-foot thick interbeds of sand and clayey sand and 1- to 3-foot thick interbeds 

of clay with gravel and gravelly clay.  Wet soil was first encountered at depths ranging 

between 9 and 12 feet bgs (see lithologic logs in Appendix D).  Groundwater may be under 

confining conditions because water stabilized at depths between 7 and 8 feet bgs.  

 

4.2  Laboratory Analytical Results 

 

4.2.1  Soil Results 

 

As shown in Table 2 and Plate 3, 1,1-dichloroethene (1,1-DCE), 1,1-DCA, and 1,1,1-TCA 

were the only VOCs detected in soil.  In summary: 

 1,1-DCE was detected in 3 of 21 soil samples at concentrations ranging from 

4.9 micrograms per kilogram (µg/kg, 6 to 6.5 feet bgs sample from boring B-4) to 

31 µg/kg (6 to 6.5 feet bgs sample from boring B-15); 
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 1,1-DCA was detected in 7 of 21 soil samples at concentrations ranging from 22 µg/kg 

(2.5 to 3 feet bgs sample from boring B-14) to 2,500 µg/kg (2.5 to 3 feet bgs sample 

from boring B-12); and 

 1,1,1-TCA was detected in 7 of 21 soil samples at concentrations ranging from 

5.9 µg/kg (2.5 to 3 feet bgs sample from boring B-4) to 11,000 µg/kg (2.5 to 3 feet bgs 

sample from boring B-12). 

 

Only two samples contained VOC concentrations above the applicable ESL:  1,1-DCA and 

1,1,1-TCA in the 2.5 to 3 feet bgs sample from boring B-12 (See Table 2 and Plate 3). 

 

Physical parameter analytical results are presented in Appendix F. 

 

4.2.2  Groundwater Results 

 

In all, 12 different VOCs were detected in the grab groundwater samples (Table 3).  As 

indicated on Table 3 and Plate 4, the highest concentrations in groundwater were found near 

the shed in boring B-4 (i.e., 1,1-DCE at 1,000 µg/L, 1,1-DCA at 230 µg/L, and 1,1,1-TCA at 

540 µg/L) and west of the shed in boring B-10 (i.e., acetone at 610 µg/L, TCE at 120 µg/L, 

ethylbenzene at 340 µg/L, and xylenes at 2,200 µg/L).  None of these VOC detections, 

however, exceed applicable vapor intrusion ESLs. 

 

MNA parameter analytical results are presented in Table 4 and Appendix E.  The MNA 

parameters suggest natural degradation of 1,1,1-TCA and 1,1,2-TCA dissolved in groundwater 

is occurring. 

 

 

5.0  DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

 

5.1  Discussion 

 

Previous investigations conducted at the Site by others indicated that environmental conditions 

in the northeast portion of the property warranted additional investigation.  The previous 

investigations also indicated the other portions of the Site did not require such additional 

investigation. 

 

PES advanced and sampled a total of 15 borings at and around the east-northeastern portion 

of the Site in June and July 2008.  Soil samples were collected from 10 borings and grab 

groundwater samples were collected from 8 borings (Table 1).  The objectives of the 

investigations were to characterize the soil and groundwater conditions in the east-northeastern 

portion of the subject property and to determine what, if any, additional work is recommended 

at the site relating to such conditions.     

 

As shown on Plate 3, the only VOCs detected in soil are 1,1-DCE, 1,1-DCA and 1,1,1-TCA.  

The highest concentrations of these compounds were detected in the vicinity of the shed 
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(Plate 3).  As discussed in Section 4.2, the concentrations of 1,1-DCA and 1,1,1-TCA in the 

2.5 to 3 feet bgs sample collected directly beneath the shed (boring B-12) are the only 

detections above applicable ESL values.  Testing revealed, however, that these impacts are 

limited to shallow soils as detections of the compounds in the 6-6.5 feet bgs sample beneath 

the shed are well below their respective ESL values.  As also shown on Plate 3, relatively low 

concentrations of VOCs were detected soil in the borings immediately outside the shed 

(i.e., borings B-4, B-13, B-14, and B-15).  VOCs were not detected at or above the laboratory 

reporting limits in any of the soil samples collected by PES from borings located further away 

from the shed. 

