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1      INTRODUCTION   

Arcadis U.S., Inc. (Arcadis) has prepared this site investigation work plan for the former ARCO service 

station No. 4931 located at 731 W. MacArthur Boulevard in Oakland, California (the ‘Site’; Figure 1). This 

work plan was prepared in response to the Alameda County Environmental Health’s (ACEH) letter dated 

May 10, 2016 which requested a work plan to address ACEH’s technical comments relating to the Site’s 

status in regards to the State Water Resources Control Board (SWRCB) Low Threat Closure (LTC) Policy 

(ACEH 2016). 

1.1 Site Description  

The Site is located at the southeastern corner of the intersection of West MacArthur Boulevard and West 

Street in Oakland, California. Currently, the Site is an active Westco Gasoline-branded retail fuel 

dispensing facility. Site features include a service station building, three dispenser islands, and four 

10,000-gallon doubled-wall fiberglass gasoline underground storage tanks (USTs; Figure 2). With the 

exception of landscaped planters along portions of the property boundary and the station building, the 

Site is covered with asphalt and/or concrete.  

Commercial and residential properties surround the Site. The Site is bound by West MacArthur Boulevard 

to the north-northeast and West Street to the west-northwest. Residential dwellings are located adjacent 

to the Site along the south and east property boundaries. An automotive repair facility known as Auto 

Mechs and residential dwellings are located directly west and southwest of the Site beyond West Street. 

A Big-O Tires-branded service center is located on the northwest corner of the intersection of West 

MacArthur Boulevard and West Street. An oil change service center known as Insta Lube is located on 

the northeast corner of the intersection of West MacArthur Boulevard and West Street. Interstate 580 is 

located approximately 600 feet south-southwest of the Site and Highway 24 is located approximately 

1,000 feet east of the Site (Figure 1). 

As shown on Figure 2, the Site and vicinity currently have 15 groundwater monitoring wells (A-2 through 

A-13 and AR-1 through AR-3), one soil vapor extraction well (AV-1), six soil vapor monitoring probes (SV-

1 through SV-6), and three sub-slab vapor probes (SS-SV-1 through SS-SV-3). Available records indicate 

that the groundwater monitoring wells are screened at depths ranging from 5 to 40 feet below ground 

surface (bgs).  
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1.2 Regional geology and hydrogeology 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the Site is located 

within the Oakland Sub-Area of the East Bay Plain of the San Francisco Basin (California Regional Water 

Quality Control Board, San Francisco Bay Region [SF-RWQCB] 1999). The Oakland Sub-Area contains a 

sequence of alluvial fans. The alluvial fill thickness ranges from 300 to 700 feet bgs. There are no well-

defined aquitards such as estuarine muds. The largest and deepest wells in this sub-area historically 

pumped one to two million gallons per day from depths greater than 200 feet. Overall, sustainable yields 

are low due in part to low recharge potential. The Merritt Sand in West Oakland was an important part of 

the early water supply for the City of Oakland. It is shallow (up to 60 feet), but, before the turn of the last 

century, septic systems contaminated the water supply wells (SF-RWQCB 1999). 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 to west direction. Historical 

groundwater flow direction at the Site has been predominantly toward the west or west-southwest. The 

nearest natural drainage is Glen Echo Creek, located approximately 4,600 feet southeast of the Site. 

However, this creek is predominantly an underground culvert with only a few exposed, non-culverted 

sections. Glen Echo Creek flows generally northeast to southwest into Lake Merritt. 

 

1.3 Site-Specific Geology and Hydrogeology 

The Site is approximately 60 feet above mean sea level (msl) and gently slopes toward the west. A nearly 

continuous clay layer (clay, clayey sand, and gravelly clay) extends from the surface to approximately 

16.5 to 20 feet bgs. The clay layer is typically underlain by an approximately 4-foot-thick intermittent 

sand/gravel layer that has been encountered between 18 and 23 feet bgs. Groundwater is first 

encountered during drilling events between approximately 20 and 25 feet bgs and roughly correlates to 

the intermittent sand/gravel layer that underlies the clay layer. Boring logs from the most recent site 

investigation are available in Appendix A. Historical boring logs are available in Appendix C of the ACEH 

Low Threat Closure Policy Checklist and Site Conceptual Model (Arcadis 2013).  

Since 2000, groundwater elevation at the Site has historically ranged from 42.37 to 57.76 feet above msl. 

Depth to water (DTW) recordings have ranged in site monitoring wells from 1.82 feet below top of casing 

(btoc) at groundwater monitoring well AR-2 on February 28, 2008 to 13.80 feet btoc at groundwater 
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monitoring well A-2 on October 19, 2015. The average site DTW measured in groundwater monitoring 

wells since 2000 is approximately 8 feet btoc. DTW during the most recent groundwater monitoring event 

on March 25, 2016 ranged from 2.89 feet btoc at A-3 to 6.74 feet btoc at wells A-10.  

The more permeable fill material associated with the UST removals at AR-2 likely facilitates the observed 

shallower DTW readings and corresponding higher groundwater elevations, compared to DTW and 

groundwater elevation recordings at nearby monitoring wells A-2 and A-3. According to drawings 

depicting the UST removals, AR-2 was installed directly in the former UST cavity and subsequent 

excavation.  

Groundwater flow at the Site has been predominantly to the west measured during 51 monitoring events 

conducted between the Second Quarter of 2000 and the First Quarter of 2016. Groundwater flow during 

the groundwater monitoring for the First Quarter 2016 was to the west-southwest at an approximate 

gradient of 0.042 foot per foot (ft/ft). 

 

1.4 Summary of ACEH Directives 

In its May 10, 2016 letter, ACEH summarized data gaps that it contends persist at the Site and must be 

addressed in order to move the case toward closure under the SWRCB LTC Policy. ACEH requested that 

a work plan be developed to evaluate the following at the Site (ACEH 2016): 

 

• Potential receptor separation distance from contamination; and 

• Potential vapor intrusion into the offsite residential home adjacent to the Site to the east. 

The ACEH letter listed several alternatives for exploring these issues which included further site 

investigative work and re-evaluation of previously collected site data. This work plan is organized to 

discuss the findings of the data evaluation, assess the Site’s status in regards to fulfilling the remaining 

criteria of the SWRCB LTC Policy, and proposes investigative work focused on fulfilling the remaining 

criteria of the SWRCB LTC Policy.   

  

2      DISCUSSION OF DATA EVALUATION  

Arcadis reviewed previously collected site data to provide further understanding of site conditions as they 

relate to the SWRCB LTC Policy and in effort to reduce the volume of site investigation required to close 
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the remaining data gaps. Several of these items were recommended in the ACEH May 10, 2016 letter 

and were discussed in the meeting between ACEH and Arcadis on January 12, 2016. 

 

2.1 Potential Receptor Separation Distance from Contamination – 
Basements   

ACEH suggested in the meeting on January 12, 2016 and discussed in their May 10, 2016 letter that the 

presence of a partial basement immediately adjacent to the Site (property at 721 W MacArthur Boulevard) 

may result in the removal of approximately 8 feet of separation (based on standard basement depths) 

between contaminated groundwater or soil vapor and potential receptors, and place these undefined 

basement receptors at risk of exposure to the contamination (ACEH 2016).  

The Site’s updated sensitive receptor survey (SSR) presented in the Site Investigation Report dated June 

26, 2015, included the distribution of questionnaires to all properties within a 500-foot radius of the Site. 

The purpose of the questionnaires were to identify potential wells, groundwater pumping sumps, 

basements, and sensitive land uses in the search area (Arcadis 2015). The only properties in the 

immediate area of the Site to respond to the questionnaire are located on the east side of West Street 

(3704 and 3710 West Street), located south and cross-gradient of the Site. Due to the low response and 

to further assess whether basements were present in any of the properties in the immediate area of the 

Site, a field reconnaissance was performed following the January 12, 2016 meeting. A photo log of the 

reconnaissance is provided in Appendix B. 

2.1.1 Upgradient Adjacent Property 

Field observations indicated that a partial basement is likely present at 721 W MacArthur Boulevard, 

located adjacent and upgradient of the Site to the east-northeast. Observations indicate that stairs 

connect the property’s main level to the sidewalk. Below the main level (where the front door is located) of 

the residence appears to be a partial basement as there is approximately 4 feet of vertical distance 

between the ground surface to the floor of the main level. Window-like features around the perimeter of 

the potential basement were also observed. Absolute confirmation of the presence of a basement at 721 

W MacArthur Boulevard could not be determined as these window-like features were either blacked-out 

with poly sheeting or appeared to be boarded over. The property at 721 W MacArthur also appeared to 

be vacant at the time of the field reconnaissance, despite the presence of a parked vehicle which looked 

to be at its observed location for an extended amount of time.   
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These observations indicate that there is potentially a loss of separation distance between the upgradient 

property’s basement foundation and groundwater, as suggested by ACEH. However, a loss of 8 feet of 

separation distance as stated by ACEH would suggest that the basement at 721 W MacArthur has a 12 

foot high ceiling as the exposed above ground area is 4 feet tall (4 feet above ground area + 8 feet of 

below ground area). It seems more likely that the basement ceiling would be shorter than 12 feet as the 

standard residential floor to ceiling height for a domestic dwelling is 8 feet. A 12 foot ceiling in a basement 

appears to be a considerably high estimate.  

