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1.0 IN T R OD UC TI O N

On behalf of Chevron Environmental Management Company (Chevron), URS Corporation (URS) has 
prepared this report to document a soil and soil vapor investigation conducted at the Pacific Coast 
Pipeline (PCPL) Superfund Site (the Site).  The Site is located at 67 East Telegraph Road in Fillmore, 
California.  The Site location map is shown on Figure 1.  The Site plan with investigation areas is shown 
on Figure 2.

The purpose of the investigation was to characterize subsurface vapor conditions and establish natural 
attenuation characteristics above two dissolved-phase benzene plumes located along the western edge of 
the Site.  This was accomplished by collecting soil cores and installing and sampling vapor monitoring 
wells. The vapor monitoring well installations were previously discussed in a well installation report, 
which was submitted to the U.S. EPA on May 11, 2007 (URS, 2007).  This report describes the field 
methods used to collect soil and vapor samples and presents analytical results for vapor samples, soil core 
photography, and physical/geochemical testing results for soil samples.  A well installation summary is 
provided in Table 1.

The vapor sampling was conducted in general accordance with a work plan entitled Sampling & Analysis 
Plan for Natural Attenuation Characteristics and Soil Vapor Characteristics Above Dissolved-Phase 
Benzene Plumes (URS, 2006a).  The work plan was approved by the United States Environmental 
Protection Agency (EPA) in a letter dated August 28, 2006.  The agency communications are provided in 
Appendix A.

The content of this report addresses the completion of the following:

 Subsurface soil sampling for analysis of physical/geochemical properties of soils relating to 
natural attenuation of volatile organic compounds (VOCs) beneath the Site. 

 A preliminary subsurface vapor investigation used in conjunction with soil physical/geochemical 
results to determine optimal placement of vapor monitoring points.

 Subsurface soil vapor monitoring point installation and subsequent vapor sample collection (two 
seasonal opposite events) for chemical analysis to provide data for the evaluation of vapor 
migration from two dissolved-phase benzene plumes (southern and northern) in groundwater 
beneath the Site. 

The results presented in this report were used to:

 Evaluate the impact of existing soil chemistry and physical properties on the natural attenuation of 
subsurface hydrocarbons beneath the Site.

 Plot soil vapor concentrations versus depth to understand the role of biodegradation in controlling 
vapor migration above the dissolved-phase benzene plumes.
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 Assess whether vapor migration from dissolved-phase benzene plumes in groundwater beneath the 
Site has the potential to impact human health. 

1.1 SITE NAME AND LOCATION

The site is referred to as the PCPL Superfund Site.  The EPA identification number for this Site is 
CAD980636781.  The Site is located along the eastern border of Fillmore, California (Figure 1).

1.2 REGULATORY AUTHORITY

The EPA (Region 9) is the regulatory authority administering the Consent Decree (EPA, 1993).  The 
Department of Toxic Substances Control (DTSC) is the state agency administering the Consent Decree 
for the State of California.  However, the EPA became the lead agency for the project when the site was 
listed on the National Priorities List (NPL). 

The Record of Decision (ROD) lists five chemical constituents with groundwater cleanup goals for 
benzene, toluene, ethylbenzene, 1,2-dichloroethane (1,2-DCA) and methylene chloride (EPA, 1992).  The 
ROD has no regulatory provision for soil characterization other than for protection of the underlying 
groundwater from the five listed chemicals of concern (benzene, toluene, ethylbenzene, 1,2-DCA, and 
methylene chloride) identified.

1.3 OBJECTIVES

The Site is a former refinery that operated from the early 1900s through the early 1950s.  Texaco operated 
the refinery from 1928 to 1951.  In 1951, the refinery was dismantled and became a pumping station until 
operations were permanently discontinued in the summer of 2002.  The Site is currently inactive and is 
not used for petroleum refining, storage, and/or transportation.  The Site was added to the NPL in 1989.  
Groundwater remediation was initiated due to the discovery of dissolved-phase constituents in 
groundwater beneath the Site, including benzene, toluene, ethylbenzene, 1,2-DCA, and methylene 
chloride.  A project background summary is provided in Section 2.0.