 

The TPH-related VOCs detected at low concentrations in groundwater (i.e., toluene, 

ethylbenzene, xylenes, DIPE and isopropylbenzene, Table 3) were not detected in soil 

samples collected during PES’ investigations or PIERS’ investigation. 

 

Similar to soil conditions, the highest concentrations of VOCs (specifically 1,1,1-TCA, 

1,1-DCA and their associated degradation products) detected in groundwater were in the 

vicinity of the shed (Plate 4).  During PIERS January 2008 investigation, the highest VOC 

concentrations were detected in boring B1, which was advanced near the northeastern corner of 

the Site (Plate 4).  Co-located boring B-1 was advanced during PES’ June 2008 investigation to 

verity the sampling results from boring B1.  However, as indicated on Table 3 and Plate 4, the 

concentrations of VOCs detected in the groundwater sample collected from boring B-1 were 

much lower.  None of the detected groundwater concentrations during PES’ or PIERS 

investigations are above potential vapor intrusion ESL values developed for commercial 

properties.  Additionally, concentrations of VOCs in groundwater in samples collected from 

down-gradient borings B-1 and B-2 were very low.  This finding suggests the VOC-affected 

groundwater is not likely to have impacted down-gradient properties. 

 

The MNA parameter results for the groundwater samples collected from boring B-1 suggest 

that groundwater beneath the Site exhibits favorable conditions for natural attenuation of VOCs 

by reductive dehalogenation.  The following evidence supports this conclusion: 

 Dissolved oxygen at 0.27 mg/L:  Concentrations at or below 0.5 mg/L are considered 

favorable to reductive dehalogenation; 

 ORP at -238.3 millivolts (mV):  Measurements below 50 mV are considered favorable 

to reductive dehalogenation; 

 Nitrate at 0.09 mg/L:  Nitrate concentrations below 1.0 mg/L are considered favorable 

to reductive dehalogenation; 

 Methane at 0.036 mg/L:  The presence of methane suggests methanogenesis may be 

occurring in the groundwater resulting in reductive dehalogenation; and 

 Chloride at 35 mg/L:  Chloride is the final product of halogenated solvent reduction. 
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As discussed in Section 2.0, regional TPH groundwater plumes exist in the vicinity of the Site.  

Based on the absence or low concentrations (i.e., TPHd and TPHmo in the composite sample 

collected during PIERS investigation) of TPH constituents in the soil samples collected at the 

Site and the presence of the regional plumes, the low concentrations of TPH-related VOCs in 

Site groundwater is attributed to off-Site sources. 

 

5.2  Conclusions 

 

Based on the results of the soil and groundwater investigations conducted at the subject 

property, PES concludes the following: 

 The results of previous investigations performed at the subject property indicate 

the area of potential environmental concern at the property is limited to the 

eastern-northeastern portion of the Site; 

 The results of previous investigations performed at the subject property indicate the 

constituents of potential concern are limited to VOCs, primarily 1,1,1-TCA and its 

degradation products; 

 Soil beneath properties in the vicinity of the subject property has been impacted by 

metals, petroleum hydrocarbons, PCBs, and petroleum hydrocarbon-related constituents 

from historic activities conducted at those off-site locations; 

 Groundwater in the vicinity of the Site has been impacted by releases of petroleum 

hydrocarbons and VOCs, primarily petroleum hydrocarbon-related constituents such as 

BTEX and isomers of dichlorobenzene from historic activities conducted at those 

off-site locations; 

 The off-site properties discussed in this report are all under regulatory oversight from 

ACDEH; 

 Shallow soil beneath the on-Site shed has been impacted with elevated levels of 

1,1,1 TCA and 1,1-DCA, a breakdown product of 1,1,1-TCA.  Based on the results 

of the soil sample analyses, other VOCs detected in soil in the vicinity of the shed are 

present at relatively low levels, each of which is below applicable screening levels; 

 The lateral and vertical extent of VOC-impacts to soil has been defined and the area of 

concern is limited to shallow soil (upper 6 feet) beneath the footprint of the shed; 

 The groundwater sampling results suggest that portions of the groundwater 

underlying the subject property has been affected by off-Site releases of petroleum 

hydrocarbon-related constituents (e.g., toluene, xylenes and DIPE, a fuel oxygenate), 

although at concentrations below levels of concern; 

