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1.0  INTRODUCTION 
 
This report has been prepared by PES Environmental, Inc. (PES), on behalf of 
Mr. John Weber to document recently completed subsurface investigation and soil 
remediation activities conducted at 4600-4700 Coliseum Way, Oakland, California (the 
Site or subject property).  The Site location is shown on Plate 1.  Mr. Weber is the owner 
of the subject property. 
 
The soil remediation activities were conducted in accordance with the document titled 
Corrective Action Plan, 4600-4700 Coliseum Way, Oakland, California (PES, 2008b) (CAP).  
The CAP was submitted to the Alameda County Department of Environmental Health Services 
(ACDEH) for review under the terms of the Alameda County Environmental Cleanup 
Oversight Program.  The CAP was prepared to address remediation of soil impacted with 
volatile organic compounds (VOCs), specifically 1,1,1-trichloroethane (1,1,1-TCA) and 
1,1-dichloroethane (1,1-DCA).  Approval of the CAP was provided by ACDEH staff in a 
letter dated March 13, 2009 letter1; a copy of which is presented in Appendix A.  In that letter, 
ACDEH also requested that additional confirmation soil sampling be conducted in an area of 
red-stained soil that was previously excavated to evaluate whether the soil with elevated 
concentrations of metals was sufficiently delineated and remediated.  The previous 
excavation in the area of the red-stained soil was conducted in 2003 (Kleinfelder, Inc. 
[Kleinfelder], 2003).  During a telephone conversation with Mr. Jerry Wickham of the 
ACDEH in March 2009, PES agreed to advance 23 shallow borings to evaluate whether the 
soil with elevated concentrations of metals in the previously excavated area of red-stained soil 
was sufficiently delineated and remediated.  A map showing the proposed boring locations 
and associated sample depths agreed upon during the telephone conversation was sent to 
Mr. Wickham by email on March 23, 2009. 
 
The following sections in this report include: 

• Section 2.0, Background - presents a description of the Site and its history, the local 
geology and hydrogeology, and provides a summary of environmental conditions on 
adjacent properties; 

• Section 3.0, Subsurface Investigation in Area of Red-Stained Soil – discusses the 
methods and results of the subsurface investigation in the area of red-stained soil; 

• Section 4.0, Soil Remediation Activities – discusses the soil remediation activities 
conducted at the Site, including verification soil sample results, excavation backfilling 
activities, and waste management, characterization, and disposal; 

• Section 5.0, Discussion – presents a discussion of the recently completed subsurface 
investigation and soil remediation activities, and conclusions and recommendations 

                                          
1  Alameda County Department of Environmental Health Services (ACDEH), 2009.  Subject:  SLIC Case 

No. RO0002995 and Geotracker Global ID T10000000883, 4600-4700 Coliseum Way, Oakland, CA  94601.  
March 13. 
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based upon the results of on-Site investigations and remediation activities conducted at 
the Site; and 

• Section 6.0, References – presents references utilized in the development of this report. 
 
 
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 Number 
(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 and a large warehouse building in the central portion of the Site.  
The former shed that was removed during the remediation activities discussed in Section 4.0 
was located 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. 
 
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], 2007).  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 Cable Moore, Inc.  
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Cable Moore, Inc. manufactures and distributes wire rope, cable, rigging, and safety and 
construction equipment. 
 
2.3  Local Geology and Hydrogeology 
 
According to ERAS Environmental, Inc. (ERAS, 2007), 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, 2007).  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, 2007).  Groundwater was encountered at depths ranging 
between 4 and 15 feet below ground surface (bgs) during an on-Site investigation conducted by 
PIERS in January 2008 (PIERS, 2008).  Groundwater flow in the vicinity of the Site is 
generally toward the south (ERAS, 2007). 
 
Soil beneath the northeastern and eastern portions of the Site investigated by PES in June and 
July 2008 consists of dark grayish brown to dark brown gravelly silts to a depth ranging 
between 1.5 to 3 feet bgs (PES, 2008a).  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 
maximum 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.  
However, groundwater may be under confining conditions because water stabilized at depths 
between 7 and 8 feet bgs (PES, 2008a). 
 
As discussed in Section 2.4 below, shallow groundwater in the vicinity of the Site is impacted 
by regional total petroleum hydrocarbon (TPH) and VOC plumes that are currently being 
addressed under the oversight of 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 Environmental Conditions on Adjacent Properties 
 
Properties adjacent to the Site including the Superior Plaster Castings Property, PG&E 
Property, Former AAA Equipment Company, and Learner Investment Company Property.  
The positions of these properties relative to the subject property are shown on Plate 1.  A 
summary of the environmental conditions on these adjacent properties is presented below. 
 
