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CONESTOGA-ROVERS Telephone: 91&889·8900 Facsimile: 916-889-8999 
& ASSOCIATES www.CRAworld.com 

October 28, 2009 

Mr. Jerry Wickham 
Alameda County Environmental Health (ACEH) 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502--6577 

Re: Third Quarter 2009 Groundwater Monitoring Report 
Former Signal Oil Marine Storage and Distribution Facility 
(Former Chevron Bulk Plant 20-6127) 
2301-2311 Blanding Avenue 
Alameda, California 
SLIC Case R00002466 

Dear Mr. Wickham: 

Reference No. 631916 

Conestoga-Rovers & Associates (CRA) is submitting this Third Quarter 2009 Groundwater 
Monitoring Report on behalf of Chevron Environmental Management Company (Chevron) for 
the site referenced above. The current monitoring and sampling program consists of gauging 
and sampling groundwater from wells MW-1 through MW-5 onsite and collecting a surface 
water sample (CS-2) from the adjacent Alameda Canal on a quarterly basis. Site background 
information, summary of previous investigation, the results of the current monitoring and 
sampling activities, CRA's conclusions and recommendations, and anticipated future activities 
are discussed below. 

SITE BACKGROUND 

Site Description: The approximately 3.5-acre site is located on the northeast side of 
Blanding Avenue between Oak and Park Streets in Alameda, California (Figures 1 and 2). Land 
use in the site vicinity is primarily commercial and industrial. The Alameda Canal and a 
marina are located adjacent to the northeast side of the site. The site is currently occupied by 
three large commercial buildings, which are used for office, retail, and storage space, and 
identified as Park Street Landing at 2307-2337 Blanding Avenue. 

Site History: A Sanborn map dated 1897 showed the site as occupied by several residential 
structures and outbuildings; the southeast portion of the site was shown as occupied by a 
laundry facility and a blacksmith. From at least 1930 until approximately 1961, the 
northwestern portion of the site was occupied by a petroleum bulk plant operated by Signal Oil 
& Gas Company. Former bulk plant facilities consisted of one large and seven smaller gasoline 
aboveground storage tanks (ASTs) within concrete secondary containment, underground 
piping, an office building, a loading rack, and a small structure containing gasoline pumps 
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(Figure 2). The northeast portion of the facility was shown as occupied by a structure identified 
as an auto garage and also used for paint storage on Sanborn maps dated between 1932 and 
1950. A rail spur was shown to service the facilities on Blanding Avenue. The central portion of 
the site was shown as occupied by two structures identified as wholesale tires and a can 
warehouse. An additional larger structure was shown in the central portion of the site that was 
identified as vacant on the 1948 Sanborn map and as a ladder factory on the 1950 Sanborn map. 
Several structures appeared present in the southeast portion of the site in the 1939 aerial 
photograph. However, only one or two small sheds were shown in this area on the 1948 and 
1950 Sanborn maps. In the 1958 aerial photograph, the ladder factory structure no longer 
appeared present and the southeast portion of the site appeared vacant and used for parking. 
Between 1957 and 1963, the buildings at the site were reportedly removed; it is assumed that the 
ASTs and piping were also removed at this time. In the 1965 aerial photograph, all the bulk 
plant facilities appear to have been removed and the majority of the site appears occupied by a 
construction materials yard with several small structures. Several additional structures also 
appear present in the southeast portion of the site. From 1973 to 1983, the northwestern portion 
of the site reportedly was used as a construction yard and for boat repair activities; and the 
southeastern portion was occupied by a restaurant, paved parking area, and a possible 
automobile sales lot. In 1987, the site was redeveloped with the current configuration. 

To date, 5 groundwater monitoring wells, 6 vapor wells, and 7 sub-slab vapor points have been 
installed at the site. Additionally, 28 soil borings have been advanced and 3 surface soil 
samples collected at the site. Quarterly monitoring and sampling initiated in 2001 is ongoing. 
A summary of previous environmental investigations conducted to date at the site is presented 
as Attachment A. Well construction information is presented in Table 1. 

