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LIST OF ACRONYMS AND ABBREVIATIONS 

ACEH Alameda County Environmental Health 
bgs below ground surface 
BTEX benzene, toluene, ethylbenzene, and xylenes 
DCA 1,2-Dichloroethane, also know as EDC 
DIPE Di-isopropyl ether 
EDB 1,2-Dibromoethane 
EDC 1,2-Dichloroethane 
ETBE ethyl tert-butyl ether 
ESLs Environmental Screening Levels  
mg/kg milligrams per kilogram = ppm 

MCL Maximum Contaminant Levels 

MTBE Methyl tert butyl ether 

OVM organic vapor meter 
ppm parts per million 
QA/QC Quality Assurance/Quality Control 
RWQCB Regional Water Quality Control Board 
RPD Relative Percentage Difference 
TBA tert-butanol 
TAME tert amyl methyl ether 
TPH total petroleum hydrocarbons 
TPHd total petroleum hydrocarbons as diesel fuel 
TPHg total petroleum hydrocarbons as gasoline 
TPHmo total petroleum hydrocarbons as motor oil 
μg/kg micrograms per kilogram 
μg/l micrograms per liter 
ULR Urban Land Redevelopment 
USA Underground Services Alert 
UST underground storage tank 
USCS Unified Soil Classification System 
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1.0 INTRODUCTION 

With this report, Fugro West, Inc., (Fugro) presents the results of the Additional Site 
Study at 2801 MacArthur Boulevard in Oakland, California (Site). The Site location is shown on 
the vicinity map (Plate 1). Results of this investigation are to be used to supplement data gaps 
and assess the vertical and horizontal extent of impacts onsite.  This investigation was 
completed in accordance with Fugro’s Work Plan dated October 11, 2005, as approved by 
Alameda County Environmental Health (ACEH) in their letter dated March 31, 2006.  Fugro was 
retained by The APA Fund to conduct this investigation.  The APA Fund was the former Site 
owner. 

2.0 LIMITATIONS 

Fugro has prepared this report in a professional manner, using that degree of skill and 
care exercised for similar projects under similar conditions by reputable and competent 
environmental consultants.  Fugro shall not be responsible for conditions or consequences 
arising from relevant facts that were concealed, withheld, or not fully disclosed at the time the 
report was prepared.  Fugro also notes that the facts and conditions referenced in this report 
may change over time, and the conclusions and recommendations set forth herein are 
applicable only to the facts and conditions as described at the time of this report.  Fugro 
believes that conclusions stated herein to be factual, but no guarantee is made or implied.  This 
report has been prepared for the benefit of our client, The APA Fund and ACEH. 

3.0 SITE DESCRIPTION  

The Site occupies the western third of the parcel bounded by MacArthur Boulevard to 
the north, Coolidge Avenue to the west, Georgia Street to the south, and residential properties 
to the east.  Remnants of a former gasoline service station, including the station building and 
canopy, occupy this portion of the parcel.  Currently, the station building is being used by an 
auto repair business.  The eastern portion of the parcel is occupied by a strip mall shopping 
center.  Asphalt concrete paved parking areas occupy the open portions of the parcel.  The Site 
is commercially zoned, and surrounding properties are primarily commercial; however, 
residential structures exist northwest along Coolidge Avenue, south and southwest of the Site 
across Georgia Street. 

The Site is located within an upland area near the western flank of the Oakland Hills.  
The topography of the area is characterized by rolling terrace deposits.  The Site is underlain by 
interbedded alluvial soils comprising stiff to very hard sandy clays, clayey and sandy silts, dense 
clayey sands and gravels. 

Historical groundwater depths have ranged from approximately 21 to 41 feet below 
ground surface (bgs).  The groundwater flow direction based on historical data has consistently 
been to the south and southeast.  Based on the most recent groundwater-monitoring event 
(June 2006), the depth to groundwater ranged from approximately 23 to 31 feet bgs, and the 
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groundwater flow direction was towards the south and southeast.  The current data is consistent 
with the historical range in depth to groundwater and flow directions. 

4.0 OVERVIEW OF UST REMOVAL, REMEDIATION, AND INVESTIGATIONS 

In May 1989, three underground storage tanks (USTs) and associated fuel dispensing 
equipment were removed from the Site (Plate 2).  Approximately 435 cubic yards of fuel-
impacted soils were also subsequently excavated, and removed from the Site and clean fill was 
replaced into the resulting excavation.  Groundwater monitoring performed at the Site between 
1990 and 1996 showed that a dissolved gasoline plume had migrated about 150 feet down 
gradient from the source area.  Subsurface Consultants, Inc., (SCI) (a wholly-owned subsidiary 
of Fugro West, Inc.) performed a Tier 2 Risk Assessment (October 28, 1997), which indicated 
that the impacted material onsite appeared to pose no significant risk to human health or the 
environment considering the commercial use of the property.  

Following discussions with ACEH regarding their concerns with respect to a lack of data 
in the area of the former pump islands; SCI prepared a Work Plan (April 7, 1998) to perform an 
additional subsurface investigation to evaluate soil and soil gas concentrations in the area of the 
former Boring B-9 and the pump islands.  Results of the field investigation presented in the SCI 
report dated February 1, 1999, suggested that soil impacts in the area of the former waste oil 
tank had decreased as a result of source removal and ongoing natural degradation; however, 
residual soils containing elevated concentrations of gasoline and BTEX still remained in place 
below the former pump island area.  

SCI prepared a Corrective Action Plan (CAP) dated August 13, 1999, which was 
approved by the ACEH in their letter dated August 20, 1999.  Remedial actions, including 
excavation of impacted soils north of the former station building and in the vicinity of the former 
pump islands, were implemented in November 2000 by WRS Consultants, and observed by 
Chaney, Walton and McCall LLC.  Review of reports documenting remediation suggests the 
following: 

• Approximately 800 cubic yards of impacted soil to a depth of 15 to 18 feet bgs was 
excavated and removed from the area north of the former station building as shown 
on Plate 2. 

• The resulting excavation was backfilled with clean, imported soil. 
• Piezometer P-3 was decommissioned during remediation activities (Fugro contacted 

the Alameda County Department of Public Works and retrieved a copy of the well 
decommissioning permit.  A copy of the permit is included in Appendix A).  

It was subsequently observed that the backfilled area failed to meet the required 
specifications resulting in subsidence of the former excavation area.  In 2001, Geomatrix was 
retained to observe the re-excavation and re-compaction of imported materials in the excavation 
area north of the existing building.  Geomatrix (January 2, 2002) confirmed that the previous 
excavation measured approximately 30 feet by 50 feet in plan dimension and extended to a 
depth of between 15 to 18 feet bgs. Additional historical data is presented in Appendix E. 
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In June 2005, Fugro was retained by The APA Fund to participate in discussions with 
the ACEH and representatives of The APA Fund regarding Site conditions, regulatory concerns, 
and future redevelopment plans.  In their letter dated July 2005, ACEH requested a Work Plan 
for supplemental soil and groundwater characterization, including implementation of 
groundwater monitoring for wells onsite. 

Fugro prepared a Work Plan to address ACEH requirements for additional site study.  In 
our Work Plan dated October 11, 2005, Fugro proposed the following: 

• Locate and rehabilitate existing monitoring wells onsite; 
• Decommission monitoring well M-3 located approximately 160 feet east of the former 

tank area;  
• Advance five to eight borings (depending on our ability to locate wells M-1 and M-2), 

to facilitate collection of soil and grab groundwater samples; 
• Conduct concurrent groundwater monitoring; and 
• Preparing this report. 

In their March 31, 2006, letter, ACEH approved Fugro’s Work Plan on condition that 
additional soil samples be collected and analyzed at changes in lithology. Copies of pertinent 
ACEH letters are included in Appendix F. The intent of this condition has substantially been met 
by the study described in Sections 5.0, 6.0, 7.0, and 8.0.  

5.0 FIELD ACTIVITIES 

Fugro retained the services of OHJ Subsurface Locators (OHJ), a private utility locator, 
to screen the suspected locations of monitoring wells M-1, M-2, and P-1.  OHJ located metallic 
anomalies in the locations of M-1 and P-1 but was unable to locate any subsurface anomaly in 
the area of well M-2.  Once located, Fugro retained Controlled Environmental Services (CES), a 
State of California licensed contractor, to confirm that wells were still present and to rehabilitate 
wells M-1 and P-1, which had been paved over.  CES also restored and rehabilitated the well 
boxes at wells P-2 and M-4.  Monitoring wells were rehabilitated by digging out, replacing, and 
raising the well boxes.  The respective well casings were not disturbed. 

Prior to commencement of subsurface drilling activities, Fugro obtained drilling permits 
from the Alameda County Water Resources Department (County).  Copies of these permits are 
presented in Appendix A.  Fugro alerted the Underground Service Alert (USA) at least 48 hours 
prior to intrusive field activities and retained OHJ to clear all proposed sampling locations. 