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 (TPH quantified as gasoline 
[TPHg] and quantified as diesel [TPHd], respectively), xylenes, and VOCs.  VOCs present 
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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).  
Work at this property is ongoing and is currently under the oversight of the ACDEH. 
 
PG&E Property:  This property is located southeast from the subject property 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.  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 micrograms per liter (µg/L) and 1,1-DCA was also 
detected at a maximum concentration of 12 µg/L (Geomatrix Consultants, Inc. [Geomatrix], 
2007), each well below its applicable California Regional Water Quality Control Board, 
San Francisco Bay Region (RWQCB) risk-based Environmental Screening Levels (ESLs). 
 
Former AAA Equipment Company:  This property is located east-southeast of the Site and 
appears to be hydraulically cross-gradient from the Site (Plate 1) with respect to the direction 
of groundwater flow.  TPHd and TPH quantified as motor oil (TPHmo) have been detected on 
the property.  Polynuclear aromatics (PNAs) and polychlorinated biphenyls (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). 
 
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 the 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 that we are aware of 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. 
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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 milligram per kilogram (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. 
 
2.5  Summary of Previous On-Site Environmental Investigations 
 
Numerous environmental investigations have been conducted previously on the subject 
property.  Please refer to the CAP for a summary of these previous investigations. 
 
3.0  SUBSURFACE INVESTIGATIONS IN AREA OF RED-STAINED SOIL 
 
The following sections present the field activities and sampling methods (Section 3.1), 
analytical methods (Section 3.2), and results for the subsurface investigations (Section 3.3) 
conducted by PES in March, April, and May 2009. 
 
3.1  Field Activities and Sampling Methods 
 
The objective of PES’ subsurface investigation conducted on March 27, 2009 was to collect 
soil samples in the within and around the previously excavated red-stained soil area to evaluate 
whether the soil with elevated concentrations of metals was sufficiently delineated and 
remediated.  The approximate extent of this previously excavated red-stained soil area is shown 
on Plate 3.  During this phase of work PES advanced 23 borings (B-16 through B-38; Plate 3) 
in the northeastern portion of the Site.  As discussed in Section 3.2, select soil samples from 
16 of the 23 borings were analyzed for lead and zinc.  The remaining samples were placed on 
hold pending the results for these samples.  The drilling and sampling activities were 
conducted with oversight by a licensed California Professional Geologist. 
 
During the second phase of work conducted on April 3, 2009, PES completed near surface 
soil samples at locations B-37 (4/3/2009), B-38 (4/3/2009), B-39, and B-40 (see Plate 3 for 
locations).  These samples were collected to further assess the lateral extent of elevated zinc 
in the vicinity of boring B-31. 
 
Between April 10 and May 20, 2009, PES collected near surface soil samples at locations 
B-41 through B-50 (see Plate 3 for locations).  These samples were collected to assess the 
lateral extent of elevated lead and zinc associated with red-stained soil present in the vicinity 
of the former shed. 
 



 PES Environmental, Inc. 

114800103R005.doc 6  

3.1.1  Pre-Field Activities 
 
Drilling permits were obtained from the Alameda County Public Works Agency (ACPW) prior 
to advancing borings B-16 through B-38.  A copy of the permit is included in Appendix B.  
PES contacted Underground Service Alert (USA) 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 Environmental Control Associates, Inc. (ECA) of Aptos, 
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 event.  PES’ existing 
Site-specific Health and Safety Plan, which complied with applicable federal, California 
Occupational Safety and Health Administration (OSHA), and Title 29 CFR 1910.120 
guidelines, was used for the sampling activities. 
 
3.1.2  Sampling Methods 
 
ECA utilized a direct-push drilling rig to advance each borings to a depth of 4 feet bgs.  
Continuous soil cores were collected from the borings, which were advanced using 
single-walled direct-push tooling equipped with a clear acetate liner.  PES observed the 
borehole drilling and prepared a lithologic log for the continuously cored borings using the 
Unified Soil Classification System (USCS).  Lithologic logs are presented in Appendix C. 
 
Downhole direct-push 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. 
 
Near surface soil samples were obtained by using a new, disposable hand trowel to loosen and 
collect the soil sample.  The near surface soil samples were collected in either a stainless-steel 
liner or laboratory-supplied glass jar. 
 
Sample containers from all phases of work were labeled to indicate project location, job 
number, boring number, sample number, and time and date collected.  The samples were 
delivered 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 D. 
 