Site Geology and Hydrogeology: The soils encountered beneath the site generally consist of 
silty sand and clayey sand from just beneath grade to approximately 5 and 9 feet below grade 
(fbg). Fill consisting of black sand and concrete fragments has been reported in several borings 
at shallow depths. A 4- to 5-foot-thick layer of clay with some sand underlies the silty sand and 
clayey sand. Below the clay is silty sand and sandy silt to the maximum depth of explored of 
approximately 20.5 fbg. Groundwater is encountered in site borings at approximately 14.5 to 
15 fbg within the silty sand and sandy silt and subsequently rises in the borings/wells to 
approximately 7 to 10 fbg. Historical depth to water and groundwater elevation data is 
included in Gettler-Ryan's (G-R's) quarterly monitoring and sampling report (Attachment B). 

RESULTS OF THIRD QUARTER 2009 MONITORING AND SAMPLING EVENT 

Groundwater Monitoring and Sampling: On July 3, 2009, G-R gauged and sampled monitoring 
wells MW-1 through MW-5, and collected grab surface water samples from canal sampling 
location CS-2 (Figure 2). This was the initial sampling event for newly installed wells MW-2 
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through MW-S. G-R's August 2S, 2009 Groundwater Monitoring and Sampling Report is included 
as Attachment B. Third quarter monitoring and sampling results are discussed below. 

Depth to groundwater in site wells ranged from 3.91 fbg in well MW-2 to 8.08 fbg in well 
MW-1. Groundwater flow direction was calculated towards the north-northeast at a gradient of 
0.008 to 0.02 (Figure 1 of Attachment B). 

Groundwater samples collected quarterly from the site wells are analyzed for total petroleum 
hydrocarbons as diesel (TPHd), total petroleum hydrocarbons as gasoline (TPHg) and benzene, 
toluene, ethylbenzene and xylenes (BTEX). In addition, samples from well MW-1 and surface 
water sampling point CS-2 are analyzed for methyl tertiary butyl ether (MTBE), and samples 
from wells MW-2 through MW-S were analyzed for California Assessment Manual metals 
(CAM 17). 

Total Petroleum Hydrocarbons as Diesel: 

• TPHd was detected in wells MW-1, MW-3 and MW-S at concentrations of 1,300 micrograms 
per liter ()lg/L), 170 )lg/L and 110 )lg/L, respectively (Figure 3) 

• No TPHd was detected in wells MW-2 and MW-4, or at canal sampling location CS-2 
• The TPHd concentration observed this quarter in MW-1 is within historical ranges and is 

consistent with seasonal fluctuations (Table 1 of Attachment B) 

Total Petroleum Hydrocarbons as Gasoline: 

• TPHg was also detected in wells MW-1, MW-3 and MW-S at concentrations of Sl )lg/L, 
310 )lg/L and 930 )lg/L, respectively (Figure 4) 

• No TPHg was detected in wells MW-2 and MW-4, or at canal sampling location CS-2 
• The TPHg concentration observed this quarter in MW-1 is within historical ranges and have 

generally decreased overtime (Table 1 of Attachment B) 

Benzene, Toluene, Ethylbenzene and Xylenes: 

• Benzene was detected in only wells MW-3 and MW-S at concentrations of 1 )lg/L and 
33 )lg/L, respectively (Figure S) 

• Toluene and xylenes were only detected in well MW-S at concentrations of 2 )lg/L and 
3 )lg/L, and ethylbenzene was detected in only wells MW-3 and MW-5 at 2 )lg/L and 
0.6 )lg/L 

• No BTEX was detected in wells MW-1, MW-2 and MW-4, or at canal sampling location CS-2 
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Methyl tertiary butyl ether: 
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• No MTBE was detected in samples from well MW-1 or at the canal sampling location CS-2 

Metals: 

• No CAM 17 metals were detected above environmental screening levels (ESLs), with the 
exception of copper in well MW-3 and nickel in well MW-2 

• The ESL for copper (3.1 ,...,g/L) was slightly exceeded in well MW-3 at a concentration of 
3.3,...,g/L 

• The ESL for nickel (8.2 ,...,g/L) was slightly exceeded in well MW-2 at a concentration of 
10.6,...,g/L 

• Metal analytical results are summarized in Table 2 of Attachment B. 

CONCLUSIONS AND RECOMMENDATION 

Results of the third quarter 2009 sampling event indicate that the dissolved hydrocarbon 
concentrations in well MW-1 are generally stable. Based on the analytical data from the recently 
installed wells MW-2 through MW-5, the dissolved plume is localized north of the former ASTs 
in the area of the former fuel pumps (Figures 3 through 5). Further, the majority of current and 
past analytical results of grab samples collected from canal sampling location CS-2 indicate no 
current impact from the site to Alameda Canal. 

