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1. Introduction 

On behalf of Chevron Environmental Management Company, for itself and as Attorney-

in-Fact for Union Oil Company of California, ARCADIS U.S., Inc. (ARCADIS) prepared 

this Off-Site Groundwater Investigation Report (report) for the former Unocal Station 

No. 0843, located at 1629 Webster Street in Alameda, California (site; Figures 1 and 

2). This report summarizes the cone penetrometer testing (CPT) jointly conducted with 

Shell #13-5032 located at 1601 Webster Street. The CPT investigation was completed 

to delineate methyl tertiary butyl ether (MTBE) concentrations in off-site groundwater. 

Assessment activities were conducted following the Alameda County Department of 

Environmental Health’s approval of the Implementation Plan for CPT Investigation 

(work plan; ARCADIS 2014a) on May 28, 2014 (Appendix A). This report includes a 

site description, summary of site investigation activities, groundwater analytical results, 

and the path forward to site closure. 
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2. Site Description  

The former Unocal site (site) is currently a paved parking lot (Alameda County 

Assessor’s Parcel # 74-430-1-1) located at 1629 Webster Street in Alameda, California 

(Figure 1). Former underground storage tanks (USTs), dispenser islands, and a kiosk 

have been removed from the site. Currently, 12 groundwater monitoring wells (MW-1, 

MW-1AR, MW-1BR, MW-3 through MW-11) and one injection point well (TSP-1) are 

associated with the site (Figure 2). The site is located on the southwest corner of 

Webster Street and Pacific Avenue. Future use of the site includes redevelopment 

activities into a retail store, with residential apartments above the retail store. The site is 

bound to the north by Pacific Street, to the east by Webster Street, and to the south 

and west by commercial property.  

The Shell site is a Shell-branded service station located on the northwestern corner of 

Webster Street and Lincoln Avenue in a mixed commercial and residential area of 

Alameda, California. The Shell site layout includes a station building, three gasoline 

underground storage tanks (USTs), and two dispenser islands. 

2.1 Regional and Site Geology and Hydrogeology 

The site is located at the eastern portion of the San Francisco Bay and is underlain by 

interbedded Holocene-age marine beach and near-shore deposits, primarily composed 

of semiconsolidated, well-graded to poorly graded sand, silty sand/sandy silt, silt, and 

clayey sand (Delta Environmental Consultants [Delta] 2010). 

During site investigation activities, borings were advanced to a maximum depth of 

approximately 45 feet below ground surface (bgs). Borings indicate that the site is 

underlain by clays, silty sands, sandy silts, and sands. A site map with CPT locations is 

included on Figure 2. Copies of the CPT logs are provided in Appendix B. 

2.2 Regional and Site Hydrogeology 

The site is located within the San Francisco Bay and is bounded to the west and south 

by the bay and to the north and east by the Oakland Inner Harbor (Figure 1).  

Quarterly groundwater monitoring and sampling have been conducted at the site since 

March 1999. During the most recent groundwater monitoring and sampling event 

conducted on August 13, 2014, the depth to groundwater ranged from 7.70 to 9.65 feet 

below top of casing in MW-5 and MW-1AR, respectively. 
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Groundwater elevations varied from 8.75 to 9.70 feet mean sea level in MW-5 and 

MW-1, respectively. Groundwater flow direction was 0.003 foot per foot (ft/ft) to the 

northeast in the shallow zone and 0.002 ft/ft in the submerged zone (ARCADIS 2014b). 

2.3 Summary of Previous Work 

Investigation and remediation activities at the site were initiated in 1998 during the 

removal of USTs, product lines, and dispensers from the site. This section summarizes 

previous work, including release history, site assessment, and site remediation 

activities.   

2.3.1 Release History 

In June 1998, during the removal of two single-walled steel 10,000-gallon gasoline 

USTs, one 550-gallon waste oil UST, associated product lines, and fuel dispensers, 

two holes were observed in the waste oil UST. Approximately 338 tons of hydrocarbon-

impacted soil and backfill were removed during the UST removal activities (Delta 

2010). A conductor casing was installed within the former UST cavity to accommodate 

possible periodic groundwater sampling and/or groundwater extraction (Environmental 

Resolutions, Inc. [ERI] 1998). Constituents of potential concern (COPCs) at the site 

include total petroleum hydrocarbons as gasoline (TPH-g); benzene, toluene, 

ethylbenzene, and total xylenes (BTEX, collectively); and MTBE. 

