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1.0 INTRODUCTION 

On behalf of the Atlantic Richfield Company – a BP affiliated company (ARC), Broadbent & Associates, 
Inc. (Broadbent) has prepared this Soil and Groundwater Investigation for the ARC Station No. 2162, 
located at 15135 Hesperian Boulevard, San Leandro, California (Site).  This Report has been prepared in 
conformance with the following documents (collectively hereinafter referred to as, “Work Plan 
Documents”): 

• Work Plan for Off-Site Groundwater Investigation (Broadbent, 2012) 

• Revised Work Plan for Off-Site Groundwater Investigation (Broadbent, 2013a) 

• Conceptual Site Model and Addendum to the Revised Work Plan (Broadbent, 2013b) 

The comprehensive scope of work outlined in these Work Plan Documents was approved by ACEH 
during a meeting with Broadbent held on October 3, 2013. 
 

2.0 SITE BACKGROUND  

Station No. 2162 is located at 15135 Hesperian Boulevard in San Leandro, California. The Site is an active 
ARCO brand gasoline station. Current improvements at the Site include four gasoline underground 
storage tanks (USTs) installed in 1992, two fuel dispenser islands with a total of four double-sided 
dispensers, and a station building.  A more thorough description of Site background is provided in 
Appendix A.  The majority of the Site surface is paved with asphalt and concrete. The Site is bound by 
Hesperian Boulevard to the east, Ruth Court to the north, a KFC restaurant to the south, and a parking 
lot for a SBC Communications (SBC) building is located on the adjacent property to the west. Across Ruth 
Court to the north is a SBC building, which is the site of a former diesel UST case now closed.  A Site 
Location Map is provided as Drawing 1. A Site map depicting the location of the recent December 2013 
soil borings, and current monitoring wells is provided as Drawing 2. 

The regional geology and hydrogeology are provided in the CSM table (Table 1). Current and historic 
analytical groundwater monitoring data is presented in Drawing 3 and Tables 2 through 5. Historic 
groundwater gradient with direction and magnitude is presented as Table 6. Historical Site data, 
including historical drawings, soil and groundwater analytical data are provided in Appendix B. Copies of 
available soil boring and monitoring well construction logs are provided within Appendix C. GRO, 
benzene and MTBE concentration trend graphs for wells MW-1 and MW-2, are provided in Appendix D. 
SBC site data is included in Appendix E. 

3.0 FIELD INVESTIGATION 

The purpose of the field investigation described below was to close data gaps identified in the 
Addendum to the Work Plan (Broadbent, 2013b), to further delineate the downgradient extent of 
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petroleum hydrocarons in groundwater, and to assess whether the onsite hydrocarbon impacts extend 
to offsite receptors. The scope of work included: 

• Advancing three offsite soil borings (two proposed in the Work Plan Documents, and one 

proposed and approved in an ACEH personal communication) 

• Collecting soil and groundwater samples from new borings 

• Conducting a preferential pathway study 

• Requesting well records from the Alameda County Public Works Agency (ACPWA) 

The offsite soil borings were advanced to characterize groundwater downgradient of the Site, near the 
the KFC restaurant.   
 
3.1 Soil Boring Advancement 

Details of the soil boring activities are presented below.  
 
3.1.2 Prefield Activities 

Prior to conducting field activities, Broadbent notified the manager of the KFC restaurant located at 
15179 Hesperian Boulevard of the locations of the three proposed soil borings (SB-1, SB-2 and SB-3).  
Permission to work on the KFC property was granted using a written access agreement.   

A drilling permit from the Alameda County Public Works Agency (ACPWA) was secured prior to 
performing the field investigation (Appendix F).  Borings were marked and areas were outlined with 
white paint, and an Underground Service Alert (USA) ticket was secured to notify member utility 
companies of the planned field activities.  Additionally, all boring locations were cleared for 
underground utilities by NORCAL Geophysical Consultants, Inc. (NORCAL) on December 18, 2013.  
NORCAL’s survey report is included in Appendix G.  On January 14, 2013, Norcal conducted additional 
utility locating activities to produce the data used solely to create a utility map.   

Upon completion of access, notifications and utility clearance activities, Gregg Drilling & Testing (Gregg) 
mobilized to the Site on December 23, 2013. Soil borings SB-1, SB-2 and SB-3 were cleared to 6.5 feet 
below ground surface (bgs) using air knife technology.   

 
3.1.3 Soil Boring Activities 

On December 23, 2013, a Broadbent field geologist observed Gregg advance three soil borings in the 
paved areas of the KFC (Drawing 2). Soil borings SB-1, SB-2 and SB-3 were advanced to approximately 14 
feet bgs where groundwater was encountered.  Each boring was continuously logged beginning at a 
depth of 6.5 feet (below borehole clearance depth) to the total depth of the boring. Included on the logs 
is data from soil that was screened using a photoionization detector. The boring logs are provided in 
Appendix H. 

Broadbent evaluated historic encountered groundwater to identify fluctuations relative to historical 
measurements.  Based on data interpretation, a smear zone was assumed to be present at SB-1, SB-2 
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and SB-3 between approximately 10 and 14 feet bgs.  Accordingly, each soil sample was collected four 
feet below the highest historic groundwater level (10 feet bgs), at 14 feet bgs.   

Collection of one grab-groundwater sample from each boring was performed using a disposable bailer in 
the open-hole.  Upon completion of sampling, the soil borings were tremied with a cement/bentonite 
grout mix from the bottom of the borehole to the surface. 

3.1.4 Soil Collection and Analysis 

Soil samples were collected for laboratory analysis using acetate sample tubes capped with Teflon tape 
and plastic caps, placed on ice and submitted under chain-of-custody protocol to TestAmerica 
Environmental Laboratories, Inc. (TestAmerica) of Irvine, California, a State-certified environmental 
laboratory.  Soil samples were analyzed for DRO (C10-C28), GRO (C6-C12) by EPA Method 8015B; 
benzene, toluene, ethylbenzene, and xylenes (BTEX); methyl-tert butyl ether (MTBE); tert-butyl alcohol 
(TBA); t-amyl methyl ether (TAME), ethyl-tert butyl ether (ETBE), di-isopropyl ether (DIPE); ethylene 
dibromide (EDB); 1,2 dichoroethane (1,2-DCA), Ethanol by EPA Method 8260 and Naphthalene.  Soil 
analytical results are included in Table 2.  Laboratory analytical reports are presented in Appendix I. 

3.1.5 Groundwater Collection and Analysis 

Groundwater samples were collected in 40 mL volatile organic analysis vials preserved with hydrochloric 
acid, placed on ice, and submitted under chain-of-custody protocol to TestAmerica for analysis of GRO; 
BTEX, MTBE, TBA, TAME, ETBE, DIPE, EDB, 1,2-DCA, Ethanol and Naphthalene.  DRO analysis in 
groundwater samples was specified in the Work Plan Documents (Broadbent, 2012), however 
Broadbent was prevented from recovering an adequate sample as proper sample bottles were 
unavailable at sampling time. Grab-groundwater analytical results are presented in Table 3.  Laboratory 
analytical reports are presented in Appendix I. 

3.1.6 Excess Soil and Water Produced   

Excess soil and water produced during investigation activities were temporarily stored onsite in 55-
gallon, DOT-approved drums, pending characterization.  These drums were removed and transported to 
a California-regulated facility. 
 
3.2 Sensitive Receptor Survey 

Results of a Sensitive Receptor Survey (SRS) performed by Closure Solutions (Closure Solutions, 2011) 
(which included a Department of Water Resources records request) identified two potential private-use 
irrigation wells located downgradient of the Site, approximately 2,250 feet and 2,350 feet to the west-
southwest (Appendix J).   

Broadbent supplemented Closure Solutions’ SRS by requesting a well records search with ACPWA for the 
locations and/or uses of wells in the vicinity of the Site.  Results of the search identified that the two 
closest wells to the Site are located approximately 809 feet and 442 feet downgradient, which are 
shown as well location 15 and 16, respectively, on Drawing J-1 of Appendix J.   Drawing J-1 presents a 
plot of the ACPWA wells search results within a radius of approximately 2000 feet. 
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3.3 Preferential Pathway Study 

Norcal conducted utility location surveys of the KFC and the Site on December 18, 2013 and January 14, 
2014, respectively (Appendix G). The surveys identified underground utility lines and features that may 
be conduits for transmission of known contaminants at the Site.  Utilities located by Norcal in the 
sidewalk right-of-way, however, do not appear to overlap with the lateral extent of the Site plumes 
(Drawing 4). It is, therefore, unlikely that Site contamination is migrating offsite. Furthermore, no utility 
lines were identified to be continuous across the property boundary between the Site and KFC. Based on 
the utility type, the depths of KFC utility trenches appear to be shallow and/or flow offsite.  Moreover, 
utility lines shown on Plate 1 (Appendix G) show no connection to the KFC building, thus vapor intrusion 
is not a concern at the building. 

Additionally, Broadbent performed an online public records search of utility maps in an attempt to 
obtain additional utility line locations and depths, however, no Site-specific maps were available at the 
time of the search. 

4.0 INVESTIGATION RESULTS 

4.1 Lithology 

Logs for each soil boring (SB-1, SB-2 and SB-3) are included in Appendix H. Lithology noted in these logs 
is generally consistent with lithological data from previous investigations of the Site, predominantly 
clays and sands. A cross-section location map is included as Drawing 5. Cross-section A-A’ is depicted on 
Drawing 6. 
 
Clays and silts comprise the majority of the upper 14 ft of soils extending across the Site and KFC parcel. 
A silty and clayey sand layer occurs at variable depths between 10 ft to 18 ft bgs in which Site wells are 
typically screened. Soils encountered at depths below 14 ft and 18 ft bgs in Site and KFC were logged as 
Clays. 
 
4.2 Soil Analytical Results 

One soil sample was collected in each of the KFC boring locations (SB-1, SB-2 and SB-3) at a depth of 
approximately 14 feet bgs, within the assumed smear zone between approximately 10 and 14 feet bgs 
(see Section 3.1.3).  Each soil sample was collected four feet below the lowest groundwater level 
(approximately 10 feet bgs) based on historical data.  No petroleum compounds were detected above 
laboratory reporting limits in soil samples collected in the soil borings. Offsite migration of petroleum 
hydrocarbons appears not to have impacted soils at the downgradient KFC property. 

4.3 Analytical Results from Grab-Groundwater Samples 

Groundwater samples were collected from each soil boring advanced during the current investigation.  
No petroleum compounds were detected above laboratory reporting limits in the groundwater samples, 
with the exception of MTBE at concentrations of 15 µg/L and 6.0 µg/L in boring SB-1 and boring SB-2, 
respectively.  TAME was detected at a concentration 0.92 µg/L in SB-1. Boring SB-3 contained no 
analytes above their respective laboratory reporting limits. Detection of MTBE in borings SB-1 and SB-2 
indicates that the MTBE plume at MW-6 extends onto the KFC parcel.  However, when the current 
concentration of MTBE in MW-6 of 88 µg/L is compared to the low concentrations in SB-1 (15 µg/L) and 
SB-2 (6.0 µg/L), it appears MTBE migration is limited to a short distance in the downgradient direction 
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and thus biodegradation of MTBE is likely occurring.  The MTBE concentration of 6.0 µg/L in boring SB-2 
defines the end of the plume due to the concentration being so close to the ESL for MTBE of 5.0 µg/L. 
 
5.0 CONCLUSIONS 

Broadbent carried out recent investigation activities in conformance with the Work Plan Documents 
designed to close remaining data gaps and move the Site towards closure based on the California State 
Water Resources Control Board’s (CSWRCB) Low Threat Underground Storage Tank Case Closure Policy 
(CSWRCB, 2012).  Based on the findings of this investigation remaining data gaps have been closed and 
the following conclusions were formed: 
 

• Results of SRS activities identified that the two closest private wells downgradient of the Site are 
at distances of 442 feet and 809 feet.  

• Findings of the preferential pathway study indicate utilities mapped within the property 
boundaries of the Site do not extend downgradient beyond the southern property boundary 
adjoining the KFC parcel.  Results also determined that depths of KFC utility trenches located by 
Norcal appear to be shallow (likely above the water table at this location) and/or flow offsite.  
Moreover, located utility lines appear not to connect to the KFC building within the corridor 
between the building and Site plumes. 

• No petroleum compounds were detected above laboratory reporting limits in soil samples 
collected in the soil borings, indicating that current KFC soils have not been impacted by Site 
plume. 

• The current concentration of 88 µg/L MTBE in groundwater at MW-6 compared to 15 µg/L 
MTBE in SB-1 and 6.0 µg/L MTBE in SB-2 indicates that the Site MTBE plume extends onto the 
KFC parcel, but is continuing to naturally attenuate a short downgradient distance from the Site 
and does not extend beneath the KFC building. 

• Due to the lack of volatile petroleum hydrocarbon compounds detected above laboratory limits 
in soil and groundwater samples collected during this investigation, soil vapor intrusion at the 
KFC building is not a concern. Therefore, soil vapor sampling at the Site and KFC is not 
warranted. 

6.0  JUSTIFICATION FOR SITE CLOSURE 
 
The Site was evaluated for Closure based on a comparison of the data presented in the CSM (Table 1) 
against the Low Threat UST Closure Policy. As noted above, the CSM that was initially submitted with 
the September 9, 2013 CSM (Broadbent, 2013b) and has been updated to reflect data collected during 
this current Site investigation. 

Closure Criteria in the Low Threat UST Closure Policy are organized into the following categories: 
 
• General Criteria 

• Media-Specific Criteria-Groundwater 

• Media-Specific Criteria – Petroleum Vapor Intrusion to Indoor Air 

• Media-Specific Criteria – Direct Contact and Outdoor Air Exposure 
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• Additional Criteria 

 
The following sections present the details of the evaluation. 
 
6.1  General Criteria 
 
The general criteria related to the Site use, presence of free product, sources and completeness of the 
Site understanding. As evidenced in the data presented in the CSM, a sufficiently good understanding of 
Site conditions, on- and offsite receptors and Site history has been established. These general criteria 
and a discussion of how the Site is consistent with these criteria are presented below. 
 
The unauthorized release is located within the service area of a public water system 
The Site is located within the East Bay Municipal Utilities District Service Area. 
 
The unauthorized release consists solely of petroleum 
Based on review of historical data, the release at the Site occurred in the areas of the former UST and 
waste oil tanks; and former product lines and dispensers. An upgradient SBC UST, which leaked diesel 
into soil and groundwater has been eliminated as a possible source of contamination at the Site, due to 
historic monitoring data showing concentrations of petroleum hydrocarbons below laboratory detection 
limits (Appendix E). Additionally, analytical data collected to date have shown no indication of any other 
contaminant releases from the Site other than petroleum (Appendix B; Tables 4 and 5). The Site has 
been a retail service station, and there is no evidence that any other activities have occurred at the Site, 
which may have caused non-petroleum releases. 
 
The unauthorized release has been stopped 
The USTs and pipelines where the releases occurred have been removed and/or replaced, and the waste 
oil tank has been removed; thereby, removing the primary sources of releases (Table 1). No measurable 
free product has ever been observed in Site groundwater monitoring wells. Therefore, LNAPL has been 
removed to the extent possible. 
 
A conceptual site model that assesses the nature, extent, and mobility of the release has been 
Developed 
A CSM has been prepared and updated with recent data for this Site and is presented as Table 1. 
 
Secondary source has been removed to the extent practical 
Secondary source soil around the former UST complex, former product pipelines and former waste oil 
tank has been overexcavated during a previous investigation (Appendix B). Therefore, the secondary 
source has been removed to the extent practical.  
 