The primary constituent of concern is TPHd; however, TPHg concentrations were also observed 
in wells MW-3 and MW-5. Given the site history, the copper and nickel concentrations detected 
slightly above ESLs are unlikely to have come from former Signal Oil's fueling operations at the 
site. As such, CRA recommends that metals analysis be removed from the suite of analysis for 
the groundwater and canal grab samples collected during future events at the site. CRA 
recommends continued quarterly monitoring and sampling of wells MW-1 through MW-5 and 
surface water sampling location CS-2 to determine seasonal hydrocarbon concentration trends 
in groundwater beneath the site and to monitor the potential impact from the site to Alameda 
Canal. 

ANTICIPATED FUTURE ACTIVITIES 

Quarterly Groundwater and Surface Water Sampling: G-R will gauge and sample wells MW-1 
through MW-5 and surface water sampling location CS-2. Upon completion of this event, CRA 
will prepare a summary of the site conditions and monitoring results. 
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Sub-Slab Vapor Point Reinstallation and Vapor Sampling: Due to leaks observed during the 
initial sub-slab vapor sampling event in vapor points VP-9 through VP-13, CRA will reinstall 
the vapor points and collect vapor samples from each reinstalled vapor point. CRA will also 
sample vapor wells VP-1 through VP-6 to confirm the initial vapor sampling results. A 
summary report will be prepared and submitted to ACEH by December 2, 2009. 

We appreciate the opportunity to work with you on this project. Please contact Mr. Brian Silva 
at (916) 889-8908 if you have any questions or require additional information. 

Sincerely, 

CONESTOGA-ROVERS & ASSOCIATES 

Brian Silva 

OY/jt/8 
Encl. 

Figure 1 
Figure 2 
Figure 3 
Figure 4 
Figure 5 

Table 1 

Attachment A 
Attachment B 

Vicinity Map 
Site Plan 

A~~ 
Greg Barclay, PG 6260 

TPHd Concentrations in Groundwater - July 3, 2009 
TPHg Concentrations in Groundwater - July 3,2009 
Benzene Concentrations in Groundwater - July 3, 2009 

Well Construction Specifications 

Summary of Previous Environmental Work 
G-R Groundwater Monitoring and Sampling Report 

cc: Mike Bauer, Chevron Environmental Management Company (electronic only) 
Julie Beck Ball 
Peter Reinhold Beck 
Monroe Wingate 
Tom Foley, Gallagher & Miersch 
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figure 1
VICINITY MAP

FORMER SIGNAL OIL BULK PLANT (CHEVRON FACILITY 20-6127)
2301-2311 BLANDING AVENUE

631916-2009(008)GN-WA001 OCT 22/2009
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SITE PLAN
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2301-2311 BLANDING AVENUE
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figure 3
TPHd CONCENTRATIONS IN GROUNDWATER - JULY 3, 2009
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figure 4
TPHg CONCENTRATIONS IN GROUNDWATER - JULY 3, 2009
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figure 5
BENZENE CONCENTRATIONS IN GROUNDWATER - JULY 3, 2009
FORMER SIGNAL OIL BULK PLANT (CHEVRON FACILITY 20-6127)

2301-2311 BLANDING AVENUE

631916-2009(008)GN-WA005 OCT 22/2009

0 20 50ft

LEGEND

MONITORING WELL LOCATION

SHALLOW GROUNDWATER SAMPLE
(GEOMATRIX, APRIL 1995)

CANAL GRAB SURFACE WATER SAMPLE

FIRE INSURANCE MAP, DATED 1932

SOIL BORING (CRA, AUGUST, 2008)

SOIL BORING (RRM, OCTOBER 1998)

SOIL BORING (GEOMATRIX, FEBRUARY 1995)

SITE FEATURES NOTED ON SANBORN
GRAB SOIL SAMPLE (CAMBRIA, JANUARY 2004)

SUB-SLAB VAPOR POINT

NOTE:
WELL LOCATIONS ARE BASED ON MAP PROVIDED BY MORROW SURVEYING
(DWG NO.0857-149 ct, DATED 7-30-09).
ALL OTHER  LOCATIONS ARE APPROXIMATE.