A major goal applied during the development of the EPA-approved Final Phase 2 Design Report
(England and Associates, 1994) was that active remedial activities would be concentrated on-site to 
minimize the impact to the residents of the City of Fillmore.  Off-site remediation was to rely on natural 
processes. 

In the eleven years since implementing the remedial design described in the Final Phase 2 Design Report, 
on-site source control through soil vapor extraction has reached the stated clean up goal and the EPA  
released Texaco (now a part of Chevron Corporation)  from that activity.  In addition, the groundwater 
treatment system (GWTS) has reached the effective limit to remediate the dissolved-phase benzene 
plumes beneath the Site.  As discussed in EPA’s Second Five Year Review Report (EPA 2006), Chevron 
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is currently evaluating whether monitored natural attenuation is adequately protective of human health
and the environment.

There have been significant advances in the technology for evaluating and implementing natural 
attenuation as a remedial alternative, particularly for benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) since the issuance of the ROD.  Therefore, Chevron is collecting subsurface information to 
support developing a natural attenuation remediation alternative with institutional controls.  This phase of 
the natural attenuation evaluation includes collecting soil/vapor samples above the area of current 
maximum benzene concentration in groundwater for both physical and chemical characterization.

Based on the depth, geometry, and chemistry of the off-site dissolved-phase plumes, and the lack of 
impacts on distant municipal drinking water wells, the primary potential exposure pathway to nearby 
residents being evaluated is intrusion to indoor air of benzene vapors that may migrate from underlying 
groundwater.

Potential risks to human health from vapor intrusion to indoor air were evaluated by directly measuring 
soil vapor concentrations of select VOCs (primarily benzene), considering the impact of natural 
attenuation through biodegradation processes, and comparing with available California Human Health 
Screening Levels (CHHSLs) published by DTSC (2004).  In particular, soil vapor concentration profiles 
were determined within two off-site investigation areas (southern and northern) located above the 
dissolved-phase benzene plumes in groundwater.  These investigation areas represent the highest 
dissolved benzene concentrations in groundwater, and therefore represent a “worst-case” scenario.  

1.4 SAMPLING AREA DESCRIPTION

There are two designated sampling areas corresponding to the highest observed off-site concentration of 
benzene in groundwater as measured in March 2005.  The Southern Sampling Area (SSA) is located in 
the general vicinity of groundwater monitoring wells MW-39S and MW-50S (Figure 3).  The Northern 
Sampling Area (NSA) is in the general vicinity of MW-32S and MW-42S (Figure 4).  The SSA is located 
within property owned by Chevron.  The NSA is located within property owned by Ventura County 
Watershed Protection District (VCWPD).

1.5 SEVEN-STEP DATA QUALITY OBJECTIVES PROCESS

A seven-step data quality objective (DQO) process was used during this investigation as requested by the 
EPA.  The DQO process as presented in the approved work plan is detailed as follows:

1.  State the Problem

Groundwater impacted by dissolved VOCs, including benzene, exists off site and beneath residences 
adjacent to the PCPL Fillmore Site. Groundwater sampling results show that natural attenuation is 
occurring.  The dissolved plumes are stable, with declining benzene concentrations that range from about 
0.001 to 0.5 milligrams per liter (mg/L). Natural attenuation (biodegradation) of the vapor phase likely 
occurs in vadose zone soil located within the upper 55 feet of the SSA and 90 feet of the NSA.  A 
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working hypothesis assumed that some level of vapor would be present.  The objective of this 
investigation was to evaluate potential health risks of VOCs off-gassing from groundwater and migrating 
into indoor air through collection of specific Site data and application of data evaluation techniques 
acceptable to EPA and DTSC. 

The intended purpose of this study was two-fold:

 Collect subsurface soil samples for analyses of specific physical/geochemical properties of soils 
related to biodegradation of VOCs beneath the Site to better understand biodegradation of the 
vapor phase.

 Collect and analyze soil vapor samples above two dissolved-phase benzene plumes (northern and 
southern) in groundwater. The data were used to assess potential impacts to off-site receptors and 
decide if further actions are necessary.