3.2  Analytical Methods 
 
Select soil samples from borings advanced during the first phase of work were delivered 
to C&T under chain-of-custody protocol and analyzed for zinc and lead using U.S. 
Environmental Protection Agency (USEPA) Test Method 6010B.  The remaining soil samples 
from the first phase of work were placed on hold pending the results of the initial samples.  
Based on the results of the initial soil samples analyzed from the borings, the deeper sample 
from boring B-31 was analyzed for zinc only.  The four near surface soil samples collected in 
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the vicinity of boring B-31 were also analyzed for zinc only and the remaining near surface 
samples collected in the vicinity of the former shed were analyzed for zinc and lead. 
 
3.3  Subsurface Investigation Results 
 
The following sections present the results of the subsurface investigation including a discussion 
of the subsurface conditions (Section 3.3.1) and the soil analytical results (Section 3.3.2). 
 
The soil analytical results are presented in Table 1 and Plate 4.  The C&T laboratory analytical 
reports and chain of custody forms are presented in Appendix D.  A discussion of the results 
from PES’ subsurface investigation is presented in Section 5.0. 
 
The soil results presented on Table 1 and Plate 4 were compared to the RWQCB risk-based 
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 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. 
 
3.3.1  Subsurface Conditions 
 
In general, soil beneath the portion of the Site investigated by PES in March through 
May 2009, consisted of yellowish brown to dark grayish brown silty gravel and silt with 
gravel to a depth ranging between 0.5 to 2.75 feet bgs (Appendix C).  These uppermost soils 
were generally thicker in the eastern and western portions of the investigation area and thinner 
(i.e., up to 1-foot thick) in the vicinity of the former shed.  Soil below this material generally 
consists of a dark grayish brown to dark greenish gray clay, clayey silt, or silty clay to 
4 feet bgs, the total depth investigated. 
 
3.3.2  Soil Analytical Results 
 
As shown in Table 1 and Plate 4, lead and zinc were detected in every sample analyzed for 
these constituents.  Samples results are summarized below for the: (1) previously excavated 
red-stained soil area; and (2) area of red-stained soil in the vicinity of the former shed. 
 
3.3.2.1  Previously Excavated Red-Stained Soil Area 
 

• Lead:  Detected at concentrations ranging from 5.3 mg/kg (0.5 to 1.0 feet bgs sample 
from boring B-35) to 130 mg/kg (0.5 to 1.0 feet bgs sample from boring B-19); and 

• Zinc:  Detected at concentrations ranging from 25 mg/kg (1.0 to 1.5 feet bgs sample 
from boring B-26) to 1,300 mg/kg (0.5 to 1.0 feet bgs sample from boring B-31). 
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The concentration of zinc in the 0.5 to 1.0 feet bgs sample from boring B-31 was above its 
applicable commercial/industrial ESL (See Table 1 and Plate 4).  However, the deeper sample 
collected at 1.5 to 2.0 feet bgs from this boring and the surrounding near surface samples 
collected subsequently all had concentrations of zinc below the applicable ESL (See Table 1 
and Plate 4). 
 
3.3.2.2  Red-Stained Soil Area in the Vicinity of the Former Shed 
 

• Lead:  Detected at concentrations ranging from 200 mg/kg (0 to 0.5 feet bgs sample 
from location B-43) to 2,800 mg/kg (0.75 to 1.0 feet bgs sample from location B-45); 
and 

• Zinc:  Detected at concentrations ranging from 410 mg/kg (0 to 0.5 feet bgs sample 
from location B-42) to 2,100 mg/kg (0 to 0.5 feet bgs sample from location B-41). 

 
The concentration of lead and zinc at sample locations B-41, B-44, B-45, B-48, B-49, and B-50 
and the concentration of zinc at sample location B-46 and B-47 were above the applicable 
commercial/industrial ESL (See Table 1 and Plate 4).  However, as discussed in Sections 4.0 
and 5.0, material associated with most of these sample locations was removed during 
excavation activities. 
 
 
4.0  SOIL REMEDIATION ACTIVITIES 
 
Marcor Environmental (Marcor) of Dublin, California, a HAZWOPER-trained contractor from 
Dublin, California, was retained by PES to conduct the soil remediation.  Excavation of 
VOC-affected soil was described in PES’ CAP.  The excavation of the red-stained soil was 
conducted based on PES’ observations and the laboratory analytical results of the subsurface 
investigations.  Soil excavation was conducted at the Site to: 

• Remove lead/zinc-affected red-stained surface soil (up to 1 foot thick) present in the 
vicinity of the former shed, including beneath the concrete floor slab of the former 
shed; and 

• Remove shallow soil located beneath the footprint of the former shed that contained 
elevated concentrations of 1,1-DCA and 1,1,1-TCA. 

 
Prior to conducting the excavation activities discussed below, the shed was removed by 
Mr. Weber.  The concrete floor was removed by Marcor and managed with the under-lying 
red-stained soil because it was in contact with and had been affected by the underlying lead and 
zinc-affected red-stained soil. 
 