KEY PLAN
SCALE: 1"=250'

VAPOR WELL

BENZENE CONCENTRATION CONTOUR

BENZENE CONCENTRATIONS ARE IN

DASHED WHERE INFERRED

MICROGRAMS PER LITER (ug/L)

10

(110)



  
 
631916 (8)  CONESTOGA-ROVERS & ASSOCIATES 
 

TABLE



TABLE 1

WELL CONSTRUCTION SPECIFICATIONS
FORMER SIGNAL OIL MARINE STORAGE AND DISTRIBUTION FACILITY

(FORMER CHEVRON BULK PLANT 20-6127)
2301-2311 BLANDING AVENUE

ALAMEDA, CALIFORNIA

Page 1 of 1

Well ID Date TOC Total Depth

Casing
Diameter 1 Slot Size Screen Interval Filter Pack Status

Installed (fbg) (inches) (inches) (fbg) (fbg)

MW-1 8/15/1990 13.49 19.5 2 0.020 4-19 3-19.5 Active
MW-2 6/19/2009 10.63 18 2 0.020 10.5-15.5 10-16 Active
MW-3 6/19/2009 10.72 18.5 2 0.020 13.5-18.5 12.5-18.5 Active
MW-4 6/19/2009 11.40 20.5 2 0.020 15.5-20.5 14.5-20.5 Active
MW-5 6/23/2009 10.5 18 2 0.020 13-18 12-18 Active

VP-12 7/9/2008 NS 4.25 1 0.020 3.75-4.25 3.5-4.5 Vapor only
VP-22 7/9/2008 NS 4.75 1 0.020 4.25-4.75 4-5 Vapor only
VP-32 7/14/2008 NS 5.75 1 0.020 5.25-5.75 5-6 Vapor only
VP-42 7/14/2008 NS 5.75 1 0.020 5.25-5.75 5-6 Vapor only
VP-52 7/14/2008 NS 5.75 1 0.020 5.25-5.75 5-6 Vapor only
VP-62 7/9/2008 NS 5.75 1 0.020 5.25-5.75 5-6 Vapor only
VP-73 7/17/2009 NS 0.5 0.25 NA NA NA Vapor only
VP-83 7/17/2009 NS 0.5 0.25 NA NA NA Vapor only
VP-93 7/22/2009 NS 0.5 0.25 NA NA NA Vapor only

VP-103 7/22/2009 NS 0.5 0.25 NA NA NA Vapor only
VP-113 7/17/2009 NS 0.5 0.25 NA NA NA Vapor only
VP-123 7/22/2009 NS 0.5 0.25 NA NA NA Vapor only
VP-133 7/22/2009 NS 0.5 0.25 NA NA NA Vapor only

Abbreviations / Notes

1 = Casing material: Schedule 40 PVC
2 = Wells VP-1 through VP-6 are vapor wells
3 = Wells VP-7 through VP-13 are sub-slab vapor points

fbg = Feet below grade
NA = Not applicable
NS = Not surveyed

TOC = Top of casing elevation (feet above mean sea level)

CRA 631916 (8)
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 

 
Former Signal Oil Bulk Plant 20-6127  

2301-2311 Blanding Avenue, Alameda, California 
 
1995 Soil and Groundwater Investigation:  In February 1995, Geomatrix Consultants, Inc. 
(Geomatrix) advanced eight soil borings (SB-1 through SB-8) to approximately 10 feet below 
grade (fbg) in the northwestern portion of the site to evaluate if previous site uses had impacted 
soil and groundwater quality.  Groundwater was not encountered in the borings.  Two to three 
soil samples were collected at various depths from each boring for laboratory analysis.  
Nineteen samples were analyzed for total petroleum hydrocarbons as gasoline (TPHg) and 
diesel (TPHd); and benzene, toluene, ethylbenzene, and xylenes (BTEX).  TPHg was detected in 
six of the samples at concentrations ranging from 4.0 to 2,000 milligrams per kilogram (mg/kg).  
TPHd was detected in the majority of the samples at concentrations ranging from 10  to 
250 mg/kg.  BTEX were also detected in several of the samples (benzene up to 3.7 mg/kg).  The 
highest concentrations of petroleum hydrocarbons generally were detected in borings SB-2 and 
SB-4 located in the vicinity of the former ASTs and gasoline pump, respectively, between 4 and 
7 fbg.  One sample from each boring (depths ranging from 0.5 to 3 fbg) was also analyzed for 
CAM 17 metals.  The detected metals concentrations generally appeared to be within the range 
of natural background levels with the exception of slightly elevated arsenic in a few samples.  
Arsenic was detected in the samples collected at 1 fbg from borings SB-3, SB-4, and SB-6 at 
68 mg/kg, 46 mg/kg, and 130 mg/kg, respectively.  As a result, deeper samples collected from 
borings SB-3 (6.5 fbg) and SB-6 (8 fbg) were also analyzed for arsenic; arsenic was not detected 
in the sample collected from SB-3, but was detected at 2.5 mg/kg in the sample collected from 
SB-6.  Based on these results, the soil impacted with arsenic appeared to be of limited vertical 
extent.  Three soil samples (SB-4-7’, SB-5-6’, and SB-8-7’) were also analyzed for VOCs, which 
were not detected.  Based on the soil analytical results, a shallow groundwater survey was 
recommended to evaluate if groundwater had been impacted by petroleum hydrocarbons.    
 