Site soil and groundwater have been tested for MTBE and results reported in accordance with Health 
and Safety Code 25296.15.  
Soil and groundwater samples collected have been analyzed for GRO, benzene and MTBE. Based on 
recent and historical data, the MTBE plume has been fully delineated. The maximum concentration of 
MTBE was contained in a sample collected in June 1997 from MW-1 at a concentration of 1,900 μg/L 
(Appendix B). MTBE concentration trend graphs for wells MW-1 and MW-2 show a strong decreasing 
trend for MTBE (Appendix D). Furthermore, when the current concentration of MTBE in MW-6 of 88 
µg/L (Table 4) is compared to the low concentrations in the recent offsite borings SB-1 (15 µg/L) and SB-
2 (6.0 µg/L) (Table 3), it appears MTBE migration is limited to a short distance in the downgradient 
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direction and thus biodegradation of MTBE is occurring. General isoconcentration maps based on the 
current data are included in Drawings 7 through 9. An MTBE isoconcentration contour map for the most 
recent groundwater monitoring and sampling event (4Q13) is presented as Drawing 9.  
 
Nuisance as defined by the Water Code section 13050 does not exist at this site 
A nuisance as defined by the water code section 13050 does not exist at this Site. 
 
6.2  Media-Specific Criteria – Groundwater 
 
The Low Threat UST Closure Policy lists four scenarios for groundwater plumes. Recent groundwater 
monitoring (4Q13) and soil boring investigation results (December 2013) indicates that the petroleum 
hydrocarbon concentrations only exceed cleanup levels in three sampling locations, well MW-6 and 
borings SB-1 and SB-2. Isoconcentration maps based on the current data are included in Drawings 7 
through 9. These drawings show a plume length of less than 100 feet. No measurable free product has  
ever been observed in Site groundwater monitoring wells. Furthermore, the nearest water supply well 
and surface water are over 250 feet away, as presented in the CSM (Table 1). The combination of these 
factors indicates that Criteria 1 of the Low Threat UST Closure Policy are met, and a very low to no 
threat to possible drinking or surface water from the petroleum plume at the Site. 
 
6.3  Media-Specific Criteria – Petroleum Vapor Intrusion to Indoor Air 
 
The Site is an active service station, therefore the Low Threat UST Closure Policy considers that 
petroleum vapors from onsite fueling activities are a far greater risk than those associated with 
exposure to vapors from historic petroleum releases; therefore, this Site meets these criteria for closure 
according to the Low Threat UST Closure Policy. Additionally, due to the lack of volatile petroleum 
hydrocarbon compounds detected above laboratory limits in soil and groundwater samples collected 
during the current investigation, soil vapor intrusion at the KFC building is not a concern. Therefore, soil 
vapor sampling at the Site and KFC is not warranted. 
 
6.4  Media-Specific Criteria – Direct Contact and Outdoor Air Exposure 
 
Soil analytical results from historical Site investigations are included in Appendix B.  For the direct 
contact and outdoor air exposure, only current soil data was considered.   Soil samples from 0 to 10 feet 
bgs were collected during activities in 1991 and 1992, but remedial activities (1991 UST removal and 
overexcavation and 2003 product line removal and soil excavation; Appendix A) were performed after 
those samples were collected.  In 2007, soil borings CB-1 through CB-5 were advanced near areas where 
soil impacts had previously been noted.    Specifically, these borings were near USTs (borings CB-1 and 
CB-2), the dispensers (CB-3) and near the property line/current well MW-6 (CB-4 and CB-5).  Soil 
samples were collected at 7.5 feet bgs in each boring and no benzene or ethylbenzene were reported in 
any sample.  No samples were collected above 7.5 feet bgs.  However, the highest concentration of 
benzene and ehtylbenzene detected during field activities conducted in 1992 was from SB-4 at 4.5 feet 
at a concentration of 0.025 mg/kg and SB-3 at 4 feet bgs at a concentration of 0.16 mg/kg, respectively.  
The maximum allowable concentration for benzene and ethylbenze for a commercial/industrial scenario 
are well above these concentrations for benzene and ethylbenzene. 
 
In 1991 during waste oil tank removal activities, a soil sample was collected at 10 feet bgs and analyzed 
for a full suite of volatile organic compounds (VOCs).  No VOCs were detected, including naphthalene.   
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Based on the above analysis of historic soil concentrations from 0 to 10 feet bgs, the Site meets the LTCP 
criteria for direct contact and outdoor air exposure. 
 
 
6.5  Recommendation for Case Closure 
 
As presented above and in the attached CSM (Table 1), this Site appears to meet all applicable criteria 
for case closure under the Low Threat Closure Policy. Over 20 years of groundwater monitoring history 
has shown petroleum compounds at the Site have been effectively remediated by previous 
overexcavation activities and natural attenuation. Since no significant offsite impacts are present, vapor 
intrusion risks are not present to offsite building occupants. The closest surface water and potential 
offsite drinking water well is 422 feet from the Site. Further, the following activities have been 
performed to support recommendation of case closure: characterization both on- and offsite conditions, 
evaluation of receptors, description of Site history and technical analysis. On this basis, we hereby 
recommend that a determination of No Further Action be made for this Site. Upon concurrence of this 
recommendation from the ACEH, closure activities including well decommissioning should be 
implemented. 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Geology and 

Hydrogeology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Regional  The Site is located within the San Leandro Sub-Area, near the northern boundary of the 
San Lorenzo Sub-Area, in the East Bay Plain of the San Francisco Basin. These Sub-Areas share the 
same hydrogeologic characteristics, yet are separated by the junction of the surface trace 
between the San Leandro and San Lorenzo alluvial fans. These Sub-Areas consist primarily of 
alluvial fan sediments with the distinction of the Yerba Buena Mud extending west into the 
San Leandro and San Lorenzo Sub-Areas, unlike the northern Sub-Areas. The Yerba Buena Mud 
forms a major aquitard between the shallow and deep aquifers throughout much of southwestern 
area of the East Bay Plain. The San Leandro and San Lorenzo Sub-Areas alluvial fans are finer 
grained and produce less groundwater than the Niles Cone basin to the south.   
 
Throughout most of the Alameda County portion of the East Bay Plain, from Hayward north to 
Albany, water level contours show that the general direction of groundwater flow is from east to 
west or from the Hayward Fault to the San Francisco Bay. Groundwater flow direction generally 
correlates to topography. Flow direction and velocity are also influenced by buried stream 
channels that typically are oriented in an east-west direction. In the southern end of the study 
area however, near the San Lorenzo Sub-Area, the direction of flow may not be this simple. 
According to information presented in East Bay Plain Groundwater Basin Beneficial Use Evaluation 
Report, the small set of water level measurements available seemed to show that the ground 
water in the upper aquifers may be flowing south, with the deeper aquifers, the Alameda 
Formation, moving north. The nearest surface water drainage is the Estudillo Canal, located 
approximately 800 ft southeast of the Site. The Estudillo Canal’s overall general flow direction is 
from east to west; however, specific flow directions of the canal vary to the southwest near the 
Site, eventually turning to the west-northwest prior to entering the San Francisco Bay via the 
San Leandro Flood Control Channel. 
 

None NA 

Site 
 
 
 
 

Sediments encountered during previous Site investigations consists of beds and lenses of varying 
thicknesses of silts and silty clay near surface to approximately nine ft bgs. A sand and gravel unit 
underlies these silts and silty clays. According to the cross section presented in Drawing 5, 
lithology is consistent with the geologic environment of alluvial deposits, and consistent with the 
regional geologic environment. A silty clay and clayey silt unit encountered at 13 ft bgs underlies 
the sand and gravel unit. The groundwater was first encountered in soil at an approximate depth 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Geology and 

Hydrogeology 
(continued) 

 

Site 
(continued) 

 

ranging from 9 to 11 ft bgs.  
 
Historical depth-to-groundwater in Site wells has ranged from 6.56 to 11.33 ft bgs. Historical 
groundwater gradient has generally been to the southwest and south-southwest with average 
hydraulic gradient ranging from 0.001 to 0.013 ft/ft (Table 6).  
 

Surface Water 
Bodies 

 The Estudillo Canal, a concrete-lined channel, is located approximately 800 feet to the southeast 
(cross-gradient) of the Site. The channel connects to the San Francisco Bay, located approximately 
three miles west-southwest of the Site.  
 

None NA 

Nearby Wells  Results of a Sensitive Receptor Survey (SRS) performed by Closure Solutions (Closure Solutions, 
2011) (which included a Department of Water Resources records request) identified two potential 
private-use irrigation wells located downgradient of the Site, approximately 2,250 feet and 2,350 
feet to the west-southwest (Appendix J).   

Broadbent supplemented Closure Solutions’ SRS by requesting a well records search with ACPWA 
for the locations and/or uses of wells in the vicinity of the Site.  Results of the search identified 
that the two closest wells to the Site are located approximately 442 feet and 809 feet 
downgradient.   Drawing J-1 of Appendix J shows a plot of the ACPWA wells search results within a 
radius of approximately 2000 feet. 

None NA 

Constituents 
of Concern 

 
 
 
 
 
 
 
 

Light-Non 
Aqueous 

Phase Liquid 
(LNAPL) 

During a preliminary tank replacement assessment performed on June 5, 1991, LNAPL was 
observed in soil samples collected from borings B3 and B4 at depths ranging between 7 and 
10 ft bgs (ROUX, 1991). During the removal and replacement activities of the USTs, the area where 
borings B3 and B4 were located was overexcavated; therefore, removing the observed LNAPL.  
 
Measurable LNAPL has not been observed in any groundwater monitoring wells at the Site.  
 

None NA 

Gasoline 
Range 

Organics  

Historically, concentrations of GRO have been detected in all monitoring wells (MW-1 through 
MW-6). Historical maximum detected concentration of GRO was reported in well MW-2 at 
7,800 µg/L in January 14, 1993. The maximum detected GRO concentration within the last four 

None NA 
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CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Constituents 
of Concern 
(continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GRO 
 (continued) 

 

monitoring events was reported in well MW-6 at 5,000 µg/L. Concentrations in well MW-6 have 
fluctuated significantly since date of installation (2009), however within the last four monitoring 
events concentrations have shown a strong decreasing trend to a concentration of 1,400 µg/L as 
of 4Q13, indicating a decreasing trend.   
 
Based on recent and historical data, the GRO plume has been delineated. A GRO isoconcentration 
contour map for the most recent groundwater monitoring and sampling event (4Q13) is presented 
as Drawing 3. GRO concentration trend graphs for wells MW-1 and MW-2 are included in Part 
Five. In general, concentrations show a strong decreasing trend for GRO in all Site wells. No 
concentrations of GRO above laboratory detection limits were reported in samples SB-1, SB-2 and 
SB-3 collected during the current investigation. 
 

Benzene 
 

Historically, concentrations of benzene have been detected in monitoring wells MW-1 through 
MW-4 and MW-6. Benzene concentrations have not been detected in well MW-5, with the 
exception of one detection slightly above reporting limits (0.52 µg/L) during December 20, 2012. 
The historical maximum concentration of benzene was reported in well MW-3 at 86 µg/L in 
April 14, 1993. The maximum detected concentration within the last four monitoring events was 
reported in well MW-6 at 9.3 µg/L, indicating a strong decreasing benzene trend over time.  
 
Based on recent and historical data, the benzene plume has been delineated. A benzene 
isoconcentration contour map for the most recent groundwater monitoring and sampling event 
(4Q13) is presented as Drawing 6. Benzene concentration trend graphs for wells MW-1 and MW-2 
are included in Appendix D. These graphs and data presented in Table 2 show a strong decreasing 
trend for benzene in all Site wells, indicating a shrinking plume. 
 

None NA 

Methyl tert-
butyl ether 

(MTBE)  
 
 

Historically, concentrations of MTBE have been detected in monitoring wells MW-1 through 
MW-4 and MW-6. MTBE concentrations have not been detected in well MW-5. The historical 
maximum concentration of MTBE was reported in well MW-1 at 1,900 µg/L in June 10, 1997. 
Detected concentrations of MTBE within the last four monitoring events was reported in well 
MW-6 at 120 µg/L; however, concentrations in well MW-6 have fluctuated significantly since date 

None 
 

NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Constituents 
of Concern 
(continued) 

MTBE 
(continued) 

of installation (2009). Concentrations within the last four monitoring events in well MW-1 were 
not detected above the laboratory reporting limit, indicating a strong decreasing MTBE trend over 
time. In all monitoring wells, except monitoring well MW-6, current concentrations of MTBE did 
not exceed 5 µg/L, indicating that MTBE in groundwater has almost completely degraded. 
 
Based on recent and historical data, the MTBE plume has been delineated. An MTBE 
isoconcentration contour map for the most recent groundwater monitoring and sampling event 
(4Q13) is presented as Drawing 8. MTBE concentration trend graphs for wells MW-1 and MW-2 
are included in Appendix D, Part Five. In general, concentrations show a strong decreasing trend 
for MTBE in all Site wells.  Among the samples collected during the current offsite investigation, 
laboratory results showed MTBE at concentrations of 15 µg/L and 6.0 µg/L in only SB-1 and SB-2, 
respectively.  
 

Potential 
Sources 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Onsite  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The exact release source and volume released at the Site is unknown; however, it is assumed that 
the source was the former UST and former waste oil tank complex located at the northeastern and 
northern portion of the Site, respectively, and to a lesser degree, former product pipelines and 
dispensers located in the center of the Site. These assumptions are supported by historical data 
including proximity to historical higher dissolved-phase petroleum hydrocarbon concentrations. 
Additional areas of documented soil contamination occurred beneath product pipelines and 
dispensers, particularly the central part of the Site. An unknown amount of residual petroleum 
hydrocarbon contamination is presently bound within the soil matrix in these areas, and dissolved 
in groundwater beneath and downgradient of the Site. A fluctuating groundwater table has likely 
caused a contaminant smear zone where the residual hydrocarbon mass remains. However, the 
trends for the residual petroleum compounds in groundwater indicate that the remaining 
concentrations in this smear zone have degraded over time and are impacting the groundwater 
beneath the Site to a far lesser degree than in the past, and will continue to degrade over time 
(Appendix D). 
 
The removal and replacement of the storage and dispensing system was conducted to stop the 
potential release. The UST removal and replacement activities were documented in the 
Underground Storage Tank Replacement and Sampling, ARCO Facility No. 2162 (ROUX, 1992). The 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Potential 
Sources 

(continued) 

Onsite product lines and dispensers removal and replacement activities were documented in the Product 
Line Removal and Upgrade Soil Sampling Report, ARCO Station No. 2162 (URS, 2003).  
 

Offsite 
(continued) 

An SBC Communications Building (SBC) is located just north of the Site at 15125 Hesperian 
Boulevard in San Leandro, California. Petroleum hydrocarbon as diesel were detected in soil and 
groundwater samples collected during a Site investigation in 2004. The former diesel UST and 
associated product piping were removed in 2004. Groundwater monitoring activities were 
conducted at the SBC site for one year in 2005 (Hydrologue, Inc, 2005). Following the year of 
groundwater monitoring activities, an underground storage tank closure was granted in May 12, 
2006. 
 
The SBC site is located upgradient of the Site, just north from the Site, based on the historic and 
current groundwater gradient direction (to the south-southwest). However, as of May 2006 
groundwater data collected at the SBC site indicate no petroleum hydrocarbons were detected; 
thus, the SBC site is not likely a potential hydrocarbon source. A summary of historic groundwater 
data for the SBC site is provided in Appendix E.  
 