While the findings may be applicable to the entire PCPL Fillmore Site, this vapor study was intentionally 
focused on the off-site plume areas.  The on-site areas of historical operations are being addressed in a 
phased investigation of potentially impacted soils via a separate work plan submitted for approval to EPA 
and DTSC (URS, 2007a). 

Therefore, the decision statement for the vapor study is as follows:

 Gather soil and vapor data above off-site dissolved VOC (benzene) plumes, determine vertical 
vapor concentration profiles in soil, and assess whether detected concentrations present a potential 
health risk to off-site residents.

2)  Identify Goals of the Study

The study’s goals were to acquire reliable and defensible data that will be used to answer the following 
questions:

a) What is the vertical concentration profile of soil vapor above the dissolved plumes?

b) Is there a complete pathway for migration of VOCs in vapors from groundwater to off-site 
receptors living above the plume?

c) Do target constituent (primarily benzene) vapor concentrations represent a potential health risk to 
off-site receptors?

d) What is the effect of biodegradation on migration of VOCs in vapors from groundwater at the 
study area?

The acquired data were compared to screening criteria recommended in Interim Final Guidance for the 
Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (DTSC, 2004). Additional data 
evaluations described in the approved work plan (Section 8.0) were used to compliment, not substitute 
for, the guidance document established by DTSC.  These methods were used to evaluate the potential for 
risk to human health. 

3)  Identify Information Inputs

Information inputs include existing data provided in the approved work plan (summarized in Section 2.0), 
appropriate sampling and analytical methods described in the approved work plan (Sections 3.0 and 
Section 4.0), laboratory reporting limits below DTSC (2004) and EPA proposed screening level criteria 
(100 times target indoor air benzene concentration of 0.31 ug/m3), and, when acquired, preliminary vapor 
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data to locate most appropriate sites for sampling.

4)  Define Boundaries of Study

The study area includes locations corresponding to the highest observed dissolved concentrations in off-
site groundwater plumes near residences.  The sampling locations and depths are defined in the approved 
work plan (Section 3.0). As documented in twelve years of groundwater monitoring reports, the dissolved 
plumes are stable (not migrating), adequately delineated, and declining in benzene concentration.  
Therefore, transverse transects are appropriate.  

Access issues have been considered during systematic planning, and a fence was constructed to enable 
easy access with minimal disruption to residents. City officials were consulted in this planning. The 
timeframe of the sampling considered seasonal effects, and was designed to include sample collection 
during both dry and wet seasons to capture representative data.

5)  Develop Analytical Approach.

The analytical approach was developed based on known concentrations and depths to groundwater. If the 
outcome of the vapor investigation demonstrates non-detect, background level, or below method reporting 
limit (MRL) soil gas VOC concentrations, we would conclude that an acceptably low potential health risk 
from inhalation of vapors migrating into buildings has been demonstrated and no further investigation is 
necessary.

If soil gas VOCs exceed background or MRL concentrations, then the maximum concentration will be 
compared to CHHSLs, which are derived from Johnson & Ettinger (J&E) modeling.  If maximum soil
vapor concentrations exceed screening values, these concentrations will be used to estimate the potential 
vapor intrusion risks per procedures described in the DTSC guidance for site-specific screening 
evaluations (DTSC, 2004, Step 7). Prior to modeling, we would confer with EPA on appropriate 
application of the model, model inputs, and sensitivity testing. Possible outcomes are:

 J&E model predicts incremental cancer risks less than 10-5 to 10-6. If this is the case, then we 
would propose that an acceptably low potential health risk from vapor intrusion into buildings has 
been demonstrated, and no further investigation is necessary.

 J&E model predicts unacceptable vapor intrusion risk. If this is the case, then we would confer 
with EPA regarding appropriate next steps. These may include sub-slab soil gas sampling, indoor 
air sampling at the closest homes, and/or evaluating engineered controls for vapor migration.