In April 1995, Geomatrix collected grab-groundwater samples from 10 shallow borings (GWS-7 
through GWS-16) drilled to depths of 15 to 21.5 fbg at the site.  Borings GWS-7 through GWS-12 
were located in the northeastern portion of the site adjacent to Alameda Canal to evaluate if 
impacted groundwater was flowing toward the canal; based on an assumed groundwater flow 
direction toward the canal.  Borings GWS-13 through GWS-15 were located on the southwest 
and northwest property boundaries in the assumed upgradient and perimeter crossgradient 
directions to evaluate the quality of groundwater coming onto the site.  Boring GWS-16 was 
located to the northeast of the former ASTs and was drilled approximately 6 feet deeper than 
the remaining borings to evaluate deeper groundwater quality.  The groundwater samples were 
analyzed for TPHg, BTEX, and TPHd; the samples were filtered by the laboratory to remove 
turbidity and a silica-gel cleanup was performed to remove non-petroleum organic matter prior 
to the TPHd analysis.  TPHg was detected in the samples collected from borings GWS-8 
through GWS-11 and GWS-16 at concentrations ranging from 70 (GWS-16) to 
22,000 micrograms per liter (µg/L) (GWS-9).  TPHd was detected in the samples collected from 
borings GWS-8 through GWS-11 at concentrations ranging from 60 (GWS-8) to 1,200 µg/L 
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(GWS-9).  Benzene was detected in the samples collected from borings GWS-8 through GWS-10 
and GWS-16 at concentrations of 36 µg/L, 6,200 µg/L, and 880 µg/L, respectively.  Toluene, 
ethylbenzene, and xylenes (up to 1,200 µg/L) were also detected in several of the samples.  The 
maximum concentrations were detected in boring GWS-9 located downgradient of the gasoline 
pump and loading rack.  Petroleum hydrocarbons were not detected in the upgradient borings 
GWS-13 through GWS-15.  The deeper sample (GWS-16) contained only low to trace 
hydrocarbon concentrations. 
 
A black granular material was encountered in boring GWS-7 in the northern corner of the site 
from approximately 2.5 to 6 fbg.  This material appeared similar to a small pile of black granular 
material observed on the northwestern property boundary that appeared to have originated 
from the adjacent property (a metal fabrication company).  A sample of this material was 
collected and analyzed for TPHd, VOCs, semi-VOCs, and CAM 17 metals.  An elevated 
concentration of copper (1,700 mg/kg) was detected in the sample. The detected concentration 
did not exceed the Total Threshold Limit Concentration (TTLC) of 2,500 mg/kg, which is the 
concentration above which a waste may be considered hazardous in California.  The sample 
was also analyzed for soluble copper using the Waste Extraction Test (WET) method; which 
was detected at 0.04 milligrams per liter (mg/L).  The detected soluble lead concentration did 
not exceed the Soluble Threshold Limit Concentration (STLC) of 25 mg/L, which is also the 
concentration above which a waste may be considered hazardous in California.  Details of this 
investigation were presented in the report entitled Soil Investigation and Shallow Groundwater 
Survey, Northwestern Portion of the Park Street Landing Site, prepared by Geomatrix and dated 
September 1995. 
 