Clearheart Drilling Inc., (Clearheart), a State of California licensed drilling contractor, 
conducted drilling activities.  Field activities were conducted between June 19 and 23, 2006, 
under the supervision of Fugro field personnel.  Field activities were conducted using standard 
industry practices regarding worker health and safety.  Clearheart advanced six soil borings 
(B-13 to B-18) to depths ranging from 45 to 60 feet bgs using hollow-stem-auger drilling 
methods.  Soil samples were collected using clean stainless steel tubes, sealed with Teflon® 
tape and plastic end caps, and stored in an ice-chilled chest pending delivery to the analytical 
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testing laboratory.  In general, discrete soil samples were collected and retained from observed 
changes in lithology and areas of potential contamination.  Sampling equipment was steam 
cleaned between holes to prevent cross contamination.  Fugro’s field geologist screened soil 
samples in the field using an organic vapor meter (OVM), and logged and classified the samples 
in accordance with the Unified Soil Classification System (USCS).  The USCS key and boring 
logs for each of the six borings are presented in Appendix B.  Boring locations are illustrated on 
Plate 2.   

Following completion of drilling activities, slotted PVC casings were installed in each 
boring to facilitate groundwater collection.  Fugro collected seven grab groundwater samples.  
One grab sample was collected from each of the following borings: B-13, B-14, B-16, B-17, and 
B-18. Two grab samples were collected from Boring B-15.  Water was immediately observed 
during drilling activities in Borings B-13, B-14, and B-18, and sufficient groundwater infiltration 
allowed these borings to be sampled upon completion of drilling activities the same day.  Initially 
Fugro observed that groundwater was recharging slowly in Boring B-15, the water level 
encountered during drilling activities was at 45 feet bgs.  To check whether the concentrations 
would be significantly altered once the boring fully recharged, the casing was left in the ground 
overnight.  The stabilized water level in Boring B-15 the next day was 24 feet bgs and a second 
sample was collected.  No groundwater was encountered during drilling activities at Borings B-
16 and B-17.  The casings were left in place; the borehole was secured and left open overnight 
to facilitate groundwater recharge.  Groundwater samples were collected from these boring the 
following day, when observed water levels were approximately 25 to 30 feet bgs.  Grab 
groundwater samples were collected using clean disposable bailers, decanted into clean 
laboratory provided containers, and stored in an ice-chilled chest pending delivery to the 
analytical testing laboratory.  After collection of grab groundwater samples, the casings were 
removed and each boring was backfilled with neat cement grout and the surface restored to 
previous conditions.  

Fugro also conducted concurrent groundwater monitoring for four wells onsite (M-1, M-4, 
P-1, and P-2), as well as two offsite down-gradient wells (M-5 and M-6).  Depth to groundwater 
during this event ranged from 23 to 31 feet bgs.  Groundwater elevation data is presented in 
Table 4.  

Prior to sampling activities, depth to groundwater was measured, and each well was 
purged of at least 3 well casing volumes while monitoring dissolved oxygen, pH, and 
conductivity.  Each well was allowed to recharge to at least 80 percent of the measured 
pre-purge groundwater elevation prior to sample collection.  Well sampling forms are presented 
in Appendix D.  Groundwater samples were collected using clean disposable bailers and 
decanted into laboratory prepared containers.  Samples were stored in an ice-chilled chest 
pending delivery to the chemical testing laboratory.   

Fugro retained Clearheart to decommission former monitoring well M-3 in accordance 
with our Work Plan and County requirements.  Prior to field activities, Fugro obtained a well 
decommissioning permit from the County.  A copy of the permit is included in Appendix A.  Prior 
to decommissioning; the well was sounded to ensure that no obstructions were present.  Total 
depth of this well prior to decommissioning was approximately 40 feet bgs.  The original 
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installation depth was approximately 45 feet bgs.  The well was decommissioned using a tremie 
hose and neat cement grout.  After grouting up the well casing and well box, Clearheart over-
drilled the metal well box and filled the resulting hole with quick setting concrete.  A copy of the 
DWR –188 well decommissioning form is included in Appendix D. 

Investigation derived soil cuttings, purge and decontamination water was placed in 
labeled Department of Transportation approved 55-gallon drums, which were stored south of 
the former station building, pending chemical classification and offsite disposal. 

6.0 SUBSURFACE CONDITIONS 

This section describes the soil, groundwater, and field observations made during the site 
investigation.  

Investigation activities generally encountered a pavement section comprising of surface 
asphalt over baserock with a combined thickness ranging from 6 to 8 inches across the site.  
Except for Boring B-18 located in the former remediation area, the pavement section was 
underlain by firm to stiff alluvial soils grading between sandy and gravely clays to depths of 
about 25 to 30 feet bgs.  At Borings B-13 and B-14, located southwest of the former remediation 
excavation area, sandy to gravely clays were underlain by silty sand and gravel (B-13), and silty 
sand (B-14) to about 35 and 34 feet bgs, respectively.  These deep layers were in-turn underlain 
at both boring locations by hard clay to the maximum depth explored.  At Borings B-15, B-16, 
and B-17, the pavement section was underlain by hard sandy clays and dense clayey sands to 
the maximum depth explored.  At Boring B-18, located within the former remediation excavation 
area, the pavement section was underlain by packed excavation backfill material to a depth of 
about 15 feet bgs. This material was underlain by very stiff to hard sandy clays and dense 
clayey sands to the maximum depth explored.  

Fugro’s field geologist observed discolored (green) clayey sand, and sandy clay, 
possessing mild to strong hydrocarbon odors and OVM readings of up to 252, 359, and 
350 parts per million (ppm) in Borings B-15, B-16, and B-18, respectively.  Discolored soils with 
staining, hydrocarbon odors, and elevated OVM readings were encountered between 30 and 
40 feet bgs in Borings B-15 and B-16, and were encountered between 15 and 45 feet bgs in 
Boring B-18.  No odors or OVM readings were detected in any of the other soil samples 
screened during this investigation.  

Groundwater was encountered at 15 feet bgs in Boring B-18, and between 36 and 
60 feet bgs in the remaining boring locations.  With the exception of Boring B-18, we generally 
observed slow groundwater recharge during drilling activities.  Borings B-16 and B-17 had to be 
allowed to recharge overnight prior to sample collection.  

Groundwater depths, during the June 2006 groundwater monitoring activities, ranged 
from 23 to 41 feet bgs.  During this monitoring, event wells M-1, M-5, and M-6 had to recharge 
overnight prior to sample collection.  Fugro’s field geologist observed strong hydrocarbon odors 
from well P-2.  Slow recharge of groundwater as observed during drilling activities, and slow 
recharge of groundwater monitoring wells is consistent with characteristics of a tight soil 
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formation with low transmissivity.  The slow recharge conditions at this site have historically 
been observed and documented by Fugro and other consultants over the past 15 years. 

7.0 CHEMICAL TESTING PROGRAM 

Select soil and groundwater samples were delivered under chain-of-custody 
documentation to Advanced Technology Laboratories, a State of California certified chemical 
testing laboratory.   

7.1 SOIL SAMPLES 

A total of 50 soil samples were submitted for chemical analyses.  Samples were 
analyzed for all of the following: 

• Total petroleum hydrocarbons as gasoline (TPHg) using EPA Method 8015m; 
• Total petroleum hydrocarbons as diesel (TPHd) and total petroleum hydrocarbons 

TPH) as motor oil (TPHmo) using EPA Method 8015m with silica-gel cleanup; 
• Benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8260;  
• Five fuel oxygenates using EPA Method 8260 including: 

○ Methyl tert butyl ether (MTBE); 
○ Di-isopropyl ether (DIPE); 
○ Ethyl tert-butyl ether (ETBE); 
○ Tert-amyl methyl ether (TAME); and 
○ Tert-butanol (TBA). 

• Lead scavengers using EPA Method 8260 including: 

○ 1-2, Dibromoethane (EDB); and  
○ 1-2, Dichloroethane (DCA). 

In addition five of the fifty samples were re-analyzed for TPHg as duplicates for purposes 
of our QA/QC program. One specific duplicate sample was selected for each day of field 
sampling. 

Five soil samples were also tested for the following soil properties to further evaluate the 
ability of the groundwater fluctuation zone to transmit flow: 

• Grain size distribution; 
• Bulk density; 
• Moisture content; and 
• Porosity. 
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7.2 GRAB GROUNDWATER SAMPLES 

A total of 11 grab groundwater samples including four duplicate samples (one for each 
day of field sampling) were submitted for chemical analysis.  Samples were analyzed for the 
following: 

• Total petroleum hydrocarbons as gasoline (TPHg) using EPA Method 8015m; 
• Total petroleum hydrocarbons as diesel (TPHd) and total petroleum hydrocarbons 

(TPH) as motor oil (TPHmo) using EPA Method 8015m with silica-gel cleanup; 
• Benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8260; 
• Five fuel oxygenates using EPA Method 8260 including: 

○ Methyl tert butyl ether (MTBE); 
○ Di-isopropyl ether (DIPE); 
○ Ethyl tert-butyl ether (ETBE); 
○ Tert-amyl methyl ether (TAME); and 
○ Tert-butanol (TBA). 

• Lead scavengers using EPA Method 8260 including: 

○ 1-2, Dibromoethane (EDB); and  
○ 1-2, Dichloroethane (DCA). 

7.3 GROUNDWATER SAMPLES 

A total of six groundwater samples were collected from four monitoring wells onsite, and 
two wells offsite, and submitted for chemical analysis.  Samples were analyzed for the following: 

• Total petroleum hydrocarbons as gasoline (TPHg) using EPA Method 8015m; 
• Total petroleum hydrocarbons as diesel (TPHd) and total petroleum hydrocarbons 

(TPH) as motor oil (TPHmo) using EPA Method 8015m with silica-gel cleanup; 
• Five fuel oxygenates using EPA Method 8260 including: 

○ Methyl tert butyl ether (MTBE); 
○ Di-isopropyl ether (DIPE); 
○ Ethyl tert-butyl ether (ETBE); 
○ Tert-amyl methyl ether (TAME); and 
○ Tert-butanol (TBA). 