As discussed in the CAP, the target soil cleanup goals for the remedial activities discussed 
below were conservatively established at the RWQCB risk-based ESL concentrations for 
shallow soil (less than 3 meters [9.84 feet] bgs) in a commercial/industrial setting where 
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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). 
 
4.1  Preliminary Activities 
 
4.1.1  Health and Safety 
 
Prior to conducting remediation activities, a Site-specific HSP was prepared by Marcor to 
comply with 29 CFR 1910.120 and 8 CCR GISO 5192.  The HSP addressed identification of 
hazards, hazard mitigation, safe work practices, and emergency response procedures for the 
project.  Additionally, a HSP was prepared by PES for its personnel and activities to be 
conducted by PES.  Health and safety tailgate meetings were performed prior to work activities 
in order to familiarize on-Site personnel with safety precautions and emergency procedures 
discussed in the HSP. 
 
USA was contacted at least 48 hours prior to conducting remediation activities to schedule 
visits by public and private utility companies.  Additionally, Marcor contracted with a private 
underground utility locating company to identify underground utilities within the proposed 
excavation area. 
 
4.1.2  Engineering Evaluation 
 
As shown on Plate 5, structural support features related to the overhead crane area that were 
present in the vicinity of the shed included: (1) concrete spread footing foundations along the 
northwest and southeast sides of the shed; and (2) support beam columns in each corner of the 
shed.  A geotechnical engineering review was conducted to develop recommendations for safe 
excavation procedures.  Treadwell & Rollo, Inc. (T&R), a geotechnical engineering firm 
located in Oakland, California, conducted the evaluation and provided recommendations for 
excavation sequencing that would be protective of the structural integrity of the foundations 
and support beam columns.  The recommendations were presented to PES in an April 2, 2009 
telephone conversation.  T&R recommended that slot trenching be implemented perpendicular 
to the spread footing foundations to limit the length of the face of the foundations being 
exposed at any one time, and that the excavations be backfilled with controlled density fill 
(CDF).  T&R recommended that the slot trenching be conducted as follows: 

• Excavating two approximately 3-foot wide slot trenches between the spread footing 
foundations and then immediately backfilling these slot trenches with rapid set CDF to 
grade; and 

• On the following day, excavate the remaining VOC-impacted soil between previously 
backfilled slots and the backfill this slot with rapid set CDF to grade. 

 
T&R staff was present for excavation and backfilling activities. 
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4.2  Soil Excavation Activities 
 
4.2.1  Excavation of Red-Stained Soil in the Vicinity of the Former Shed 
 
Prior to excavating the lead- and zinc-affected red-stained soil in the vicinity of the former 
shed, Marcor removed the 12 by 20 foot, 3-inch thick, reinforced concrete floor of the former 
shed using a tire-mounted backhoe.  The concrete was placed into plastic-lined roll-off bins and 
temporarily stored on-Site pending off-Site disposal. 
 
Excavation the red-stained soil in the vicinity of the former shed was conducted by Marcor on 
April 9, 2009 and May 21, 2009 using a tire-mounted backhoe.  The extent of the red-stained 
soil excavation was based on visual field observations and the lead and zinc soil analytical 
results for samples collected in the vicinity of the former shed, which were presented above 
in Section 3.3.2.  The soil excavation was extended to the northeastern property boundary in 
the vicinity of samples B-45, B-49 and B-50.  The excavated soil was placed into the same 
plastic-lined roll-off bins as the concrete and temporarily stored on-Site pending off-Site 
disposal.  The extent of the lead and zinc-affected soil excavation, which varied between 
approximately 8 to 12-inches thick, is shown on Plates 3 and 4.  Based on disposal information 
provided by Marcor, which is included in Appendix E, a total of approximately 54 tons of lead 
and zinc-affected concrete and soil were removed from the subject property and disposed 
off-Site. 
 
4.2.2  Remediation of VOC-Affected Soil 
 
4.2.2.1  Excavation and Backfilling Activities 
 
Based on the results of previous investigations, soil affected with concentrations of 1,1-DCA 
and 1,1,1-TCA in excess of the respective target cleanup goals was excavated from an area 
having plan dimensions of approximately 228 square feet (Plates 3, 4, and 5).  Soil was 
evaluated for the presence of VOCs at the time of excavation using a photoionization detector 
(PID).  The excavation extended laterally to the edges of the former shed and vertically to an 
approximate depth of 5.5 feet bgs (Plates 3, 4, and 5).  Groundwater was not encountered 
during excavation activities. 
 