Since the property owner at 721 W MacArthur Boulevard has been unresponsive to SSR questionnaires, 

there is no confirmation on the presence of a basement or its depth. However, based on the field 

observations it appears probable that the basement foundation would not extend past 2 to 4 feet bgs, 

relating to a 6 to 8 foot floor to ceiling height in the basement. This would indicate a removal of 2 to 4 feet 

of separation distance between the basement foundation and the depth to groundwater.   

As this relates to the soil vapor samples collected in May 2015 from soil vapor probes SV-7 and SV-8, it 

would still appear that the vapor samples were not collected 5 feet below the foundation bottom. As the 

samples at SV-7 and SV-8 were collected at 5 feet bgs (depth to water was approximately 5 feet bgs at 

the time of installation and therefore the soil vapor probes could not be set deeper), it seems probable 

that the SV-7 and SV-8 soil vapor samples were collected approximately 1 to 3 feet below the building 

foundation at 721 W MacArthur Boulevard.  

2.1.2 Downgradient Adjacent Properties 

There were no obvious signs of basements at the properties across West Street and downgradient of the 

Site. Field observations indicated that houses across West Street from the Site are constructed over crawl 

spaces as the distances from the ground surface to the front doors of the properties were not as great as 

observed at 721 W MacArthur Boulevard, indicating that one could not stand up as the heights seemed to 

range from as little as one foot to 2 feet. Field observations also indicated that utilities, such as gas, 

electric, and water lines entered the residences through the apparent crawl spaces. Crawl space vents 

(as opposed to the window-like features observed at 721 W MacArthur) were also prevalent at the 

residences across West Street and downgradient of the Site. These observations indicate that basements 

are not present in any of the properties across West Street downgradient of the Site.   

These observations also indicate that there is likely significant separation distance between the 

downgradient residence’s foundations to the depth of groundwater. The closest data point to the 

downgradient properties is soil boring SB-07 which was completed on May 12, 2015. Wet formation 
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materials, indicating first groundwater, were encountered at approximately 22 feet bgs at SB-07. After 

approximately 1 hour of placing a temporary well screen in SB-07 for groundwater sampling purposes, 

groundwater was measured at 8.04 feet bgs (Arcadis 2015).  

Generally across the Site, groundwater is first encountered during drilling events between approximately 15 

and 25 feet bgs and roughly correlates to the intermittent sand/gravel layer that underlays the shallower clay 

layer. A nearly continuous clay layer (clay, clayey sand, and gravelly clay) extends from the surface to 

approximately 18 to 20 feet bgs. The clay layer is typically underlain by an approximately 4-foot thick 

intermittent sand/gravel layer which has been encountered between 18 and 23 feet bgs (Arcadis 2013). All 

depths of groundwater measured in the 2010 soil borings, including SB-1A, SB-2, SB-3 and SB-6 were at 

least 20 feet bgs or deeper. Wet formation materials were first noted in groundwater monitoring wells A-9, A-

11, and A-12 at approximately 15 feet bgs (Arcadis 2014).  

Depths to first groundwater data indicates a likely separation distance between downgradient residence’s 

foundations to groundwater of 15 to 20 feet. It is likely that the groundwater beneath the Site has the 

characteristics of a semi-confined aquifer due to the presence of clay overlaying the sand unit and the 

significantly deeper depths of first groundwater (during drilling events) versus the observed shallower 

depths to groundwater in monitoring wells.  

Moreover, the groundwater samples results from SB-07 as well as from groundwater monitoring wells A-

11 and A-12 indicate that dissolved-phase constituents-of-potential concern (COPC)-groundwater plumes 

terminate well before reaching these downgradient properties. SB-07, A-11, and A-12 represent the most 

downgradient groundwater sampling points associated with the Site. COPCs, including Gasoline range 

organics (GRO) and Benzene, toluene, ethylbenzene, and xylenes (BTEX) were not detected above 

respective laboratory reporting limits in the groundwater sample collected from SB-07 on May 12, 2015. 

GRO and BTEX have not been detected above respective laboratory reporting limits in the groundwater 

samples collected from A-11 or A-12 since February 2004.  

The non-presence of basements, depth to groundwater measurements, and analytical groundwater 

sample results suggests there are no COPC vapor intrusion risks to the residences immediately 

downgradient of the Site considering the sizable separation distance between the foundations and 

groundwater and the absence of dissolved phase COPCs related to the Site. 
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2.2 Response to ACEH Comments Regarding Vapor Intrusion to 
Indoor Air Media Specific Criteria 

ACEH suggested in their May 10, 2016 letter that the potential vapor intrusion to indoor air has not been 

adequately assessed regarding the adjacent upgradient property at 721 W MacArthur Boulevard which 

presumably has a basement. Soil vapor samples were collected from SV-7 and SV-8, located at the 

property line adjacent to 721 W MacArthur Boulevard on May 15, 2015 (Appendix B). Although the soil 

vapor sample results from SV-7 indicated that soil vapor conditions near the front residence are 

favourable to meeting the Petroleum Vapor Intrusion to Indoor Air media specific criteria, results from   

SV-8 were inconclusive due to elevated detection limits and oxygen sample results that were below the 

LTC Policy recommended limits for a bioattenuation zone. During the January 2016 meeting, ACEH 

suggested that the source of the petroleum hydrocarbon-affected soil vapor observed at SV-8 could be 

impacted soil that was left in-place following the UST removals in 1991. 

2.2.1 SV-8 soil vapor concentrations  

The ACEH has noted that the soil vapor sample collected from SV-8 was collected from a depth of 5 feet 

bgs rather than at 5 feet below the foundation depth of the residence at 721 W MacArthur Boulevard (the 

basement foundation at 721 W MacArthur Boulevard likely 2 to 4 feet bgs) and the presence of less than 

4% oxygen (1.3%) at 5 feet bgs, coupled with an elevated benzene detection limit of 180 micrograms per 

cubic meter (µg/m3) does not support fulfillment of Scenario 4a of the LTC Policy for the Site.  

Soil vapor samples collected from the Site on May 15, 2015 were reevaluated by Curtis and Thompkins 

Laboratories (C&T) of Berkeley, California, a California Department of Public Health certified analytical 

laboratory who was the laboratory that originally tested the samples from SV-7 and SV-8. As the reporting 

limits for some constituents in the SV-8 sample exceeded their associate SF-RWQCB Environmental 

Screening Level (ESL) or SWRCB cleanup value (notably benzene), C&T examined the soil vapor 

sample results to laboratory method detection limits (MDLs). The reevaluated data revealed that all 

constituents were below SWRCB LTC soil vapor screening levels and SF-RWQCB Vapor Intrusion 

Human Health Risk ESLs for Residential and Commercial/Industrial exposures, with the exception of 

GRO in the soil vapor sample collected at SV-8. GRO was detected at a concentration of 490,000 µg/m3 

in the soil vapor sample collected from SV-8, which is significantly below the SF-RWQCB 

Commercial/Industrial Vapor Intrusion ESL of 2,500,000 µg/m3, but remains above the Residential Vapor 

Intrusion Human Health Risk ESL of 300,000 µg/m3.  
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As noted above, the original laboratory results for SV-8 indicated that benzene was not detected above a 

laboratory reporting limit of 180 µg/m3 which is above both the SF-RWQCB Residential Vapor Intrusion 

ESL of 48 µg/m3 and the SWRCB LTC soil vapor screening level of 85 µg/m3 (Residential - No 

Bioattenuation Zone Soil Gas scenario). The reevaluated benzene results indicate that benzene is not 

present in the SV-8 soil vapor sample above the MDL of 7.8 µg/m3. This new detection limit indicates that 

benzene is not expected to be a vapor intrusion concern to the adjacent residence at 721 W MacArthur 

Boulevard as the observed concentrations at both SV-7 and SV-8 are significantly below all SWRCB LTC 

Policy screening level and SF-RWQCB ESL scenarios.   

Soil vapor results from May 15, 2015 are presented in Table 1 and the revised laboratory analytical report 

is included in Appendix C.  