• Lead scavengers using EPA Method 8260 including: 

○ 1-2, Dibromoethane (EDB); and  
○ 1-2, Dichloroethane (DCA). 

8.0 RESULTS OF ANALYSES 

This section presents the results of chemical analyses on soil and groundwater samples.  
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8.1 DATA QUALITY 

Fugro reviewed the laboratory quality assurance and quality control (QA/QC) report, and 
confirmed that all samples were received intact and at the proper temperature.  The laboratory 
QA/QC report also indicated that no analytical or quality control issues were encountered during 
analysis and reporting of these results.  To assess the completeness of the data, Fugro cross- 
checked all chain-of-custody documents and the laboratory reports, and verified that all 
requested tests were completed.  

Fugro also instructed the chemical testing laboratory to analyze five duplicate soil 
samples and four duplicate groundwater samples.  Duplicate samples were collected at a rate of 
one sample per day of field sampling.  The resulting Relative Percentage Difference (RPD) 
values for these soil samples ranged from 0 percent to 21 percent while resulting RPD values 
for the groundwater range from 0 percent to 16 percent.  These results indicate that the testing 
laboratory results are considered to be accurate and valid. Results of RPD calculations are 
presented in Table 5. 

8.2 RESULTS OF CHEMICAL ANALYSIS - SOIL 

Laboratory analytical reports are presented in Appendix C.  Results of chemical 
analyses on soil samples are presented in Table 1 and summarized below.  The table includes 
various regulatory threshold concentrations for comparison purposes. 

Analysis detected TPHd concentrations ranging from 1.2 to 43 milligrams per kilogram 
(mg/kg) in samples from Borings B-13, B-14, B-15, B-16, and B-17.  Detected TPHd 
concentrations in Boring B-18 ranged from 1.2 mg/kg in B-18 @41 feet to 460 mg/kg in B-18 
@18 feet.  Detected TPHmo concentrations ranged from 1.2 mg/kg to 64 mg/kg in all soil 
samples tested.  No TPHg was detected in any of the samples from Borings B-13, B-14, and 
B-17.  Detected TPHg concentrations in the remaining samples ranged from 1.0 mg/kg in B-16 
@35 feet to 2,000 mg/kg in B-18 @20 feet. 

No BTEX was detected in any of the samples from Borings B-13, B-14, and B-17.  No 
benzene or toluene was detected in any samples from Boring B-15.  For the remaining borings, 
analysis detected benzene concentrations ranging from 11 micrograms per kilogram (μg/kg) 
(B-16 @35) to 18,000 μg/kg (B-18 @20).  Detected toluene concentrations in Borings B-16 and 
B-18 ranged from 18 μg/kg (B-18 @41) to 130,000 μg/kg (B-18 @20).  Analysis detected 
ethylbenzene concentrations ranging from 5.4 μg/kg (B-16 @25) to 34,000 μg/kg (B-18 @20).  
Except for 29 μg/kg of total xylenes detected in sample B-15 @30, no total xylenes 
concentrations were detected in any of the remaining samples from Borings B-13, B-14, B-15 or 
B-17.  For Borings B-16 and B-18, detected total xylenes concentrations ranged from 38 μg/kg 
(B-16 @35.5) to 180,000 μg/kg (B-18 @20). 

None of the five fuel oxygenates (including MTBE, DIPE, ETBE, TAME, and TBA), or 
two lead scavengers (EDB and DCA), were detected in any of the soil samples tested during 
this investigation.  
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8.2.1 Results of Physical Property Tests  

Results of grain size distribution and hydrometer tests on selected soil samples from the 
groundwater fluctuation zone present in Boring B-13 (15.5, 25.5 and 30 feet bgs) indicates that 
these samples would be classified as clay with sand, clayey sand, and silty clayey sand, 
respectively. Two samples tested from Boring B-14 (15 and 30 feet bgs) would be classified as 
sandy clay and silty clayey sand, respectively. These classifications are generally consistent 
with soils observed during the site investigation and as indicated on our boring logs for soils 
situated between depths of 15 and 45 feet bgs.  Results of soil property analysis are presented 
in Appendix C.  

The results of the specific gravity, porosity and dry unit weight tests further suggests that 
the subsurface soils are denser than the default soil profiles used in development of the 
Environmental Screening Levels (ESLs) established by the San Francisco Regional Water 
Quality Control Board (RWQCB) and Urban Land Redevelopment (ULR) threshold values 
established by the City of Oakland Public Works Agency.  A denser soil would effectively imply 
that a tighter formation material is present. In addition, the results of the hydrometer tests 
suggest that the onsite soils have a higher percentage of fine-grained materials (silt and clay 
sized particles) than the default soil profiles.  

A comparison of selected physical characteristics of onsite soils, to characteristics of soil 
used to create indoor air URL and ESL screening levels to which comparisons of the Site data 
have been made, are presented below. 

 URL Tier 2 Default 
Parameters For Indoor Air 

Infiltration Model 

ESL Default Parameters 
For Indoor Air 

Infiltration Model 
Site Range 

Porosity 0.50 0.43 0.30 - 0.33 

Bulk Density 1.33 1.5 1.78 - 1.89 

% Passing #200 
Sieve  

(aka Percent Fines) 
10%a 10% a 34-55% 

a = For comparison, inferred input parameters for clean sand with less than 10% fines. 

The presence of tighter formation materials would suggest that 1) lower vapor emissions 
would be expected from the formation than the levels presented in the ESL and ULR 
documentation, and 2) the formation materials would tend to retard vapor and groundwater 
migration. These data further support our findings that the plume is relatively stable and 
stationary, as it is being controlled by site stratigraphy. 

8.2.2 Comparison of Detected Chemicals of Concern to Regulatory Guidance 

Based on the results of physical properties tests, and field observations, detected 
concentrations of chemicals of concern in soil were compared to screening values established 
for sites underlain by characteristic fine-grained materials. Comparisons have been made to 
ESLs values for sites with “Low/moderate Permeability”, while ULR comparisons were made to 
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Tier 2 screening levels established for “Clayey Silts”.  The onsite data, however, suggests that 
these selected profiles would effectively over-estimate emission data.  

Results of this site study and a review of data from previous studies suggest that 
residual petroleum hydrocarbon impacted soil with elevated gasoline and BTEX concentrations 
is limited to two areas: vicinity of Borings B-18 and B-16.  At Boring B-18 below the former pump 
islands impacted soil exists from the bottom of the previous remediation investigation area 
(about 15 feet bgs) to a depth of 36 feet bgs.  Residual impacted soil was also observed at 
Boring B-16 at 30 feet bgs.  Fugro understands that the Site is being considered for 
redevelopment by the current property owner.  However, no commercial or living areas will be 
located below grade or in any proximity to the impacted soil located at least 15 feet bgs.  As a 
result, hydrocarbon impacted soils do not pose a risk to human health via a direct contact 
pathway in either a residential or a commercial scenario.  Potential human direct contact with 
these impacted soils is thus substantially limited to future construction/trench workers.  

Another exposure pathway to evaluate is the potential infiltration of resulting soil gas 
vapors into indoor air.  No applicable indoor air ESLs currently exist for TPHd, TPHmo, and 
TPHg in soil. No applicable TPHd, TPHmo or TPHg City of Oakland ULR screening levels 
currently exist.  

None of the detected TPHd, TPHmo, or TPHg concentrations exceeded the ESLs 
established by the San Francisco RWQCB for protection of a construction/trench worker.  

Only one of the 55 soil samples analyzed, (B-18 @20.0 (18,000 μg/kg)), detected 
benzene concentrations just above the 16,000 μg/kg direct contact ESL for protection of a 
construction/trench worker.  Detected concentrations of benzene in one sample from Boring 
B-16 (B-16 @30’), and four samples from B-18 (samples between 18 and 30.5 feet bgs), 
exceed the ESL indoor air guidance criteria for protection of human health in residential and/or 
commercial scenarios.  However, only the one sample from Boring B-16 (30 feet bgs) and two 
of the samples from Boring B-18 (18 and 20 feet bgs) exceed the 1,900 μg/kg benzene 
concentration indicated by the City of Oakland ULR guidance level for protection of indoor air in 
a residential scenario.  

Toluene, ethylbenzene, and total xylene concentrations are all below their respective 
direct contact ESLs for protection of a construction/trench worker.  Detected toluene, 
ethylbenzene, and total xylenes concentrations were all below their respective indoor air ESLs 
for residential and commercial scenarios.  Detected concentrations of these compounds are 
also below their respective ULR screening levels for the protection of indoor air in a residential 
scenario.  

No MTBE, DIPE, ETBE, TAME, TBA, EDB, or DCA were detected and as such neither 
the established ESL and/or ULR direct contact values for construction/trench workers, nor 
indoor air guidance for protection of human health in residential or commercial scenarios was 
exceeded.   
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8.3 RESULTS OF CHEMICAL ANALYSIS - GROUNDWATER 

Laboratory analytical reports are presented in Appendix C.  Results of chemical analysis 
conducted for groundwater samples during this investigation are presented in Tables 2 and 3, 
and summarized below.  The tables include various regulatory concentrations for comparison 
purposes. 