In accordance with T&R’s recommendations, soil excavation conducted beneath the footprint 
of the former shed consisted of three slot trenches, which were oriented perpendicular to the 
spread footing foundations.  The concrete removal, verification sampling (i.e., analytical 
results for verification samples are discussed in Section 4.2.3, below), and soil excavation and 
backfilling activities took place as follows: 

• April 8, 2009:  (a) Removed concrete pad; (b) excavated potholes for the collection of 
verification soil samples from the excavation sidewalls and bottom (eight samples total); 
and (c) placed pothole spoils back in excavations; 
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• April 9, 2009:  Excavated two approximately 3-foot wide slot trenches between the 
spread footing foundations.  The slot trenches extended to a depth of approximately 
5.5 feet (based on the verification laboratory analytical results discussed in 
Section 4.2.3).  These slot trenches were then backfilled with rapid set CDF to 
allow for excavation between the slots the following day; and 

• April 10, 2009:  Excavated the remaining VOC-impacted soil between previously 
backfilled slots.  Backfilled slot trench with CDF to grade. 

 
The excavated VOC-affected soil was temporarily stockpiled on-Site pending off-Site disposal.  
The soil was stockpiled on 30-mils plastic sheeting and covered using 10-mils plastic sheeting.  
Marcor secured the plastic sheeting as appropriate. 
 
4.2.2.2  Verification Sampling 
 
4.2.2.2.1  Verification Sampling Locations and Methodology 
 
To confirm that the target soil cleanup goals were achieved, verification soil samples were 
collected from the excavation for laboratory analysis at the following locations, as shown on 
Plate 5: 

• Sidewalls: At a depth of 3 to 3.5 feet bgs from each sidewall of excavation; and 

• Bottom:  From depths of 5 to 5.5 and 6 to 6.5 feet bgs at two locations on the bottom 
of the excavation. 

 
Sample handling, labeling, documentation and chain of custody procedures were performed as 
described in the CAP.  Soil samples from the sidewalls and bottom of the excavation were 
obtained using the backhoe bucket and Encore® soil sampling devices that sampled fresh, 
undisturbed soil.  The Encore® soil samples were collected in accordance with USEPA 
Method 5035.  Following sample collection, the sample containers were labeled for 
identification and immediately placed in a chilled, thermally insulated cooler containing 
“blue-ice” packs or bagged ice. 
 
The verification soil samples were sent under chain-of-custody documentation to Torrent 
Laboratory, Inc. (Torrent) in Milpitas, California, which is a California state-certified 
laboratory for chemical analysis performed.  The soil samples were analyzed for VOCs on the 
USEPA Test Method 8010 list using USEPA Test Method 8260B. 
 
4.2.2.2.2  Verification Sample Laboratory Analytical Results 
 
Excavation bottom and sidewall verification soil sample analytical results are summarized in 
Table 2 and graphically displayed on Plate 5.  Copies of the laboratory analytical reports and 
chain-of-custody documentation are presented in Appendix D.  The only VOCs detected in the 
verification samples were 1,1,1-TCA, 1,1-DCA, and 1,1-dichloroethene (1,1-DCE).  The 
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maximum detected concentrations of 1,1,1-TCA (6,700 micrograms per kilogram [µg/kg]), 
1,1-DCA (105 µg/kg), and 1,1-DCE (20.3 µg/kg) in bottom and sidewall samples were below 
their target soil cleanup goals of 7,800, 1,900, and 4,300 µg/kg, respectively. 
 
4.3  Waste Management, Characterization, and Disposal 
 
Sample handling, labeling, documentation and chain of custody procedures for waste 
characterization samples were performed as described in the CAP. 
 
4.3.1  Lead/Zinc-Affected Soil 
 
The concrete debris and soil generated during excavation activities associated with the 
lead/zinc-affected soil was placed directly into plastic-lined, covered soil bins pending 
characterization for off-Site disposal.  During the subsurface investigation conducted in 
March 2009, a composite soil sample for waste characterization was collected.  This sample 
was composited in the field and comprised: (1) red-stained soil from beneath the former shed; 
and (2) soil from borings in the vicinity of the former shed that contained lesser amounts of 
red-stained soil.  This sample was analyzed for: 

• Title 22 Metals using USEPA Test Methods 6010B and 7471 for mercury; 

• Soluble Threshold Limit Concentration (STLC) for select metals (barium, chromium, 
copper, lead, and zinc) extracted by inductively coupled plasma using USEPA Test 
Method 3010A and analyzed by USEPA Test Method 6010B; and 

• Toxicity Characteristic Leaching Procedure (TCLP) for select metals (barium, 
chromium, and lead) extracted by inductively coupled plasma using USEPA Test 
Method 3010A and analyzed by USEPA Test Method 6010B. 