None NA 

Nature and 
Extent of 

Environmental 
Impacts  

 
 
 
 
 
 
 
 
 

Extent in Soil 
 
 
 
 
 
 
 
 
 
 
 
 

Soil contamination appears defined to the north, east, and southeast only at the Site. Based on 
historical data, the highest concentrations of GRO and benzene were detected at the northern 
portion of the Site, near the southern end of the former UST complex. Based on historic data and 
the recent offsite investigation, the highest concentration of GRO was detected at the southern 
end of the Site, in the downgradient direction, however no petroleum hydrocarbons were 
detected in soil samples collected in the KFC borings. The highest historic concentrations were 
consistently reported at approximately 3 to 11.5 ft bgs, which is consistent with the capillary 
fringe zone at the Site. The highest GRO concentration (2,400 mg/kg) was detected just southwest 
of the former UST tanks; however, in late 1991, the USTs were removed and the soil around the 
former UST complex overexcavated, including soil from the highest GRO concentration boring. Soil 
was defined laterally to non-detect for all petroleum compounds to the southeast (B-7/MW-3; 
Drawing 2), to 1.3 ppm GRO (B-2) to the north, and to 4.5 mg/kg DRO (CB-1) to the east (Appendix 
B).   

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Nature and 

Extent of 
Environmental 

Impacts 
(continued) 

 

Extent in Soil 
(continued) 

 
Since source areas have been removed and these concentrations were representative of overall 
concentrations at the time of sampling, it is likely that these concentrations have further 
attenuated over the last 20 years.  
 

Extent in 
Shallow 

Groundwater 
 

The groundwater monitoring network at the Site includes source area wells (MW-1, MW-2, and 
MW-5); and downgradient wells (MW-3, MW-4, and MW-6). Isoconcentration maps for the most 
recent groundwater monitoring and sampling event (4Q13) for GRO, benzene, and MTBE are 
included as Drawings 6 through 8, respectively. These drawings illustrate that the extent of 
petroleum compounds is well defined in all directions. Based on the observed decreasing trends, 
the extent of petroleum compounds is small and the plume is shrinking (Appendix D).   
 
Additionally, free product has never been observed at the Site and dissolved petroleum 
concentrations are decreasing.   
 

None NA 

Extent in 
Deeper 

Groundwater 

The extent of environmental impact in deeper groundwater has not been investigated at the Site. 
However, based on the lithology observed during previous environmental investigations at the  
Site, the hydrocarbon plume is believed to be within the sand interval between by silty clay and/or 
clayey silt layers (Drawing 8). Based on Site lithology, vertical characterization is not considered a 
data gap, even though no deeper groundwater samples have been collected. 
 

None NA 

Extent in Soil 
Vapor 

 

The extent of environmental impact in soil vapor has not been investigated at the Site. It is 
possible that higher petroleum impacts are present near the former source areas. As volatile 
petroleum hydrocarbon compounds were not detected above laboratory limits in soil and 
groundwater samples collected during the current offsite investigation, soil vapor intrusion at the 
KFC building is not a concern. 
 
 
 
 
 

None NA  
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Migration 
Pathways 

 
 

 

Potential 
Conduits  

 
 

 

Recent geophysical surveys identified underground utility lines and features that may be conduits 
for transmission of known contaminants at the Site.  Utilities located in the sidewalk right-of-way 
at the Site, however, do not appear to overlap with the lateral extent of the Site plumes. It is 
therefore unlikely that Site contamination is migrating offsite. Furthermore, no utility lines were 
identified to be continuous across the property boundary between the Site and KFC. Based on the 
utility type, depths of KFC utility trenches appear to be shallow and/or flow offsite.  Moreover, 
utility lines shown on Plate 1 (Appendix G) show no connection to the KFC building, thus vapor 
intrusion is not a concern at the building. 
 

None NA  

Potential 
Receptors 

 

Onsite No onsite water supply wells or surface water bodies exists. The only potential onsite receptor 
would be onsite workers exposed to gasoline vapors. However, the exposure from current fueling 
operations represents a greater risk than any associated with potential groundwater or soil vapor 
exposure (CSWRCB, 2012). 
 

None NA 

Offsite 
 

As discussed above, the nearest surface water body is the Estudillo Canal, located approximately 
800 ft cross-gradient of the Site.   
 
Results of SRS activities identified that the two closest private wells downgradient of the Site are 
at distances of 442 feet and 809 feet. 
 
Review of available satellite images (Google Maps or equivalent) was conducted to identify any 
sensitive land uses such as schools, day care facilities, hospitals, or elder care facilities within 
500 ft of the Site. No facilities were identified within 500 ft from the Site.   
 
 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2162 

15135 Hesperian Boulevard 
San Leandro, California 

 
 
Notes: 
ARCO = Atlantic Richfield Company 
bgs = below ground surface 
CSM = Conceptual Site Model 
CSWRCB = California State Water Resources Control Board 
DRO = Diesel Range Organics 
ft = foot 
ft/ft = foot per foot 
GRO = Gasoline Range Organics 
 
 
All report references are included in Section 7 of the preceding report 

 
 
LNAPL = Light-Non Aqueous Phase Liquid 
mg/kg = milligrams per kilogram  
MTBE = Methyl tert-butyl Ether 
NA = Not Applicable 
No. = Number 
ppm = parts per million 
UST = Underground Storage Tank 
µg/L = micrograms per liter 
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Table 2
Soil Analytical Results

 December 2013 Soil Boring Investigation
ARCO Station No. 2162

15135 Hesperian Boulevard, San Leandro, California

Boring 
Identification

Soil Sample Depth   
(feet bgs)

Date Collected
GRO   

(mg/kg)
DRO   

(mg/kg)
Benzene   
(mg/kg)

Toluene   
(mg/kg)

Ethylbenzene   
(mg/kg)

Total Xylenes   
(mg/kg)

MTBE   
(mg/kg)

ETBE   
(mg/kg)

TAME   
(mg/kg)

TBA   
(mg/kg)

DIPE   
(mg/kg)

1,2‐DCA   
(mg/kg)

EDB   
(mg/kg)

Ethanol   
(mg/kg)

Naphthalene   
(mg/kg)

SB‐1 14 12/23/2013 ND<0.38 ND<5.0 ND<0.0020 ND<0.0020 ND<0.0020 ND<0.0040 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.099 ND<0.0050 ND<0.0020 ND<0.0020 ND<0.30 ND<0.0050

SB‐2 14 12/23/2013 ND<0.38 ND<5.0 ND<0.0020 ND<0.0020 ND<0.0020 ND<0.0040 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.099 ND<0.0050 ND<0.0020 ND<0.0020 ND<0.30 ND<0.0050

SB‐3 14 12/23/2013 ND<0.38 ND<5.0 ND<0.0020 ND<0.0020 ND<0.0020 ND<0.0040 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.10 ND<0.0050 ND<0.0020 ND<0.0020 ND<0.30 ND<0.0050

Notes:

feet bgs = feet below ground surface
mg/kg = milligrams per kilogram
GRO = gasoline range organics (C6‐C12)
DRO = diesel range organics (C10‐C28)
MTBE = methyl tert‐butyl ether
ETBE = ethyl tert‐butyl ether
TAME = tert‐amyl methyl ether
TBA = tert butyl alcohol
DIPE = di isopropyl ether
1,2‐DCA = 1,2‐dichloroethane
EDB = 1,2‐dibromoethane
ND<X.XX = not detected above reporting limit of X.XX



Table 3
Grab‐Groundwater Analytical Results

December 2013 Soil Boring Investigation 
ARCO Station No. 2162

15135 Hesperian Boulevard, San Leandro, California

Boring Identification
Grab‐Groundwater 
Sample Depth     
(feet bgs)

Date Collected GRO   (µg/L)
Benzene   
(µg/L)

Toluene     
(µg/L)

Ethylbenzene   
(µg/L)

Total Xylenes    
(µg/L)

MTBE    
(µg/L)

ETBE    
(µg/L)

TAME     
(µg/L)

TBA     
(µg/L)

DIPE    
(µg/L)

1,2‐DCA    
(µg/L)

EDB       
(µg/L)

Ethanol     
(µg/L)

Naphthalene    
(µg/L)

SB‐1 10 12/23/2013 59 ND<0.50 ND<0.50 ND<0.50 ND<1.0 15 ND<0.50 0.92 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<150 ND<1.0

SB‐2 10 12/21/2013 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<1.0 6.0 ND<0.50 ND<0.50 ND<10 ND<0.50 ND<0.50 ND<0.50 ND<150 ND<1.0

SB‐3 10 12/23/2013 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<1.0 ND<0.50 ND<0.50 ND<0.50 ND<10 ND<0.50 ND<0.50 ND<0.50 ND<150 ND<1.0

100 1.0 40 30 20 5 NA NA NA NA 0.5 0.5 5000 17

Notes:

feet bgs = feet below ground surface ND<X.XX = not detected above reporting limit of X.XX  µg/L
  µg/L  = micrograms per liter ESLs = Environmental Screening Levels as presented in Screening for Environmental Concerns at Sites with 
GRO = gasoline range organics (C6‐C12)              Contaminated Soil and Groundwater ‐ Interim Final December 2013  assuming a commercial/industrial 
MTBE = methyl tert‐butyl ether              exposure scenrio where groundwater is a potential drinking water resource
ETBE = ethyl tert‐butyl ether
TAME = tert‐amyl methyl ether
TBA = tert butyl alcohol
DIPE = di isopropyl ether
1,2‐DCA = 1,2‐dichloroethane
EDB = 1,2‐dibromoethane

ESLs



Date Monitored P/NP
TOC

TPHg
Ethyl‐

Footnote

Water Level

(feet)
DTW Elevation

Toluene Benzene
Total

Xylenes MTBE

Concentrations in µg/L
DO

(mg/L)Benzene(feet) (feet)
Well ID and

pH

Top of
Screen
(ft bgs)

Bottom of
Screen
(ft bgs)

GRO/

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

Table 4

MW‐1

‐‐<10<1.0<0.50.8<0.5<5022.868.3331.19‐‐ ‐‐16.006/20/2000 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5022.129.07‐‐ ‐‐16.009/29/2000 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5022.508.69‐‐ ‐‐16.0012/17/2000 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5023.008.19‐‐ ‐‐16.003/23/2001 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5022.228.97‐‐ ‐‐16.006/20/2001 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5021.639.56‐‐ ‐‐16.009/22/2001 8.00

‐‐<2.50.63<0.5<0.5<0.5<5022.798.40‐‐ ‐‐16.0012/28/2001 8.00

‐‐170<0.5<0.5<0.5<0.5<5023.148.05‐‐ ‐‐16.003/14/2002 8.00

‐‐‐‐<0.5<0.5<0.5<0.5<5022.928.27‐‐ ‐‐16.004/18/2002 8.00

1.011<0.5<0.5<0.5<0.5<5022.318.88NP 8.216.007/19/2002 8.00

a‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NP ‐‐16.0010/09/02 8.00

a, c‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NP ‐‐16.0003/28/2003 8.00

1.6<0.50<0.50<0.50<0.50<0.50<5022.918.28NP 6.916.004/7/2003 8.00

1.1<0.50<0.50<0.50<0.50<0.50<5022.578.62NP 7.216.007/9/2003 8.00

d, e‐‐‐‐‐‐‐‐‐‐‐‐‐‐21.949.1931.13‐‐ ‐‐16.0010/08/2003 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐22.788.35‐‐ ‐‐16.0001/13/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐26.417.2933.70‐‐ ‐‐16.0004/05/2004 8.00

0.8<0.50<0.50<0.50<0.50<0.50<5024.709.00NP 7.016.0007/12/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.239.47‐‐ ‐‐16.0010/19/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐26.067.64‐‐ ‐‐16.0001/11/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐26.357.35‐‐ ‐‐16.0004/14/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.498.21‐‐ ‐‐16.0008/01/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.608.10‐‐ ‐‐16.007/31/2006 8.00

0.59<0.50<0.50<0.50<0.50<0.50<5024.778.93P 7.4016.006/12/2009 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.529.18‐‐ ‐‐16.0011/6/2009 8.00

1.31<0.50<0.50<0.50<0.50<0.50<5025.578.13P 7.216.006/4/2010 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.429.28‐‐ ‐‐16.0011/19/2010 8.00

1.36<0.50<0.50<0.50<0.50<0.50<5025.947.76P 6.816.005/19/2011 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.308.40‐‐ ‐‐16.0012/1/2011 8.00
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Ethyl‐

Footnote
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DO
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Top of
Screen
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Bottom of
Screen
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GRO/

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

Table 4

MW‐1 Cont.

1.73<0.50<0.50<0.50<0.50<0.50<5025.218.4933.70P 7.3916.006/21/2012 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.618.09‐‐ ‐‐16.0012/20/2012 8.00

2.08<0.50<1.0<0.50<0.50<0.50<5024.768.94P 6.7616.006/13/2013 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.169.54‐‐ ‐‐16.0012/2/2013 8.00

MW‐2

‐‐‐‐‐‐‐‐‐‐‐‐‐‐23.007.3830.38‐‐ ‐‐16.006/20/2000 8.00

‐‐<2.5<0.5<0.5<0.5<0.526622.308.08‐‐ ‐‐16.009/29/2000 8.00

‐‐<2.5<0.50.659<0.5<0.517522.587.80‐‐ ‐‐16.0012/17/2000 8.00

‐‐<2.5<0.50.912<0.5<0.535123.157.23‐‐ ‐‐16.003/23/2001 8.00

‐‐<2.5<0.50.74<0.5<0.536022.407.98‐‐ ‐‐16.006/20/2001 8.00

‐‐<2.5<0.5<0.5<0.5<0.519021.838.55‐‐ ‐‐16.009/22/2001 8.00

‐‐<2.50.51<0.50.93<0.513022.857.53‐‐ ‐‐16.0012/28/2001 8.00

‐‐<2.5<0.5<0.5<0.5<0.5<5023.217.17‐‐ ‐‐16.003/14/2002 8.00

‐‐‐‐<0.5<0.5<0.5<0.57423.077.31‐‐ ‐‐16.004/18/2002 8.00

1.1<2.5<0.5<0.5<0.5<0.5<5022.457.93P 7.616.007/19/2002 8.00

0.7<2.5<0.5<0.5<0.5<0.5<5021.838.55P 7.316.0010/9/2002 8.00

c1.48<0.50<0.50<0.500.83<0.50<5023.087.30P 7.716.0003/28/2003 8.00

1.4<0.50<0.50<0.50<0.50<0.50<5023.027.36P 7.016.004/7/2003 8.00

2.5<0.50<0.50<0.50<0.50<0.50<5022.677.71P 7.616.007/9/2003 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐22.138.25‐‐ ‐‐16.0010/08/2003 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐22.837.55‐‐ ‐‐16.0001/13/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.687.2932.97‐‐ ‐‐16.0004/05/2004 8.00

1.4<0.50<0.50<0.50<0.50<0.50<5024.888.09NP 7.216.0007/12/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.688.29‐‐ ‐‐16.0010/19/2004 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐26.166.81‐‐ ‐‐16.0001/11/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐26.286.69‐‐ ‐‐16.0004/14/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.577.40‐‐ ‐‐16.0008/01/2005 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.757.22‐‐ ‐‐16.007/31/2006 8.00

0.60<0.50<0.50<0.50<0.50<0.505124.778.1832.95P 7.5516.006/12/2009 8.00
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Table 4

MW‐2 Cont.