2.2.2 UST Excavation Soil Samples 

To further assess the presence of a residual petroleum hydrocarbon source to the detected GRO soil 

vapor concentrations observed at SV-8, Arcadis reviewed the Underground Storage Tank Removal and 

Soil Sampling Report dated July 20, 1992 by Roux Associates which summarized the UST removals and 

excavation activities performed in the east-northeast portion of the Site between November 1991 and 

February 1992 (Roux 1992). The UST excavations removed one 12,000-gallon fiberglass UST, two 

8,000-gallon steel USTs, and one 6,000-gallon steel UST, which were all located in a common tank cavity 

along the east-northeast side of the Site. Although no holes or cracks were observed in any of the USTs 

during removal activities, black oil staining was observed in a tank observation pipe and oil was observed 

on the surface of water in the 12,000-gallon UST portion of the cavity. Furthermore, observations of dark 

green and black colored soil and a strong petroleum odor indicated petroleum hydrocarbons were present 

in the backfill material and native soil in the vicinity of the removed USTs (Roux 1992). The former tank 

cavity was over-excavated in November 1991. The southern end of the tank cavity, where the steel USTs 

were located, was over-excavated to 14 feet bgs; and the northern end of the tank cavity, where the 

12,000-gallon UST was located, was over-excavated to 12 feet bgs. Confirmation soil sampling was 

conducted following the first phase of over-excavation at the direction of an onsite ACEH inspector. 

Results of the confirmation soil samples indicated that petroleum hydrocarbon-affected soils remained in 

the sidewalls of the excavation. As a result, a series of three additional phases of excavation were 

conducted between December 20, 1991 and February 13, 1992 to the maximum extent practicable 

without endangering the existing structures at that time (Roux 1992). After collection of confirmation 

samples in February 1992, ACEH gave approval to backfill the UST excavation.   
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The soil analytical data suggests that the UST over-excavations appeared to have removed a significant 

portion of residual mass, if not all of it. All confirmation soil samples that would have exceeded 

appropriate SF-RWQCB ESLs of today (Table S-1: Soil Direct Exposure Human Health Risk – 

Commercial/Industrial; SF-RWQCB 2016) were over-excavated with the exception two samples (SW18 

and SW20) which would have slightly exceeded the SF-RWQCB Commercial/Industrial ESL for benzene 

of 1.0 milligrams per kilogram (mg/kg). Benzene was detected in SW18 and SW20 at concentrations of 

2.7 mg/kg and 1.1 mg/kg, respectively. Although these two soil samples (SW18 or SW20) represent a 

potential residual source of petroleum hydrocarbons that were left in place, it is not likely that either 

location would be a source to the detected GRO concentrations in soil vapor at SV-8 as neither location is 

in close proximity to the residence at 721 W MacArthur Boulevard (approximately 18 feet away and 

downgradient from the adjacent residence), GRO concentrations in SW18 and SW20 were limited (order 

of magnitude below soil ESLs), and benzene concentrations at SW18 and SW20 have likely attenuated to 

acceptable concentrations considering these soil samples are over 24 years old and were only slightly 

above the current benzene SF-RWQCB Commercial/Industrial ESL of 1.0 mg/kg at the time of collection. 

Please note that the benzene concentration at SW18 and SW20 were below all SWRCB LTC Policy 

screening levels.  

The UST excavations and associated confirmation soil sampling completed in 1991 and 1992 indicate 

that it is not likely a residual petroleum hydrocarbon source mass was left in-place following the UST 

removals that would influence the GRO concentrations observed in soil vapor at SV-8. This also suggests 

that there is likely no remaining residual contaminant source adjacent to the property line with the 

residence at 721 West MacArthur Boulevard. Soil sample results from the 1991 and 1992 UST 

excavations are included in Table 2. 

2.3 Data Evaluation Conclusions  

2.3.1 Groundwater Media Specific Criteria  

Arcadis considers that there are no longer any data gaps relating to the offsite properties (downgradient 

or upgradient of the Site) as they relate to the extent of the dissolved phase COPC groundwater plumes 

associated with the Site. All requirements relating to the Groundwater-Media Specific criteria of the 

SWRCB LTC Policy appear to be fulfilled. Arcadis requests no further action directed at the Groundwater-

Media Specific criteria and that all perceived impediments to the criteria be removed from the Site’s LTC 

Policy Checklist (ACEH 2015a) and Path to Closure (ACEH 2015b). Arcadis also requests groundwater 

monitoring and reporting be suspended.  
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2.3.2 Downgradient Residential Receptors 

There does not appear to be a vapor intrusion risk to the downgradient properties located across West 

Street from the Site as field observations indicate these properties are constructed over crawl space 

foundations (not basements), there is a sizable separation distance between these properties’ 

foundations and groundwater, and the absence of dissolved-phase COPC groundwater plumes related to 

the Site. Arcadis requests no further action directed at assessing potential offsite and downgradient 

receptors for risk relating to Site COPCs. 

2.3.3 Soil Vapor Conditions on Eastern Side of the Site 

Soil vapor conditions at SV-7 are generally favourable to meeting the SWRCB LTC Policy requirements 

to the Vapor Intrusion to Indoor Air media specific criteria. COPCs, including GRO, BTEX, MTBE, and 

naphthalene were either not detected above respective MDLs or were at concentrations significantly 

below all SF-RWQCB ESLs and SWRCB LTC Policy screening level scenarios and oxygen was detected at 

11% which significantly exceeds the 4% requirement that defines a bioattenuation zone according to the 

LTC Policy. SV-7 is located in the northeast corner of the property, near the front of the residence at 721 

W MacArthur Boulevard.  

Although the soil vapor results at SV-8 were initially not favourable to meeting the LTC Policy’s Vapor 

Intrusion to Indoor Air media specific criteria, re-evaluation of the SV-8 soil vapor sample data to 

laboratory MDLs indicates the majority of the Vapor Intrusion to Indoor Air media specific criteria are 

satisfied according to Scenario 4 - Direct Measurement of Soil Gas Concentrations (Soil Gas Sampling – 

No Bioattenuation Zone). The reevaluated soil vapor data indicates that benzene is <7.8 µg/m3 at SV-8 

which is significantly below Residential SF-RWQCB ESL (48 µg/m3) and the SWRCB LTC Policy screening 

level for residential scenario without a bioattenuation zone (85 µg/m3). SV-8 is located near the rear of the 

residence at 721 W MacArthur Boulevard.  

Remaining impediments to closing the data gap relating to vapor intrusion into the residence at 721 W 

MacArthur Boulevard appear to be limited to GRO soil vapor concentrations at SV-8 (490,000 µg/m3) 

which exceed the Residential SF-RWQCB ESL (300,000 µg/m3) but are below the Commercial/Industrial 

SF-RWQCB ESL (2,500,000 µg/m3). Evaluation of GRO soil vapor concentrations is not required under 

any Vapor Intrusion to Indoor Air media specific criteria scenario of the SWRCB LTC Policy (SWRCB 

2012). It is also noted that both SV-7 and SV-8 were collected at 5 feet bgs, which appears to be a 

collection depth of 1 to 3 feet below the depth of 721 W MacArthur Boulevard’s foundation if a basement 
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is present. SWRCB LTC Policy direct soil gas measurement scenarios (Scenario 4) state that soil gas 

samples shall be collected at least 5 feet below the bottom of the building foundation. 

If the Site’s direct soil vapor measurements cannot be used to asses fulfilment to the Vapor Intrusion to 

Indoor Air media specific criteria due to the collection depths, then site conditions must be assessed to 

the other scenarios (Scenarios 1 through 3) for consideration as a low-threat for the vapor-intrusion-to-

indoor-air pathway. Scenarios 1 and 2 are not applicable as light non-aqueous phase liquid (LNAPL) is not 

present at the Site and LNAPL requirements of the LTC Policy have been satisfied (ACEH 2015a). Scenario 

3 considers dissolved phase benzene concentrations in groundwater accordingly with and without oxygen 

soil vapor data. Site conditions appear to acceptably meet the conditions of Scenario 3 as follows: 

1. Benzene concentrations are less than 1,000 µg/L (Oxygen ≥4%); Benzene concentrations are less than 

100 µg/L (Oxygen <4%):  

Benzene has not exceeded 1,000 µg/L since August 2012 and was limited to groundwater monitoring well 

A-8 which is located approximately 125 feet downgradient of the residence at 721 W MacArthur Boulevard. 

Oxygen was detected at 11% at soil vapor probe SV-7 during the May 2015 sampling event.  

Benzene has not exceeded 100 µg/L since August 2013 and was limited to groundwater monitoring well A-8 

which is located approximately 125 feet downgradient of the residence at 721 W MacArthur Boulevard. 

Oxygen was detected at 1.3% at soil vapor probe SV-8 during the May 2015 sampling event.  

2. A continuous zone that provides a separation of least 5 feet vertically between the dissolved phase 

Benzene and the foundation of existing buildings:  

The dissolved phase benzene plume has been delineated to a limited area around groundwater monitoring 

wells A-4 and A-8 and thus does not extend below the residence at 721 W MacArthur Boulevard. Therefore, 

there is 5 vertical feet of separation distance as the identified dissolved phase benzene plume is located 

approximately 75 feet away from the residence at 721 W MacArthur Boulevard.  