 
A copy of the laboratory analytical report and chain-of-custody documentation for this soil 
waste characterization composite sample (sample ID = COMP RED) is presented in 
Appendix D.  Based on the analytical results for this sample, the concrete debris and soil were 
disposed off-Site as non-RCRA hazardous waste at the Kettleman Hills Hazardous Waste 
Facility in Kettleman City, California.  As indicated on the disposal related information 
included in Appendix E, approximately 54 tons of concrete and lead/zinc-affected soil was 
disposed at this facility. 
 
4.3.2  VOC-Affected Soil 
 
The soil generated during excavation activities associated with the VOC-affected soil was 
temporarily stockpiled on-Site pending characterization for off-Site disposal.  A four-point 
composite soil sample was collected from the stockpile for waste characterization purposes.  
This sample was analyzed for: 

• VOCs using USEPA Test Method 8260B; and 
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• Title 22 Metals using USEPA Test Methods 6010B and 7471 for mercury. 
 
A copy of the laboratory analytical report and chain-of-custody documentation for this soil 
waste characterization composite sample (i.e., sample ID = STOCK-1,2,3,4 COMPOSITE) is 
presented in Appendix D.  Based on the analytical results for this sample, the soil was disposed 
off-Site as non-hazardous waste at the Forward Landfill in Manteca, California.  As indicated 
on the disposal related information included in Appendix E, approximately 79.5 tons of 
VOC-affected soil was disposed of at this landfill. 
 
 
5.0  DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 
 
5.1  Discussion 
 
5.1.1  Red-Stained Soil Areas 
 
5.1.1.1  Previously Excavated Red-Stained Soil Area 
 
Based on results of PES’ March 27, 2009 subsurface investigation, it appears that excavation 
activities conducted in 2003 adequately removed the lead-impacted soil in the previously 
excavated red-stained soil area.  As shown on Plate 4, the concentration of zinc in the 
0.5 to 1.0 feet bgs sample from boring B-31 was above its applicable commercial/industrial 
ESL (See Table 1 and Plate 4).  However, the deeper sample collected at 1.5 to 2.0 feet bgs 
from this boring and the surrounding near surface samples locations B-37 (4/3/2009), B-38 
(4/3/2009), B-39, and B-40 all had concentrations of zinc below the applicable ESL 
(see Table 1 and Plate 4).  These results indicated that a very small quantity (approximately 
1 cubic yard) of soil contains concentrations of zinc in excess of the ESL.  Based on the small 
quantity of zinc-impacted soil in the vicinity of boring B-31, PES recommended leaving the 
soil in-place and covering it with concrete, which would minimize the potential for human 
contact and infiltration of surface water.  In electronic correspondence dated April 9, 2009, 
Mr. Wickham with the ACDEH concurred that leaving the soil in-place and capping the soil 
with concrete was acceptable. 
 
5.1.1.2  Red-Stained Soil Area in the Vicinity of the Former Shed 
 
Shallow soil sample results and field observations in the vicinity of the former shed revealed 
the presence of lead/zinc-affected red-stained soil.  As indicated on Table 1 and Plate 4,  
shallow soil samples collected from locations B-41, B-44, B-45, B-46,  B-47, B-48, B-49, and 
B-50 contained concentrations of zinc and/or lead above the applicable commercial/industrial 
ESL.  Sample results in this area indicated that the maximum vertical extent of lead/zinc 
impacted soil extended to the top of the native soil found in this area.  Therefore, the 
excavation was extended to the top of the native soil, which was encountered at a depth of 
approximately 8 to 12-inches bgs.  The lateral limits of the excavation area shown on Plates 3 
and 4 were based on sample results and visual observations confirming the presence or absence 
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of red-stained soil.  In general, the thickness of red-stained soil decreased away from the 
former shed.  No visibly red-stained soil was present in the location of samples B-49 and B-50. 
 
As indicated on Table 1 and Plate 4, with minor exception, soil with concentrations of 
lead and/or zinc are in excess of the target cleanup goals was removed during excavation 
activities conducted on April 9, 2009 and May 21, 2009.  The exceptions being the 
zinc-affected soil covered with concrete at boring B-31 and the lead- and zinc-affected soil 
encountered at borings B-49 and B-50.  Based on the small quantity of lead/zinc-affected soil 
(less than one cubic yard) likely present in the vicinity of sample locations B-49 and B-50, the 
affected soil was left in-place and it is PES’ understanding that this area will be capped with 
concrete.  As discussed above, the concrete cover minimizes the potential for human contact 
and infiltration of surface water.  Although the concentrations of lead and zinc in samples B-49 
and B-50 exceed the respective ESLs, the concentrations are lower than the shallow soil gross 
contamination ceiling levels developed by the RWQCB for industrial/commercial properties 
(Table H-2) of 2,500 mg/kg for lead and zinc.  The ceiling levels for gross contamination are 
intended to be protective against odor and other nuisance concerns, and limit overall 
degradation of soil quality (RWQCB, 2008).  Use of the ceiling levels in shallow soil overlying 
groundwater that is not a drinking water source is appropriate. 
 