1998 RBCA Tier 1 Evaluation:  In July 1998, RRM, Inc. (RRM) performed a Tier 1 Risk-Based 
Corrective Action (RBCA) assessment to evaluate the potential health risks posed by residual 
petroleum hydrocarbons in soil and groundwater at the site.  Based on the results, RRM 
recommended the collection of site-specific data to complete a Tier 2 RBCA evaluation; the 
identification of the beneficial uses of groundwater beneath the site; an evaluation of 
background water quality in Alameda Canal; and to provide evidence that biodegradation was 
reducing hydrocarbon concentrations.  Details of this investigation were presented in the report 
entitled Risk-Based Corrective Action (RBCA) Tier 1 Evaluation, Park Street Landing Site, prepared 
by RRM and dated July 24, 1998. 
 
1998 Soil and Groundwater Investigation:  In October 1998, RRM performed an additional soil 
and groundwater investigation at the site.  The purpose of the investigation was to: 1) collect 
site-specific data to complete a Tier 2 RBCA evaluation; 2) identify the beneficial uses of 
groundwater beneath the site; 3) evaluate the background water quality in Alameda Canal; and 
4) evaluate whether biodegradation of petroleum hydrocarbons was occurring beneath the site.  
Four additional borings (SB-9 through SB-12) were advanced to depths of 15 to 18 fbg during 
the investigation.  A total of eight soil samples were collected at various depths from the 
borings and analyzed for TPHg, TPHd, BTEX, and methyl tertiary butyl ether (MTBE).  TPHg 
was detected in the soil samples collected at 5 and 13 fbg from boring SB-9 (130 and 900 mg/kg, 
respectively); and in the sample collected at 6 fbg from boring SB-11 (140 mg/kg).  TPHd was 
detected in the soil samples collected at 5, 13, and 15 fbg from boring SB-9 (3,300 mg/kg, 
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1,300 mg/kg, and 1.2 mg/kg, respectively); in the sample collected at 5.5 fbg from boring SB-10 
(130 mg/kg); and in the sample collected at 6 fbg from boring SB-11 (60 mg/kg).  BTEX (up to 
3.3 mg/kg) were detected in the soil samples collected from borings SB-9 and SB-11; MTBE 
(using EPA Method 8020) was only detected in the sample collected at 13 fbg from boring SB-9 
(12 mg/kg).  Following the initial TPHd analysis, two rounds of silica gel cleanup followed by 
TPHd analysis were performed on the soil samples from boring SB-9.  The detected TPHd 
concentrations were reduced after each round, indicating that biodegradation was occurring, 
and natural organic matter was present in the subsurface. 
 
Grab-groundwater samples were collected from each boring and analyzed for TPHg, TPHd, 
BTEX, and MTBE.  TPHg was only detected in the samples collected from borings SB-9 
(14,000 µg/L) and SB-11 (310 µg/L).  TPHd was detected in the samples collected from borings 
SB-9 (83,000 µg/L), SB-10 (97 µg/L), and SB-11 (270 µg/L).  Benzene and MTBE (using EPA 
Method 8020) were only detected in the sample collected from boring SB-9 (1,400 and 260 µg/L, 
respectively); the sample was re-analyzed for MTBE using EPA Method 8260, and MTBE was 
not detected.  Toluene, ethylbenzene, and xylenes (up to 630 µg/L) were detected in the 
samples collected from borings SB-9 and SB-11.  As with the soil samples, a silica-gel cleanup 
reduced the detected TPHd concentrations.  Based on the depth to water in the borings, and the 
elevation of the borings, the groundwater flow direction was calculated to be northerly.  Based 
on natural biodegradation indicator parameters in groundwater (dissolved oxygen, 
oxidation-reduction potential, nitrate, and sulfate), it appeared that petroleum hydrocarbons 
were being degraded both aerobically and anaerobically; although it appeared that anaerobic 
processes dominated.   
 
Three grab-water samples (CS-1 through CS-3) were collected from Alameda Canal (Figure 2) 
and analyzed for TPHg, TPHd, BTEX, and MTBE; which were not detected.  Water level 
measurements were collected from the Alameda Canal and the four temporary wells placed in 
borings SB-9 through SB-12 to evaluate potential tidal influence on groundwater beneath the 
site.  The fluctuations in borings SB-10 through SB-12 were minimal indicating that 
groundwater was tidally influenced to a limited degree in these areas.  A more significant 
fluctuation was observed in SB-9; suggesting that groundwater in this area was tidally 
influenced, and tidal fluctuations would tend to stabilize the petroleum hydrocarbon plume in 
this area.  Two concrete sea walls separated shallow groundwater beneath the site from canal 
water; likely causing the limited tidal influence.  Based on the site data, relevant beneficial uses, 
and associated water quality parameters, the most applicable beneficial use of groundwater 
beneath the site was determined to be freshwater replenishment to surface water. 
 