Furthermore, there are several groundwater data points between the dissolved phase benzene plume and 

the residence at 721 W MacArthur Boulevard that consistently have not had benzene concentrations 

detected above reporting limits (0.50 µg/L) for their entire known monitoring histories, including, A-2, AR-2, 

A-3, AR-3, A-13. As a result, there is no evidence that suggests benzene-affected groundwater is present 

beneath the residence at 721 W MacArthur Boulevard.  
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3. Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg throughout the entire depth of 

the bioattenuation zone 

GRO (total petroleum hydrocarbons as gasoline [TPH-G]) was not detected above reporting limits (<0.22 

mg/kg to <0.25 mg/kg) during the most recent soil sampling completed nearby the residence at 721 W 

MacArthur Boulevard when soil samples were collected from SV-7 and SV-8. 

No further action directed at sampling soil vapor or assessing potential vapor intrusion risk of COPCs 

related to the Site into the indoor air of the residence at 721 W MacArthur Boulevard appears appropriate 

according to the SRWCB LTC Policy as site data indicates the conditions of Scenario 3 - Vapor Intrusion 

to Indoor Air media specific criteria have been fulfilled. Although evaluation of GRO soil vapor 

concentrations is not required under any scenario of the LTC Policy’s Vapor Intrusion to Indoor Air media 

specific criteria, Arcadis understands that ACEH is concerned about the GRO vapor concentrations 

observed in SV-8 and the potential risk of GRO-affected soil vapor to the residence at 721 W MacArthur 

Boulevard. Arcadis recommends performing one additional soil vapor sampling event at SV-8 with the 

analytical testing limited to GRO and oxygen.  

Although these soil vapor samples will not be collected 5 feet below the foundation of the residence at 721 

W MacArthur Boulevard, Arcadis assumes the collected data will be acceptable to ACEH nonetheless and 

may be used for assessment of GRO-related vapor intrusion risk to the upgradient property.  

2.3.4 UST Excavation Soil Samples 

The UST excavations and associated confirmation soil sampling completed in 1991 and 1992 suggests 

that residual petroleum hydrocarbon source mass was removed to the maximum extent practicable and 

there is not a remaining contaminant source adjacent to the property line with the residence at 721 West 

MacArthur Boulevard.  

Although soil sampling completed in May 2015 during the installment of soil vapor probes SV-7 and SV-8 

indicated that soils are not affected by site COPCs, Arcadis recommends further assessment of soil 

conditions along the northeast property line to verify the presence of a remaining contaminant source 

mass nearby residence at 721 West MacArthur Boulevard that may be related to the GRO concentrations 

detected at SV-8. Further assessment of soil conditions in this area will also support the understanding of 

hydrogeological conditions in the immediate area of the nearby residence by providing the data needed to 

determine the separation distance between the ground surface and groundwater and between 721 West 

MacArthur Boulevard’s foundation and groundwater.  
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3      PROPOSED SCOPE OF WORK 

Based on the ACEH directive to perform additional data collection and analysis, Arcadis proposes the 

following scope of work: 

 Install three soil borings along the property line with the adjacent residential property at 721 West 

MacArthur Boulevard and collect soil samples from each boring; 

 Measure first groundwater depths at each soil boring; and 

 Collect soil vapor samples from SV-8. 

Figure 3 gives the proposed locations of the three soil borings. The proposed locations may be modified 

depending on surface and aboveground obstructions, overhead and underground utilities, and 

accessibility.  

3.1 Health and Safety, Permitting, and Utility Clearance  

Prior to initiating field activities, the site-specific Health and Safety Plan (HASP) will be updated in 

accordance with state and federal requirements for use during the proposed field activities. All necessary 

permits and licenses will be obtained prior to the initiation of the subsurface investigation, including drilling 

permits from Alameda County Public Works Agency (ACPWA). Access agreements will be in place with 

the current property owner prior to field mobilization. Underground utilities and other potential subsurface 

obstructions in the vicinity of the proposed drilling locations will be located and marked prior to drilling. 

The utility survey will include identifying the boring location using white paint and obtaining an 

Underground Service Alert (USA-North) ticket by calling USA-North at least 48 hours prior to drilling 

activities. Additionally, a private third-party utility locator will screen the proposed locations to determine 

the location(s) of nearby underground utilities. 

3.2 Soil Boring Installation and Completions 

Three direct push soil borings will be advanced along the property line with the adjacent residential 

property at 721 West MacArthur Boulevard. The three soil borings are proposed to start near SV-7 and 

will be spaced approximately 20 feet apart from each other along the property line towards SV-8. The 

drilling locations will be cleared to a minimum depth of 6.5 feet bgs with a hand auger prior to drilling. 

Once cleared, the soil boring will be completed using a direct-push drill rig equipped for soil sample 

collection. Continuous soil samples will be collected in acetate sample liners from below the hand-cleared 

depth of 6.5 feet bgs to the total depth of the boring. Direct push soil borings will be terminated at the 
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water table, based on the observation of saturated soils and/or groundwater flowing into the bottom of the 

borehole. The anticipated total depth of the boreholes is approximately 20 feet. 

3.2.1 Soil Sampling and Laboratory Analysis 

Soils will be logged for lithologic properties including soil type, color, and moisture content. In addition, 

observations will be noted regarding observed odor, staining, and relative volatile organic compound 

(VOC) concentrations as measured with a photoionization detector (PID). All soil samples will be logged 

by experienced field personnel, under the supervision of a California Professional Geologist. As the 

standard hand auger bucket is 6 inches in length, soil between the surface and 6.5 feet bgs will be 

retrieved from the subsurface in 6 inch intervals and be thoroughly examined and logged for stratigraphic 

characteristics. Soils retrieved below 6.5 feet bgs will be collected in the acetate liners which will be cut 

open and the soil will be examined and logged as described above. 

Up to three soil samples will be collected from each soil boring for analytical testing. Generally, soil 

samples will be collected from intervals that exhibit the most significant indications of petroleum 

hydrocarbon impacts based on odor, elevated PID readings, staining, or other evidence. At least one soil 

sample will be collected from the interval at 0 to 5 feet bgs and one from the interval from 5 to 10 feet bgs 

based on criteria presented in the LTC Policy for direct contact and outdoor air exposure (SWRCB 2012). 

Additionally, one soil sample will be collected from the bottom of each boring just above the water table to 

assess the vertical extent of COPC-affected soils. Additional soil samples may be collected as necessary 

based on field observations.  

Samples collected for laboratory analytical VOC testing will be completed by United States Environmental 

Protection Agency (USEPA) Method 5035/5035A which includes the placement of soil into EnCore 

samplers or TerraCore vials (two with sodium bisulfate; one with methanol), or equivalent coring sampler, 

from each sampled location.   

Soil samples will be sealed, labeled, and placed in an ice-chilled cooler for delivery to a California 

Department of Public Health-certified analytical laboratory, under proper chain of custody procedures. 

Soil samples will be analyzed for the following: 

 GRO (C6-C12) using USEPA Method 8015 Modified; 

 BTEX using USEPA Method 8260B. 

 Di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE), methyl tert-butyl ether (MTBE), tert-amyl-

methyl ether (TAME), tert-butyl alcohol (TBA), 1,2-dichloroethane (1,2-DCA), 1,2-dibromoethane 

(EDB), and ethanol by EPA Method 8260B. 
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 Naphthalene by EPA Method 8260B 

 

3.3 Soil Vapor Sampling  

Soil vapor samples will be collected from SV-8 as described in Section 4.2.3 - Soil Vapor Assessment of 

the Site Investigation Report dated June 26, 2015. The soil vapor sample will be analyzed for the 

presence of the following constituents: 

 GRO using USEPA Method TO-3; and 

 Oxygen using ASTM Method D1946. 

 

3.4 Decontamination 

All down-hole drilling and sampling equipment will be steam-cleaned prior to deployment and following 

the completion of the sampling location. Decontamination of non-dedicated or non-disposable field 

equipment will be conducted using a Liquinox ® solution and deionized water rinse to prevent potential 

cross-contamination. 

 

3.5 Investigation Derived Waste Disposal 

Soil cuttings and purge/rinse water generated during drilling operations will be contained in 55-gallon 

drums and temporarily stored onsite pending characterization and disposal. A composite soil sample of 

investigation derived waste will be collected for waste profiling purposes. Following the receipt of waste 

characterization sampling results, all investigation derived waste will be transported to an appropriate 

disposal and treatment facility.  

 

3.6 Quality Assurance and Quality Control Procedures 

To verify that the analytical data collected during the investigation is valid and usable, the data will be 

evaluated using a standard quality assurance and quality control (QA/QC) program. Field QA/QC 

procedures will include calibration of sampling equipment (including the PID and water quality parameter 

meter), the use of standard chain-of-custody procedures for sample control, and written and visual 

documentation of field activities in daily field logs and by photograph. The degree of laboratory accuracy 

and precision will be established by evaluating method blanks, laboratory control samples, matrix spike 
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samples, and surrogate quality control sample results. All comments reported by the laboratory will be 

reviewed during this evaluation and incorporated into the summary report as necessary. 