If soil gas VOCs exceed 100 times the Acute Reference Exposure Level for benzene of 1.3 mg/m3 
(OEHHA, 2000), then we would forego modeling and confer with EPA regarding appropriate next steps.  
These steps may include sub-slab soil gas sampling, indoor air sampling at the closest homes, and/or 
evaluating engineered controls for vapor migration.

6)  Specify Performance or Acceptance Criteria

Performance and acceptance criteria for both field sampling and laboratory analysis are described in the 
approved work plan (Section 6.0 and Section 7.0). A program to verify data produced by this study is 
necessary to control decision errors. The approved work plan (Section 6.0) contains data quality 
indicators and data review and validation procedures to assess performance, referencing the Quality 
Assurance Project Plan (England & Associates, 1995), the– USEPA Contract Laboratory Program--
National Functional Guidelines for Organic Data Review (EPA, 1999), USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review (EPA, 2002a), and Test Methods for 
Evaluating Solid Waste (SW-846) (EPA, 2004). Section 7.0 of the work plan describes field quality 
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control sampling and cites the laboratory standard operating procedures (Appendix B), which include 
analytical performance and acceptance criteria. 

7)  Develop the Plan for Obtaining Data

A judgmental sampling design was selected for this project and is described in the approved work plan 
(Section 3.0).
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2.0 BA CK G RO UN D IN FO R MATI ON

2.1 SITE LOCATION

The Site (approximately 55 acres) is located north of state highway 126 at 67 East Telegraph Road along 
the eastern edge of Fillmore, California. A Site location map is shown on Figure 1.  A Site plan with 
investigation areas is shown on Figure 2.

2.2 SITE OPERATIONS

The Site operations have changed over the years, but initially started as an oil refinery.  The earliest 
known reference indicates that refining operations were conducted as the “Ventura Refinery” in 1917 
(ENSR, 1990).  Texaco purchased the existing refinery in 1928.  They operated the refinery until it was 
shutdown in the early 1950s.  Upon shutting down the refinery, the aboveground structures were removed 
from the Site except for approximately eight aboveground storage tanks and miscellaneous buildings.  
The site operated as a crude oil pumping station from 1951 until 2002.  The remaining facilities were 
dismantled.  The last tank was removed in August 2004.

The remaining infrastructure currently at the Site includes subsurface conveyance piping (oil, water, 
electrical, etc.), several concrete pads, tank dike berms, a deep well that supplies water to a local farmer, 
water storage tank, an idle groundwater treatment system, numerous groundwater monitoring wells, and a 
remedial contractor field office trailer.

2.3 REGULATORY HISTORY

A chronology of the Site regulatory history is provided as follows:

 1980 – Investigation requested by the California Regional Water Quality Control Board – Los 
Angeles Region (LARWQCB). 

 1983 to 1989 – Voluntary groundwater and soil assessment conducted under the Department of 
Health Services and LARWQCB. 

 1986 - Removed 38,000 tons of waste and contaminated soil from the former main waste pit and 
other small waste disposal areas.

 1989 - Site added to NPL by EPA.

 1990 to 1992 - Remedial Investigation/Feasibility Study (RI/FS) was completed (ENSR, 
1991/1992).  The RI/FS concluded that there were significant levels of total petroleum 
hydrocarbons (TPH) and benzene, toluene, ethylbenzene and xylenes (BTEX) in groundwater and 
significant concentrations of TPH in the vadose zone, but very little evidence of BTEX in the 
vadose zone.  The RI/FS concluded that groundwater pump-and-treat coupled with limited soil 
vapor extraction (SVE) in the vadose zone were the appropriate remediation technologies for the 
Site.
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 1992 - The ROD was issued in March 1992 (EPA, 1992).  The selected remedy included 
groundwater pump-and-treat and SVE for those areas that threaten to contaminate groundwater at 
levels above Site cleanup standards.  The ROD listed groundwater cleanup levels for benzene, 
toluene, ethylbenzene, 1,2-DCA, and methylene chloride.  Benzene and toluene are the only 
compounds that currently exceed the groundwater cleanup standards.  Because there was little 
evidence of BTEX in the vadose zone, no soil cleanup standards were mandated.