As requested by ACEH, detected chemicals of concern in groundwater are presented on 
individual iso-concentration plots.  Plots are presented on Plates 4 through 12.  

8.3.1 Grab Groundwater 

Analysis detected TPHd concentrations ranging from 55 micrograms per liter (μg/l) to 
5,000 μg/l.  No TPHmo was detected in samples B-13, B-14, or B-15.  Detected TPHmo 
concentrations for the remaining samples ranged from 100 μg/l to 130 μg/l.  Analyses also 
detected no TPHg in sample B-13.  Detected TPHg concentrations in the remaining borings 
ranged from 59 μg/l to 34,000 μg/l.  

Fugro collected two grab groundwater samples from Boring B-15.  One sample (B-15) 
was collected directly following drilling activities, and the second sample (B-15 @24) was 
collected from the same boring the following day when an increase in the static water level 
elevation was noted from the value recorded the previous day.  Groundwater was encountered 
at 45 feet during drilling, recovered to approximately 34 feet prior to obtaining the first sample, 
and was recorded at 24 feet bgs the following day.  Data suggests that there is no appreciable 
difference in the samples from different depths, and recovery time has no significant effect on 
data.  This provides supplemental concurrence with the findings presented in Fugro’s Evaluation 
of Submerged Monitoring Wells Screens dated December 2005. 

No BTEX was detected in samples B-13 or B-14. No benzene, toluene or total xylenes 
concentrations were detected in the sample from Boring B-17. For the remaining samples, 
analysis detected benzene concentrations ranging from 6.2 μg/l to 2,200 μg/l, ethylbenzene 
concentrations ranging from 36 μg/l to 1,800 μg/l, toluene concentrations of 1,300 μg/l and 
2,600 μg/l, and total xylenes concentrations ranging from 29 μg/l to 5,500 μg/l.  

Except for 4.4 μg/l (B-15 @24), 6.8 μg/l (B-15), and 32 μg/l (B-16), no MTBE was 
detected in any of the samples tested.  None of the remaining fuel oxygenates including; DIPE, 
ETBE, TAME, or TBA was detected in any of the samples tested.  

No EDB was detected in any of the samples tested; however analysis detected DCA 
concentrations ranging from 0.98 μg/l to 4.6 μg/l.  

8.3.2 Groundwater Wells 

During this event, TPHg was detected in samples from wells P-1 (3,200 μg/l), P-2 
(37,000 μg/l), M-1 (2,800 μg/l), M-4 (3,000 μg/l), and M-6 (67 μg/l).  TPHd was detected in 
samples from wells P-1 (610 μg/l), P-2 (2,600 μg/l), M-1 (250 μg/l), M-4 (260 μg/l), and M-6 (69 
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μg/l).  TPHmo was detected in samples from well P-1 (90 μg/l), P-2 (75 μg/l), M-4 (71 μg/l), and 
M-6 (160 μg/l).  No TPHg, TPHd or TPHmo was detected in well M-5. 

Analysis detected benzene concentrations in wells P-1 (430 μg/l), P-2 (850 μg/l), and 
M-4 (480 μg/l).  No benzene was detected in wells M-1, M-5, and M-6.  Toluene was detected in 
samples from wells P-1 (2.6 μg/l), P-2 (2,100 μg/l), and M-4 (9.6 μg/l).  No toluene was detected 
in the remaining wells.  Analysis detected ethylbenzene in samples from wells P-1 (31 μg/l), P-2 
(1,400 μg/l), M-1 (0.53 μg/l), and M-4 (10 μg/l).  Total xylenes were detected in samples from 
wells P-1 (6.4 μg/l), P-2 (6,700 ug/l), M-1 (1.91 μg/l), and M-4 (17.5 μg/l).  No ethylbenzene or 
xylenes were detected in M-5 or M-6. 

With the exception of 6.4 μg/l detected in P-1 and 2.3 μg/l detected in M-1, no MTBE 
concentrations were detected in any of the remaining samples tested during this event.  
Analysis also detected TBA in P-1 (80 μg/l) and M-4 (32 μg/l).  None of the remaining fuel 
oxygenates were detected in any of the samples analyzed.  Except for 2.7 μg/l of DCA in P-2, 
no lead scavengers (EDB or DCA) were detected in any of the samples tested.  

8.3.3 Comparison of Detected Chemicals of Concern to Regulatory Guidance 

To select regulatory guidance values with which to compare Site data, Fugro reviewed 
site conditions, various historical investigations completed onsite, and relied upon our 
experience with similar sites in the City of Oakland.  Based on this analysis, we noted the 
following;  

• No drinking water (municipal, production) or irrigation wells are located onsite.  SCI 
previously conducted a well and sensitive receptor survey indicating that the closest 
well (an industrial well) was located approximately 1,100 feet north-northwest of the 
Site.  No other wells were noted to exist within 2,000 feet of the Site. 

• Results of soil properties tests, historical groundwater monitoring, review of historical 
boring logs, and boring logs from this investigation indicate that the site is underlain 
by stiff to very hard sandy clay and clayey silts which have very low permeability and 
transmissivity.  This impedes the rate of migration of the impacted groundwater 
plume. 

• According to a report prepared by David Keith Todd Consulting Engineers, Inc. 
(1986), groundwater in the Oakland metropolitan area is generally non-portable, due 
to low transmissivity, low storativity, and the potential for contamination from this 
densely urbanized location.  Consequently no ingestion pathway exists for 
groundwater onsite, and as a result comparison to Maximum Contaminant Levels 
(MCL) values has not been included. 

• Depth to groundwater in monitoring wells during this investigation ranged from 
23 feet to 31 feet bgs (Table 4). Consequently no dermal contact pathway exists for 
groundwater onsite. 
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• The site is currently covered by a building and paved parking areas.  There are no 
known ecological receptors onsite.  The Curran and Laguna branches of the Peralta 
Creek are located approximately 600 feet east and west of the site.  

Consequently, we believe that detected chemicals of concern in groundwater do not 
currently pose a risk to the environment, and do not pose a risk to human health through an 
ingestion pathway.  The exposure pathway of potential concern is, in our opinion, inhalation due 
to vapor intrusion to indoor spaces. Based on the results of physical properties tests, and field 
observations, detected concentrations of chemicals of concern in groundwater were compared 
to screening values established for sites underlain by characteristic fine-grained materials. 
Comparisons have been made to ESLs values for sites with “Low/moderate Permeability”, while 
ULR comparisons were made to Tier 2 screening levels established for “Clayey Silts”.  The 
onsite data, however, suggests that these selected profiles would effectively over-estimate 
emission data. 

No applicable indoor air ESLs currently exist for TPHd, TPHmo and TPHg in 
groundwater.  Analysis detected concentrations of benzene in one sample, B-16 (2,200 μg/l), 
which just exceeds the indoor air ESL of 1,900 μg/l for a residential scenario but is less than the 
ESL for a commercial scenario (6,400 μg/l), and the ULR screening level (5,600 μg/l) for a 
residential scenario. . No other detected benzene concentrations in either grab samples or 
samples from groundwater monitoring wells exceeded the indoor air ESL for a residential or 
commercial scenario.  

Detected concentrations of toluene, ethylbenzene, total xylenes, fuel oxygenates, and 
lead scavengers are all well below their respective ESL and ULRs guidance for the protection of 
indoor air in both residential and commercial scenarios.  

9.0 SUMMARY OF FINDINGS  

Results of our additional soil and groundwater study indicate the following: 

• Elevated concentrations of chemicals of concern in soil during this investigation 
appear to be limited to the vicinity of the former remediation excavation area. 

• Residual TPH and BTEX impacted soil exist within the former remediation 
excavation area as indicated by Boring B-18, from approximately 15 to 36 feet bgs. 

• Residual TPH and BTEX impacted soils also exist from approximately 30 to 36 feet 
bgs as indicated by Boring B-16, directly southeast of the former remediation 
excavation area. 

• Residual hydrocarbon impacted soils located between 15 and 35 feet bgs within the 
former remediation area continue to impact groundwater onsite. 

• Groundwater within the vicinity of the former remediation area is impacted by TPHg, 
TPHd, and BTEX. 
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• Low levels of TPHg and TPHd were detected in monitoring well M-6.  However, 
these concentrations are similar to historically detected concentrations, suggesting 
that the plume is stable and not migrating significantly. 

• Detected concentrations in monitoring wells sampled during this event are lower than 
concentrations detected during the last monitoring event conducted in Spring 2003, 
with the exception of benzene and ethylbenzene concentrations in P-2 (which are 
slightly higher). 

• Results of field observations recorded on boring logs during this investigation, results 
of physical property tests conducted on select soil samples, and historical documents 
indicate that soils onsite consist of native alluvial soils which are very stiff to very 
hard sandy and silty clays.  

• Results of physical property tests conducted on select soil samples, indicate that the 
soils located within the groundwater fluctuation zone and to depths of about 30 feet 
bgs are classified as silty, clayey sand, and sandy clay.  This is consistent with 
various field observations conducted onsite by Fugro staff and other consultants over 
the past 15 years. This data substantiates the claim that the Site is underlain by a 
very low transmissivity aquifer. 