 

4      SCHEDULE AND REPORTING  

Arcadis is prepared to initiate field work after receipt of all necessary approvals and permits. 

Implementation schedules for the soil boring completion field event will be dependent on the availability 

an ACPWA inspector. 

 

Following the sampling event, a summary report will be prepared for submittal to ACEH within 60 days of 

receipt of the final laboratory results. The letter will include a summary of field activities and results, as 

well as tables and figures showing sample results and locations.  
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Table 1  
Soil Vapor Analytical Results
Former Atlantic Richfield Company Station No. 4931
731 West MacArthur Boulevard
Oakland, California 94609
ACEH Site No.: RO0000076 

Depth GRO Benzene Toluene Ethylbenzene
m,p- 

Xylenes
o- 

Xylenes MTBE TBA Naphthalene Helium
Carbon 
Dioxide Oxygen Methane

(ft bgs) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (%v) (%v) (%v) (%v)

TO-3 TO-15 TO-15 TO-15 TO-15 TO-15 TO-15 TO-15 TO-17

SV-7 5 5/15/2015 460 13 9.7 1.6 J 6.1 2.5 J <0.67 ND (TIC) <17 <0.19 0.25 11 <0.19

SV-8 5 5/15/2015 490,000 <7.8 37 J 21 J 19 J 8.8 J <40 ND (TIC) <17 <0.19 3.4 1.3 1.4

-- 85 -- 1100 -- -- -- -- 93 -- -- -- --

-- 280 -- 3600 -- -- -- -- 310 -- -- -- --

-- 85,000 -- 1,100,000 -- -- -- -- 93,000 -- -- -- --

-- 280,000 -- 3,600,000 -- -- -- -- 310,000 -- -- -- --

SF-RWQCB ESL (Res)² (µg/m3) 300,000 48 160,000 560 52,000 52,000 5,400 -- 41 -- -- -- --

SF-RWQCB ESL (C/I) ³ (µg/m3) 2,500,000 420 1,300,000 4,900 440,000 440,000 47,000 -- 360 -- -- -- --

Notes:

Bold indicates detected values exceed appropriate SF-RWQCB ESLs.

ESL = Environmental Screening Level SV = Soil vapor

ESLs for xylenes applied to m,p-Xylenes and o-Xylene. GRO = Gasoline range organics (C6-C12)

SF-RWQCB = San Francisco Bay Regional Water Quality Control Board MTBE = Methyl tertiary-butyl ether

SWRCB LTC Policy = State Water Resources Control Board Low Threat Closure Policy TBA = Tertiary-butyl alcohol

EPA = Environmental Protection Agency

ND (TIC)= Non Detect as a Tentatively Identified Compounds

µg/m3 = micrograms per cubic meter
%v = percent by volume 

< = Analyte was not detected above the specified method detection limit

-- = Not applicable or not available

ft bgs= Feet below ground surface

Sample ID Date Sampled

All soil vapor sample concentrations and ESLs given in micrograms per cubic meter (µg/m 3) with the exception of fixed gases (helium, carbon dioxide, oxygen, nitrogen, and methane), which are 
given in percent by volume (%v).

D1946

1.SWRCB- State Water Resources Control Board- Low-Threat Closure (LTC) Policy Environmental Screening Levels (ESLs) for soil gas samples, commercial land use (Appendix 4).

LTC No Bioattenuation Zone Soil Gas 

Criteria (µg/m3) Residential¹
LTC No Bioattenuation Zone Soil Gas 

Criteria (µg/m3) Commercial¹
LTC with Bioattenuation Zone Soil Gas 

Criteria (µg/m3) Residential¹
LTC with Bioattenuation Zone Soil Gas 

Criteria (µg/m3) Commercial¹
SF-RWQCB Soil Vapor ESLs

SWRCB LTC Policy Soil Vapor Screening Levels

2. Residential Vapor Intrusion Human Health Risk ESL - (Table SG-1: Subslab/Soil Gas Vapor Intrusion Human Health Risk Screening Levels (Volatile Chemicals Only), SF-RWQCB [February 
2016]).
3. Commercial/Industrial Vapor Intrusion Human Health Risk ESL - (Table SG-1: Subslab/Soil Gas Vapor Intrusion Human Health Risk Screening Levels (Volatile Chemicals Only), SF-RWQCB 
[February 2016]).

EPA Analytical Method

7/25/2016
Table 1 - SV sample data.xlsb  1/1



Table 2
Soil Analytical Results
Former Atlantic Richfield Company Station No. 4931
731 West MacArthur Boulevard
Oakland, California 94609
ACEH Site No.: RO0000076

Sample 
Designation

Approximate 
Sample Depth 

(feet bgs) Sample Date
DRO 

(mg/kg)
GRO

(mg/kg)
Benzene
(mg/kg)

Toluene
(mg/kg)

Ethyl-
benzene
(mg/kg)

Xylenes
(mg/kg)

880 2,800 24 4,100 480 2,400
1,100 3,900 1.0 4,600 22 2,400

-- -- 8.2 -- 89 --
LTC Policy Commercial/Industrial [5-10 ft bgs] 2  (mg/kg) -- -- 12 -- 134 --

-- -- 14 -- 314 --
SW1 12 11/22/1991 NA 15 0.74 0.03 0.14 0.23
SW2 14 11/22/1991 NA 16 0.56 0.3 0.39 2.000

SW3 12 11/22/1991 NA 5.2 0.088 0.094 0.12 0.84

SW4 12 11/22/1991 NA 2.3 0.15 0.18 0.0610 0.31

SW5 14 11/22/1991 NA ND ND ND ND ND

SW6 12 11/22/1991 NA 5.3 1.0 0.26 0.16 0.39

SW7 12 11/22/1991 NA 130 0.66 0.22 1.1 1.0

SW8 14 11/22/1991 NA 14 0.013 0.037 0.0088 0.061

SW9 12 11/22/1991 NA 28 0.61 0.13 0.14 0.83

SW-10* 12 11/22/1991 5.8 8.6 0.24 0.24 0.065 0.23

SW11* 12 11/22/1991 15 57 0.36 0.13 0.38 1.3

SW12* 12 11/22/1991 69 430 24 21 56 290

SW13 12 11/22/1991 6.2 ND 0.015 ND ND 0.026

SW14* 12 12/20/1991 1.7 91 1.5 2.4 1.4 6.7

SW15* 12 1/31/1992 1.7 140 4.4 9.3 2.4 14

SW16* 12 1/31/1992 ND 130 3.0 7.7 3.2 17

SW17* 11 1/31/1992 ND 7.8 1.2 0.19 0.28 0.35

SW18 11 1/31/1992 4.5 250 2.7 3.8 5.4 34

SW19 10 2/13/1992 NA 4.4 0.27 0.37 0.088 0.45

SW20 10 2/13/1992 NA 150 1.1 1.2 1.9 9.2

SW21 9 2/13/1992 NA 53 0.69 0.3 0.68 3.5

T1A 13 11/22/1991 1.2 1.3 0.017 0.009 ND 0.035

T1B 13 11/22/1991 14 4.7 0.06 0.098 0.01 0.073

ST-A 14 11/22/1991 NA 29 0.44 0.041 0.041 0.16

ST-B 15 11/22/1991 NA ND ND ND ND ND

FT-A 13 1/31/1992 ND ND 0.016 0.0093 0.015 0.056

Notes:

1. Soil direct exposure human health risk screening level, Table S-1, SF-RWQCB, 2016.

Construction worker direct exposure soil screening level1

Commercial/ industrial land use shallow soil screening level1

LTC Policy Commercial/Industrial [0-5 ft bgs] 2  (mg/kg)

LTC Policy Utility Worker [0-10 ft bgs] 2  (mg/kg)

7/21/2016
Table 2 -Soil Analytical Results.xlsx 1/2



Table 2
Soil Analytical Results
Former Atlantic Richfield Company Station No. 4931
731 West MacArthur Boulevard
Oakland, California 94609
ACEH Site No.: RO0000076

Sample 
Designation

Approximate 
Sample Depth 

(feet bgs) Sample Date
DRO 

(mg/kg)
GRO

(mg/kg)
Benzene
(mg/kg)

Toluene
(mg/kg)

Ethyl-
benzene
(mg/kg)

Xylenes
(mg/kg)

880 2,800 24 4,100 480 2,400
1,100 3,900 1.0 4,600 22 2,400

Construction worker direct exposure soil screening level1

Commercial/ industrial land use shallow soil screening level1

   * =  Soil sample location over-excavated
mg/kg = milligrams per kilogram 
Depth = depth sample was collected

bgs =  below ground surface
NA = Not Analyzed
ND = Not Detected

DRO = Diesel Range Organics  - Analysis by U.S. EPA method 8015
GRO = Gasoline Range Organics - Analysis by U.S. EPA Method 8015

BTEX = Benzene, Toluene, Ethylbenzene and Xylenes - Analysis by U.S. EPA Method 8020
Highlight = Soil sample area was overexcavated and removed from site following analytical testing

Bold =  values are concentrations that exceed Commercial/Industrial SF-RWQCB ESLs
All concentrations reported in mg/kg (ppm)

2. State Water Resources Control Board Low Threat Closure (LTC) Policy, Table 1 - Concentrations of Petroleum Constituents in Soil That Will Have 
No          Significant Risk of Adversely Affecting Human Health. Available at: 
http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2012/rs2012_0016.pdf.