 1992 – A Preliminary Design Work Plan (Environmental Solutions, Inc. [ESI], 1992) was 
submitted and approved by EPA in December 1992.

 1993 – The Consent Decree was entered in August 1993.  The Phase 1 Design Report (ESI, 1993) 
was completed in September 1993.  The Phase 1 remedial program included pilot testing for SVE 
treatment and groundwater extraction and treatment with granular activated carbon and discharge 
to Pole Creek under a National Pollutant Discharge Elimination System (NPDES) permit.  Phase 1 
groundwater extraction and treatment began in December 1993.

 1994 – Phase 1 vapor extraction began and the Final Phase 2 Design Report (E&A, 1994) was 
submitted and approved.

 1995 – The Final Phase 2 Remedial Action Work Plan (E&A, 1995a) was submitted and 
approved.  Phase 2 vapor extraction began using thermal oxidation for soil vapor treatment, and 
the groundwater treatment system (GWTS) operations were upgraded in capacity.  The Operation 
and Maintenance Plan and the Monitoring and Confirmation Sampling Plan (E&A, 1995b and 
1995c) were also submitted and approved. 

 1996 – An Interim Remedial Action Plan Report (E&A, 1996a) was submitted to fulfill the 
requirements for Construction Complete and Closeout Reporting required by the Consent Decree.  
System optimization measures were discussed with EPA and documented in a letter (E&A, 
1996b).

 1997 – Permitting with local agencies was completed and system optimization measures were 
implemented, including the installation of a new well in an area of higher concentration.  The 
groundwater sampling program was modified as described in an approved technical memorandum 
(E&A, 1997).

 1998 – Monitoring well network upgrades, including abandonment of damaged wells and wells 
that were no longer useful and installation of new wells, were completed (E&A, 1998a and 
1998b).

 2000 through 2002 - Texaco applied for renewal of the NPDES permit in March 2000.  
LARWQCB indicated that processing for new permits was on hold pending finalization of the 
California Toxics Rule (CTR) and that the existing permit requirements would remain in effect in 
the interim.  The CTR was finalized in May 2000 in Code of Federal Regulation (CFR) 40, Part 
131 (EPA, 2000).  The CTR promulgate numeric criteria for priority pollutants and require the 
state to issue compliance for new or revised NPDES permit limits.  In response, the State Water 
Resources Control Board (SWRCB) adopted the State Implementation Plan (SWRCB, 2000).  As 
a result of the CTR and the State Implementation Plan, more stringent limits were required for a 
new permit.  Many of the CTR limits were below naturally occurring background levels.  
Following negotiations with LARWQCB, ChevronTexaco was given permission to continue 
operating under the old NPDES permit limits but were required to discontinue discharge under the 
permit prior to May 2003 (England Geosystem, 2002b).
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 2001 – EPA completed the First Five-Year Review Report for Pacific Coast Pipeline Superfund 
Site (EPA, 2001).  The report indicated that the treatment systems were operating as designed and 
the remedial action continues to be protective of human health and the environment.

 2001 and 2002 - An early request for authorization to shut off the SVE system was submitted, as 
shutoff criteria were nearly met (England Geosystem, 2001).  In January 2002, the shutoff criteria 
were met and a technical memorandum detailing the SVE shutoff and monitoring plans was 
submitted (England Geosystem, 2002a and 2002c).  The shut off was approved on April 11, 2002; 
and the SVE system operations were discontinued on April 14, 2002.  Soil gas concentrations 
were monitored monthly for eight months following SVE system shut-off.  No rebound above the 
shutoff criteria was observed and soil vapor monitoring was discontinued in November 2002.