• Results of our current investigation, including soil and grab groundwater sampling as 
well as groundwater monitoring, in addition to previously conducted site 
investigations and groundwater monitoring events, indicate that Site conditions have 
remained stable. 

10.0 CONCLUSIONS AND RECOMMENDATIONS 

To date, remedial actions have included the following activities aimed at reducing source 
materials at the Site. 

• Tank removal in 1989; 
• Removal of pump islands and associated piping in 2000; 
• Excavation and offsite disposal of approximately 1,235 cubic yards of soil from the 

remediation area (2000) and the former tank area (1989); and 
• Site excavation areas restored with clean fill and capped. 

Although chemicals of concern were detected in soil samples during this investigation, 
elevated concentrations appeared to be limited to the vicinity of the former remediation 
excavation area between approximately 15 and 36 feet bgs as observed in Boring B-18. 

Remedial actions undertaken by The APA Fund have sufficiently addressed the potential 
risks posed due to vapor migration given the current commercial use of the Site. 

Current and historical groundwater monitoring events suggest that the Site is underlain 
by a tight, low transmissivity aquifer, with characteristic slow recharge. In the 15 years following 
various excavation activities, no significant change has been observed in groundwater plume 
conditions.  Consequently, we conclude that the plume is stable. 
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No drinking water wells, or other ecological receptors exist on or in close proximity to the 
Site.  Results of this investigation and review of historical groundwater data also indicates that 
groundwater flow direction onsite has consistently been towards the south to southeast. The 
groundwater flow direction observed during this investigation is presented on Plate 3. Historical 
groundwater flow direction is presented in a Rose Diagram also presented on Plate 3.  
Consequently, monitoring wells M-5 and M-6 are properly located down gradient of the Site. 

Based on the results of our additional investigation study, and review of available data, 
Fugro recommends the following: 

• Continued groundwater monitoring on a semi-annual basis to monitor Site conditions 
and confirm continued plume stability.  

• Future investigation and cleanup of the Site should be directly related to planned 
redevelopment.  Fugro understands that the current property owner has conceptual 
plans to redevelop the property for mixed commercial/residential use.  

• The scope of any additional investigation and study related to planned 
redevelopment would include: 

○ Collection of soil gas samples to identify whether residual concentrations in 
source materials pose a threat to the planned future site occupants.   

○ If necessary (depending on results of the soil gas sampling study) conduct a 
human health risk assessment for planned Site occupants given the proposed 
redevelopment design. 

The next semi-annual groundwater monitoring event is scheduled for December 2006. 
Results of this event will be presented in a stand-alone report to the ACEH in the first quarter of 
2007. After the December 2006 semi-annual event, the monitoring program will be re-evaluated 
to determine the appropriateness of the frequency, testing program and duration of the program. 
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TABLES 



 

ULR

Analyte Units
B-13 
@5.0

B-13 
@10.0

B-13 
@11.0

B-13 
@15.5

B-13 
@20.5

B-13 
@25.5

B-13 
@25.5 
Split 

Sample
B-13 

@30.0
B-13 

@35.5
B-13 

@45.5
B-13 

@60.5
B-14 
@5.0

B-14 
@15.0

B-14 
@25.0

B-14 
@26.0

B-14 
@30.0

B-14 
@30.0 
Split 

Sample
B-14 

@35.0

Construction 
Worker Direct 

Contact*

Residential 
Indoor Air 
Impact**

Commercial 
Indoor Air 
Impact***

Residential 
Indoor Air 

Impact

Hydrocarbons

TPHd mg/kg 1.2 1.2 <1 <1 <1 1.4 -- 1.3 1.1 1.3 1.3 1.1 1.3 <1.0 1.3 1.4 -- <1.0 6,000 NA NA NE

TPHmo mg/kg 2.2 <1.0 <1.0 <1.0 <1.0 1.2 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 15,000 NA NA NE

TPHg mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1.0 6,000 NA NA NE

Benzene ug/kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 16,000 180 510 1,900

Toluene ug/kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 650,000 130,000 310,000 930,000

Ethylbenzene ug/kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 400,000 390,000 390,000 SAT

Total Xylenes ug/kg <15 <15 <15 <15 <15 <15 -- <15 <15 <15 <15 <15 <15 <15 <15 <15 -- <15 420,000 310,000 420,000 SAT

5 Fuel Oxygenates 

MTBE
ug/kg

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 2,500,000 2,000 5,600 14,000,000

1-2, Dibromoethane (EDB) ug/kg
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 4,600 7 20 NE

1,2-Dichloroethane 
(EDC/DCA) ug/kg

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 31,000 25 70 5,400

Di- isopropyl ether (DIPE) ug/kg
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 NE NE NE NE

Ethyl tert-butyl ether 
(ETBE) ug/kg

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 NE NE NE NE

Lead Scavengers

Tert-amyl methyl ether 
(TAME) ug/kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 -- <5 NE NE NE NE

Tert -Butanol (TBA)
ug/kg <100 <100 <100 <100 <100 <100 -- <100 <100 <100 <100 <100 <100 <100 <100 <100 -- <100 NE NE NE NE

Notes
TPHg = Total volatile hydrocarbons in the gasoline range. ESL= Environmental Screening Levels Established by The SFRWQCB, February 2005.
TPHd = Total volatile hydrocarbons in the diesel range. SFRWQCB = San Francisco Bay Regional Water Quality Control Board
TPHmo = Total volatile hydrocarbons in the motor oil range. NA = No applicable value, SFRWQCB requires use of soil gas values to determine potential risk
MTBE = Methyl tert butyl ether * = Table K-3: Direct Exposure Screening Levels Construction/Trench Worker Exposure Scenario Interim Final - February 2005
ug/kg = Micrograms per kilogram = parts per billion ** = Table E-1b: Soil Screening Levels For Evaluation of Residential Indoor Air Impacts Interim Final - February 2005
mg/kg = Milligrams per kilogram = parts per million *** = Table E-1b: Soil Screening Levels For Evaluation of Commercial Indoor Air Impacts Interim Final - February 2006
<5 = Analyte not present at a concentration above the stated detection limit. ULR = City of Oakland Urban Land Reuse Risk Based Screening Levels for Residential Impact, January 2001
-- = Sample not analyzed for analyte.              Table 7. Oakland Tier 2 Site Specific Target Levels for Clayey Silts
NE =  Not Established
SAT = value exceeds saturated  soil concentration of chemical

Samples

Table 1
Summary of Analytical Data - Soil Samples

2801 MacArthur Blvd
Oakland, CA

838.006

Environmental Screening Levels (ESLs)



 

Analyte Units

Hydrocarbons

TPHd mg/kg

TPHmo mg/kg

TPHg mg/kg

Benzene ug/kg

Toluene ug/kg

Ethylbenzene ug/kg

Total Xylenes ug/kg

5 Fuel Oxygenates 

MTBE
ug/kg

1-2, Dibromoethane (EDB) ug/kg

1,2-Dichloroethane 
(EDC/DCA) ug/kg

Di- isopropyl ether (DIPE) ug/kg

Ethyl tert-butyl ether 
(ETBE) ug/kg

Lead Scavengers

Tert-amyl methyl ether 
(TAME) ug/kg

Tert -Butanol (TBA)
ug/kg

ULR

B-14 
@45.0

B-15 @ 
5.5

B-15 @ 
10.5

B-15 @ 
16.0

B-15 @ 
20.5

B-15 @ 
25.0

B-15 @ 
25.0 Split 
Sample

B-15 @ 
30.0

B-15 @ 
35.0

B-15 @ 
40.5

B-15 @ 
45.0

B-16 
@5.0

B-16 
@15.0

B-16 
@20.0

B-16 
@25.5

B-16 
@30.5

B-16 
@30.5 
Split 

sample
B-16 

@35.5
B-16 

@40.0
B-16 

@45.0 B-17 @10

Construction 
Worker Direct 

Contact*

Residential 
Indoor Air 
Impact**

Commercial 
Indoor Air 
Impact***

Residential 
Indoor Air 

Impact

1.2 1 1.2 <1.0 1.2 <1.0 -- <1.0 1.1 3.7 <1.0 10 <1.0 <1.0 1.3 43 -- 2.1 1.4 1.2 1.5 6,000 NA NA NE

<1.0 1.5 <1 1.7 2.7 1.5 -- 1.5 1.5 <1 1.5 44 1.5 1.4 2.4 2.9 -- 3 1.9 1.7 2.4 15,000 NA NA NE

<1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 9.6 57 150 <1.0 <1.0 <1.0 <1.0 <1.0 630 780 1.0 <1.0 <1.0 <1.0 6,000 NA NA NE

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 2,000 -- 11 <5.0 <5.0 <5.0 16,000 180 510 1,900

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 650 -- <5.0 <5.0 <5.0 <5.0 650,000 130,000 310,000 930,000

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -- 29 43 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 32,000 -- 29 <5.0 <5.0 <5.0 400,000 390,000 390,000 SAT

<15 <15 <15 <15 <15 <15 -- 28 <15 <15 <15 <15 <15 <15 <15 118,500 -- 38 <15 <15 <15 420,000 310,000 420,000 SAT

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 2,500,000 2,000 5,600 14,000,000

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 4,600 7 20 NE

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 31,000 25 70 5,400

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 NE NE NE NE

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 NE NE NE NE

<5 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 -- <5.0 <5.0 <5.0 <5.0 NE NE NE NE