 Groundwater beneath the subject property has been impacted by 1,1,1-TCA and its 

degradation products.  The maximum concentrations of 1,1,1-TCA and degradation 
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products are orders of magnitude lower than the respective ESLs developed by the 

RWQCB for vapor intrusion concerns at commercial/industrial properties where 

underlying groundwater is not considered a drinking water source;  

 Groundwater conditions beneath the subject property appear to be conducive to 

degradation of 1,1,1-TCA and its degradation products and based on the presence of 

1,1,1-TCA and its degradation products in groundwater, natural degradation of these 

VOCs is occurring; and 

 On the basis of the grab groundwater sampling results, the lateral extent of the 

1,1,1-TCA and its degradation products impacts in groundwater has been defined and 

appear to be limited to the subject property. 

 

5.3  Recommendations 

 

Based on the results of the investigations conducted on the subject property, PES provides the 

following recommendations: 

 The results of the soil and groundwater investigations conducted on the subject property 

should be submitted to ACDEH for review and comment; 

 A plan for remediation addressing on-Site VOC-affected soil beneath the shed and 

on-Site VOC-affected groundwater should be prepared and submitted to ACDEH for 

review and approval; 

 The remedial plan should be implemented and the methods and results of the remedial 

action should be documented in a report to be submitted to ACDEH; and 

 Case closure should be requested following successful implementation of the remedial 

action. 
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Table 1

Summary of Analyses Performed on Soil and Groundwater Samples

4600-4700 Coliseum Way Site

Oakland, California

Boring 

Location

Sample 

Identification

Sample 

Date

VOCs plus MTBE 

& gasoline 

oxygenates

Physical 

Parameters
1

Grab Groundwater Analyses

B-1-2.5'-3' 2.5-3 6/27/2008 X N/A

B-1-3.5'-4' 3.5-4 6/27/2008 X N/A

B-1-7.5'-8' 7.5-8 6/27/2008 X N/A

B-1-W  5-15 6/27/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates, MNA parameters
2

B-2 B-2-W  5-15 6/27/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-3 B-3-W  5-15 6/27/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-4-2.5'-3' 2.5-3 6/27/2008 X N/A

B-4-6'-6.5' 6-6.5 6/27/2008 X N/A

B-4-W  5-15 6/27/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-5-2.5'-3' 2.5-3 6/27/2008 X N/A

B-5-6'-6.5' 6-6.5 6/27/2008 X N/A

B-6-2.5'-3' 2.5-3 6/27/2008 X N/A

B-6-6'-6.5' 6-6.5 6/27/2008 X N/A

B-6-W  5-15 6/27/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-7-2.5'-3' 2.5-3 6/27/2008 X N/A

B-7-6'-6.5' 6-6.5 6/27/2008 X N/A

B-8-2.5'-3' 2.5-3 6/27/2008 X N/A

B-8-3'-3.5' 3-3.5 6/27/2008 X N/A

B-8-6'-6.5' 6-6.5 6/27/2008 X N/A

B-9 B-9-W  9-19 7/31/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-10 B-10-W  6-16 7/31/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-11 B-11-W  6-16 7/31/2008 N/A N/A VOCs plus MTBE & gasoline oxygenates

B-12-1-1.5 1-1.5 7/31/2008 X N/A

B-12-2.5-3 2.5-3 7/31/2008 X N/A

B-12-6-6.5 6-6.5 7/31/2008 X N/A

B-13-2.5-3 2.5-3 7/31/2008 X N/A

B-13-6-6.5 6-6.5 7/31/2008 X N/A

B-14-2.5-3 2.5-3 7/31/2008 X N/A

B-14-6-6.5 6-6.5 7/31/2008 X N/A

B-15-2.5-3 2.5-3 7/31/2008 X N/A

B-15-6-6.5 6-6.5 7/31/2008 X N/A

Notes:

ft bgs = Feet below ground surface

N/A = Not applicable

MTBE = Methyl-tert-butyl ether

VOCs = Volatile organic compounds
1
 Physical parameters include dry bulk density, total porosity, water-filled porosity, air-filled porosity,

        total organic carbon (TOC), and fraction organic carbon
2
 Monitored natural attenuation (MNA) parameters include oxidation reduction potential (ORP), TOC,

        dissolved oxygen, nitrate/nitrite as nitrogen, sulfate, chloride, methane, ethane, and ethene.