2.3.2 Site Assessment and Remediation History 

In March 1999, ERI advanced four on-site soil borings (B1 through B4) and 

subsequently converted the borings to monitoring wells MW-1 through MW-4. Soil 

samples were collected from each location at approximately 10.5 feet bgs and 

analyzed for TPH-g, BTEX, and MTBE. The soil sample collected at B-2 contained 

concentrations of benzene (0.0295 milligram per kilogram [mg/kg]), toluene (0.0658 

mg/kg), ethylbenzene (0.0359 mg/kg), and total xylenes (0.119 mg/kg). Concentrations 

of MTBE were detected in the samples collected from soil borings B-2 (0.561 mg/kg) 

and B-4 (0.109 mg/kg). TPH-g was not detected above the respective method 

reporting limit (MRL) (Delta 2010).  

In December 1999, ERI advanced two off-site soil borings (B5 and B6) and 

subsequently converted the borings to monitoring wells MW-5 and MW-6 (Delta 2010).  
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On May 23, 2001, ERI advanced five direct-push soil borings (GP-1 through GP-5) to 

investigate potential pathways for groundwater flow and the migration of dissolved-

phase hydrocarbons facilitated by underground utilities near the site; the results 

showed insufficient evidence. The only detections were total xylenes in GP-3 (0.011 

mg/kg) and MTBE in GP-5 (0.18 mg/kg) (ERI 2001). 

On December 4, 2001, ERI advanced 12 direct-push soil borings (GP-6 through 

GP-17) to further assess the extent of residual hydrocarbons in the vadose zone. The 

investigation was to evaluate utility trenches as potential preferential pathways for 

groundwater and offsite migration. The results indicated no detections in any of the soil 

borings, suggesting that the extent of the impacts is limited to soil and groundwater on 

site (ERI 2002). 

In November and December 2002, during remedial excavation of hydrocarbon-

impacted soil, ERI destroyed monitoring well MW-2 (located near the former eastern 

dispenser island) and replaced it with monitoring well MW-2A (same location). 

Approximately 292 tons of hydrocarbon-impacted soil were removed during the 

excavation activities (ERI 2003). Four soil samples (S-10-EX1N, S-10-EX1S, S-10-

EX1W, and S-10-EX1E) were collected at approximately 10 feet bgs along the edges 

of the excavation area and analyzed for TPH-g, BTEX, and MTBE. Results for these 

soil samples are summarized below:  

 Toluene was detected in soil samples S-10-EX1W (4.1 mg/kg) and S-10-EX1E 

(1.2 mg/kg).  

 Ethylbenzene was detected in soil samples S-10-EX1N (0.73 mg/kg), S-10-EX1W 

(20 mg/kg), and S-10-EX1E (0.34 mg/kg).  

 Total xylenes were detected in soil samples S-10-EX1N (4.9 mg/kg), S-10-EX1W 

(120 mg/kg), and S-10-EX1E (0.82 mg/kg).  

 MTBE was detected in the samples collected from soil boring S-10-EX1E (0.36 

mg/kg).  

 TPH-g and benzene were not detected in any of the soil samples. 

On August 14, 2008, Delta advanced one CPT boring (CPT-01) to a depth of 55 feet 

bgs. One soil sample was collected from CPT-01 at 7 feet bgs and was analyzed for 

TPH-g, BTEX, MTBE, tertiary butyl alcohol (TBA), tertiary amyl methyl ether (TAME), 
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di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), ethylene dibromide, 

ethylene dichloride (EDC), and ethanol. These constituents were not detected in the 

soil sample (Delta 2008). 