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.638.3232.95‐‐ ‐‐16.0011/6/2009 8.00

‐‐<0.50<0.50<0.50<0.50<0.50<5025.717.24P 7.3316.006/4/2010 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.578.38‐‐ ‐‐16.0011/19/2010 8.00

1.24<0.50<0.50<0.50<0.50<0.50<5025.837.12P 9.016.005/19/2011 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.387.57‐‐ ‐‐16.0012/1/2011 8.00

lw1.47<0.50<0.50<0.50<0.50<0.506225.327.63P 7.4216.006/21/2012 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐25.737.22‐‐ ‐‐16.0012/20/2012 8.00

1.41<0.50<1.0<0.50<0.50<0.50<5024.858.10P 7.016.006/13/2013 8.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐24.258.70‐‐ ‐‐16.0012/2/2013 8.00

MW‐3

‐‐‐‐‐‐‐‐‐‐‐‐‐‐22.557.7530.30‐‐ ‐‐15.006/20/2000 8.00

‐‐128<0.5<0.5<0.5<0.5<5021.848.46‐‐ ‐‐15.009/29/2000 8.00

‐‐46.7<0.5<0.5<0.5<0.5<5022.298.01‐‐ ‐‐15.0012/17/2000 8.00

‐‐26.8<0.5<0.5<0.5<0.5<5022.607.70‐‐ ‐‐15.003/23/2001 8.00

‐‐30<0.5<0.5<0.5<0.5<5022.078.23‐‐ ‐‐15.006/20/2001 8.00

‐‐12<0.5<0.5<0.5<0.5<5021.418.89‐‐ ‐‐15.009/22/2001 8.00

‐‐6.2<0.5<0.5<0.5<0.5<5022.477.83‐‐ ‐‐15.0012/28/2001 8.00

‐‐47<0.5<0.5<0.5<0.5<5022.827.48‐‐ ‐‐15.003/14/2002 8.00

‐‐‐‐<0.5<0.5<0.5<0.5<5022.687.62‐‐ ‐‐15.004/18/2002 8.00

b (TPH‐g)0.9330<1.0<1.0<1.0<1.010022.078.23P 7.615.007/19/2002 8.00

0.561<0.5<0.5<0.5<0.5<5021.478.83P 7.415.0010/9/2002 8.00

c1.4245<0.50<0.501.2<0.505222.457.85P 7.615.0003/28/2003 8.00

1.156<0.50<0.50<0.50<0.505622.597.71P 6.815.004/7/2003 8.00

1.687<5.0<5.0<5.0<5.0<50022.308.00P 7.415.007/9/2003 8.00

0.925<0.50<0.50<0.50<0.50<5021.718.59P ‐‐15.0010/08/2003 8.00

2.99.8<0.50<0.50<0.50<0.50<5022.407.90P 7.315.0001/15/2004 8.00

1.515<0.50<0.50<0.50<0.50<5025.287.6132.89P 7.015.0004/05/2004 8.00

1.67.3<0.50<0.50<0.50<0.50<5024.448.45P 6.915.0007/12/2004 8.00

0.965.0<0.50<0.50<0.50<0.50<5023.948.95P 7.115.0010/19/2004 8.00
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MW‐3 Cont.

‐‐2.3<0.50<0.50<0.50<0.50<5025.627.2732.89P 7.215.0001/11/2005 8.00

2.05.61.5<0.50<0.50<0.50<5025.797.10P 7.215.0004/14/2005 8.00

1.185.2<0.50<0.50<0.50<0.50<5025.187.71P 7.015.0008/01/2005 8.00

‐‐4.3<0.50<0.50<0.50<0.50<5025.257.64P 6.815.007/31/2006 8.00

0.610.53<0.50<0.50<0.500.75<5024.528.3632.88P 7.4515.006/12/2009 8.00

0.51<0.50<0.50<0.50<0.50<0.50<5024.308.58P 7.1715.0011/6/2009 8.00

0.691.9<0.50<0.50<0.50<0.50<5025.287.60P 7.415.006/4/2010 8.00

1.69<0.50<0.50<0.50<0.50<0.50<5024.258.63NP 7.015.0011/19/2010 8.00

lw0.832.1<0.50<0.50<0.50<0.505625.667.22P 9.215.005/19/2011 8.00

3.150.50<0.50<0.50<0.50<0.50<5024.888.00P 7.815.0012/1/2011 8.00

1.241.4<0.50<0.50<0.50<0.50<5024.987.90P 7.3315.006/21/2012 8.00

3.62<0.50<1.0<0.50<0.50<0.50<5025.357.53p 8.1715.0012/20/2012 8.00

1.22<0.50<1.0<0.50<0.50<0.50<5024.498.39P 7.0715.006/13/2013 8.00

1.32<0.50<1.0<0.50<0.50<0.50<5023.998.89P 6.8115.0012/2/2013 8.00

MW‐4

‐‐‐‐‐‐‐‐‐‐‐‐‐‐21.528.8730.39‐‐ ‐‐18.006/20/2000 10.00

‐‐12.2<0.5<0.5<0.51.02<5020.789.61‐‐ ‐‐18.009/29/2000 10.00

‐‐5.81<0.5<0.5<0.5<0.5<5021.229.17‐‐ ‐‐18.0012/17/2000 10.00

‐‐3.04<0.5<0.5<0.5<0.5<5021.698.70‐‐ ‐‐18.003/23/2001 10.00

‐‐<2.5<0.5<0.5<0.5<0.5<5020.889.51‐‐ ‐‐18.006/20/2001 10.00

‐‐5.2<0.5<0.5<0.5<0.5<5020.3310.06‐‐ ‐‐18.009/22/2001 10.00

‐‐4.3<0.5<0.5<0.5<0.5<5021.538.86‐‐ ‐‐18.0012/28/2001 10.00

‐‐5.1<0.5<0.5<0.5<0.5<5021.878.52‐‐ ‐‐18.003/14/2002 10.00

‐‐‐‐<0.5<0.5<0.5<0.5<5021.638.76‐‐ ‐‐18.004/18/2002 10.00

1.830<0.5<0.5<0.5<0.5<5021.009.39NP 7.818.007/19/2002 10.00

1.028<0.5<0.5<0.5<0.5<5020.3110.08NP 8.018.0010/9/2002 10.00

c0.984.4<0.50<0.501.3<0.50<5021.518.88NP 7.218.0003/28/2003 10.00

1.114<0.50<0.50<0.50<0.50<5021.618.78NP 7.018.004/7/2003 10.00

1.61.8<0.50<0.50<0.50<0.50<5021.259.14NP 7.418.007/9/2003 10.00
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MW‐4 Cont.

2.63.1<0.50<0.50<0.50<0.50<5020.629.7730.39NP 6.418.0010/08/2003 10.00

2.96.61.5<0.500.841.4<5021.718.68P 7.118.0001/15/2004 10.00

1.21.3<0.50<0.50<0.50<0.50<5025.208.7733.97NP 7.018.0004/05/2004 10.00

2.51.0<0.50<0.50<0.50<0.50<5024.519.46NP 6.618.0007/12/2004 10.00

1.214.4<0.50<0.50<0.50<0.50<5024.069.91NP 7.918.0010/19/2004 10.00

0.911<0.50<0.50<0.502.05926.177.80P 7.118.0001/11/2005 10.00

2.80.64<0.50<0.50<0.50<0.50<5025.908.07NP 7.418.0004/14/2005 10.00

2.48<0.50<0.50<0.50<0.50<0.50<5025.398.58NP 5.718.0008/01/2005 10.00

‐‐<0.50<0.50<0.50<0.50<0.50<5025.228.75P 6.718.007/31/2006 10.00

0.70<0.50<0.50<0.50<0.500.68<5024.469.51P 7.5118.006/12/2009 10.00

1.15<0.50<0.50<0.50<0.50<0.50<5024.239.74P 7.1518.0011/6/2009 10.00

0.70<0.50<0.50<0.50<0.50<0.50<5025.268.71P 7.2418.006/4/2010 10.00

1.09<0.50<0.50<0.50<0.50<0.50<5024.149.83P 7.118.0011/19/2010 10.00

0.88<0.50<0.50<0.50<0.50<0.50<5025.738.24P 7.518.005/19/2011 10.00

1.09<0.50<0.50<0.50<0.50<0.50<5024.869.11P 7.618.0012/1/2011 10.00

1.64<0.50<0.50<0.50<0.50<0.50<5024.909.07P 7.3118.006/21/2012 10.00

3.90<0.50<1.0<0.50<0.50<0.50<5025.368.61P 7.9918.0012/20/2012 10.00

1.53<0.50<1.0<0.50<0.50<0.50<5024.419.56P 6.8518.006/13/2013 10.00

2.07<0.50<1.0<0.50<0.50<0.50<5023.8710.10P 6.7418.0012/2/2013 10.00

MW‐5

0.59<0.50<0.50<0.50<0.50<0.508524.719.2533.96NP 7.5016.006/12/2009 8.00

0.56<0.50<0.50<0.50<0.50<0.50<5024.479.49P 7.116.0011/6/2009 8.00

1.24<0.50<0.50<0.50<0.50<0.506725.548.42NP 7.6516.006/4/2010 8.00

0.72<0.50<0.50<0.50<0.50<0.50<5024.389.58NP 7.316.0011/19/2010 8.00

lw2.17<0.50<0.50<0.50<0.50<0.505225.948.02NP 9.116.005/19/2011 8.00

0.76<0.50<0.50<0.50<0.50<0.50<5025.098.87P 7.516.0012/1/2011 8.00

lw1.58<0.50<0.50<0.50<0.50<0.505525.208.76P 7.2416.006/21/2012 8.00

3.74<0.50<1.0<0.50<0.500.528425.618.35P 7.9716.0012/20/2012 8.00

1.53<0.50<1.0<0.50<0.50<0.50<5024.699.27P 6.8316.006/13/2013 8.00
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1.86<0.50<1.0<0.50<0.50<0.50<5024.119.8533.96P 6.7116.0012/2/2013 8.00

MW‐6

0.6859<0.502.8<0.504.91,80024.469.0233.48NP 7.3916.006/12/2009 8.00

0.4337<0.500.77<0.501.788024.279.21P 6.916.0011/6/2009 8.00

0.871901.28.21.6156,20025.268.22NP 7.1616.006/4/2010 8.00

0.78130<1.09.91.28.05,60024.189.30NP 6.816.0011/19/2010 8.00

1.4076<2.07.9<2.04.07,10025.717.77P 8.216.005/19/2011 8.00

lw0.53180<1.08.51.39.34,10024.928.56P 7.316.0012/1/2011 8.00

lw1.38120<2.53.6<2.54.65,00024.928.56P 6.9716.006/21/2012 8.00

2.96110<1.05.00.914.12,40025.358.13P 7.8416.0012/20/2012 8.00

1.0594<1.04.90.933.12,30024.459.03P 6.8016.006/13/2013 8.00

1.4688<1.02.30.501.91,40023.959.53P 6.5516.0012/2/2013 8.00
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Symbols & Abbreviations:
‐‐‐ = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in feet below ground surface
ft bgs = feet below ground surface
GRO = Gasoline Range Organics, range C4‐C12
GWE = Groundwater elevation measured in feet
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing measured in feet above mean sea level
TPH‐g = Total petroleum hydrocarbons as gasoline
ug/L = Micrograms per liter

Footnotes:
a = Well not accessable ‐ car parked over.
b = Hydrocarbon pattern is present in the requested fuel quantitation range but does not represent the pattern of the requested fuel
c =TPH‐g, BTEX and MTBE analyzed by EPA method 8260 beginning on 1st Quarter 2003 sampling event (3/28/03)
d = Guaged with stinger in well
e = Well casing lowered 0.06 feet during well repairs on 9/17/2003
lw = Quantitate against gasoline

Notes: 
Beginning in the fourth quarter 2003, the laboratory modified the reported analyte list.  TPHg was changed to GRO.  The resulting data may be impacted by the potential of non‐TPHg analytes within the 
requested fuel range resulting in a higher concentration being reported

Beginning in the second quarter 2004, the carbon range for GRO was changed from C6‐C10 to C4‐C12

Wells were originally surveyed to NAVD'88 datum by URS Corporation on February 23, 2004

Wells were resurveyed to NAVD'88 datum by Wood Rodgers Surveying on May 11, 2009

Values for DO and pH were obtained through field measurements

GRO analysis was completed by EPA method 8260B (C4‐C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6‐C12) 
for samples collected from the time period February 5, 2008 through the present

The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not verified 
the accuracy of this information
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Fuel Additives Analytical Data

Table 5

MW‐1

‐‐‐‐‐‐‐‐‐‐<10‐‐‐‐6/20/2000

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐9/29/2000

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐12/17/2000

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐3/23/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐6/20/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐9/22/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐12/28/2001

‐‐‐‐‐‐‐‐‐‐170‐‐‐‐3/14/2002

‐‐‐‐‐‐‐‐‐‐11‐‐‐‐7/19/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1007/9/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/21/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<1506/13/2013

MW‐2

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐9/29/2000

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐12/17/2000

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐3/23/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐6/20/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐9/22/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐12/28/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐3/14/2002

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐7/19/2002

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐10/9/2002

<0.50<0.50<0.50<0.50<0.50<0.50<20<10003/28/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.50<0.50<20<1007/9/2003
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MW‐2 Cont.

<0.50<0.50<0.50<0.50<0.50<0.50<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/21/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<1506/13/2013

MW‐3

‐‐‐‐‐‐‐‐‐‐128‐‐‐‐9/29/2000

‐‐‐‐‐‐‐‐‐‐46.7‐‐‐‐12/17/2000

‐‐‐‐‐‐‐‐‐‐26.8‐‐‐‐3/23/2001

‐‐‐‐‐‐‐‐‐‐30‐‐‐‐6/20/2001

‐‐‐‐‐‐‐‐‐‐12‐‐‐‐9/22/2001

‐‐‐‐‐‐‐‐‐‐6.2‐‐‐‐12/28/2001

‐‐‐‐‐‐‐‐‐‐47‐‐‐‐3/14/2002

‐‐‐‐‐‐‐‐‐‐330‐‐‐‐7/19/2002

‐‐‐‐‐‐‐‐‐‐61‐‐‐‐10/9/2002

<0.50<0.500.73<0.50<0.5045<20<10003/28/2003

<0.50<0.500.72<0.50<0.5056<20<1004/7/2003

<5.0<5.0<5.0<5.0<5.087<200<1,0007/9/2003

<0.50<0.50<0.50<0.50<0.5025<20<10010/08/2003

a (TBA and EDB)<0.50<0.50<0.50<0.50<0.509.8<20<10001/15/2004

<0.50<0.50<0.50<0.50<0.5015<20<10004/05/2004

<0.50<0.50<0.50<0.50<0.507.3<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.505.0<20<10010/19/2004

b<0.50<0.50<0.50<0.50<0.502.3<20<10001/11/2005

<0.50<0.50<0.50<0.50<0.505.6<20<10004/14/2005

b<0.50<0.50<0.50<0.50<0.505.2<20<10008/01/2005

c<0.50<0.50<0.50<0.50<0.504.3<20<3007/31/2006

<0.50<0.50<0.50<0.50<0.500.53<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Fuel Additives Analytical Data

Table 5

MW‐3 Cont.