 2002 - 2004 – A technical memorandum for GWTS operational modifications and pilot study for 
enhanced bioremediation at the PCPL Superfund Site in Fillmore, California was submitted to 
EPA on October 16, 2002 (England Geosystem, 2002d). On-site conventional groundwater pump-
and-treat technology had reached its effective limit at the Site. ChevronTexaco’s proposal for 
modifying the operation of that system and investigating the implementation of enhanced 
monitored natural attenuation as a replacement or supplement to that system allows additional 
focused remediation while ensuring protection of public health and safety.  EPA approved the 
modification to the operations of the GWTS at Fillmore and the pilot testing as proposed in 
January 2003.  The oxygen release compound (ORC) pilot-test, performed in 2003-2004 at the 
Site, demonstrated that ORC injection was not effective in reducing dissolved-phase benzene 
concentrations at the Site.  The results from the ORC pilot study are described in Evaluation of 
the Enhanced Bioattenuation Pilot Study (England Geosystem, 2005b).  Although the pilot study 
for enhanced bioattenuation was not effective, calculations have shown that natural attenuation 
accounts for a significant amount of destruction of dissolved hydrocarbons in groundwater.  
Therefore, Chevron continues to evaluate monitored natural attenuation as a groundwater remedial 
alternative at the Site.  This work plan is being conducted to allow for further evaluation of 
monitored natural attenuation, and to document whether such a remedy could be implemented 
without resulting in unacceptable risks to human health or the environment.

 2004 – Regulatory and corporate meetings to discuss forward plans including monitored natural 
attenuation.

 2005 – A work plan for Phase 1 Soil Sampling within the former tank areas were submitted 
(England Geosystem, 2005a) to the EPA, and comments were received from both the EPA and 
DTSC (EPA, 2005).  Another work plan was also submitted to EPA and DTSC for review; 
Sampling and Analysis Plan for Natural Attenuation Characteristics and Soil Vapor 
Characteristics Above Dissolve Phase Benzene Plumes.

 2006 – A response to agency comments regarding Phase 1 Soil Sampling was sent by Chevron, 
and the work plan was subsequently approved by EPA and DTSC in 2006.  Phase 1 Soil sampling 
was conducted by URS and a report was submitted to the EPA and DTSC (URS, 2006b).  The 
work plan, Sampling and Analysis Plan for Natural Attenuation Characteristics and Soil Vapor 
Characteristics Above Dissolve Phase Benzene Plumes, was revised based on comments received 
from the agencies and subsequently approved by EPA and DTSC (URS, 2006a).  Fieldwork for 
this investigation began in September 2006 with the collection of soil and preliminary vapor 
samples. 

- During the third quarter of the year, the second Five-Year Review report was completed 
(EPA, 2006). The review of documents, applicable or relevant and appropriate requirements 
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(ARARs), risk assumptions, and the results of the site inspection indicate that the remedy is 
functioning as intended by the ROD to control further migration of the contaminated 
groundwater.

 2007 – A vapor monitoring well installation report, Continuous Multichannel Tubing Well 
Installation Report (URS, 2007a), was submitted to EPA and DTSC.  A work plan for Phase 2 
Soil Sampling was submitted to EPA and DTSC for review.  The work plan, Soil Sampling Phase 
2 – Historical Operations, was revised based on comments received from the agencies and 
subsequently approved by EPA and DTSC (URS, 2007b).  Field work for this investigation was 
conducted in September and October 2007.

2.4 GEOLOGY AND HYDROGEOLOGY

The Site lies along the northern boundary of the Santa Clara Trough, which contains sedimentary deposits 
over 40,000 feet thick ranging from Cretaceous to Recent in age.  In the Fillmore area, the Santa Clara 
Trough is bordered by the San Cayetano Fault on the north and the Oakridge Fault on the south.  The San 
Cayetano Fault passes beneath the Site approximately parallel to the eastern Site boundary.  Fractured 
bedrock along the fault has resulted in extensive land sliding.  This fractured rock has also provided a 
conduit for naturally occurring hydrocarbons to reach ground surface.  Crude oil seeps and tar sands are 
common features in the Site vicinity. The regional geology is shown on Figure 5.  The Eastern Ventura 
Basin oil fields are shown on Figure 6.

The Site is located within the eastern portion of the Fillmore Groundwater Basin.  Where the Site is 
located, the alluvial deposits and the underlying San Pedro Formation are the major water-bearing units.  
Groundwater flow is to the west following the Santa Clara River.  The maximum recorded long-term 
fluctuation in groundwater levels is 50 feet, measured in a Ventura County Watershed Protection District 
(VCWPD) well located near the Site.