From May 12 through 29, 2009, seven groundwater monitoring wells (MW-1AR, MW-

1BR, and MW-7 through MW-11) and one ozone injection well (TSP-1) were installed 

at the site. In addition, one on-site monitoring well (MW-2A) was destroyed (Delta 

2009a). Soil samples were collected at all locations between 10 and 20 feet bgs and 

analyzed for TPH-g, BTEX, MTBE, TBA, TAME, DIPE, ETBE, EDC, ethanol, sulfate, 

and manganese. Results for these soil samples are summarized below: 

 Maximum concentrations of TPH-g (4,100 mg/kg), ethylbenzene (38 mg/kg), and 

total xylenes (770 mg/kg) were detected in the soil sample collected from MW-7 

from 10 feet bgs.  

 The maximum concentration of MTBE (0.25 mg/kg) was detected in the sample 

collected from MW-1AR from 20 feet bgs.  

 The maximum concentration of sulfate (51 mg/kg) was detected in the sample 

collected from MW-11 from 10 feet bgs.  

 The maximum concentration of manganese (190 mg/kg) was detected in the 

samples collected from MW-9 and MW-11 from 10 feet bgs.  

 Benzene, toluene, TBA, TAME, DIPE, ETBE, EDC, and ethanol were not detected 

above their respective MRLs in any of the soil samples collected. 

Between August 10 and September 4, 2009, Delta performed an ozone injection 

feasibility test at ozone injection point TSP-1. The testing included continuous ozone 

injection into well TSP-1 for 8 hours per day at an approximate rate of 0.45 pound of 

ozone per day. Depth to water, dissolved oxygen, and oxidation-reduction potential 

were monitored before, during, and after the injection in surrounding on-site monitoring 

wells MW-1AR, MW-1BR, MW-7, MW-8, MW-9, MW-10, and MW-11 (Delta 2009b). 
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3. Site Investigation 

Between September 22 and 25, and November 7 through 17, 2014, ARCADIS 

implemented the work plan (ARCADIS 2014a). Using a direct-push drill rig, CPT 

borings were advanced to collect soil lithology and depth discrete groundwater 

samples using HydroPunch™ technology. All CPT locations are shown on Figure 2 

and soil boring logs are provided in Appendix B. 

3.1 Work Plan Modifications 

The work plan (ARCADIS 2014a) proposed advancing seven CPT locations (CPT-01 

through CPT-07) to an approximate depth of 45 feet bgs. Modifications to the work plan 

(ARCADIS 2014a) were made based on field observations and are summarized below:  

 CPT-05 was not advanced based on Phase 1 data. 

 CPT-03, CPT-06, and CPT-07 were advance using a HydroPunch™ only to limit 

work near active utilities 

 CPT-06 was stopped at 40 feet bgs due to refusal. 

3.2 Permitting and Utility Locating 

ARCADIS obtained well permits from the Alameda County Public Works Agency 

(ACPWA) prior to executing CPT investigation activities. Additionally, an encroachment 

permit was obtained from the City of Alameda (COA) for all CPT borings located in a 

COA public right-of-way. Both ACPWA and COA were notified in advance of CPT 

investigation field activities.   

Underground Service Alert North (USAN) ticket numbers 0340460 and 0340475 were 

posted on August 21, 2014, to notify public utilities located near the proposed intrusive 

work. A request to re-mark utilities was submitted on September 18, 2014. The USAN 

was renewed as needed until field activities commenced on October 22, 2014. An 

additional USAN extension was requested to ensure adherence to the laws during the 

November 7 and 17, 2014 event. In addition to the USAN notification, ARCADIS 

retained a private utility-locating company to identify and mark underground utilities to 

be avoided during subsurface activities. The subsurface geophysical survey was 

conducted by Cruz Brothers Locators of Soquel, California on July 24, 2014, 

September 24 and 25, 2015, and November 7, 2015. 
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3.3 Site-Specific Health and Safety Plan 

ARCADIS prepared a site-specific Health and Safety Plan (HASP; ARCADIS 2014c) 

for direct-push drilling and groundwater sampling activities at the site, as required by 

the Occupational Health and Safety Administration Standard Hazardous Waste 

Operations and Emergency Response guidelines (29 Code of Federal Regulations 

1910.120). The HASP (ARCADIS 2014c) was reviewed and signed by ARCADIS 

personnel and subcontractors prior to performing work at the site. 