<0.50<0.50<0.50<0.50<0.501.9<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

<0.50<0.50<0.50<0.50<0.502.1<10<3005/19/2011

<0.50<0.50<0.50<0.50<0.500.50<10<30012/1/2011

<0.50<0.50<0.50<0.50<0.501.4<10<3006/21/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/20/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<1506/13/2013

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/2/2013

MW‐4

‐‐‐‐‐‐‐‐‐‐12.2‐‐‐‐9/29/2000

‐‐‐‐‐‐‐‐‐‐5.81‐‐‐‐12/17/2000

‐‐‐‐‐‐‐‐‐‐3.04‐‐‐‐3/23/2001

‐‐‐‐‐‐‐‐‐‐<2.5‐‐‐‐6/20/2001

‐‐‐‐‐‐‐‐‐‐5.2‐‐‐‐9/22/2001

‐‐‐‐‐‐‐‐‐‐4.3‐‐‐‐12/28/2001

‐‐‐‐‐‐‐‐‐‐5.1‐‐‐‐3/14/2002

‐‐‐‐‐‐‐‐‐‐30‐‐‐‐7/19/2002

‐‐‐‐‐‐‐‐‐‐28‐‐‐‐10/9/2002

<0.50<0.50<0.50<0.50<0.504.4<20<10003/28/2003

<0.50<0.50<0.50<0.50<0.5014<20<1004/7/2003

<0.50<0.50<0.50<0.50<0.501.8<20<1007/9/2003

<0.50<0.50<0.50<0.50<0.503.1<20<10010/08/2003

a (TBA and EDB)<0.50<0.50<0.50<0.50<0.506.6<20<10001/15/2004

<0.50<0.50<0.50<0.50<0.501.3<20<10004/05/2004

<0.50<0.50<0.50<0.50<0.501.0<20<10007/12/2004

<0.50<0.50<0.50<0.50<0.504.4<20<10010/19/2004

b<0.50<0.50<0.50<0.50<0.5011<20<10001/11/2005

<0.50<0.50<0.50<0.50<0.500.64<20<10004/14/2005

b<0.50<0.50<0.50<0.50<0.50<0.50<20<10008/01/2005

c<0.50<0.50<0.50<0.50<0.50<0.50<20<3007/31/2006
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Fuel Additives Analytical Data

Table 5

MW‐4 Cont.

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<30012/1/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/21/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/20/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<1506/13/2013

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/2/2013

MW‐5

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/6/2009

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/4/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<30011/19/2010

<0.50<0.50<0.50<0.50<0.50<0.50<10<3005/19/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<30012/1/2011

<0.50<0.50<0.50<0.50<0.50<0.50<10<3006/21/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/20/2012

<0.50<0.50<0.50<0.50<0.50<0.50<10<1506/13/2013

<0.50<0.50<0.50<0.50<0.50<0.50<10<15012/2/2013

MW‐6

<0.50<0.505.2<0.50<0.5059<10<3006/12/2009

<0.50<0.50<0.50<0.50<0.503724<30011/6/2009

<0.50<0.5017<0.50<0.5019017<3006/4/2010

<1.0<1.0<1.0<1.0<1.0130<20<60011/19/2010

<2.0<2.06.1<2.0<2.076<40<1,2005/19/2011

<1.0<1.018<1.0<1.018031<60012/1/2011

<2.5<2.59.1<2.5<2.5120<50<1,5006/21/2012
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA
Summary of Fuel Additives Analytical Data

Table 5

MW‐6 Cont.

<0.50<0.509.2<0.50<0.5011012<15012/20/2012

<0.50<0.507.5<0.50<0.509413<1506/13/2013

<0.50<0.506.2<0.50<0.508811<15012/2/2013
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Symbols & Abbreviations:
< = Not detected at or above specified laboratory reporting limit
‐‐‐ = Not analyzed/applicable/measured/available
1,2‐DCA = 1,2‐Dichloroethane
DIPE = Diisopropyl ether
EDB = 1,2‐Dibromoethane
ETBE = Ethyl tert‐butyl ether
MTBE = Methyl tert‐butyl ether
TAME = Tert‐amyl methyl ether
TBA = Tert‐butyl alcohol
ug/L = Micrograms per liter

Footnotes:
a = The result was reported with a possible high bias due to the continuing calibration verification falling outside acceptance criteria
b = The calbration verification for ethanol was within method limits but outside contract limits
c = LCS rec. above meth. control limits. Analyte ND.  Data not impacted
d = Quantitated against gasoline

Notes:
All fuel oxygenate compounds analyzed using EPA Method 8260B

The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has 
not verified the accuracy of this information
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Approximate Gradient Magnitude (ft/ft)Approximate Gradient DirectionDate Measured

ARCO Service Station #2162, 15135 Hesperian Blvd., San Leandro, CA

Summary of Groundwater Gradient ‐ Direction and Magnitude

Table 6

0.011Southwest3/23/2001

0.013Southwest6/20/2001

0.012Southwest9/22/2001

0.010Southwest12/28/2001

0.011Southwest3/14/2002

0.012Southwest4/18/2002

0.012Southwest7/19/2002

0.013Southwest10/9/2002

0.013Southwest3/28/2003

0.011Southwest4/7/2003

0.010Southwest7/9/2003

0.010Southwest10/8/2003

0.008Southwest1/15/2004

0.004South‐Southwest4/5/2004

0.003 and 0.005South and Southwest7/12/2004

0.004Southwest10/19/2004

0.005 to 0.004Southwest (a) to Southeast (b)1/11/2005

0.004Southeast4/14/2005

0.002Southwest8/1/2005

0.003South‐Southwest7/31/2006

0.003South6/12/2009

0.003South‐Southwest11/6/2009

0.004South‐Southwest6/4/2010

0.003South‐Southwest11/19/2010

0.003South‐Southeast5/19/2011

0.001South‐Southwest12/1/2011

0.003South‐Southwest6/21/2012

0.003South‐Southwest12/20/2012

0.003South‐Southwest6/13/2013

0.003Southwest12/2/2013

Footnotes:
a =  Direction at underground storage tanks
b =  Direction at dispensers

Notes:
The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their 
previous consultants.  Broadbent & Associates, Inc. has not verified the accuracy of this information

Page 1 of 1



 

APPENDIX A 
 

Site History 

 



Broadbent & Associates, Inc.  Appendix A 
Vacaville, California  Atlantic Richfield Company Station No. 2162 

Page 1 

 
Previous Environmental Activities at Site 
 
An underground storage tank (UST) leak was reported at the Site in September 1991. Prior to removing 
or replacing the USTs, five soil borings (B1A and B1 through B4) and two vapor extraction wells (VW1 
and VW2) were advanced (Roux, 1991). A total of 10 soil samples were collected and analyzed for total 
petroleum hydrocarbon as gasoline (TPHg) and benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) from the five soil borings and two vapor extraction wells. Boring B4 at 7.5 feet (ft) below ground 
surface (bgs) had the highest concentrations of TPHg (2,400 milligrams per kilograms; mg/kg) and BTEX 
(17 mg/kg, 62 mg/kg, 41 mg/kg, and 260 mg/kg, respectively). In late 1991 through early 1992, the USTs, 
waste oil tank, product lines, and dispensers were removed and replaced with four, double‐walled 
fiberglass, 10,000 gallon tanks. During removal and replacement activities, approximately 1,000 cubic 
yards of petroleum hydrocarbon impacted soil and approximately 50,000 gallons of water were 
removed from the UST excavation (Roux, 1992). A total of five sidewall soil samples were collected from 
the former UST complex and seven soil samples were collected from beneath the product lines. The 
sidewall soil sample SW‐5 had the highest concentrations of TPHg (1,000 mg/kg) and BTEX (2.3 mg/kg, 
9.2 mg/kg, 25 mg/kg, and 220 mg/kg, respectively; Appendix B).  
 
A limited soil vapor performance test was completed on June 6, 1991 to determine if Soil Vapor 
Extraction (SVE) was feasible at the Site. Results of the test using vapor wells VW‐1 and VW‐2 in the 
southern portion of the Site showed that SVE was not an effective remediation technique due to an 
insufficient radius of influence by the SVE test system.  
 
In September 1992, soil borings B5 through B8 were advanced and converted into monitoring wells 
MW‐1 through MW‐4, respectively. Thirteen soil samples were collected from borings B5 through B8 
and analyzed for TPHg and BTEX. Maximum concentrations of TPHg and BTEX were at 550 parts per 
million (ppm), 1.4 ppm, 1.3 ppm, 10 ppm, and 48 ppm, respectively. Periodic groundwater monitoring 
and sampling began in 1992 at the Site (RESNA, 1993). 
 
In January 2003, the product lines and dispensers were removed and upgraded. Approximately 183 tons 
of soil were excavated and removed from the Site during upgrade activities. Eight soil samples were 
collected below the dispensers (S‐D1 through S‐D8) and four soil samples from beneath the pipelines 
(S‐L1 through S‐L4) at a depth ranging from 3 to 3.5 ft bgs. Seven of the 12 samples contained 
concentrations of TPHg, BTEX, and MTBE at maximum concentration of 200 ppm, 0.072 ppm, 2.1 ppm, 
1.4 ppm, 1.5 ppm, and 0.55 ppm, respectively (URS, 2003).  
 
In July 2007, Stratus Environmental, Inc. (Stratus) advanced a total of five soil borings to evaluate the 
extent of petroleum hydrocarbon impacted soil and groundwater at the Site. Soil and groundwater 
samples were collected from each boring for laboratory analyses. The analytical results for the collected 
soil samples indicated concentrations of gasoline range organics (GRO) above laboratory reporting limits 
in five of the 14 soil samples at concentrations ranging from 0.65 mg/kg (CB3 7.5’‐8’) to 1,100 mg/kg 
(CB5 11.5’‐12’); Diesel‐Range Organics (DRO) were detected above laboratory reporting limits in 11 of 
the 14 soil samples collected at concentrations ranging from 1.6 mg/kg (CB3 15.5’‐16’) to 1,300 mg/kg 
(CB2 11.5’‐12’); Total Xylenes were detected above laboratory reporting limits in soil sample 
CB2 11.5’‐12’ at a concentration of 0.0071 mg/kg; and MTBE was detected above laboratory reporting 
limits in soil sample CB3 7.5’‐8’ at a concentration of 0.0063 mg/kg. No additional analytical results were 
reported above the laboratory reporting limits in soil samples. Four of the five grab‐groundwater 
samples contained maximum concentrations of GRO at 1,900 micrograms per liter (μg/L), DRO at 
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2,000 μg/L, benzene at 12 μg/L, ethylbenzene at 110 μg/L, total xylenes at 140 μg/L, MTBE at 70 μg/L, 
and TAME at 3.9 μg/L (Broadbent, 2007). 
 
Based on the field investigation observations, analytical results obtained, and to further progress 
towards case closure, Broadbent recommended that a new monitoring well be constructed along the 
southern boundary of the Site in the approximate location of boring CB‐5. In April 2009, Stratus oversaw 
RSI Drilling, Inc. advance two Geoprobe/hollow‐stem auger soil borings (identified as MW‐5 and MW‐6) 
at the Site. Boring MW‐5 (completed as well MW‐5) was located in close proximity of the previous 
boring CB‐2, slightly north of the former waste oil tank and southwest of the USTs. Boring MW‐6 
(completed as well MW‐6) was located in close proximity of previous boring CB‐5, directly south of well 
VW‐1 and west of previous boring CB‐5 (Broadbent, 2009). 
 
A sensitive receptor survey was performed by Closure Solutions, Inc. in October 2011 (Closure Solutions, 
Inc., 2011). Based on the review of information performed, a total of seven domestic and irrigation wells 
were identified within half a mile radius of the Site. In addition, the nearest surface water body is the 
Estudillo Canal, a concrete‐lined channel. The Estudillo Canal is located approximately 800 feet to the 
southeast (cross‐gradient) of the Site and connects to the San Francisco Bay, located approximately 
three miles west‐southwest of the Site.   
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GRO, Benzene and MTBE Concentration Trend Graphs 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Irvine
17461 Derian Ave
Suite 100
Irvine, CA 92614-5817
Tel: (949)261-1022

TestAmerica Job ID: 440-66062-1
Client Project/Site: ARCO 2162, San Leandro

For:
Broadbent & Associates, Inc.
875 Cotting Lane
Suite G
Vacaville, California 95688

Attn: Kristene Tidwell

Authorized for release by:
1/9/2014 10:29:37 AM

Kathleen Robb, Project Manager II
(949)261-1022
kathleen.robb@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited parameters,
exceptions are noted in this report. This report may not be reproduced except in full, and with written approval
from the laboratory. For questions please contact the Project Manager at the e-mail address or telephone number
listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is intended to be
the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1

2

3

4

5

6

7

8

9

10

11

12

13

mailto:kathleen.robb@testamericainc.com


Table of Contents

Client: Broadbent & Associates, Inc.
Project/Site: ARCO 2162, San Leandro

TestAmerica Job ID: 440-66062-1

Page 2 of 27
TestAmerica Irvine

1/9/2014

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

QC Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

1

2

3

4

5

6

7

8

9

10

11

12

13



Sample Summary
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

440-66062-1 SB-1 Water 12/23/13 09:20 12/24/13 11:00

440-66062-2 SB-2 Water 12/23/13 08:30 12/24/13 11:00

440-66062-3 SB-3 Water 12/23/13 09:55 12/24/13 11:00

440-66062-4 SB-1 @ 14' Solid 12/23/13 09:15 12/24/13 11:00

440-66062-5 SB-2 @ 14' Solid 12/23/13 08:25 12/24/13 11:00

440-66062-6 SB-3 @ 14' Solid 12/23/13 09:50 12/24/13 11:00

TestAmerica Irvine
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Case Narrative
Client: Broadbent & Associates, Inc. TestAmerica Job ID: 440-66062-1

Project/Site: ARCO 2162, San Leandro

Job ID: 440-66062-1

Laboratory: TestAmerica Irvine

Narrative

Job Narrative

440-66062-1

Comments

No additional comments. 

Receipt 

The samples were received on 12/24/2013 11:00 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 1.2º C.

Method(s) 5030B, 8015B, 8260B: The following sample(s) was received with headspace in the sample vial: SB-3 (440-66062-3). 3 vials 

were affected.

The original custody seal on one of the vials was removed.

The following sample(s) was collected in improper containers: SB-1 (440-66062-1), SB-2 (440-66062-2), SB-3 (440-66062-3). The client 

requests 8015 DRO however no appropriate containers for the analysis was received. Containers received were VOA vials.

GC/MS VOA 

Method(s) 8260B: The following sample(s) submitted for volatiles analysis was received with insufficient preservation (pH >2):pH is 5 

SB-1 (440-66062-1).

No other analytical or quality issues were noted.

GC VOA 

Method(s) 8015B: The following sample(s) was received with headspace in the sample vial: SB-3 (440-66062-3).

Method(s) 8015B: The following sample(s) submitted for volatiles analysis was received with insufficient preservation (pH >2): SB-1 

(440-66062-1). pH=4

No other analytical or quality issues were noted.

GC Semi VOA 

No analytical or quality issues were noted.

Organic Prep 

No analytical or quality issues were noted.

VOA Prep 

No analytical or quality issues were noted.