7/21/2016
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REFERENCE: BASE MAP USGS 7.5. MIN. TOPO. QUAD., OAKLAND WEST, CALIFORNIA, 1993.
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PROPOSED SOIL BORING LOCATIONS
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GRO = Gasoline range organics (C6-C12)

MTBE = Methyl tert-butyl ether

TBA = Tert-butyl alcohol

ft bgs = Feet below ground surface

<

NOTES:

= Analyte not detected above reporting limit

analyzed by EPA Method 8260B

SITE MAP ADAPTED FROM FIGURES BY OTHERS.

ALL FEATURES AND LOCATIONS ARE APPROXIMATE.

SOIL RESULTS ARE SHOWN IN MILLIGRAMS PER

KILOGRAM (mg/kg)

SOIL SAMPLES COLLECTED ON MAY 12, 2015.

FIGURE

SV-7

Depth (ft bgs) 2.5-3.0 4.5-5.0

GRO <0.23 <0.25

SV-8

Depth (ft bgs) 2.5-3.0 4.5-5.0

GRO <0.24 <0.22

SB-7

Depth (ft bgs) 4.5-5.0 9.5-10.0 22.5-23.0

GRO <0.23 <0.24 <0.22

Benzene <0.0045 <0.0048 <0.0043

MTBE <0.0045 <0.0048 <0.0043

TBA <0.09 <0.096 <0.087
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APPENDIX B 

 

Photo Log from Field Reconnaissance in January 2016 

  



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-1 

 

Photograph: 1 
 
Description: 
801 W MacArthur 
Boulevard; looking west 
at auto repair facility 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-2 

 

Photograph: 2 
 
Description: 

3725 West Street; 
looking west at 2-story 
residential property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-3 

 

Photograph: 3 
 
Description: 

3719 West Street; 
looking west at 2-story 
residential property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-4 

 

Photograph: 4 
 
Description: 

3719 West Street; 
looking west at the 
crawl space of the 
property. 

Date: 1/12/2016 

 

 

 

Photograph: 5 
 
Description: 

3715 West Street; 
looking west at 2-story 
residential property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-5 

 

Photograph: 6 
 
Description: 

3715 West Street (right) 
and 3707 West Street 
(left); looking west at 
crawl spaces. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-6 

 

Photograph: 7 
 
Description: 

3707 West Street; 
looking west at 2-story 
duplex property.  

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-7 

 

Photograph: 8 
 
Description: 

3701 West Street; 
looking west at 2-story 
apartment complex. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-8 

 

Photograph: 9 
 
Description: 

Looking west at 
downgradient 
properties from the 
Site. From left to right: 

3701 West Street, 3707 
West Street, 3715 West 
Street, 3719 West 
street, and 3725 West 
Street. 

Date: 1/12/2016 

 

 

 

Photograph: 10 
 
Description: 

721 MacArthur 
Boulevard; looking 
south down property 
line. SV-7 on Site 
property. Boarded 
window-like feature at 
residential property.  

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-9 

 

Photograph: 11 
 
Description: 

721 MacArthur 
Boulevard; looking 
south at residential 
property. Potential 
basement below main 
floor of residence.   

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-10 

 

Photograph: 12 
 
Description: 

721 MacArthur 
Boulevard; looking 
southwest at residential 
property. No obvious 
signs of basement 
along east side of 
residence. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-11 

 

Photograph: 13 
 
Description: 

721 MacArthur 
Boulevard; looking 
south at potential 
basement underneath 
residential property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-12 

 

Photograph: 14 
 
Description: 

721 MacArthur 
Boulevard; looking east 
at potential basement 
underneath residential 
property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-13 

 

Photograph: 15 
 
Description: 

721 MacArthur 
Boulevard; looking 
south at residential 
property. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-14 

 

Photograph: 16 
 
Description: 

CA-4931 property; 
looking north at SV-7 at 
property line. 

Date: 1/12/2016 

 

 

 

Photograph: 17 
 
Description: 

CA-4931 property; 
looking south at SV-7 at 
property line. 

Date: 1/12/2016 

 

 



 

PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

 

arcadis.com B-15 

 

Photograph: 18 
 
Description: 

CA-4931 property; 
looking north at SV-8 at 
property line. 

Date: 1/12/2016 

 

 



PHOTOGRAPH LOG 

Former Atlantic Richfield Company Station No. 4931 

731 West MacArthur Boulevard 

Oakland, California 94609 

arcadis.com B-16 

Photograph: 19 

Description: 

CA-4931 property; 
looking southeast at 
SV-7, 12,000-gallon 
UST removal area, and 
residence at 721 
MacArthur Boulevard. 

Date: 1/12/2016 

Photograph: 20 

Description: 

CA-4931 property; 
looking northeast at 
SV-7 and SV-8, 12,000-
gallon UST removal 
area, and residence at 
721 MacArthur 
Boulevard. 

Date: 1/12/2016 
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Revised Lab Report for Soil Vapor Samples from May 15, 2015 

 





Laboratory Job Number 266850
ANALYTICAL REPORT

Arcadis                            Project  : GP09BPNA.C110.N0000           
100 Montgomery St.                 Location : Former Arco #4391             
San Francisco, CA 94104            Level    : II                            

Sample ID Lab ID
SV-7_2015-05-15       266850-001
SV-8_2015-05-15       266850-002

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  06/08/2016 
Mikelle Chong
Project Manager

mikelle.chong@ctberk.com

CA ELAP# 2896, NELAP# 4044-001                                                 

1 of 18



CASE NARRATIVE

Laboratory number:        266850
Client:                   Arcadis
Project:                  GP09BPNA.C110.N0000
Location:                 Former Arco #4391
Request Date:             05/15/15
Samples Received:         05/15/15

This data package contains sample and QC results for two air samples,
requested for the above referenced project on 05/15/15. The samples were
received intact. This report was revised and reissued on 06/08/16; results
were reported to the MDLs. 

Volatile Organics in Air by MS (EPA TO-15):
Toluene, ethylbenzene, and m,p-xylenes were detected between the MDL and the
RL in the method blank for batch 223249; these analytes were either not
detected in the sample at or above the RL, or detected at a level at least 10
times that of the blank. Toluene was detected between the MDL and the RL in
the method blank for batch 223294; this analyte was not detected in the
sample at or above the RL. SV-8_2015-05-15 (lab # 266850-002) was diluted due
to high non-target analytes. TBA was analyzed and reported by TICs; compound
was not detected. No other analytical problems were encountered.

Volatile Organics in Air GC (ASTM D1946 and EPA TO-3):
No analytical problems were encountered.

Page 1 of 1                                                              #
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Detections Summary for 266850

Results for any subcontracted analyses are not included in this summary.

Client   : Arcadis                                                               
Project  : GP09BPNA.C110.N0000                                                   
Location : Former Arco #4391                                                     

Client Sample ID : SV-7_2015-05-15       Laboratory Sample ID :       266850-001 

Analyte                 Result      Flags      RL          MDL      Units    Basis     IDF      Method     Prep Method 

Benzene                                 3.9                 0.93       0.040   ppbv    As Recd   1.850   EPA TO-15    METHOD       

Toluene                                 2.6                 0.93       0.019   ppbv    As Recd   1.850   EPA TO-15    METHOD       

Ethylbenzene                            0.36   J            0.93       0.027   ppbv    As Recd   1.850   EPA TO-15    METHOD       

m,p-Xylenes                             1.4                 0.93       0.031   ppbv    As Recd   1.850   EPA TO-15    METHOD       

o-Xylene                                0.56   J            0.93       0.023   ppbv    As Recd   1.850   EPA TO-15    METHOD       

Carbon Dioxide                      2,500               1,900        190       ppmv    As Recd   1.850   ASTM D1946   METHOD       

Oxygen                            110,000               1,900        190       ppmv    As Recd   1.850   ASTM D1946   METHOD       

Gasoline Range Organics C6-C12        110                  93         10       ppbv    As Recd   1.850   EPA TO-3     METHOD       

Client Sample ID : SV-8_2015-05-15       Laboratory Sample ID :       266850-002 

Analyte                 Result      Flags      RL        MDL      Units     Basis     IDF      Method     Prep Method 