3.4 Cone Penetrometer Testing 

Prior to drilling, all proposed boring locations were manually cleared of underground 

utilities by advancing a hand auger to approximately 8 feet 1 inch bgs. Borings CPT-02 

and CPT-04 were advanced to 45 feet bgs. Locations CPT-01, CPT-03, CPT-06, and 

CPT-07 were not advanced using CPT technology. CPT-02 and CPT-04 were 

advanced using a piezocone connected by stainless steel rods to a hydraulic direct-

push system that advanced the piezocone through the soil. The piezocone measured 

friction, tip resistance, and pore pressure. These parameters were recorded and used 

to determine the lithology on a nearly continuous geologic log. CPT was performed in 

accordance with ASTM International Standard D-5778-95 (2000). The CPT logs are 

included in Appendix B.  

3.5 Groundwater Sample Collection 

A direct-push rig was used to advance soil borings into the groundwater-bearing zone. 

Groundwater samples were collected using a HydroPunch™ sampling device from 4-

foot intervals. All groundwater samples were placed on ice, cooled to approximately 4 

degrees Celsius, and transported to BC Laboratories under proper chain of custody 

procedures. The groundwater samples were analyzed for total purgeable petroleum 

hydrocarbons (TPPH), BTEX, and MTBE by United States Environmental Protection 

Agency Method 8260B. 

3.6 Investigation Results 

3.6.1 Cone Penetrometer Test Investigation Results 

Soil types encountered during the CPT investigation were consistent with previous 

subsurface observations at the site. Silty sand and sand were the dominant soil types 

throughout the borings. CPT boring logs are provided in Appendix B. 



 

351849_CPT Investigation Report 8 

 
Off-Site Groundwater 
Investigation Report 

Former Unocal Station 0843 
1629 Webster Street 
Alameda, California 

3.6.2 Groundwater Results 

Groundwater samples were submitted to BC Laboratories for analysis. Groundwater 

samples with detected COPCs are summarized below; all other groundwater samples 

were below the MRL. All groundwater sample analytical results for site COPCs were 

below their respective environmental screening level (ESL; San Francisco Regional 

Water Quality Control Board 2013) for groundwater (using default settings), except 

total purgeable petroleum hydrocarbons (TPPH) and MTBE. Groundwater sample 

results are summarized below: 

 TPPH was detected above the ESL of 100 micrograms per liter (µg/L) in CPT-01 

(290 µg/L at 35 to 39 feet bgs) and CPT-06 (140 µg/L at 35 to 39 feet bgs).  

 MTBE was detected above the ESL of 5 µg/L in CPT -01 (450 µg/L at 25 to 29 feet 

bgs, 6.4 µg/L at 30-34 feet bgs, and 9.7 µg/L at 35 to 39 feet bgs).  

Samples collected from CPT-01 and CPT-06 had concentrations that exceeded the 

groundwater as a potential drinking water resource ESL, but were below the ESL for 

groundwater that is not a potential drinking water resource. CPT groundwater grab 

sample analytical results are presented in Table 1. Potential migration paths for TPPH 

and MTBE are shown on Figures 3, 4, and 5. In addition, the figures depict the current 

groundwater plumes, if any, based on August 13, 2014 groundwater sampling data. 

3.7 Equipment Decontamination 

The down-hole equipment was washed with Alconox® and water upon completion of 

each borehole. Rods and sampling equipment were steam-cleaned following the 

completion of each borehole. 

3.8 Borehole Abandonment 

Following completion of borehole advancement, each borehole was backfilled to 

approximately 2 to 3 feet bgs using neat cement. The ground surface to 3 feet bgs was 

backfilled to match the existing surface conditions. 