TestAmerica Irvine
Page 4 of 27 1/9/2014

1

2

3

4

5

6

7

8

9

10

11

12

13



Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-1Client Sample ID: SB-1
Matrix: WaterDate Collected: 12/23/13 09:20

Date Received: 12/24/13 11:00

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS)
RL

1,2-Dibromoethane (EDB) ND 0.50 ug/L 01/02/14 17:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 ug/L 01/02/14 17:08 11,2-Dichloroethane ND

0.50 ug/L 01/02/14 17:08 1Benzene ND

150 ug/L 01/02/14 17:08 1Ethanol ND

0.50 ug/L 01/02/14 17:08 1Ethylbenzene ND

0.50 ug/L 01/02/14 17:08 1Ethyl-t-butyl ether (ETBE) ND

0.50 ug/L 01/02/14 17:08 1Isopropyl Ether (DIPE) ND

1.0 ug/L 01/02/14 17:08 1m,p-Xylene ND

0.50 ug/L 01/02/14 17:08 1Methyl-t-Butyl Ether (MTBE) 15

0.50 ug/L 01/02/14 17:08 1o-Xylene ND

0.50 ug/L 01/02/14 17:08 1Tert-amyl-methyl ether (TAME) 0.92

10 ug/L 01/02/14 17:08 1tert-Butyl alcohol (TBA) ND

0.50 ug/L 01/02/14 17:08 1Toluene ND

1.0 ug/L 01/02/14 17:08 1Xylenes, Total ND

1.0 ug/L 01/02/14 17:08 1Naphthalene ND

4-Bromofluorobenzene (Surr) 118 80 - 120 01/02/14 17:08 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 118 01/02/14 17:08 176 - 132

Toluene-d8 (Surr) 116 01/02/14 17:08 180 - 128

Method: 8015B/5030B - Gasoline Range Organics (GC)
RL

GRO (C6-C12) 59 50 ug/L 12/31/13 23:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 97 65 - 140 12/31/13 23:27 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-2Client Sample ID: SB-2
Matrix: WaterDate Collected: 12/23/13 08:30

Date Received: 12/24/13 11:00

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS)
RL

1,2-Dibromoethane (EDB) ND 0.50 ug/L 01/02/14 17:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 ug/L 01/02/14 17:35 11,2-Dichloroethane ND

0.50 ug/L 01/02/14 17:35 1Benzene ND

150 ug/L 01/02/14 17:35 1Ethanol ND

0.50 ug/L 01/02/14 17:35 1Ethylbenzene ND

0.50 ug/L 01/02/14 17:35 1Ethyl-t-butyl ether (ETBE) ND

0.50 ug/L 01/02/14 17:35 1Isopropyl Ether (DIPE) ND

1.0 ug/L 01/02/14 17:35 1m,p-Xylene ND

0.50 ug/L 01/02/14 17:35 1Methyl-t-Butyl Ether (MTBE) 6.0

0.50 ug/L 01/02/14 17:35 1o-Xylene ND

0.50 ug/L 01/02/14 17:35 1Tert-amyl-methyl ether (TAME) ND

10 ug/L 01/02/14 17:35 1tert-Butyl alcohol (TBA) ND

0.50 ug/L 01/02/14 17:35 1Toluene ND

1.0 ug/L 01/02/14 17:35 1Xylenes, Total ND

1.0 ug/L 01/02/14 17:35 1Naphthalene ND

4-Bromofluorobenzene (Surr) 114 80 - 120 01/02/14 17:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 108 01/02/14 17:35 176 - 132

Toluene-d8 (Surr) 115 01/02/14 17:35 180 - 128

Method: 8015B/5030B - Gasoline Range Organics (GC)
RL

GRO (C6-C12) ND 50 ug/L 12/31/13 23:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 106 65 - 140 12/31/13 23:54 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-3Client Sample ID: SB-3
Matrix: WaterDate Collected: 12/23/13 09:55

Date Received: 12/24/13 11:00

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS)
RL

1,2-Dibromoethane (EDB) ND 0.50 ug/L 01/02/14 18:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 ug/L 01/02/14 18:02 11,2-Dichloroethane ND

0.50 ug/L 01/02/14 18:02 1Benzene ND

150 ug/L 01/02/14 18:02 1Ethanol ND

0.50 ug/L 01/02/14 18:02 1Ethylbenzene ND

0.50 ug/L 01/02/14 18:02 1Ethyl-t-butyl ether (ETBE) ND

0.50 ug/L 01/02/14 18:02 1Isopropyl Ether (DIPE) ND

1.0 ug/L 01/02/14 18:02 1m,p-Xylene ND

0.50 ug/L 01/02/14 18:02 1Methyl-t-Butyl Ether (MTBE) ND

0.50 ug/L 01/02/14 18:02 1o-Xylene ND

0.50 ug/L 01/02/14 18:02 1Tert-amyl-methyl ether (TAME) ND

10 ug/L 01/02/14 18:02 1tert-Butyl alcohol (TBA) ND

0.50 ug/L 01/02/14 18:02 1Toluene ND

1.0 ug/L 01/02/14 18:02 1Xylenes, Total ND

1.0 ug/L 01/02/14 18:02 1Naphthalene ND

4-Bromofluorobenzene (Surr) 115 80 - 120 01/02/14 18:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 110 01/02/14 18:02 176 - 132

Toluene-d8 (Surr) 116 01/02/14 18:02 180 - 128

Method: 8015B/5030B - Gasoline Range Organics (GC)
RL

GRO (C6-C12) ND 50 ug/L 01/01/14 00:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 102 65 - 140 01/01/14 00:22 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-4Client Sample ID: SB-1 @ 14'
Matrix: SolidDate Collected: 12/23/13 09:15

Date Received: 12/24/13 11:00

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL

Benzene ND 0.0020 mg/Kg 12/30/13 12:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 mg/Kg 12/30/13 12:23 1Isopropyl Ether (DIPE) ND

0.30 mg/Kg 12/30/13 12:23 1Ethanol ND

0.0050 mg/Kg 12/30/13 12:23 1Ethyl-t-butyl ether (ETBE) ND

0.0020 mg/Kg 12/30/13 12:23 1Ethylbenzene ND

0.0040 mg/Kg 12/30/13 12:23 1m,p-Xylene ND

0.0050 mg/Kg 12/30/13 12:23 1Methyl-t-Butyl Ether (MTBE) ND

0.0020 mg/Kg 12/30/13 12:23 1o-Xylene ND

0.0050 mg/Kg 12/30/13 12:23 1Tert-amyl-methyl ether (TAME) ND

0.099 mg/Kg 12/30/13 12:23 1tert-Butyl alcohol (TBA) ND

0.0020 mg/Kg 12/30/13 12:23 1Toluene ND

0.0020 mg/Kg 12/30/13 12:23 11,2-Dibromoethane (EDB) ND

0.0040 mg/Kg 12/30/13 12:23 1Xylenes, Total ND

0.0020 mg/Kg 12/30/13 12:23 11,2-Dichloroethane ND

0.0050 mg/Kg 12/30/13 12:23 1Naphthalene ND

Toluene-d8 (Surr) 113 79 - 123 12/30/13 12:23 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 12/30/13 12:23 179 - 120

Dibromofluoromethane (Surr) 101 12/30/13 12:23 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL

GRO (C6-C12) ND 0.38 mg/Kg 01/03/14 22:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 91 65 - 140 01/03/14 22:05 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL

DRO (C10-C28) ND 5.0 mg/Kg 12/31/13 13:44 12/31/13 19:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

n-Octacosane 73 40 - 140 12/31/13 13:44 12/31/13 19:06 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-5Client Sample ID: SB-2 @ 14'
Matrix: SolidDate Collected: 12/23/13 08:25

Date Received: 12/24/13 11:00

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL

Benzene ND 0.0020 mg/Kg 12/30/13 10:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 mg/Kg 12/30/13 10:53 1Isopropyl Ether (DIPE) ND

0.30 mg/Kg 12/30/13 10:53 1Ethanol ND

0.0050 mg/Kg 12/30/13 10:53 1Ethyl-t-butyl ether (ETBE) ND

0.0020 mg/Kg 12/30/13 10:53 1Ethylbenzene ND

0.0040 mg/Kg 12/30/13 10:53 1m,p-Xylene ND

0.0050 mg/Kg 12/30/13 10:53 1Methyl-t-Butyl Ether (MTBE) ND

0.0020 mg/Kg 12/30/13 10:53 1o-Xylene ND

0.0050 mg/Kg 12/30/13 10:53 1Tert-amyl-methyl ether (TAME) ND

0.099 mg/Kg 12/30/13 10:53 1tert-Butyl alcohol (TBA) ND

0.0020 mg/Kg 12/30/13 10:53 1Toluene ND

0.0020 mg/Kg 12/30/13 10:53 11,2-Dibromoethane (EDB) ND

0.0040 mg/Kg 12/30/13 10:53 1Xylenes, Total ND

0.0020 mg/Kg 12/30/13 10:53 11,2-Dichloroethane ND

0.0050 mg/Kg 12/30/13 10:53 1Naphthalene ND

Toluene-d8 (Surr) 113 79 - 123 12/30/13 10:53 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 12/30/13 10:53 179 - 120

Dibromofluoromethane (Surr) 92 12/30/13 10:53 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL

GRO (C6-C12) ND 0.38 mg/Kg 01/06/14 12:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 99 65 - 140 01/06/14 12:31 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL

DRO (C10-C28) ND 5.0 mg/Kg 12/31/13 13:44 12/31/13 19:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

n-Octacosane 65 40 - 140 12/31/13 13:44 12/31/13 19:27 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Lab Sample ID: 440-66062-6Client Sample ID: SB-3 @ 14'
Matrix: SolidDate Collected: 12/23/13 09:50

Date Received: 12/24/13 11:00

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL

Benzene ND 0.0020 mg/Kg 12/30/13 12:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 mg/Kg 12/30/13 12:53 1Isopropyl Ether (DIPE) ND

0.30 mg/Kg 12/30/13 12:53 1Ethanol ND

0.0050 mg/Kg 12/30/13 12:53 1Ethyl-t-butyl ether (ETBE) ND

0.0020 mg/Kg 12/30/13 12:53 1Ethylbenzene ND

0.0040 mg/Kg 12/30/13 12:53 1m,p-Xylene ND

0.0050 mg/Kg 12/30/13 12:53 1Methyl-t-Butyl Ether (MTBE) ND

0.0020 mg/Kg 12/30/13 12:53 1o-Xylene ND

0.0050 mg/Kg 12/30/13 12:53 1Tert-amyl-methyl ether (TAME) ND

0.10 mg/Kg 12/30/13 12:53 1tert-Butyl alcohol (TBA) ND

0.0020 mg/Kg 12/30/13 12:53 1Toluene ND

0.0020 mg/Kg 12/30/13 12:53 11,2-Dibromoethane (EDB) ND

0.0040 mg/Kg 12/30/13 12:53 1Xylenes, Total ND

0.0020 mg/Kg 12/30/13 12:53 11,2-Dichloroethane ND

0.0050 mg/Kg 12/30/13 12:53 1Naphthalene ND

Toluene-d8 (Surr) 113 79 - 123 12/30/13 12:53 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 12/30/13 12:53 179 - 120

Dibromofluoromethane (Surr) 95 12/30/13 12:53 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL

GRO (C6-C12) ND 0.38 mg/Kg 01/06/14 12:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 91 65 - 140 01/06/14 12:57 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL

DRO (C10-C28) ND 5.0 mg/Kg 12/31/13 13:44 12/31/13 19:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

n-Octacosane 78 40 - 140 12/31/13 13:44 12/31/13 19:48 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Method Summary
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL IRV

SW8468260B/5030B Volatile Organic Compounds (GC/MS) TAL IRV

SW8468015B Gasoline Range Organics - (GC) TAL IRV

SW8468015B/5030B Gasoline Range Organics (GC) TAL IRV

SW8468015B Diesel Range Organics (DRO) (GC) TAL IRV

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Lab Chronicle
Client: Broadbent & Associates, Inc. TestAmerica Job ID: 440-66062-1

Project/Site: ARCO 2162, San Leandro

Client Sample ID: SB-1 Lab Sample ID: 440-66062-1
Matrix: WaterDate Collected: 12/23/13 09:20

Date Received: 12/24/13 11:00

Analysis 8260B/5030B AA01/02/14 17:081 TAL IRV153720

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 8015B/5030B 1 153679 12/31/13 23:27 TL TAL IRVTotal/NA 10 mL 10 mL

Client Sample ID: SB-2 Lab Sample ID: 440-66062-2
Matrix: WaterDate Collected: 12/23/13 08:30

Date Received: 12/24/13 11:00

Analysis 8260B/5030B AA01/02/14 17:351 TAL IRV153720

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 8015B/5030B 1 153679 12/31/13 23:54 TL TAL IRVTotal/NA 10 mL 10 mL

Client Sample ID: SB-3 Lab Sample ID: 440-66062-3
Matrix: WaterDate Collected: 12/23/13 09:55

Date Received: 12/24/13 11:00

Analysis 8260B/5030B AA01/02/14 18:021 TAL IRV153720

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Analysis 8015B/5030B 1 153679 01/01/14 00:22 TL TAL IRVTotal/NA 10 mL 10 mL

Client Sample ID: SB-1 @ 14' Lab Sample ID: 440-66062-4
Matrix: SolidDate Collected: 12/23/13 09:15

Date Received: 12/24/13 11:00

Analysis 8260B MP12/30/13 12:231 TAL IRV153275

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.04 g 10 mL

Analysis 8015B 1 154083 01/03/14 22:05 PH TAL IRVTotal/NA 5.2 g 10 mL

Prep CA LUFT 153630 12/31/13 13:44 SJ TAL IRVTotal/NA 30.03 g 1 mL

Analysis 8015B 1 153586 12/31/13 19:06 KW TAL IRVTotal/NA 30.03 g 1 mL

Client Sample ID: SB-2 @ 14' Lab Sample ID: 440-66062-5
Matrix: SolidDate Collected: 12/23/13 08:25

Date Received: 12/24/13 11:00

Analysis 8260B MP12/30/13 10:531 TAL IRV153275

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.05 g 10 mL

Analysis 8015B 1 154254 01/06/14 12:31 TL TAL IRVTotal/NA 5.25 g 10 mL

Prep CA LUFT 153630 12/31/13 13:44 SJ TAL IRVTotal/NA 30.08 g 1 mL

Analysis 8015B 1 153586 12/31/13 19:27 KW TAL IRVTotal/NA 30.08 g 1 mL
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Lab Chronicle
Client: Broadbent & Associates, Inc. TestAmerica Job ID: 440-66062-1

Project/Site: ARCO 2162, San Leandro

Client Sample ID: SB-3 @ 14' Lab Sample ID: 440-66062-6
Matrix: SolidDate Collected: 12/23/13 09:50

Date Received: 12/24/13 11:00

Analysis 8260B MP12/30/13 12:531 TAL IRV153275

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.01 g 10 mL

Analysis 8015B 1 154254 01/06/14 12:57 TL TAL IRVTotal/NA 5.23 g 10 mL

Prep CA LUFT 153630 12/31/13 13:44 SJ TAL IRVTotal/NA 30.07 g 1 mL

Analysis 8015B 1 153586 12/31/13 19:48 KW TAL IRVTotal/NA 30.07 g 1 mL

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 440-153275/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

RL

Benzene ND 0.0020 mg/Kg 12/30/13 08:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0050 mg/Kg 12/30/13 08:56 1Isopropyl Ether (DIPE)

ND 0.30 mg/Kg 12/30/13 08:56 1Ethanol

ND 0.0050 mg/Kg 12/30/13 08:56 1Ethyl-t-butyl ether (ETBE)

ND 0.0020 mg/Kg 12/30/13 08:56 1Ethylbenzene

ND 0.0040 mg/Kg 12/30/13 08:56 1m,p-Xylene

ND 0.0050 mg/Kg 12/30/13 08:56 1Methyl-t-Butyl Ether (MTBE)

ND 0.0020 mg/Kg 12/30/13 08:56 1o-Xylene

ND 0.0050 mg/Kg 12/30/13 08:56 1Tert-amyl-methyl ether (TAME)