B-7

B-12

B-8

B-1

B-15

Sample 

Depth (ft 

bgs)

Soil Analyses

B-13

B-14

B-4

B-5

B-6
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Table 2

Volatile Organic Compounds in Soil

4600-4700 Coliseum Way Site

Oakland, California

Sample Depth 1,1- DCE 1,1- DCA 1,1,1- TCA

(Feet bgs) (µg/kg) (µg/kg) (µg/kg)

B-1 B-1-2.5'-3' 2.5-3 6/27/2008 ND (4.7) ND (4.7) ND (4.7) All ND

B-1 B-1-7.5'-8' 7.5-8 6/27/2008 ND (5.2) ND (5.2) ND (5.2) All ND

B-4 B-4-2.5'-3' 2.5-3 6/27/2008 ND (5.3) 44 5.9 All ND

B-4 B-4-6'-6.5' 6-6.5 6/27/2008 4.9 69 14 All ND

B-5 B-5-2.5'-3' 2.5-3 6/27/2008 ND (4.7) ND (4.7) ND (4.7) All ND

B-5 B-5-6'-6.5' 6-6.5 6/27/2008 ND (4.9) ND (4.9) ND (4.9) All ND

B-6 B-6-2.5'-3' 2.5-3 6/27/2008 ND (5.3) ND (5.3) ND (5.3) All ND

B-6 B-6-6'-6.5' 6-6.5 6/27/2008 ND (5.0) ND (5.0) ND (5.0) All ND

B-7 B-7-2.5'-3' 2.5-3 6/27/2008 ND (5.6) ND (5.6) ND (5.6) All ND

B-7 B-7-6'-6.5' 6-6.5 6/27/2008 ND (4.4) ND (4.4) ND (4.4) All ND

B-8 B-8-2.5'-3' 2.5-3 6/27/2008 ND (5.1) ND (5.1) ND (5.1) All ND

B-8 B-8-6'-6.5' 6-6.5 6/27/2008 ND (4.8) ND (4.8) ND (4.8) All ND

B-12 B-12-1-1.5 1-1.5 7/31/2008 ND (5,000) ND (5,000) ND (5,000) All ND

B-12 B-12-2.5-3 2.5-3 7/31/2008 ND (1,000) 2,500 11,000 All ND

B-12 B-12-6-6.5 6-6.5 7/31/2008 ND (8.0) 350 1,000 All ND

B-13 B-13-2.5-3 2.5-3 7/31/2008 ND (5.1) ND (5.1) ND (5.1) All ND

B-13 B-13-6-6.5 6-6.5 7/31/2008 ND (6.2) ND (6.2) ND (6.2) All ND

B-14 B-14-2.5-3 2.5-3 7/31/2008 ND (7.5) 22 460 All ND

B-14 B-14-6-6.5 6-6.5 7/31/2008 ND (5.6) 26 84 All ND

B-15 B-15-2.5-3 2.5-3 7/31/2008 15 130 160 All ND

B-15 B-15-6-6.5 6-6.5 7/31/2008 31 ND (130) ND (130) All ND

4,300 1,900 7,800 N/A

Notes:

ESL
(1)

 = San Francisco Bay Regional Water Quality Control Board (RWQCB) Environmental Screening Level (ESL) for commercial/industrial land use

                where potentially impacted groundwater is not a current or potential drinking water resource (Table B).

    - Results exceeding commercial/industrial ESLs are shaded

1,1-DCE = 1,1-Dichloroethene

1,1-DCA = 1,1-Dichloroethane

1,1,1-TCA = 1,1,1-Trichloroethane

bgs = Below ground surface

µg/kg = Micrograms per kilogram

ND (4.7) - Analyte not detected above the stated laboratory reporting limit.