5.1.2  Remediation of VOC-Affected Soil 
 
Soil affected with concentrations of 1,1-DCA and 1,1,1-TCA in excess of the target cleanup 
goal was excavated from beneath the former shed in April 2009 in accordance with the 
approved CAP.  The excavation extended laterally to the edges of the former shed and 
vertically to an approximate depth of 5.5 feet bgs (Plates 3, 4, and 5).  Groundwater was 
not encountered during excavation activities. 
 
Prior to excavating the VOC-affected soil, verification sidewall and bottom samples were 
collected to confirm the anticipated lateral and vertical extent of VOC-affected soil.  As 
indicated on Table 2 and Plate 5, the only VOCs detected in the verification samples were 
1,1,1-TCA, 1,1-DCA, and 1,1-DCE.  The maximum detected concentrations of 1,1,1-TCA 
(6,700 µg/kg), 1,1-DCA (105 µg/kg), and 1,1-DCE (20.3 µg/kg) in bottom and sidewall 
samples were below their target soil cleanup goals of 7,800, 1,900, and 4,300 µg/kg, 
respectively.  The laboratory analytical results indicated the VOC-affected soil with 
concentrations above the respective, applicable ESLs was successfully removed from the Site. 
 
In accordance with T&R’s recommendations, soil excavation conducted beneath the footprint 
of the former shed consisted of three slot trenches, which were oriented perpendicular to the 
spread footing foundations.  The slot trenches were systematically backfilled with CDF. 
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5.2  Conclusions 
 
Based on the previous investigation and remediation activities conducted at the Site, PES 
concludes the following: 

• The Site has been adequately investigated; 

• The source (lead/zinc-affected soil) of lead/zinc in excess of the target cleanup goals 
has been adequately removed from the Site.  A small quantity of lead/zinc-affected 
present in the vicinity of boring B-31 and sample locations B-49 and B-50 was left 
in-place.  The area in the vicinity of boring B-31 was subsequently covered with 
concrete.  PES understands that the area in the vicinity of sample locations B-49 and 
B-50 will also be covered with concrete.  The concrete cover minimizes the potential 
for human contact and infiltration of surface water.  The concentrations of lead and zinc 
in the soil at these locations does not pose a significant threat to human health or the 
environment; and 

• The source (VOC-affected soil) of 1,1-DCA and 1,1,1-TCA in excess of the target 
cleanup goals has been removed from the Site. 

 
5.3  Recommendations 
 
Based on the results of subsurface investigations conducted on the subject property, the 
successful remediation of the VOC and lead/zinc-affected soil, and in consideration of the 
above discussions and conclusions, PES considers the Site to be eligible for “No Further 
Action” status.  The relatively low levels of VOCs and lead/zinc remaining in soil do not 
present a significant threat to human health or the environment, and do not warrant the 
commitment of client, regulatory, and natural resources that would be necessary to continue 
activities to address this matter.  Accordingly, PES on behalf of John Weber, owner of the 
subject property, respectfully presents a request to the ACDEH, to grant case closure for the 
subject property. 
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Table 1
Lead and Zinc Soil Sample Analytical Results

4600-4700 Coliseum Way
Richmond, California

Location 
Identification

Sample 
Identification

Sample 
Depth

(Feet bgs)
Sample Date Lead

(mg/kg)
Zinc

(mg/kg) Comments

B-16 B-16-0.5 0.5-1.0 3/27/2009 60 81
B-17 B-17-0.5 0.5-1.0 3/27/2009 46 91
B-19 B-19-0.5 0.5-1.0 3/27/2009 130 91
B-21 B-21-0.5 0.5-1.0 3/27/2009 40 100
B-22 B-22-1.0 1.0-1.5 3/27/2009 76 70
B-24 B-24-0.5 0.5-1.0 3/27/2009 68 100
B-25 B-25-1.0 1.0-1.5 3/27/2009 44 55B-25 B-25-1.0 1.0-1.5 3/27/2009 44 55
B-26 B-26-1.0 1.0-1.5 3/27/2009 14 25
B-27 B-27-1.0 1.0-1.5 3/27/2009 68 84
B-28 B-28-1.0 1.0-1.5 3/27/2009 84 60
B-30 B-30-0.5 0.5-1.0 3/27/2009 100 99

B-31-0.5 0.5-1.0 3/27/2009 43 1,300 Material associated with this sample was capped with concrete
B-31-1.5 1.5-2.0 3/27/2009 NA 190