<100 <100 <100 <100 <100 <100 -- <100 <100 <100 <100 <100 <100 <100 <100 <100 -- <100 <100 <100 <100 NE NE NE NE

Notes
TPHg = Total volatile hydrocarbons in the gasoline range. ESL= Environmental Screening Levels Established by The SFRWQCB, February 2005.
TPHd = Total volatile hydrocarbons in the diesel range. SFRWQCB = San Francisco Bay Regional Water Quality Control Board
TPHmo = Total volatile hydrocarbons in the motor oil range. NA = No applicable value, SFRWQCB requires use of soil gas values to determine potential risk
MTBE = Methyl tert butyl ether * = Table K-3: Direct Exposure Screening Levels Construction/Trench Worker Exposure Scenario Interim Final - February 2005
ug/kg = Micrograms per kilogram = parts per billion ** = Table E-1b: Soil Screening Levels For Evaluation of Residential Indoor Air Impacts Interim Final - February 2005
mg/kg = Milligrams per kilogram = parts per million *** = Table E-1b: Soil Screening Levels For Evaluation of Commercial Indoor Air Impacts Interim Final - February 2006
<5 = Analyte not present at a concentration above the stated detection limit. ULR = City of Oakland Urban Land Reuse Risk Based Screening Levels for Residential Impact, January 2001
-- = Sample not analyzed for analyte.              Table 7. Oakland Tier 2 Site Specific Target Levels for Clayey Silts
NE =  Not Established
SAT = value exceeds saturated  soil concentration of chemical

2801 MacArthur Blvd

Oakland CA

Samples
Environmental Screening Levels (ESLs)

Table 1

Summary of Analytical Data - Soil Samples
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Analyte Units

Hydrocarbons

TPHd mg/kg

TPHmo mg/kg

TPHg mg/kg

Benzene ug/kg

Toluene ug/kg

Ethylbenzene ug/kg

Total Xylenes ug/kg

5 Fuel Oxygenates 

MTBE
ug/kg

1-2, Dibromoethane (EDB) ug/kg

1,2-Dichloroethane 
(EDC/DCA) ug/kg

Di- isopropyl ether (DIPE) ug/kg

Ethyl tert-butyl ether 
(ETBE) ug/kg

Lead Scavengers

Tert-amyl methyl ether 
(TAME) ug/kg

Tert -Butanol (TBA)
ug/kg

ULR

B-17 
@19.0

B-17 
@25.0 B-17 @30.5 B-17 @35.0 B-17 @40.0

B-17 
@45.0

B-18 
@10.0

B-18 
@15.0

B-18 
@15.0 
Split 

Sample
B-18 

@18.0
B-18 

@20.0
B-18 

@25.0 B-18 @30.5 B-18 @36.0 B-18 @41.0
B-18 

@46.0

Construction 
Worker Direct 

Contact*

Residential 
Indoor Air 
Impact***

Commercial 
Indoor Air 
Impact****

Residential 
Indoor Air 
Impact*

1.8 1.2 1.3 1.3 1.6 1.6 24 22 -- 460 330 38 1.6 <1.0 1.2 1.4 6,000 NA NA NE

2.9 1.5 2.3 1.6 2.4 2.6 63 2.6 -- 7.6 16 2.4 1.9 1.2 1.2 1.6 15,000 NA NA NE

<1.0 <1.0 <1.0 <1.0 <1.0 <1 <1.0 450 440 1,800 2,000 530 580 3.3 <1.0 <1.0 6,000 NA NA NE

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- 11,000 18,000 1,300 980 68 12 <5.0 16,000 180 510 1,900

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- 54,000 130,000 6,700 5,900 100 18 <5.0 650,000 130,000 310,000 930,000

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 550 -- 31,000 34,000 5,600 7,900 110 10 <5.0 400,000 390,000 390,000 SAT

<15 <15 <15 <15 <15 <15 <15 <750 -- 163,000 180,000 32,000 31,000 430 73 <15 420,000 310,000 420,000 SAT

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 2,500,000 2,000 5,600 14,000,000

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 4,600 7 20 NE

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 31,000 25 70 5,400

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 NE NE NE NE

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 NE NE NE NE

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <250 -- <1000 <1000 <500 <500 <5.0 <5.0 <5.0 NE NE NE NE

<100 <100 <100 <100 <100 <100 <100 <5000 -- <20000 <20000 <10000 <1000 <100 <100 <100 NE NE NE NE

Notes
TPHg = Total volatile hydrocarbons in the gasoline range. ESL= Environmental Screening Levels Established by The SFRWQCB, February 2005.
TPHd = Total volatile hydrocarbons in the diesel range. SFRWQCB = San Francisco Bay Regional Water Quality Control Board
TPHmo = Total volatile hydrocarbons in the motor oil range. NA = No applicable value, SFRWQCB requires use of soil gas values to determine potential risk
MTBE = Methyl tert butyl ether * = Table K-3: Direct Exposure Screening Levels Construction/Trench Worker Exposure Scenario Interim Final - February 2005
ug/kg = Micrograms per kilogram = parts per billion ** = Table E-1b: Soil Screening Levels For Evaluation of Residential Indoor Air Impacts Interim Final - February 2005
mg/kg = Milligrams per kilogram = parts per million *** = Table E-1b: Soil Screening Levels For Evaluation of Commercial Indoor Air Impacts Interim Final - February 2006
<5 = Analyte not present at a concentration above the stated detection limit. ULR = City of Oakland Urban Land Reuse Risk Based Screening Levels for Residential Impact, January 2001
-- = Sample not analyzed for analyte.              Table 7. Oakland Tier 2 Site Specific Target Levels for Clayey Silts
NE =  Not Established
SAT = value exceeds saturated  soil concentration of chemical

Environmental Screening Levels (ESLs)Samples

Table 1

Summary of Analytical Data - Soil Samples

2801 MacArthur Blvd

Oakland CA
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Sample Sample Elevation TPHg TPHd TPHmo Benzene Toluene
Ethyl 

benzene
Total 

Xylenes MTBE

Di- isopropyl 
ether (DIPE)

Ethyl tert-
butyl ether 

(ETBE)

Tert-amyl 
methyl ether 

(TAME)

Tert -Butanol 
(TBA)

1-2, 
Dibromoethane 

(EDB)

1,2-
Dichloroethane 

(DCA)

Location  Date        (feet)        (ug/l) (ug/l) (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)

P-1 1/16/1992 963.0 6,700 -- -- 500 4.4 80 40 -- -- -- -- -- -- --
3/9/1993 966.8 5,600 -- -- 1,100 29 63 120 -- -- -- -- -- -- --

6/21/2006 973.5 3,200 610 90 430 2.6 31 6.4 6.4 1.8 <0.5 <0.5 80 <0.5 <0.5

P-2 11/6/1990 960.4 33,000 -- -- 4,700 2,100 380 630 -- -- -- -- -- -- --
1/16/1992 964.1 99,000 -- -- 6,500 12,000 2,000 16,000 -- -- -- -- -- -- --
3/9/1993 974.2 70,000 -- -- 5,900 11,000 2,100 12,000 -- -- -- -- -- -- --

5/17/1993 974.1 87,000 -- -- 6,600 13,000 2,200 13,000 -- -- -- -- -- -- --
8/17/1993 969.5 80,000 -- -- 5,800 12,000 2,000 12,000 -- -- -- -- -- -- --

12/13/1993 966.8 100,000 -- -- 5,600 12,000 2,200 14,000 -- -- -- -- -- -- --
3/7/1994 972.4 77,000 -- -- 5,100 11,000 2,000 12,000 -- -- -- -- -- -- --

8/23/1994 967.5 70,000 -- -- 3,800 8,700 1,500 9,900 -- -- -- -- -- -- --
4/27/1995 977.5 44,000 -- -- 3,600 8,500 1,500 9,300 -- -- -- -- -- -- --

10/30/1995 968.2 66,000 -- -- 4,600 11,000 2,100 13,600 -- -- -- -- -- -- --
4/17/1996 976.5 58,000 -- -- 4,800 9,900 1,900 12,900 -- -- -- -- -- -- --
6/23/1999 973.0 57,000 -- -- 1,800 4,700 1,300 9,300 <25 -- -- -- -- -- --
12/9/1999 966.6 32,000 -- -- 1,500 3,200 700 5,100 <0.5 -- -- -- -- -- --
3/24/2003 972.0 54,000 -- -- 750 3,000 1,200 7,100 <13 -- -- -- -- -- --
6/21/2006 975.2 37,000 2,600 75 850 2,100 1,400 6,700 <0.5 <0.5 <0.5 <0.5 <10 <0.5 2.7

P-3 8/17/1993 970.6 900 -- -- 180 65 10 93 --
10/30/1995 971.3 2000 -- -- 650 45 31 156 --
6/23/1999 974.6 14,000 -- -- 3,300 190 140 756 <10
12/9/1999 967.8 1,500 -- -- 3,700 52 57 210 <0.5

M-1 6/22/2006 974.4 2,800 250 <50 <0.5 <0.5 0.53 1.91 2.3 <0.5 <0.5 <0.5 <10 <0.5 <0.5
M-2 5/7/1991 968.3 16,000 -- -- 1,300 950 170 890 -- -- -- -- -- -- --

1/16/1992 964.5 22,000 -- -- 960 570 370 1,800 -- -- -- -- -- -- --
3/9/1993 966.0 27,000 -- -- 1,100 970 490 1,400 -- -- -- -- -- -- --