Toluene                                  9.8    J            56        1.1    ppbv     As Recd   112.2   EPA TO-15    METHOD       

Ethylbenzene                             4.8    J            56        1.6    ppbv     As Recd   112.2   EPA TO-15    METHOD       

m,p-Xylenes                              4.4    J            56        1.9    ppbv     As Recd   112.2   EPA TO-15    METHOD       

o-Xylene                                 2.0    J            56        1.4    ppbv     As Recd   112.2   EPA TO-15    METHOD       

Carbon Dioxide                      34,000                1,900      190      ppmv     As Recd   1.870   ASTM D1946   METHOD       

Oxygen                              13,000                1,900      190      ppmv     As Recd   1.870   ASTM D1946   METHOD       

Methane                             14,000                1,900      190      ppmv     As Recd   1.870   ASTM D1946   METHOD       

Gasoline Range Organics C6-C12     120,000                1,900      210      ppbv     As Recd   37.40   EPA TO-3     METHOD       

J = Estimated value
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Volatile Organics in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-15                     
Matrix:          Air                           Sampled:         05/15/15                      
Units (V):       ppbv                          Received:        05/15/15                      

Field ID:        SV-7_2015-05-15                Diln Fac:        1.850                          
Type:            SAMPLE                         Batch#:          223249                         
Lab ID:          266850-001                     Analyzed:        05/18/15                       

Analyte          Result (V)        RL         MDL     Result (M)  RL    MDL   Units (M)
MTBE                   ND                0.93       0.19    ND         3.3   0.67   ug/m3     
Benzene                      3.9         0.93       0.040   13         3.0   0.13   ug/m3     
Toluene                      2.6         0.93       0.019   9.7        3.5   0.070  ug/m3     
Ethylbenzene                 0.36 J      0.93       0.027   1.6 J      4.0   0.12   ug/m3     
m,p-Xylenes                  1.4         0.93       0.031   6.1        4.0   0.13   ug/m3     
o-Xylene                     0.56 J      0.93       0.023   2.5 J      4.0   0.098  ug/m3     

Tentatively Identified Compounds Result (M) Units (M)
No TICs found.                   ND                   

Surrogate             %REC  Limits  Units (M)
Bromofluorobenzene             95     80-121  ug/m3     

Field ID:        SV-8_2015-05-15                Diln Fac:        112.2                          
Type:            SAMPLE                         Batch#:          223294                         
Lab ID:          266850-002                     Analyzed:        05/19/15                       

Analyte          Result (V)        RL         MDL     Result (M)  RL    MDL   Units (M)
MTBE                   ND                56         11      ND         200   40     ug/m3     
Benzene                ND                56          2.4    ND         180   7.8    ug/m3     
Toluene                      9.8 J       56          1.1    37 J       210   4.2    ug/m3     
Ethylbenzene                 4.8 J       56          1.6    21 J       240   7.0    ug/m3     
m,p-Xylenes                  4.4 J       56          1.9    19 J       240   8.1    ug/m3     
o-Xylene                     2.0 J       56          1.4    8.8 J      240   5.9    ug/m3     

Tentatively Identified Compounds Result (M) Units (M)
No TICs found.                   ND                   

Surrogate             %REC  Limits  Units (M)
Bromofluorobenzene             103    80-121  ug/m3     

J= Estimated value
ND= Not Detected
RL= Reporting Limit
MDL= Method Detection Limit

Result M= Result in mass units
Result V= Result in volume units
Page 1 of 2                                                                                                                       8.4
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Volatile Organics in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-15                     
Matrix:          Air                           Sampled:         05/15/15                      
Units (V):       ppbv                          Received:        05/15/15                      

Type:            BLANK                          Batch#:          223249                         
Lab ID:          QC788288                       Analyzed:        05/18/15                       
Diln Fac:        1.000                                                                          

Analyte          Result (V)        RL         MDL     Result (M)  RL    MDL   Units (M)
MTBE                  ND                 0.50       0.10    ND         1.8   0.36   ug/m3     
Benzene               ND                 0.50       0.022   ND         1.6   0.069  ug/m3     
Toluene                     0.021 J      0.50       0.010   0.079 J    1.9   0.038  ug/m3     
Ethylbenzene                0.015 J      0.50       0.014   0.065 J    2.2   0.062  ug/m3     
m,p-Xylenes                 0.018 J      0.50       0.017   0.078 J    2.2   0.072  ug/m3     
o-Xylene              ND                 0.50       0.012   ND         2.2   0.053  ug/m3     

Tentatively Identified Compounds Result (M) Units (M)
No TICs found.                   ND                   

Surrogate             %REC  Limits  Units (M)
Bromofluorobenzene             91     70-130  ug/m3     

Type:            BLANK                          Batch#:          223294                         
Lab ID:          QC788467                       Analyzed:        05/19/15                       
Diln Fac:        1.000                                                                          

Analyte          Result (V)        RL         MDL     Result (M)  RL    MDL   Units (M)
MTBE                  ND                 0.50       0.10    ND         1.8   0.36   ug/m3     
Benzene               ND                 0.50       0.022   ND         1.6   0.069  ug/m3     
Toluene                     0.021 J      0.50       0.010   0.079 J    1.9   0.038  ug/m3     
Ethylbenzene          ND                 0.50       0.014   ND         2.2   0.062  ug/m3     
m,p-Xylenes           ND                 0.50       0.017   ND         2.2   0.072  ug/m3     
o-Xylene              ND                 0.50       0.012   ND         2.2   0.053  ug/m3     

Tentatively Identified Compounds Result (M) Units (M)
No TICs found.                   ND                   

Surrogate             %REC  Limits  Units (M)
Bromofluorobenzene             92     70-130  ug/m3     

J= Estimated value
ND= Not Detected
RL= Reporting Limit
MDL= Method Detection Limit

Result M= Result in mass units
Result V= Result in volume units
Page 2 of 2                                                                                                                       8.4
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Batch QC Report

Volatile Organics in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-15                     
Matrix:          Air                           Batch#:          223249                        
Units (V):       ppbv                          Analyzed:        05/18/15                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC788286                       

Analyte                   Spiked            Result (V)       %REC  Limits 
MTBE                                    10.00                8.745     87     70-130  
Benzene                                 10.00               10.24      102    70-130  
Toluene                                 10.00                9.568     96     70-130  
Ethylbenzene                            10.00                8.553     86     70-130  
m,p-Xylenes                             20.00               17.33      87     70-130  
o-Xylene                                10.00                8.952     90     70-130  

Surrogate             %REC  Limits 
Bromofluorobenzene             98     70-130  

Type:            BSD                            Lab ID:          QC788287                       

Analyte                   Spiked            Result (V)       %REC  Limits  RPD Lim
MTBE                                    10.00                8.597     86     70-130  2   25  
Benzene                                 10.00               10.38      104    70-130  1   25  
Toluene                                 10.00                9.682     97     70-130  1   25  
Ethylbenzene                            10.00                8.467     85     70-130  1   25  
m,p-Xylenes                             20.00               17.41      87     70-130  0   25  
o-Xylene                                10.00                9.110     91     70-130  2   25  

Surrogate             %REC  Limits 
Bromofluorobenzene             99     70-130  

RPD= Relative Percent Difference
Result V= Result in volume units
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Volatile Organics in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-15                     
Matrix:          Air                           Batch#:          223294                        
Units (V):       ppbv                          Analyzed:        05/19/15                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC788465                       

Analyte                   Spiked            Result (V)       %REC  Limits 
MTBE                                    10.00                8.704     87     70-130  
Benzene                                 10.00                9.999     100    70-130  
Toluene                                 10.00                8.962     90     70-130  
Ethylbenzene                            10.00                8.334     83     70-130  
m,p-Xylenes                             20.00               17.48      87     70-130  
o-Xylene                                10.00                9.161     92     70-130  

Surrogate             %REC  Limits 
Bromofluorobenzene             103    70-130  

Type:            BSD                            Lab ID:          QC788466                       

Analyte                   Spiked            Result (V)       %REC  Limits  RPD Lim
MTBE                                    10.00                8.635     86     70-130  1   25  
Benzene                                 10.00                9.831     98     70-130  2   25  
Toluene                                 10.00                8.358     84     70-130  7   25  
Ethylbenzene                            10.00                7.982     80     70-130  4   25  
m,p-Xylenes                             20.00               16.61      83     70-130  5   25  
o-Xylene                                10.00                8.556     86     70-130  7   25  

Surrogate             %REC  Limits 
Bromofluorobenzene             104    70-130  

RPD= Relative Percent Difference
Result V= Result in volume units
Page 1 of 1                                                                                                                      10.0
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Fixed Gas Analysis

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        ASTM D1946                    
Matrix:          Air                           Sampled:         05/15/15                      
Units:           ppmv                          Received:        05/15/15                      
Units (Mol %):   MOL %                         Analyzed:        05/18/15                      
Batch#:          223248                                                                       