ND = Not detected

N/A = Not applicable

Shallow (<3 meters bgs) Soil ESL
(1)

Boring 

Identification

Sample 

Identification

Sample 

Date Other VOCs
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Table 3

Volatile Organic Compounds in Groundwater

4600-4700 Coliseum Way Site

Oakland, California

Acetone 1,1- DCE 1,1- DCA 1,2- DCA 1,1,1- TCA 1,1,2- TCA Toluene TCE Ethylbenzene Xylenes DIPE

Isopropyl-

benzene

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

B-1 B-1-W 6/27/2008 ND (10) ND (0.5) 0.6 5.4 ND (0.5) ND (0.5) 41 ND (0.5) 0.6 2.9 14 ND (0.5) All ND

B-2 B-2-W 6/27/2008 ND (10) 1.0 3.1 1.5 ND (0.5) ND (0.5) 3.5 ND (0.5) ND (0.5) 0.5 ND (0.5) ND (0.5) All ND

B-3 B-3-W 6/27/2008 ND (10) 2.5 11 3.9 7.8 ND (0.5) 1.1 ND (0.5) ND (0.5) ND (0.5) 19 ND (0.5) All ND

B-4 B-4-W 6/27/2008 ND (50) 1,000 230 20 540 3.5 2.5 9.0 ND (2.5) ND (2.5) 2.7 ND (2.5) All ND

B-6 B-6-W 6/27/2008 ND (10) ND (0.5) 0.9 1.8 ND (0.5) ND (0.5) 7.1 ND (0.5) ND (0.5) ND (0.5) 1.7 ND (0.5) All ND

B-9 B-9-W 7/31/2008 12 4.5 5.1 0.9 1.4 ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) 22 ND (0.5) All ND

B-10 B-10-W 7/31/2008 610 39 48 ND (3.6) ND (3.6) ND (3.6) 9.6 120 340 2,200 6.3 7.3 All ND

B-11 B-11-W 7/31/2008 ND (10) 10 7.7 ND (0.5) 12 ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) All ND

150,000,000 18,000 3,400 690 360,000 1,200 530,000 1,800 170,000 160,000 NE NE N/A

Notes:
(1)

 = San Francisco Bay Regional Water Quality Control Board (RWQCB) Environmental Screening Level (ESL) for evaluation of potential vapor intrusion concerns (Table E-1).

   - Results exceeding groundwater ESLs are shaded

1,1-DCE = 1,1-Dichloroethene

1,1-DCA = 1,1-Dichloroethane

1,2-DCA = 1,2-Dichloroethane

1,1,1-TCA = 1,1,1-Trichloroethane

1,1,2-TCA = 1,1,2-Trichloroethane

TCE = Trichloroethylene

DIPE =  Isopropyl ether

µg/L = Micrograms per liter

ND (0.5) - Analyte not detected above the stated laboratory reporting limit.

ND = Not detected

NE = Not established

N/A = Not applicable

Potential Vapor Intrusion ESL
(1)

Boring 

Identification

Sample 

Identification

Sample 

Date All Other VOCs
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Table 4

Results of Groundwater Monitoring - MNA Parameters

4600-4700 Coliseum Way Site

Oakland, California

Geochemical Parameters Electron Acceptors Metabolic Byproducts

ORP
1

TOC

Dissolved 

Oxygen
1

Nitrate/Nitrite                    

as Nitrogen Sulfate Chloride Methane Ethane Ethene

(mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

B-1 B-1-W 6/27/2008 -238.3 24.0 0.27 0.09/ ND (0.05) 73 35 0.036 ND (0.005) ND (0.005)

Notes:

MNA  = Monitored natural attenuation

ORP = Oxidation reduction potential

TOC = Total organic carbon

mV = Millivolts

mg/L = Milligrams per liter

ND (0.05) = Analyte not detected above the stated laboratory reporting limit.
1
  Measured in the field with a multi-parameter instrument.

Boring 

Identification

Sample 

Identification

Sample 

Date
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PIERS JANUARY 2008 LIMITED PHASE II SITE INVESTIGATION 
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PERTINENT DATA FROM ENVIRONMENTAL INVESTIGATIONS 

ON ADJACENT PROPERTIES 
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ALAMEDA COUNTY PUBLIS WORKS AGENCY DRILLING PERMITS 
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CURTIS & TOMPKINS LABORATORY ANALYTICAL REPORTS AND  

CHAIN-OF-CUSTODY DOCUMENTATION 
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PTS LABORATORIES LABORATORY ANALYTICAL REPORTS 

AND CHAIN-OF-CUSTODY DOCUMENTATION 
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