A well survey was performed for a ½-mile radius around the site.  Nine wells were identified 
within the search radius (one recovery well, one irrigation well, five extraction wells, and two 
industrial wells).  All the wells were either located up-gradient of the site or across the Alameda 
Canal.  Based on the results of the Tier 2 RBCA evaluation, soil and groundwater petroleum 
hydrocarbon concentrations at the site did not exceed the site-specific target levels (SSTLs).  
Details of this investigation were presented in the report entitled Soil and Groundwater 
Investigation Results, Former Signal Oil Marine Terminal, prepared by RRM and dated May 7, 
1999.  
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2000 Monitoring Well Installation:  In December 2000, Gettler-Ryan Inc., under the supervision 
of Delta Environmental Consultants, Inc. (Delta), installed one groundwater monitoring well 
(MW-1) along the northeastern portion of the site adjacent to the Alameda Canal.   Soil samples 
were collected at depths of 5, 10, and 15 fbg from the well boring and analyzed for TPHg, 
TPHd, BTEX, and MTBE.  TPHg was only detected in the sample collected at 10 fbg 
(320 mg/kg).  TPHd was only detected in the samples collected at 5 and 10 fbg (30 and 
160 mg/kg, respectively).  Low concentrations of BTEX were detected in all the samples; MTBE 
was not detected in any of the samples.  The initial groundwater sample collected from the well 
contained TPHg, TPHd, and benzene at 5,210 µg/L, 1,100 µg/L, and 868 µg/L, respectively.  
Details of this investigation were presented in the report entitled Monitoring Well Installation 
Report, prepared by Delta and dated April 10, 2001.    
 
2004 Soil Investigation:  In January 2004, Cambria Environmental Technology, Inc. (Cambria) 
collected three surface soil samples (S1, S2, and S3) from the bank above the western shore of 
the Alameda Canal.  Sample S2 was collected directly down-slope of well MW-1 near a water 
seep observed on the slope above the canal.  Samples S1 and S3 were collected approximately 70 
feet east and 90 feet north of well MW-1, respectively, to evaluate background concentrations.  
The three samples were analyzed for TPHg, TPHd, BTEX, and MTBE.  TPHg, BTEX, and MTBE 
were not detected in any of the samples.  TPHd was detected in samples S1, S2, and S3 at 
14 mg/kg, 220 mg/kg, and 220 mg/kg, respectively.  The laboratory chromatographs indicated 
that the hydrocarbon pattern observed in these soil samples was not typical of diesel fuel.  
Therefore, it was concluded the TPHd detections may have represented either highly-degraded 
diesel fuel from various historical onsite and nearby operations, or residual organic material of 
unknown origin present in local fill material.  Details of this investigation were presented in the 
report entitled Soil Sampling Report, prepared by Cambria and dated February 18, 2004. 
 
Based on generally decreasing petroleum hydrocarbon concentrations in well MW-1 observed 
during quarterly monitoring, Cambria submitted a case closure request to ACEH dated 
January 10, 2006.  In response to this request, and in a letter dated October 17, 2007, the ACEH 
requested the collection of additional data to substantiate the conclusion that petroleum 
hydrocarbons were not migrating and discharging into Alameda Canal.  In addition, the 
potential for vapor intrusion was to be evaluated.  Therefore, CRA prepared and submitted Soil 
Boring and Vapor Point Installation Work Plan, dated January 10, 2008.  In a letter dated 
January 30, 2008, the ACEH approved the work plan, with several provisions.     
 
2008 Site Investigation:  In July 2008, CRA advanced six soil borings (SB-13 through SB-15 and 
SB-17 through SB-19) to a maximum depth of 16 fbg, and installed and sampled six permanent 
soil vapor wells (VP-1 through VP-6) to depths of 4.5 to 6 fbg.  Soil boring SB-16 was cleared to 
3 fbg but could not be completed due to refusal encountered at three locations (16A, B, and C).   
Soil boring SB-16 was cleared to 3 fbg but could not be completed due to refusal encountered at 
three locations (16A, B, and C).   
 