2.4.1 Regional Petroleum Occurrence and Geology

The Site lies within the eastern portion of the Ventura Basin petroleum province.  Oil fields located within 
the Site vicinity include the Fillmore, Shiells Canyon, and Bardsdale fields.  In addition to the oil fields, 
several surface oil and tar sand accumulations or seeps have been mapped near the Site.  These occur in 
the fractured sands and shale of the Monterey Formation north of the Site along Pole Creek and in recent 
landslide debris directly adjacent to the Site.  It is likely that the observed oil seeps resulted from the 
migration of hydrocarbons along fractures in the Monterey Formation associated with the San Cayetano 
Fault.  Some of the seep material was analyzed and found to contain benzene.

2.4.2 Local Geology and Hydrogeology

The near-surface geology of the Site can be characterized as consisting of laterally discontinuous 
interlayers of unconsolidated, fine- to coarse-grained detritus deposited in stream channel, alluvial fan, 
and mass wasting depositional environments.  The extreme heterogeneity of the subsurface strata has 
created a complex hydrogeologic environment.  The primary zone of concern is denoted as Aquifer I 
which is an unconfined to semi-confined aquifer.  Historical groundwater monitoring results indicate that 
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flow occurs in a northwest direction across the Site and then turns to the west after passing under Pole 
Creek.  The average gradient across the Site in Aquifer I is approximately 0.006 foot per foot (ft/ft) to the 
west-northwest; hydraulic conductivity ranges from 0.5 to 27 feet per day (feet/day) when considering all 
aquifer testing data associated with the Site (constant rate and slug test results).  When slug-testing data is 
not considered, the hydraulic conductivity ranges from 8 to 14 feet/day (England Geosystem, 2002e).  
The average calculated seepage velocity is 120 feet/year.  The depth to water increases from 
approximately 60 ft bgs in the southern portion of the Site to approximately 90 ft bgs in the northern 
portion of the Site.

Historically, groundwater elevations rose approximately 30 feet from early 1991 to early 1993.  This 
appears to be the high based on water level data from well in the Fillmore area dating back to the 1920s.  
Since that time, groundwater elevations have experienced seasonal fluctuations in general response to 
winter rainy season and summer dry seasons.  The groundwater elevation contours (May 2007) are shown 
on Figure 2.

2.4.3 Soil Properties

The remediation history of the Site has predominately focused on the groundwater and soil vapor 
extraction activities.  Therefore, there is little historical information regarding soil properties such as soil 
density, porosity, and moisture content.  In 1994, a biotreatability study was conducted at the Site 
(Kaufman, 1994).  According to that investigation, the moisture content of three soil samples was 
evaluated in the general vicinity of monitoring wells EW-2 (located along Pole Creek, southeast of the 
NSA), EW-4 (located immediately east of the SSA), and MW-47D (formerly located in the approximate 
center of the Site).  The monitoring well locations are shown on Figure 2. 

Soil Moisture Content Data From 1994 Biotreatability Study

Well
Reported Moisture Content 

(Percent)
Depth 

(Ft bgs)

EW-2 13 85

EW-4 16 60

MW-47D 18 45

2.5 CONTAMINANT DISTRIBUTION IN GROUNDWATER

2.5.1 Contamination Source

Groundwater contamination at the Site is the result of activities at a former refinery that ceased operation 
in 1951.  Groundwater is also impacted by the presence of naturally occurring hydrocarbons in soils and 
the underlying strata. The ROD identified primary sources of groundwater contamination from a series of 
nine unlined waste pits that were used to store liquid waste generated during refining operations.  The 
contaminant source from all nine waste pits was removed during soil remediation (excavation) conducted 
in 1986.  Because the pits more or less continuously contained liquid waste while they were in service, 
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there was a recharge source that provided a transport mechanism for the hydrocarbon contamination into 
the subsurface.  Once the recharge source was removed, downward migration of waste materials would 
have been severely curtailed or eliminated.  However, due to an almost 30 foot increase in groundwater 
levels in the early 1990s and an overall 50 foot increase in regional water levels since the 1920s, residual 
hydrocarbon contamination present in the unsaturated zone in the form of light non-aqueous phase liquids 
(LNAPL) has been entrained on the soil particles trapped below the current depth to groundwater and
now provides a hydrocarbon contaminant source to groundwater.