Field ID:        SV-7_2015-05-15                Lab ID:          266850-001                     
Type:            SAMPLE                         Diln Fac:        1.850                          

Analyte            Result          RL          MDL      Result (Mol %)   RL     MDL  
Helium                    ND             1,900         190      ND             0.19   0.019   
Carbon Dioxide              2,500        1,900         190      0.25           0.19   0.019   
Oxygen                    110,000        1,900         190      11             0.19   0.019   
Methane                   ND             1,900         190      ND             0.19   0.019   

Field ID:        SV-8_2015-05-15                Lab ID:          266850-002                     
Type:            SAMPLE                         Diln Fac:        1.870                          

Analyte            Result          RL          MDL      Result (Mol %)   RL     MDL  
Helium                    ND             1,900         190      ND             0.19   0.019   
Carbon Dioxide             34,000        1,900         190      3.4            0.19   0.019   
Oxygen                     13,000        1,900         190      1.3            0.19   0.019   
Methane                    14,000        1,900         190      1.4            0.19   0.019   

Type:            BLANK                          Diln Fac:        1.000                          
Lab ID:          QC788285                                                                       

Analyte            Result          RL          MDL      Result (Mol %)   RL     MDL  
Helium                      ND           1,000         100      ND             0.10   0.010   
Carbon Dioxide              ND           1,000         100      ND             0.10   0.010   
Oxygen                      ND           1,000         100      ND             0.10   0.010   
Methane                     ND           1,000         100      ND             0.10   0.010   

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit

Result Mol %= Result in Mole Percent
Page 1 of 1                                                                                                                       2.1
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Aromatic / Petroleum Hydrocarbons in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-3                      
Analyte:   Gasoline Range Organics C6-C12      Batch#:          223252                        
Matrix:    Air                                 Sampled:         05/15/15                      
Units (V): ppbv                                Received:        05/15/15                      
Units (M): ug/m3                               Analyzed:        05/18/15                      

Field ID      Type    Lab ID   Result (V)    RL      MDL   Result (M)  RL   MDL  Diln Fac
SV-7_2015-05-15  SAMPLE 266850-001        110      93    10    460        380   42   1.850    
SV-8_2015-05-15  SAMPLE 266850-002    120,000   1,900   210    490,000    7,600 860  37.40    

BLANK  QC788310      ND           50     5.6  ND         200   23   1.000    

ND= Not Detected
RL= Reporting Limit
MDL= Method Detection Limit

Result M= Result in mass units
Result V= Result in volume units
Page 1 of 1                                                                                                                       3.1
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Batch QC Report

Fixed Gas Analysis

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        ASTM D1946                    
Matrix:          Air                           Batch#:          223248                        
Units:           ppmv                          Analyzed:        05/18/15                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC788282                       

Analyte                   Spiked              Result         %REC  Limits 
Helium                             100,000              95,450         95     70-130  
Carbon Dioxide                                      NA                                
Oxygen                                              NA                                
Methane                                             NA                                

Type:            BSD                            Lab ID:          QC788283                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Helium                             100,000              95,530         96     70-130  0   30  
Carbon Dioxide                                      NA                                        
Oxygen                                              NA                                        
Methane                                             NA                                        

NA= Not Analyzed
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Fixed Gas Analysis

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        ASTM D1946                    
Type:            LCS                           Diln Fac:        1.000                         
Lab ID:          QC788284                      Batch#:          223248                        
Matrix:          Air                           Analyzed:        05/18/15                      
Units:           ppmv                                                                         

Analyte                   Spiked              Result         %REC  Limits 
Helium                                              NA                                
Carbon Dioxide                       2,000               2,009         100    70-130  
Oxygen                               2,000               1,927         96     70-130  
Methane                              2,000               2,025         101    70-130  

NA= Not Analyzed
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Fixed Gas Analysis

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        ASTM D1946                    
Field ID:        SV-7_2015-05-15               Units (Mol %):   MOL %                         
Type:            SDUP                          Diln Fac:        1.850                         
MSS Lab ID:      266850-001                    Batch#:          223248                        
Lab ID:          QC788307                      Sampled:         05/15/15                      
Matrix:          Air                           Received:        05/15/15                      
Units:           ppmv                          Analyzed:        05/18/15                      

Analyte          MSS Result      Result         RL      Result (Mol %)   RL    RPD Lim
Helium                    <1,850       ND             1,850    ND             0.1850  NC  30  
Carbon Dioxide             2,539         2,535        1,850    0.2535         0.1850  0   30  
Oxygen                   107,600       107,500        1,850    10.75          0.1850  0   30  
Methane                   <1,850       ND             1,850    ND             0.1850  NC  30  

NC= Not Calculated
ND= Not Detected
RL= Reporting Limit
RPD= Relative Percent Difference

Result Mol %= Result in Mole Percent
Page 1 of 1                                                                                                                       6.0
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Batch QC Report

Aromatic / Petroleum Hydrocarbons in Air

Lab #:           266850                        Location:        Former Arco #4391             
Client:          Arcadis                       Prep:            METHOD                        
Project#:        GP09BPNA.C110.N0000           Analysis:        EPA TO-3                      
Analyte:   Gasoline Range Organics C6-C12      Diln Fac:        1.000                         
Matrix:    Air                                 Batch#:          223252                        
Units (V): ppbv                                Analyzed:        05/18/15                      

Type    Lab ID         Spiked            Result (V)       %REC  Limits  RPD  Lim
BS     QC788308           210.0               238.4       114    70-130           
BSD    QC788309           210.0               239.8       114    70-130  1    25  

RPD= Relative Percent Difference
Result V= Result in volume units
Page 1 of 1                                                                                                                       7.0
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5.5 6.0 6.5 7.0 7.5

Minutes

0.0

0.5

1.0

1.5

mVolts

Data File: c:\varianws\data\051815\138_005.run
Sample ID: 266850-001,223252

Sample List: c:\varianws\051815.smp

Operator: TO-3

Acquisition Date: 05/18/2015 16:33:24
Method: c:\varianws\to3_103114.mth

Instrument ID: MSAIR03
Calculation Date: 05/18/2015 16:45:27

Injection Notes: 1.85x,c00270
Multiplier: 1.000 Divisor: 1.000

Channel: Front = FID  RESULTS

Data Handling Time Events
Time
(min)    Event
------- ---------------
0.009   II  on
4.801   II  off
5.155   GR  on
6.044   WI  2.0 sec
7.708   GR  off

Initial Tangent %: 0
Initial Peak Width (sec): 4
Initial Peak Reject Value: 50.000
Initial S/N Ratio: 5

Integration Parameters
# RT (min) Peak Name Area Result (ppbv)

1 6.431 GRO:6-12 2247 60.483

1 of 1 Page:GRO by TO-3
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Minutes

0
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50
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mVolts

Data File: c:\varianws\data\051815\138_008.run
Sample ID: 266850-002,223252

Sample List: c:\varianws\051815.smp

Operator: TO-3

Acquisition Date: 05/18/2015 17:38:10
Method: c:\varianws\to3_103114.mth

Instrument ID: MSAIR03
Calculation Date: 05/18/2015 17:50:12

Injection Notes: 37.4x,c00090=c00424/20
Multiplier: 1.000 Divisor: 1.000

Channel: Front = FID  RESULTS

Data Handling Time Events
Time
(min)    Event
------- ---------------
0.009   II  on
4.801   II  off
5.155   GR  on
7.116   WI  2.0 sec
7.708   GR  off

Initial Tangent %: 0
Initial Peak Width (sec): 4
Initial Peak Reject Value: 50.000
Initial S/N Ratio: 5

Integration Parameters
# RT (min) Peak Name Area Result (ppbv)

1 6.431 GRO:6-12 119527 3217.413

1 of 1 Page:GRO by TO-3
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5.5 6.0 6.5 7.0 7.5

Minutes

0.00
0.25
0.50
0.75
1.00

mVolts

Data File: c:\varianws\data\051815\138_002.run
Sample ID: ccv/bs,qc788308

Sample List: c:\varianws\051815.smp

Operator: TO-3

Acquisition Date: 05/18/2015 15:45:22
Method: c:\varianws\to3_103114.mth

Instrument ID: MSAIR03
Calculation Date: 05/18/2015 15:57:25

Injection Notes: 223252,s27287,1x
Multiplier: 1.000 Divisor: 1.000

Channel: Front = FID  RESULTS

Data Handling Time Events
Time
(min)    Event
------- ---------------
0.009   II  on
4.801   II  off
5.155   GR  on
5.513   WI  2.0 sec
7.708   GR  off

Initial Tangent %: 0
Initial Peak Width (sec): 4
Initial Peak Reject Value: 50.000
Initial S/N Ratio: 5

Integration Parameters
# RT (min) Peak Name Area Result (ppbv)

1 6.431 GRO:6-12 8856 238.386

1 of 1 Page:GRO by TO-3
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