Soil analytical data indicated that the majority of TPHd and TPHg concentrations in soil are 
generally located in the area of and downgradient of the former ASTs.  The highest 
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concentrations were detected in boring VP-4 at 5 fbg.  Relatively low concentrations of TPHd 
and TPHg were detected in the perimeter borings.  Low concentrations of petroleum-related 
VOCs were also detected in the majority of the soil samples.  The BTEX and VOC 
concentrations generally did not exceed the ESLs, with the exception of a few samples.  
Concentrations generally appeared to attenuate or were significantly reduced at 10 fbg.  
Generally, concentrations of metals were consistent with background levels and only exceeded 
the ESLs in a few of the samples.  Metals in shallow soil across the northwest portion of the site 
do not appear to be a result of former bulk plant operations.  The metals do not appear to have 
impacted groundwater as only barium was detected in well MW-1.   
 
The highest concentrations of hydrocarbons in groundwater were generally located 
downgradient of the former ASTs.  TPHd, TPHg, and benzene were detected in downgradient 
boring SB-18 at 19,000 μg/L, 3,800 μg/L, and 590 μg/L, respectively; but only at 1,600 μg/L, 650 
μg/L, and 3 μg/L, respectively, in boring SB-19 adjacent to the former large AST.  Only 
relatively low concentrations of TPHd (up to 750 μg/L) were detected in perimeter borings SB-
13, SB-14, and SB-15; and as evidenced by the work performed by RRM, some or most of the 
detected TPHd may be due to natural organic matter.  The extent of the impacted groundwater 
is well-defined by borings GWS-7, GWS-12 through GWS-15, SB-10 (following silica gel 
cleanup), and SB-12.  Chlorinated solvents were not detected in any of the soil samples 
collected, and generally were not detected in the groundwater samples with the exception of 
low concentrations of TCE, cis-1,2-DCE, and vinyl chloride in the sample collected from boring 
SB-15 in the northeast corner of the site. 
 
The highest hydrocarbon concentrations in soil gas were detected in vapor wells VP-4, VP-5, 
and VP-6 located in the area of the former ASTs.  Significantly lower concentrations were 
detected in vapor wells VP-1 and VP-2 located downgradient of VP-4.  Chlorinated solvents 
were not detected in the soil vapor samples.  Additional details of this investigation are 
presented in CRA’s report entitled Site Investigation Report, dated October 2008. 
 
2009 Monitoring Well Installation and Sub-Slab Vapor Sampling:  In June 2009, CRA installed 
monitoring wells MW-2 through MW-5 to total depths of 16 to 20.5 fbg in order to further 
evaluate groundwater quality beneath the site.  The new monitoring wells were installed within 
the former ASTs (MW-3), and north (MW-5), south (MW-2), and east (MW-4) of the former 
ASTs.  Soil analytical data indicated that the majority of TPHd and TPHg concentrations in soil 
are located north to south through the former ASTs and generally decreases with depth.  The 
highest TPHd concentration detected was from well boring MW-3 at 4 fbg at a concentration of 
610 mg/kg.  The highest TPHg concentration detected was from well boring MW-2 at 4.5 fbg at 
1,100 mg/kg.  No petroleum hydrocarbons were detected in perimeter well boring MW-4.  No 
grab-groundwater samples were collected. 
 
CRA also installed sub-slab vapor points beneath the two western buildings at the site in order 
to further evaluate potential vapor intrusion beneath the buildings.  Two sub-slab vapor points 
(VP-7 and VP-8) were installed inside 2317 Blanding Avenue and five sub-slab vapor points 
(VP-9 through VP-13) were installed inside 2307 Blanding Avenue.  The highest hydrocarbon 
concentrations in soil gas were detected in vapor points VP-9 and VP-13, located 
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west-southwest of the former ASTs.  Lower concentrations were detected in vapor points VP-8, 
and VP-10 through VP-12.  All detected concentrations were below the shallow soil gas ESL of 
29,000 micrograms per cubic meter (g/m3).  Target chlorinated solvents were not detected in 
the soil vapor samples.  Additional details of this investigation are presented in CRA’s Well 
Installation and Sub-Slab Vapor Sampling Report, dated September 8, 2009. 
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