B-32 B-32-1.0 1.0-1.5 3/27/2009 37 72
B-33 B-33-0.5 0.5-1.0 3/27/2009 79 70
B-35 B-35-0.5 0.5-1.0 3/27/2009 5.3 62
B-37 B-37-1.0 1.0-1.5 3/27/2009 17 61

B-37 (4/3/2009)* B-37-1.0 1.0-1.5 4/3/2009 NA 100
B-38 (4/3/2009)* B-38-1.0 1.0-1.5 4/3/2009 NA 180

B-39 B-39-1.0 1.0-1.5 4/3/2009 NA 77
B-40 B-40-1.0 1.0-1.5 4/3/2009 NA 96
B-41 B-41-0 0-0 5 4/10/2009 1,900 2,100 Material associated with this sample was removed during excavation activities

B-31

B-41 B-41-0 0-0.5 4/10/2009 1,900 2,100 Material associated with this sample was removed during excavation activities
B-42 B-42-0 0-0.5 4/10/2009 410 410
B-43 B-43-0 0-0.5 4/10/2009 200 600
B-44 B-44-1.0 0.75-1.0 5/14/2009 800 1,100 Material associated with this sample was removed during excavation activities
B-45 B-45-1.0 0.75-1.0 5/14/2009 2,800 1,700 Material associated with this sample was removed during excavation activities
B-46 B-46-1.0 0.75-1.0 5/14/2009 730 1,100 Material associated with this sample was removed during excavation activities
B-47 B-47-1.0 0.75-1.0 5/19/2009 410 710 Material associated with this sample was removed during excavation activities
B-48 B-48-1.0 0.75-1.0 5/19/2009 1,300 1,100 Material associated with this sample was removed during excavation activities
B-49 B-49-1 0.75-1.0 5/20/2009 1,600 1,400 Material associated with this sample was capped with concrete
B-50 B-50-1 0.75-1.0 5/20/2009 900 870 Material associated with this sample was capped with concrete

750 600

Notes:
bgs = Below ground surface
mg/kg = Milligrams per kilogram

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

mg/kg = Milligrams per kilogram
NA = Not analyzed
* = Location ID mistakenly duplicated; added date to ID to differentiate between locations
(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.

 - Results exceeding commercial/industrial ESLs are shaded
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Table 2
VOC Excavation Sidewall and Bottom Soil Sample Analytical Results

4600-4700 Coliseum Way
Oakland, California

Excavation
Area

Laboratory
Sample ID

Sample Depth
(feet bgs)

Date
Collected

1,1,1-TCA
(µg/kg)

1,1-DCA
(µg/kg)

1,1-DCE
(µg/kg)

Other VOCs
(µg/kg)

BS-N-5.0 5.0 4/8/2009 32.4 24.4 ND(9.80) ALL ND
BS-N-6.0 6.0 4/8/2009 143 105 20.3 ALL ND
BS-S-5.0 5.0 4/8/2009 20.8 12.2 ND(8.80) ALL ND
BS-S-6.0 6.0 4/8/2009 24.5 19.2 ND(8.30) ALL ND

North Sidewall SW-N-3.0 3.0 4/8/2009 6,700 J ND(1,500) ND(4,500) ALL ND
South Sidewall SW-S-3.0 3.0 4/8/2009 5,450 ND(701) ND(2,100) ALL ND
East Sidewall SW-E-3.0 3.0 4/8/2009 23.2 ND(8.30) ND(8.30) ALL ND
West Sidewall SW-W-3.0 3.0 4/8/2009 117 78.5 ND(9.70) ALL ND

Commercial/Industrial Soil ESL (1) 7,800 1,900 4,300 N/A

Notes:

Bottom

VOC = Volatile organic compound
1,1,1-TCA = 1,1,1-Trichloroethane
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene
bgs = Below ground surface
µg/kg = Micrograms per kilogram
ND(9.80) = Compound not detected at or above the indicated laboratory reporting limit
J = Result was between the method detection limit and the reporting limit, should be considered an estimated value
N/A = Not applicable
(1) =  San Francisco Bay Regional  Water Quality Control Board (RWQCB) Environmental Screening Levels (ESL) for 

commercial/industrial land use where potentially impacted groundwater is not a current or potential drinking water 
resource.

= Exceeds the commerical/industrial soil ESL
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RESULTS FOR SOIL BORING B-16 THROUGH B-38 
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RESULTS FOR NEAR SURFACE SAMPLE LOCATIONS 
B-37 (4/3/2009) THROUGH B-50 
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RESULTS FOR VERIFICATION SOIL SAMPLES 
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RESULTS FOR WASTE CHARACTERIZATION SAMPLES 
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