3.9 Investigation-Derived Waste Disposal 

Investigation-derived waste (IDW) produced during drilling operations was 

containerized in 55-gallon drums and temporarily stored on site pending 
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characterization for off-site disposal. One composite IDW sample was collected for 

waste profiling purposes. IDW will be removed from the site and transported to an 

approved landfill based on the analytical results of the composite soil sample. 
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4. Summary and Conclusions 

The CPT Investigation provided additional site lithology and groundwater analytical 

data. The site lithology data are consistent with previous observations. The site is 

underlain by silty sand and sand. The analytical data for groundwater grab samples 

collected in 2014 indicate that all detected COPC concentrations are below the ESL for 

groundwater as a potential drinking water resource, except TPPH and MTBE. Samples 

collected from CPT-01 and CPT-06 had concentrations that exceeded the groundwater 

as a potential drinking water resource ESL, but were below the ESL for groundwater 

that is not a potential drinking water resource. 

Based on the groundwater analytical results, ARCADIS intends to submit a Conceptual 

Site Model and Low-Threat Underground Storage Tank Case Closure Request in 

accordance with the State Water Resources Control Board’s (SWRCB’s) Low-Threat 

Underground Storage Tank Case Closure Policy (SWRCB 2012). 
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ARCADIS 1 of 1

Well ID
Date

Sampled

Screen 
Interval 

(feet bgs)

TPPH
(µg/L)

Benzene 
(µg/L)

Toluene 
(µg/L)

Ethyl-
benzene 

(µg/L)

Total
Xylenes 
(µg/L)

MTBE      
(µg/L)

TBA             
(µg/L)

Comments

100* 1 40 30 20 5 12

CPT-01 9/24/2014 25-29 54 <0.50 <0.50 <0.50 <1.0 450 <10
CPT-01 9/24/2014 30-34 76 0.62 <0.50 <0.50 <1.0 6.4 <10

CPT-01 9/24/2014 35-39 290 <0.50 <0.50 <0.50 <1.0 9.7 <10
Chromatograph is dominated by a single peak at about 3.5 
minutes which is atypical of gasoline.

CPT-01 9/24/2014 40-44 <50 <0.50 <0.50 <0.50 <1.0 0.56 <10
CPT-02 9/25/2014 25-29 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-02 9/25/2014 30-34 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-02 9/25/2014 35-39 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-02 9/25/2014 40-44 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-03 9/25/2014 25-29 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-03 9/25/2014 40-44 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-04 9/22/2014 25-29 <50 <0.50 <0.50 <0.50 <1.0 0.69 <10
CPT-04 9/22/2014 30-34 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-04 9/22/2014 35-39 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-04 9/22/2014 40-44 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-05
CPT-06 11/7/2014 25-28 <50 <0.50 <0.50 <0.50 <1.0 0.82 <10

CPT-06-D 11/7/2014 25-28 <50 <0.50 <0.50 <0.50 <1.0 0.88 <10 Blind Duplicate
CPT-06 11/7/2014 30-33 0.6 <0.0050 <0.0050 <0.0050 <0.010 <0.0050 <0.050 Ran as soil due to the presence of silt in the VOAs. Data in mg/kg
CPT-06 11/7/2014 35-39 140 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-07 11/17/2014 25-29 <50 <0.50 <0.50 <0.50 <1.0 0.69 <10
CPT-07 11/17/2014 30-34 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-07 11/17/2014 35-39 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10
CPT-07 11/17/2014 40-44 <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10

EB-1 9/25/2014 -- <50 <0.50 0.97 <0.50 <1.0 <0.50 <10
TB-1 9/25/2014 -- <50 <0.50 1.0 <0.50 <1.0 <0.50 <10
TB-1 11/7/2014 -- <50 <0.50 <0.50 <0.50 <1.0 <0.50 <10

Standard Abbreviations

* ESL is for total petroleum hydrocarbons as gasoline

-- not applicable

< not detected at or above laboratory detection limit

µg/L micrograms per liter (approx. equivalent to parts per billion, ppb)

bgs feet below ground surface

ESL San Francisco Regional Water Quality Control Board's Environmental Screening Limit (December 2013)

MTBE methyl tertiary butyl ether

TBA tertiary butyl alcohol

Not installed. Not needed based on Phase 1 data

Table 1
CPT Groundwater Grab Sample Analytical Results

Unocal Service Station No. 0843
1629 Webster Street
Alameda, California

ESL
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