5/17/1993 972.4 17,000 -- -- 1,200 770 480 1,300 -- -- -- -- -- -- --
8/17/1993 969.2 20,000 -- -- 1,700 910 540 1,400 -- -- -- -- -- -- --

12/13/1993 965.6 51,000 -- -- 2,200 1,400 700 2,600 -- -- -- -- -- -- --
3/7/1994 969.5 28,000 -- -- 1,400 900 640 1,800 -- -- -- -- -- -- --

8/23/1994 967.3 21,000 -- -- 1,600 540 520 1,100 -- -- -- -- -- -- --
4/26/1995 975.2 14,000 -- -- 1,200 510 490 870 -- -- -- -- -- -- --

10/30/1995 968.2 16,000 -- -- 1,700 830 470 1,120 -- -- -- -- -- -- --
4/17/1996 974.0 10,000 -- -- 1,300 610 380 810 -- -- -- -- -- -- --
6/23/1999 972.4 1,900 -- -- 150 19 32 24.8 410 -- -- -- -- -- --
12/9/1999 965.9 11,000 -- -- 560 130 240 265 <0.5 -- -- -- -- -- --

NA NA NA 6,400 530,000 170,000 160,000 150,000 NE NE NE NA 770 1,700
NA NA NA 1,900 530,000 170,000 160,000 45,000 NE NE NE NA 230 490
NE NE NE 5,600 >Sol >Sol >Sol >Sol NE NE NE NE NE 15,000

Notes
TPHg = Total volatile hydrocarbons in the gasoline range. ESL= Environmental Screening Levels Established by The SFRWQCB, February 2005.
TPHd = Total volatile hydrocarbons in the diesel range. SFRWQCB = San Francisco Bay Regional Water Quality Control Board
TPHmo = Total volatile hydrocarbons in the motor oil range. * = Table E-1a: Groundwater Screening Levels for Evaluation of Potential 
MTBE = Methyl tert butyl ether Commercial Indoor Air Impacts Interim Final - February 2005
ug/l = Micrograms per liter = parts per billion. ** = Table E-1a: Groundwater Screening Levels for Evaluation of Potential 
<50 = Analyte not present at a concentration above the stated detection limit.      Residential Indoor Air Impacts Interim Final - February 2005
* = Sample exhibits a fuel pattern which does not resemble the standard. *** = City of Oakland Urban Land Reuse (ULR) Risk Based Screening Levels 
-- = Sample not analyzed for analyte.      for Residential Indoor Air Impact January 2001, Table 7. Oakland Tier 2 Site Specific Target Levels for Clayey Silts
NE = Not established **** = Table F-1a:  Groundwater Screening Levels where groundwater is a potential drinking water resource
NA = No applicable value, SFRWQCB requires use of soil gas values to determine potential risk >Sol = Value exceeds solubility of chemical in water

Unable to Locate Well 
Commercial ESLs (Indoor Air)*
Residential ESLs (Indoor Air)**
Residential ULRs (Indoor Air)***

Well Abandoned

Table 3
Summary of  Analytical Results - Groundwater Well Samples

2801 MacArthur Boulevard

Lead ScavengersFive Fuel Oxygenates BTEXTPH

Oakland, California



 

Sample Sample Elevation TPHg TPHd TPHmo Benzene Toluene
Ethyl 

benzene
Total 

Xylenes MTBE

Di- isopropyl 
ether (DIPE)

Ethyl tert-
butyl ether 

(ETBE)

Tert-amyl 
methyl ether 

(TAME)

Tert -Butanol 
(TBA)

1-2, 
Dibromoethane 

(EDB)

1,2-
Dichloroethane 

(DCA)

Location  Date        (feet)        (ug/l) (ug/l) (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)   (ug/l)

Table 3
Summary of  Analytical Results - Groundwater Well Samples

2801 MacArthur Boulevard

Lead ScavengersFive Fuel Oxygenates BTEXTPH

Oakland, California

M-3 5/17/1993 970.6 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
8/17/1993 967.8 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --

12/13/1993 967.0 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
3/7/1994 969.7 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --

8/23/1994 967.0 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
4/27/1995 973.2 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
3/24/2003 968.9 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --

M-4 5/17/1993 965.8 7,500 -- -- 1,200 230 11 350 --
8/17/1993 -- 13,000 -- -- 3,000 330 130 700 -- -- -- -- -- -- --

12/13/1993 962.8 11,000 -- -- 2,700 190 90 360 -- -- -- -- -- -- --
3/7/1994 966.6 3,800 -- -- 980 33 49 140 -- -- -- -- -- -- --

8/23/1994 964.2 19,000 -- -- 5,800 200 460 630 -- -- -- -- -- -- --
4/27/1995 969.8 2,300 -- -- 510 40 69 120 -- -- -- -- -- -- --
11/1/1995 965.4 1,100 -- -- 470 14 23 26 -- -- -- -- -- -- --
4/17/1996 969.5 550* -- -- 330 <2.5 5.9 16.1 -- -- -- -- -- -- --
6/23/1999 967.8 4,000 -- -- <0.5 69 190 195 <0.5 -- -- -- -- -- --
12/9/1999 964.3 1,500 -- -- 2,500 32 140 88 <0.5 -- -- -- -- -- --
3/24/2003 966.2 6,500 -- -- 1,900 35 92 58 <7.1 -- -- -- -- -- --
6/21/2006 969.0 3,000 260 71 480 9.6 10 17.5 <0.5 1.3 <0.5 <0.5 32 <0.5 <0.5

M-5 8/23/1994 961.1 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
4/27/1995 972.4 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
11/1/1995 961.4 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
4/17/1996 971.2 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
6/23/1999 966.4 <50 -- -- <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- --
12/9/1999 960.9 <50 -- -- <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- --
3/24/2006 967.0 <50 -- -- <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- --
6/22/2006 969.0 <50 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5 <0.5 <0.5 <0.5 <10 <0.5 <0.5

M-6 10/11/1994 959.5 3,600 -- -- 340 27 65 240 -- -- -- -- -- -- --
                        4/26/1995 969.9 150 -- -- 9.3 <0.5 5.6 1.7 -- -- -- -- -- -- --

11/1/1995 962.8 170 -- -- 0.6 <0.5 <0.5 0.6 -- -- -- -- -- -- --
1/22/1996 975.7 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
4/17/1996 969.2 <50 -- -- <0.5 <0.5 <0.5 1 -- -- -- -- -- -- --
7/12/1996 965.1 <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
11/7/1996 -- <50 -- -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
6/23/1999 966.0 340 -- -- 14 <0.5 19 <0.5 <0.5 -- -- -- -- -- --
12/9/1999 961.4 120 -- -- 3.7 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- --
3/24/2003 964.8 <50 -- -- <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- --
6/22/2006 968.1 67 69 160 <0.5 <0.5 <0.5 <1.5 <0.5 <0.5 <0.5 <0.5 <10 <0.5 <0.5

NA NA NA 6,400 530,000 170,000 160,000 150,000 NE NE NE NA 770 1,700
NA NA NA 1,900 530,000 170,000 160,000 45,000 NE NE NE NA 230 490
NE NE NE 5,600 >Sol >Sol >Sol >Sol NE NE NE NE NE 15,000

Notes
TPHg = Total volatile hydrocarbons in the gasoline range. ESL= Environmental Screening Levels Established by The SFRWQCB, February 2005.
TPHd = Total volatile hydrocarbons in the diesel range. SFRWQCB = San Francisco Bay Regional Water Quality Control Board
TPHmo = Total volatile hydrocarbons in the motor oil range. * = Table E-1a: Groundwater Screening Levels for Evaluation of Potential 
MTBE = Methyl tert butyl ether Commercial Indoor Air Impacts Interim Final - February 2005
ug/l = Micrograms per liter = parts per billion. ** = Table E-1a: Groundwater Screening Levels for Evaluation of Potential 
<50 = Analyte not present at a concentration above the stated detection limit     Residential Indoor Air Impacts Interim Final - February 2005
* = Sample exhibits a fuel pattern which does not resemble the standard. *** = City of Oakland Urban Land Reuse (ULR) Risk Based Screening Levels 
-- = Sample not analyzed for analyte.     for Residential Indoor Air Impact January 2001, Table 7. Oakland Tier 2 Site Specific Target Levels for Clayey Silts
NE = Not established >Sol = Value exceeds solubility of chemical in water
NA = No applicable value, SFRWQCB requires use of soil gas values to determine potential risk

Commercial ESLs (Indoor Air) *
Residential ESLs (Indoor Air) **
Residential ULRs (Indoor Air)***

Well Abandoned



 

 TOC1 Groundwater Groundwater
Elevation Depth Elevation

 Well (feet)   Date       (feet)             (feet)        

M-1 1000 10/24/1990 36.1 963.9
10/25/1990 36.1 963.9
11/2/1990 36.4 963.6
11/6/1990 36.8 963.2
11/16/1990 36.8 963.2
11/23/1990 36.9 963.1
11/28/1990 37.0 963.0
12/5/1990 37.2 962.8
3/18/1991 35.8 964.2
3/29/1991 32.4 967.6
4/3/1991 31.9 968.1
4/9/1991 31.6 968.4
4/16/1991 31.2 968.8
1/23/1992 35.5 964.5
3/9/1993 29.1 970.9
6/1/1993 27.5 972.5