ND 0.10 mg/Kg 12/30/13 08:56 1tert-Butyl alcohol (TBA)

ND 0.0020 mg/Kg 12/30/13 08:56 1Toluene

ND 0.0020 mg/Kg 12/30/13 08:56 11,2-Dibromoethane (EDB)

ND 0.0040 mg/Kg 12/30/13 08:56 1Xylenes, Total

ND 0.0020 mg/Kg 12/30/13 08:56 11,2-Dichloroethane

ND 0.0050 mg/Kg 12/30/13 08:56 1Naphthalene

Toluene-d8 (Surr) 112 79 - 123 12/30/13 08:56 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

105 12/30/13 08:56 14-Bromofluorobenzene (Surr) 79 - 120

100 12/30/13 08:56 1Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153275/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

Benzene 0.0500 0.0523 mg/Kg 105 65 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Isopropyl Ether (DIPE) 0.0500 0.0611 mg/Kg 122 60 - 140

Ethanol 0.500 0.503 mg/Kg 101 35 - 160

Ethyl-t-butyl ether (ETBE) 0.0500 0.0615 mg/Kg 123 60 - 140

Ethylbenzene 0.0500 0.0548 mg/Kg 110 70 - 125

m,p-Xylene 0.100 0.109 mg/Kg 109 70 - 125

Methyl-t-Butyl Ether (MTBE) 0.0500 0.0636 mg/Kg 127 60 - 140

o-Xylene 0.0500 0.0577 mg/Kg 115 70 - 125

Tert-amyl-methyl ether (TAME) 0.0500 0.0638 mg/Kg 128 60 - 145

tert-Butyl alcohol (TBA) 0.250 0.249 mg/Kg 99 70 - 135

Toluene 0.0500 0.0564 mg/Kg 113 70 - 125

1,2-Dibromoethane (EDB) 0.0500 0.0575 mg/Kg 115 70 - 130

1,2-Dichloroethane 0.0500 0.0549 mg/Kg 110 60 - 140

Naphthalene 0.0500 0.0559 mg/Kg 112 55 - 135

Toluene-d8 (Surr) 79 - 123

Surrogate

114

LCS LCS

Qualifier Limits%Recovery

1074-Bromofluorobenzene (Surr) 79 - 120

105Dibromofluoromethane (Surr) 60 - 120
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153275/6

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

Toluene-d8 (Surr) 79 - 123

Surrogate

112

LCS LCS

Qualifier Limits%Recovery

1104-Bromofluorobenzene (Surr) 79 - 120

102Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: SB-2 @ 14'Lab Sample ID: 440-66062-5 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

Benzene ND 0.0499 0.0574 mg/Kg 115 65 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Isopropyl Ether (DIPE) ND 0.0499 0.0679 mg/Kg 136 60 - 150

Ethanol ND 0.499 0.608 mg/Kg 122 30 - 165

Ethyl-t-butyl ether (ETBE) ND 0.0499 0.0672 mg/Kg 135 60 - 145

Ethylbenzene ND 0.0499 0.0608 mg/Kg 122 70 - 135

m,p-Xylene ND 0.0998 0.121 mg/Kg 122 70 - 130

Methyl-t-Butyl Ether (MTBE) ND 0.0499 0.0672 mg/Kg 135 55 - 155

o-Xylene ND 0.0499 0.0642 mg/Kg 129 65 - 130

Tert-amyl-methyl ether (TAME) ND 0.0499 0.0693 mg/Kg 139 60 - 150

tert-Butyl alcohol (TBA) ND 0.250 0.315 mg/Kg 126 65 - 145

Toluene ND 0.0499 0.0624 mg/Kg 125 70 - 130

1,2-Dibromoethane (EDB) ND 0.0499 0.0613 mg/Kg 123 65 - 140

1,2-Dichloroethane ND 0.0499 0.0588 mg/Kg 118 60 - 150

Naphthalene ND 0.0499 0.0576 mg/Kg 115 40 - 150

Toluene-d8 (Surr) 79 - 123

Surrogate

114

MS MS

Qualifier Limits%Recovery

1064-Bromofluorobenzene (Surr) 79 - 120

103Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: SB-2 @ 14'Lab Sample ID: 440-66062-5 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

Benzene ND 0.0498 0.0550 mg/Kg 110 65 - 130 4 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Isopropyl Ether (DIPE) ND 0.0498 0.0643 mg/Kg 129 60 - 150 6 25

Ethanol ND 0.498 0.592 mg/Kg 119 30 - 165 3 40

Ethyl-t-butyl ether (ETBE) ND 0.0498 0.0639 mg/Kg 128 60 - 145 5 30

Ethylbenzene ND 0.0498 0.0584 mg/Kg 117 70 - 135 4 25

m,p-Xylene ND 0.0996 0.116 mg/Kg 117 70 - 130 4 25

Methyl-t-Butyl Ether (MTBE) ND 0.0498 0.0642 mg/Kg 129 55 - 155 5 35

o-Xylene ND 0.0498 0.0617 mg/Kg 124 65 - 130 4 25

Tert-amyl-methyl ether (TAME) ND 0.0498 0.0665 mg/Kg 134 60 - 150 4 25

tert-Butyl alcohol (TBA) ND 0.249 0.310 mg/Kg 124 65 - 145 2 30

Toluene ND 0.0498 0.0597 mg/Kg 120 70 - 130 5 20

1,2-Dibromoethane (EDB) ND 0.0498 0.0583 mg/Kg 117 65 - 140 5 25

1,2-Dichloroethane ND 0.0498 0.0561 mg/Kg 113 60 - 150 5 25
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: SB-2 @ 14'Lab Sample ID: 440-66062-5 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153275

Naphthalene ND 0.0498 0.0544 mg/Kg 109 40 - 150 6 40

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Toluene-d8 (Surr) 79 - 123

Surrogate

114

MSD MSD

Qualifier Limits%Recovery

1064-Bromofluorobenzene (Surr) 79 - 120

100Dibromofluoromethane (Surr) 60 - 120

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 440-153720/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

RL

1,2-Dibromoethane (EDB) ND 0.50 ug/L 01/02/14 08:29 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.50 ug/L 01/02/14 08:29 11,2-Dichloroethane

ND 0.50 ug/L 01/02/14 08:29 1Benzene

ND 150 ug/L 01/02/14 08:29 1Ethanol

ND 0.50 ug/L 01/02/14 08:29 1Ethylbenzene

ND 0.50 ug/L 01/02/14 08:29 1Ethyl-t-butyl ether (ETBE)

ND 0.50 ug/L 01/02/14 08:29 1Isopropyl Ether (DIPE)

ND 1.0 ug/L 01/02/14 08:29 1m,p-Xylene

ND 0.50 ug/L 01/02/14 08:29 1Methyl-t-Butyl Ether (MTBE)

ND 0.50 ug/L 01/02/14 08:29 1o-Xylene

ND 0.50 ug/L 01/02/14 08:29 1Tert-amyl-methyl ether (TAME)

ND 10 ug/L 01/02/14 08:29 1tert-Butyl alcohol (TBA)

ND 0.50 ug/L 01/02/14 08:29 1Toluene

ND 1.0 ug/L 01/02/14 08:29 1Xylenes, Total

ND 1.0 ug/L 01/02/14 08:29 1Naphthalene

4-Bromofluorobenzene (Surr) 109 80 - 120 01/02/14 08:29 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 01/02/14 08:29 1Dibromofluoromethane (Surr) 76 - 132

112 01/02/14 08:29 1Toluene-d8 (Surr) 80 - 128

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153720/23

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

1,2-Dibromoethane (EDB) 25.0 26.5 ug/L 106 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2-Dichloroethane 25.0 25.0 ug/L 100 57 - 138

Benzene 25.0 24.3 ug/L 97 68 - 130

Ethanol 250 254 ug/L 102 50 - 149

Ethylbenzene 25.0 24.5 ug/L 98 70 - 130

Ethyl-t-butyl ether (ETBE) 25.0 25.2 ug/L 101 60 - 136

Isopropyl Ether (DIPE) 25.0 24.4 ug/L 98 58 - 139
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153720/23

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

m,p-Xylene 50.0 51.8 ug/L 104 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Methyl-t-Butyl Ether (MTBE) 25.0 25.5 ug/L 102 63 - 131

o-Xylene 25.0 26.2 ug/L 105 70 - 130

Tert-amyl-methyl ether (TAME) 25.0 28.0 ug/L 112 57 - 139

tert-Butyl alcohol (TBA) 125 128 ug/L 102 70 - 130

Toluene 25.0 25.4 ug/L 102 70 - 130

Naphthalene 25.0 22.1 ug/L 88 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

108

LCS LCS

Qualifier Limits%Recovery

101Dibromofluoromethane (Surr) 76 - 132

112Toluene-d8 (Surr) 80 - 128

Client Sample ID: Matrix SpikeLab Sample ID: 440-65700-F-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

1,2-Dibromoethane (EDB) ND 250 285 ug/L 114 70 - 131

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,2-Dichloroethane ND 250 263 ug/L 105 56 - 146

Benzene 210 250 455 ug/L 98 66 - 130

Ethanol ND 2500 2330 ug/L 93 54 - 150

Ethylbenzene 370 250 577 EY ug/L 84 70 - 130

Ethyl-t-butyl ether (ETBE) ND 250 275 ug/L 110 70 - 130

Isopropyl Ether (DIPE) 19 250 274 ug/L 102 64 - 138

m,p-Xylene 300 500 816 ug/L 103 70 - 133

Methyl-t-Butyl Ether (MTBE) ND 250 282 ug/L 113 70 - 130

o-Xylene 26 250 293 ug/L 107 70 - 133

Tert-amyl-methyl ether (TAME) ND 250 307 ug/L 123 68 - 133

tert-Butyl alcohol (TBA) 130 1250 1330 ug/L 96 70 - 130

Toluene 51 250 307 ug/L 103 70 - 130

Naphthalene 510 250 722 ug/L 85 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

117

MS MS

Qualifier Limits%Recovery

106Dibromofluoromethane (Surr) 76 - 132

117Toluene-d8 (Surr) 80 - 128

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-65700-F-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

1,2-Dibromoethane (EDB) ND 250 284 ug/L 114 70 - 131 1 25

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,2-Dichloroethane ND 250 266 ug/L 106 56 - 146 1 20

Benzene 210 250 441 ug/L 92 66 - 130 3 20

Ethanol ND 2500 2520 ug/L 101 54 - 150 8 30

Ethylbenzene 370 250 559 EY ug/L 77 70 - 130 3 20
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8260B/5030B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-65700-F-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153720

Ethyl-t-butyl ether (ETBE) ND 250 283 ug/L 113 70 - 130 3 25

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Isopropyl Ether (DIPE) 19 250 287 ug/L 107 64 - 138 5 25

m,p-Xylene 300 500 809 ug/L 102 70 - 133 1 25

Methyl-t-Butyl Ether (MTBE) ND 250 284 ug/L 114 70 - 130 1 25

o-Xylene 26 250 292 ug/L 106 70 - 133 0 20

Tert-amyl-methyl ether (TAME) ND 250 305 ug/L 122 68 - 133 1 30

tert-Butyl alcohol (TBA) 130 1250 1410 ug/L 102 70 - 130 6 25

Toluene 51 250 304 ug/L 101 70 - 130 1 20

Naphthalene 510 250 710 ug/L 80 60 - 140 2 30

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

113

MSD MSD

Qualifier Limits%Recovery

103Dibromofluoromethane (Surr) 76 - 132

113Toluene-d8 (Surr) 80 - 128

Method: 8015B - Gasoline Range Organics - (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-154083/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154083

RL

GRO (C6-C12) ND 0.40 mg/Kg 01/03/14 19:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 97 65 - 140 01/03/14 19:57 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-154083/2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154083

GRO (C4-C12) 1.60 1.51 mg/Kg 94 70 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 440-154083/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154083

GRO (C4-C12) 1.60 1.44 mg/Kg 90 70 - 135 5 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

105

LCSD LCSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 440-66386-A-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154083

GRO (C4-C12) ND 1.50 1.08 mg/Kg 72 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

78

MS MS

Qualifier Limits%Recovery

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-66386-A-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154083

GRO (C4-C12) ND 1.55 1.07 mg/Kg 69 60 - 140 1 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

74

MSD MSD

Qualifier Limits%Recovery

Client Sample ID: Method BlankLab Sample ID: MB 440-154254/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154254

RL

GRO (C6-C12) ND 0.40 mg/Kg 01/06/14 12:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 93 65 - 140 01/06/14 12:05 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-154254/2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154254

GRO (C4-C12) 1.60 1.58 mg/Kg 99 70 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 440-154254/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154254

GRO (C4-C12) 1.60 1.54 mg/Kg 96 70 - 135 3 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

100

LCSD LCSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: SB-3 @ 14'Lab Sample ID: 440-66062-6 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154254

GRO (C4-C12) ND 1.55 1.43 mg/Kg 92 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

98

MS MS

Qualifier Limits%Recovery

Client Sample ID: SB-3 @ 14'Lab Sample ID: 440-66062-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 154254

GRO (C4-C12) ND 1.54 1.35 mg/Kg 88 60 - 140 5 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

93

MSD MSD

Qualifier Limits%Recovery

Method: 8015B/5030B - Gasoline Range Organics (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-153679/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153679

RL

GRO (C6-C12) ND 50 ug/L 12/31/13 20:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 97 65 - 140 12/31/13 20:43 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153679/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153679

GRO (C4-C12) 800 695 ug/L 87 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

95

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Matrix SpikeLab Sample ID: 440-66272-A-21 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153679

GRO (C4-C12) 87 800 743 ug/L 82 65 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

95

MS MS

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Method: 8015B/5030B - Gasoline Range Organics (GC) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-66272-A-21 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 153679

GRO (C4-C12) 87 800 784 ug/L 87 65 - 140 5 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

104

MSD MSD

Qualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-153630/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153586 Prep Batch: 153630

RL

DRO (C10-C28) ND 5.0 mg/Kg 12/31/13 13:44 12/31/13 16:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

n-Octacosane 61 40 - 140 12/31/13 16:59 1

MB MB

Surrogate

12/31/13 13:44

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-153630/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153586 Prep Batch: 153630

DRO (C10-C28) 33.3 16.3 mg/Kg 49 45 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

n-Octacosane 40 - 140

Surrogate

58

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Matrix SpikeLab Sample ID: 440-66347-G-2-A MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153586 Prep Batch: 153630

DRO (C10-C28) ND 33.3 17.1 mg/Kg 51 40 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

n-Octacosane 40 - 140

Surrogate

67

MS MS

Qualifier Limits%Recovery

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-66347-G-2-B MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 153586 Prep Batch: 153630

DRO (C10-C28) ND 33.3 19.4 mg/Kg 58 40 - 120 12 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

n-Octacosane 40 - 140

Surrogate

76

MSD MSD

Qualifier Limits%Recovery
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QC Association Summary
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

GC/MS VOA

Analysis Batch: 153275

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260B440-66062-4 SB-1 @ 14' Total/NA

Solid 8260B440-66062-5 SB-2 @ 14' Total/NA

Solid 8260B440-66062-5 MS SB-2 @ 14' Total/NA

Solid 8260B440-66062-5 MSD SB-2 @ 14' Total/NA

Solid 8260B440-66062-6 SB-3 @ 14' Total/NA

Solid 8260BLCS 440-153275/5 Lab Control Sample Total/NA

Solid 8260BLCS 440-153275/6 Lab Control Sample Total/NA

Solid 8260BMB 440-153275/4 Method Blank Total/NA

Analysis Batch: 153720

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B/5030B440-65700-F-3 MS Matrix Spike Total/NA