12/13/1993 33.9 966.1
3/7/1994 32.3 967.7
8/23/1994 32.3 967.7
10/11/1994 34.1 965.9
4/26/1995 24.4 975.6
10/27/1995 31.3 968.7
1/22/1996 31.1 968.9
4/15/1996 25.6 974.4
7/10/1996 27.7 972.3
12/1/1998 -- Paved Over
6/22/2006 25.6 974.4

M-2 999.6 4/30/1991 31.1 968.5
5/7/1991 31.3 968.3
1/16/1992 35.1 964.5
3/9/1993 33.6 966.0
5/17/1993 27.2 972.4
6/1/1993 27.6 972.0
8/17/1993 30.4 969.2
12/13/1993 34.0 965.6
3/7/1994 30.1 969.5
8/23/1994 32.3 967.3
10/11/1994 34.2 965.4
4/26/1995 24.4 975.2
10/27/1995 31.4 968.2

Table 4
Groundwater Elevation Data 
2801 MacArthur Boulevard

Oakland, California



 

 TOC1 Groundwater Groundwater
Elevation Depth Elevation

 Well (feet)   Date       (feet)             (feet)        

Table 4
Groundwater Elevation Data 
2801 MacArthur Boulevard

Oakland, California

M-2 1/22/1996 31.2 968.4
(cont.) 4/15/1996 25.6 974.0

7/10/1996 27.8 971.8
12/1/1998 30.9 968.7
6/23/1999 27.3 972.4
12/8/1999 33.7 965.9

M-3 992.8 5/17/1993 22.2 970.6
6/1/1993 23.3 969.5
8/17/1993 25.0 967.8
12/13/1993 25.8 967.0
3/7/1994 23.1 969.7
8/23/1994 25.8 967.0
10/11/1994 27.4 965.4
4/26/1995 19.6 973.2
10/27/1995 25.4 967.4
1/22/1996 24.2 968.6
4/15/1996 20.9 971.9
7/10/1996 22.9 969.9
12/1/1998 23.5 969.3
12/8/1999 26.3 966.5
3/24/2003* 23.9 968.9

M-4 999.6 5/17/1993 33.8 965.8
6/1/1993 32.5 967.1

12/13/1993 36.8 962.8
3/7/1994 33.0 966.6
8/23/1994 35.4 964.2
10/11/1994 37.1 962.5
4/26/1995 29.8 969.8
10/27/1995 34.2 965.4
1/22/1996 30.1 969.5
4/15/1996 30.1 969.5
7/10/1996 32.0 967.6
12/1/1998 34.5 965.1
6/23/1999 31.8 967.8
12/8/1999 35.4 964.3
3/24/2003* 33.4 966.2
6/21/2006 30.6 969.0

Unable to Locate Well

Well Abandoned



 

 TOC1 Groundwater Groundwater
Elevation Depth Elevation

 Well (feet)   Date       (feet)             (feet)        

Table 4
Groundwater Elevation Data 
2801 MacArthur Boulevard

Oakland, California

M-5 992.9 8/23/1994 31.8 961.1
10/11/1994 33.6 959.3
4/26/1995 20.5 972.4
10/27/1995 31.5 961.4
1/22/1996 25.6 967.3
4/15/1996 21.7 971.2
7/10/1996 26.8 966.1
12/1/1998 28.8 964.1
6/23/1999 26.5 966.4
12/8/1999 32.1 960.9
3/24/2003* 25.9 967.0
6/22/2006 23.9 969.0

M-6 997.7 8/23/1994 41.2 956.5
10/11/1994 38.2 959.5
4/26/1995 27.8 969.9
10/27/1995 34.9 962.8
1/22/1996 22.0 975.7
4/15/1996 28.5 969.2
7/10/1996 32.6 965.1
12/1/1998 -- inaccessible
6/23/1999 31.7 966.0
12/8/1999 36.3 961.4
3/24/2003* 32.9 964.8
6/22/2006 29.6 968.1

P-1 999.6 10/24/1990 37.9 961.7
10/25/1990 38.0 961.6
11/2/1990 38.4 961.2
11/6/1990 38.7 960.9
11/16/1990 38.3 961.3
11/23/1990 38.1 961.5
11/28/1990 38.3 961.3
12/5/1990 38.2 961.4
3/18/1991 37.8 961.8
3/29/1991 36.9 962.7
4/3/1991 36.8 962.8
4/9/1991 36.9 962.7
4/16/1991 36.7 962.9
4/18/1991 36.8 962.8
4/30/1991 36.3 963.3



 

 TOC1 Groundwater Groundwater
Elevation Depth Elevation

 Well (feet)   Date       (feet)             (feet)        

Table 4
Groundwater Elevation Data 
2801 MacArthur Boulevard

Oakland, California

P-1 5/7/1991 36.2 963.4
(cont.) 1/16/1992 36.6 963.0

3/9/1993 32.8 966.8
6/1/1993 30.0 969.6

12/13/1993 33.7 965.9
3/7/1994 32.6 967.0
8/23/1994 32.7 966.9
10/11/1994 33.5 966.1
4/26/1995 27.6 972.0
10/27/1995 31.8 967.8
1/22/1996 33.3 966.3
4/15/1996 28.2 971.4
7/10/1996 29.3 970.3
12/1/1998 31.9 967.7
12/8/1999 32.7 967.0
6/21/2006 26.1 973.5

P-2 997.8 10/24/1990 41.1 956.7
10/25/1990 40.6 957.2
11/2/1990 38.4 959.4
11/6/1990 37.0 960.8
11/16/1990 37.4 960.4
11/23/1990 35.9 961.9
11/28/1990 35.4 962.4
2/5/1990 35.0 962.8
3/18/1991 31.4 966.4
3/29/1991 28.2 969.6
4/3/1991 26.8 971.0
4/9/1991 26.5 971.3
4/16/1991 26.5 971.3
4/18/1991 26.5 971.3
4/30/1991 26.7 971.1
5/7/1991 27.0 970.8
1/16/1992 33.7 964.1
3/9/1993 23.6 974.2
5/17/1993 23.7 974.1
6/1/1993 24.4 973.4
8/17/1993 28.3 969.5
12/13/1993 31.0 966.8
3/7/1994 25.4 972.4
8/23/1994 30.3 967.5



 

 TOC1 Groundwater Groundwater
Elevation Depth Elevation

 Well (feet)   Date       (feet)             (feet)        

Table 4
Groundwater Elevation Data 
2801 MacArthur Boulevard

Oakland, California

P-2 10/11/1994 32.3 965.5
(cont.) 4/26/1995 19.9 977.9

10/27/1995 29.6 968.2
1/22/1996 27.4 970.4
4/15/1996 21.3 976.5
7/10/1996 25.0 972.8
12/1/1998 28.2 969.6
6/23/1999 24.8 973.0
12/8/1999 31.2 966.6
3/24/2003 25.8 972.0
6/21/2006 22.7 975.2

P-3 999.1 3/29/1991 24.7 974.4
4/3/1991 25.1 974.0
4/9/1991 25.9 973.2
4/16/1991 26.2 972.9
4/18/1991 26.2 972.9
4/30/1991 26.8 972.3
5/7/1991 27.4 971.7
1/23/1992 32.5 966.6
3/9/1993 24.8 974.3
6/4/1993 23.9 975.2
8/17/1993 28.5 970.6
12/13/1993 29.3 969.8
3/7/1994 25.0 974.1
8/23/1994 30.1 969.0
10/11/1994 32.0 967.1
4/26/1995 20.5 978.6
10/27/1995 27.8 971.3
1/22/1996 26.7 972.4
4/15/1996 21.4 977.7
7/10/1996 25.1 974.0
12/1/1998 27.2 971.9
6/23/1999 24.5 974.6
12/8/1999 31.3 967.8

Note 1 - Elevations relative to site-specific datum.  Temporary Bench Mark No. 1,
 top of concrete at west corner of northernmost pump island. Assumed elevation 
 = 1,000.0 feet.

Well Abandoned



 
 

 

 

Soil Samples 

Analytes B-13 @25.5
B-13 @25.5 
Split Sample % RPD B-14 @30.0

B-14 @30.0 
Split Sample % RPD B-15 @25

B-15 @25 
Split Sample % RPD B-16 @30.5

B-16 @30.5 
Split Sample % RPD B-18 @15

B-18 @15 
Split 

Sample % RPD
Hydrocarbons

TPHg (mg/kg) 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0 630 780 -21 450 440 2

Groundwater

Analytes B-13 
B-13 

Duplicate % RPD B-15
B-14 

Duplicate % RPD B-17
B-17 

Duplicate % RPD B-18
B-18 

Duplicate % RPD
Hydrocarbons

TPHg (ug/l) 25 25 0 7,000 6,900 1 59 59 0 29,000 34,000 -16

Notes
TPHg = Total petroleum hydrocarbons as gasoline
ug/l = microgram per liter
Detected concentrations are shown in bold
RPD = Relative Percentage Difference

Table 5

Project No 838.006

 Summary of Quality Control Data - Soil and Grab Groundwater Samples
2801 Macarthur Boulevard

Oakland, California
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APPENDIX B 
USCS AND LOGS OF BORINGS 



















 

 

APPENDIX C 
LABORATORY REPORTS 
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APPENDIX D 
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ADDITIONAL HISTORICAL DATA 
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