Water 8260B/5030B440-65700-F-3 MSD Matrix Spike Duplicate Total/NA

Water 8260B/5030B440-66062-1 SB-1 Total/NA

Water 8260B/5030B440-66062-2 SB-2 Total/NA

Water 8260B/5030B440-66062-3 SB-3 Total/NA

Water 8260B/5030BLCS 440-153720/23 Lab Control Sample Total/NA

Water 8260B/5030BMB 440-153720/4 Method Blank Total/NA

GC VOA

Analysis Batch: 153679

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8015B/5030B440-66062-1 SB-1 Total/NA

Water 8015B/5030B440-66062-2 SB-2 Total/NA

Water 8015B/5030B440-66062-3 SB-3 Total/NA

Water 8015B/5030B440-66272-A-21 MS Matrix Spike Total/NA

Water 8015B/5030B440-66272-A-21 MSD Matrix Spike Duplicate Total/NA

Water 8015B/5030BLCS 440-153679/2 Lab Control Sample Total/NA

Water 8015B/5030BMB 440-153679/3 Method Blank Total/NA

Analysis Batch: 154083

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B440-66062-4 SB-1 @ 14' Total/NA

Solid 8015B440-66386-A-1 MS Matrix Spike Total/NA

Solid 8015B440-66386-A-1 MSD Matrix Spike Duplicate Total/NA

Solid 8015BLCS 440-154083/2 Lab Control Sample Total/NA

Solid 8015BLCSD 440-154083/3 Lab Control Sample Dup Total/NA

Solid 8015BMB 440-154083/4 Method Blank Total/NA

Analysis Batch: 154254

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B440-66062-5 SB-2 @ 14' Total/NA

Solid 8015B440-66062-6 SB-3 @ 14' Total/NA

Solid 8015B440-66062-6 MS SB-3 @ 14' Total/NA

Solid 8015B440-66062-6 MSD SB-3 @ 14' Total/NA

Solid 8015BLCS 440-154254/2 Lab Control Sample Total/NA

Solid 8015BLCSD 440-154254/3 Lab Control Sample Dup Total/NA

Solid 8015BMB 440-154254/4 Method Blank Total/NA

TestAmerica Irvine

Page 22 of 27 1/9/2014

1

2

3

4

5

6

7

8

9

10

11

12

13



QC Association Summary
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

GC Semi VOA

Analysis Batch: 153586

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 153630440-66062-4 SB-1 @ 14' Total/NA

Solid 8015B 153630440-66062-5 SB-2 @ 14' Total/NA

Solid 8015B 153630440-66062-6 SB-3 @ 14' Total/NA

Solid 8015B 153630440-66347-G-2-A MS Matrix Spike Total/NA

Solid 8015B 153630440-66347-G-2-B MSD Matrix Spike Duplicate Total/NA

Solid 8015B 153630LCS 440-153630/2-A Lab Control Sample Total/NA

Solid 8015B 153630MB 440-153630/1-A Method Blank Total/NA

Prep Batch: 153630

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid CA LUFT440-66062-4 SB-1 @ 14' Total/NA

Solid CA LUFT440-66062-5 SB-2 @ 14' Total/NA

Solid CA LUFT440-66062-6 SB-3 @ 14' Total/NA

Solid CA LUFT440-66347-G-2-A MS Matrix Spike Total/NA

Solid CA LUFT440-66347-G-2-B MSD Matrix Spike Duplicate Total/NA

Solid CA LUFTLCS 440-153630/2-A Lab Control Sample Total/NA

Solid CA LUFTMB 440-153630/1-A Method Blank Total/NA

TestAmerica Irvine
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Definitions/Glossary
TestAmerica Job ID: 440-66062-1Client: Broadbent & Associates, Inc.

Project/Site: ARCO 2162, San Leandro

Qualifiers

GC/MS VOA

Qualifier Description

EY Result exceeds normal dynamic range; reported as a min. est.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Irvine
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Certification Summary
Client: Broadbent & Associates, Inc. TestAmerica Job ID: 440-66062-1

Project/Site: ARCO 2162, San Leandro

Laboratory: TestAmerica Irvine
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska CA0153110State Program 06-30-14

Arizona State Program 9 AZ0671 10-13-14

California LA Cty Sanitation Districts 9 10256 01-31-15

California NELAP 9 1108CA 01-31-14

California State Program 9 2706 06-30-14

Guam State Program 9 Cert. No. 12.002r 01-23-14 *

Hawaii State Program 9 N/A 01-31-14

Nevada State Program 9 CA015312007A 07-31-14

New Mexico State Program 6 N/A 01-31-14

Northern Mariana Islands State Program 9 MP0002 01-31-14

Oregon NELAP 10 4005 09-12-14

USDA Federal P330-09-00080 06-06-14

USEPA UCMR Federal 1 CA01531 01-31-15

TestAmerica Irvine

* Expired certification is currently pending renewal and is considered valid.
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Login Sample Receipt Checklist

Client: Broadbent & Associates, Inc. Job Number: 440-66062-1

Login Number: 66062

Question Answer Comment

Creator: Kim, Guerry

List Source: TestAmerica Irvine

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact. Present

FalseSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

FalseContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

Headspace larger than 1/4'' in one or more vials, 

one vial with accpt. headspace

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Irvine
Page 27 of 27 1/9/2014

1

2

3

4

5

6

7

8

9

10

11

12

13



 

APPENDIX J 
 

Well Search Results 
  

 



















 

APPENDIX K 
 

Groundwater Monitoring and Sampling Field Methods 
 

  

 



QUALITY ASSURANCE/QUALITY CONTROL 
FIELD METHODS 

 
Field methods discussed herein were implemented to provide for accuracy and reliability of field 
activities, data collection, sample collection, and handling.  Discussion of these methods is 
provided below. 
 
1.0 Equipment Calibration 
 
Equipment calibration was performed per equipment manufacturer specifications before use. 
 
2.0 Depth to Groundwater and Light Non-Aqueous Phase Liquid Measurement 
 
Depth to groundwater was measured in wells identified for gauging in the scope of work using a 
decontaminated water level indicator.  The depth to water measurement was taken from a cut 
notch or permanent mark at the top of the well casing to which the well head elevation was 
originally surveyed.   

 
Once depth to water was measured, an oil/water interface meter or a new disposable bailer was 
utilized to evaluate the presence and, if present, to measure the “apparent” thickness of light 
non-aqueous phase liquid (LNAPL) in the well.  If LNAPL was present in the well, groundwater 
purging and sampling were not performed, unless sampling procedures in the scope of work 
specified collection of samples in the presence of LNAPL.  Otherwise, time allowing, LNAPL was 
bailed from the well using either a new disposable bailer, or the disposal bailer previously used 
for initial LNAPL assessment.  Bailing of LNAPL continued until the thickness of LNAPL (or 
volume) stabilized in each bailer pulled from the well, or LNAPL was no longer present.  After 
LNAPL thickness either stabilized or was eliminated, periodic depth to water and depth to LNAPL 
measurements were collected as product came back into the well to evaluate product recovery 
rate and to aid in further assessment of LNAPL in the subsurface.  LNAPL thickness 
measurements were recorded as “apparent.”  If a bailer was used for LNAPL thickness 
measurement, the field sampler noted the bailer entry diameter and chamber diameter to 
enable correction of thickness measurements.  Recovered LNAPL was stored on-site in a labeled 
steel drum(s) or other appropriate container(s) prior to disposal. 

 
3.0 Well Purging and Groundwater Sample Collection 
 
Well purging and groundwater sampling were performed in wells specified in the scope of work 
after measuring depth to groundwater and evaluating the presence of LNAPL.  Purging and 
sampling were performed using one of the methods detailed below.  The method used was 
noted in the field records.  Purge water was stored on-site in labeled steel drum(s) or other 
appropriate container(s) prior to disposal or on-site treatment (in cases where treatment using 
an on-site system is authorized). 



 
3.1 Purging a Predetermined Well Volume 

 
Purging a predetermined well volume is performed per ASTM International (ASTM) D4448-01.  
This purging method has the objective of removing a predetermined volume of stagnant water 
from the well prior to sampling.  The volume of stagnant water is defined as either the volume 
of water contained within the well casing, or the volume within the well casing and sand/gravel 
in the annulus if natural flow through these is deemed insufficient to keep them flushed out.   

 
This purging method involves removal of a minimum of three stagnant water volumes from the 
well using a decontaminated pump with new disposable plastic discharge or suction tubing, 
dedicated well tubing, or using a new disposable or decontaminated reusable bailer.  If a new 
disposable bailer was used for assessment of LNAPL, that bailer may be used for purging.  The 
withdrawal rate used is one that minimizes drawdown while satisfying time constraints.   

 
To evaluate when purging is complete, one or more groundwater stabilization parameters are 
monitored and recorded during purging activities until stabilization is achieved.  Most 
commonly, stabilization parameters include temperature, conductivity, and pH, but field 
procedures detailed in the scope of work may also include monitoring of dissolved oxygen 
concentrations, oxidation reduction potential, and/or turbidity1.  Parameters are considered 
stable when two (2) consecutive readings recorded three (3) minutes apart fall within ranges 
provided below in Table 1.  In the event that the parameters have not stabilized and five (5) well 
casing volumes have been removed, purging activities will cease and be considered complete.  
Once the well is purged, a groundwater sample(s) is collected from the well using a new 
disposable bailer.  If a new disposable bailer was used for purging, that bailer may be used to 
collect the sample(s).  A sample is not collected if the well is inadvertently purged dry. 

 
Table 1.  Criteria for Defining Stabilization of Water-Quality Indicator Parameters 

Parameter Stabilization Criterion 

Temperature ± 0.2ºC (± 0.36ºF) 
pH ± 0.1 standard units 
Conductivity ± 3% 
Dissolved oxygen ± 10% 
Oxidation reduction potential ± 10 mV 
Turbidity

1
 ± 10% or 1.0 NTU (whichever is greater) 

 
3.2 Low-Flow Purging and Sampling 

 
“Low-Flow”, “Minimal Drawdown”, or "Low-Stress” purging is performed per ASTM D6771-02.  
It is a method of groundwater removal from within a well’s screened interval that is intended to 

                                                           
1
 As stated in ASTM D6771-02, turbidity is not a chemical parameter and not indicative of when formation-quality water is being 

purged; however, turbidity may be helpful in evaluating stress on the formation during purging.  Turbidity measurements are taken at 
the same time that stabilization parameter measurements are made, or, at a minimum, once when purging is initiated and again just 

prior to sample collection, after stabilization parameters have stabilized.  To avoid artifacts in sample analysis, turbidity should be as 

low as possible when samples are collected.  If turbidity values are persistently high, the withdrawal rate is lowered until turbidity 
decreases.  If high turbidity persists even after lowering the withdrawal rate, the purging is stopped for a period of time until turbidity 

settles, and the purging process is then restarted.  If this fails to solve the problem, the purging/sampling process for the well is ceased, 

and well maintenance or redevelopment is considered.   

 



minimize drawdown and mixing of the water column in the well casing.  This is accomplished by 
pumping the well using a decontaminated pump with new disposable plastic discharge or 
suction tubing or dedicated well tubing at a low flow rate while evaluating the groundwater 
elevation during pumping.   

 
The low flow pumping rate is well specific and is generally established at a volume that is less 
than or equal to the natural recovery rate of the well.  A pump with adjustable flow rate control 
is positioned with the intake at or near the mid-point of the submerged well screen.  The 
pumping rate used during low-flow purging is low enough to minimize mobilization of 
particulate matter and drawdown (stress) of the water column.  Low-flow purging rates will vary 
based on the individual well characteristics; however, the purge rate should not exceed 1.0 Liter 
per minute (L/min) or 0.25 gallon per minute (gal/min).  Low-flow purging should begin at a rate 
of approximately 0.1 L/min (0.03 gal/min)2, or the lowest rate possible, and be adjusted based 
on an evaluation of drawdown.  Water level measurements should be recorded at approximate 
one (1) to two (2) minute intervals until the low-flow rate has been established, and drawdown 
is minimized.  As a general rule, drawdown should not exceed 25% of the distance between the 
top of the water column and the pump in-take. 

 
To evaluate when purging is complete, one or more groundwater stabilization parameters are 
monitored and recorded during purging activities until stabilization is achieved.  Most 
commonly, stabilization parameters include temperature, conductivity, and pH, but field 
procedures detailed in the scope of work may also include monitoring of dissolved oxygen 
concentrations, oxidation reduction potential, and/or turbidity1.  The frequency between 
measurements will be at an interval of one (1) to three (3) minutes; however, if a flow cell is 
used, the frequency will be determined based on the time required to evacuate one cell volume.  
Stabilization is defined as three (3) consecutive readings recorded several minutes apart falling 
within ranges provided in Table 1.  Samples will be collected by filling appropriate containers 
from the pump discharge tubing at a rate not to exceed the established pumping rate. 

   
3.3 Minimal Purge, Discrete Depth, and Passive Sampling  

  
Per ASTM D4448-01, sampling techniques that do not rely on purging, or require only minimal 
purging, may be used if a particular zone within a screened interval is to be sampled or if a well 
is not capable of yielding sufficient groundwater for purging.  To properly use these sampling 
techniques, a water sample is collected within the screened interval with little or no mixing of 
the water column within the casing.  These techniques include minimal purge sampling which 
uses a dedicated sampling pump capable of pumping rates of less than 0.1 L/min (0.03 
gal/min)2, discrete depth sampling using a bailer that allows groundwater entry at a controlled 
depth (e.g. differential pressure bailer), or passive (diffusion) sampling.  These techniques are 
based on certain studies referenced in ASTM D4448-01 that indicate that under certain 
conditions, natural groundwater flow is laminar and horizontal with little or no mixing within the 
well screen.   

                                                           
 
2 According to ASTM D4448-01, studies have indicated that at flow rates of 0.1 L/min, low-density polyethylene (LDPE) and 

plasticized polypropylene tubing materials are prone to sorption.  Therefore, TFE-fluorocarbon or other appropriate tubing material is 

used, particularly when tubing lengths of 50 feet or longer are used. 

 



  
4.0 Decontamination 
 
Reusable groundwater sampling equipment were cleaned using a solution of Alconox or other 
acceptable detergent, rinsed with tap water, and finally rinsed with distilled water prior to use in 
each well.  Decontamination water was stored on-site in labeled steel drum(s) or other 
appropriate container(s) prior to disposal. 
 
5.0 Sample Containers, Labeling, and Storage 
 
Samples were collected in laboratory prepared containers with appropriate preservative (if 
preservative was required).  Samples were properly labeled (site name, sample I.D., sampler 
initials, date, and time of collection) and stored chilled (refrigerator or ice chest with ice) until 
delivery to a certified laboratory, under chain of custody procedures.      
 
 
6.0  Chain of Custody Record and Procedure 
 
The field sampler was personally responsible for care and custody of the samples collected until 
they were properly transferred to another party.  To document custody and transfer of samples, 
a Chain of Custody Record was prepared.  The Chain of Custody Record provided identification 
of the samples corresponding to sample labels and specified analyses to be performed by the 
laboratory.  The original Chain of Custody Record accompanied the shipment, and a copy of the 
record was stored in the project file.  When the samples were transferred, the individuals 
relinquishing and receiving them signed, dated, and noted the time of transfer on the record. 

 
7.0 Field Records 
 
Daily Report and data forms were completed by staff personnel to provide daily record of 
significant events, observations, and measurements.  Field records were signed, dated, and 
stored in the project file. 
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