2.5.2 ROD Cleanup Goals for Groundwater

The ROD cleanup goals for groundwater include five chemicals of concern summarized as follows:

ROD CLEANUP GOALS FOR GROUNDWATER

Compound
Groundwater Cleanup Level in

micrograms per liter (µg/L)

Benzene 1

Toluene 100

Ethylbenzene 680

1,2-Dichloroethane 0.5

Methylene Chloride 5

Since 1990, detectable concentrations of ethylbenzene have never exceeded cleanup goals stated in the 
ROD.  Methylene chloride and 1,2-DCA have not been chemicals of significant concern in the 
groundwater beneath the Site.  Low concentrations of both constituents were detected infrequently in 
groundwater early in the monitoring program (1991).  The presence of 1,2-DCA was detected in 
groundwater samples collected from MW-19S, MW26S, and three Ultramar service station wells.  Since 
intervening wells completed in the same water-bearing zone between MW-19S and MW-26S did not 
exhibit concentrations of 1,2-DCA, it appears there is no continuous on-site 1,2-DCA plume.  Methylene 
chloride was only detected three times (all at or below the ROD clean up goal) during sampling events; all 
in 1991.  Two of the detections were off-site and cross gradient from the Site in Ultramar service station 
wells.  The reporting limits for both of these constituents have varied during the sampling events due to 
laboratory dilution requirements.  While the reporting limits for 1,2-DCA and methylene chloride have 
exceeded the ROD cleanup goals, there has been no evidence (i.e., no detections above method detection 
limits) to suggest that there is a problem with either of the two constituents mentioned. 

Toluene is significantly less abundant in groundwater beneath the Site than benzene.  In the few wells 
where the toluene concentration exceeds the ROD cleanup goal, benzene concentrations are also above 
the ROD cleanup goal.  Therefore, of the five ROD identified chemicals of concern, benzene is the 
current chemical of primary concern in groundwater.
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2.5.3 Benzene Occurrence in Groundwater

There are two benzene plumes found in the general Site vicinity designated using current nomenclature as 
the northern and southern plumes.  The geometry and distribution of these plumes has been documented 
in periodic monitoring reports that have been performed since 1990. The benzene plumes are shown on 
Figure 2.

2.5.4 Contamination Distribution – Subsurface Soils

The ROD (USEPA, 1992) indicates that TPH contamination of subsurface soils was found “throughout 
the Site”; however, VOCs (primarily BTEX) were found in less than 10% of the subsurface soil samples 
analyzed.  The benzene concentrations ranged from “below 11 ppb with a maximum concentration of 38 
parts per billion (ppb)” (EPA, 1992).  The primary SVOCs detected included 2-methylnaphthalene and 
naphthalene.  2-Methylnaphthalene was detected in 34 of the 154 samples with reported results ranging 
from 10 µg/kg to 160 µg/kg.  Naphthalene was detected in 60 samples at concentrations ranging from 10 
µg/kg to 160 µg/kg.

The distribution of soil contamination beneath the Site was coincident with the historical operation of 
nine unlined waste pits on the Site.  In 1986, all of the identified pits were remediated by excavation and 
disposal of 38,000 tons of contaminated soils. The ROD concluded that: 

The lateral and vertical distribution of VOCs and the range of VOC concentrations detected in 
sub-surface soils do not indicate the presence of a principal threat in soil. However, the low 
levels of VOCs (specifically benzene) in the vadose zone or capillary fringe may result in ongoing 
contamination of ground water.

Soil vapor extraction and treatment to remove VOCs in the areas that threatened to contaminate ground 
water was ongoing at the Site from 1994 to 2002, resulting in the removal of approximately 2,190 pounds 
of benzene.  Soil vapor concentrations in the capillary fringe dropped below the approved shut-off levels 
and soil vapor extraction and treatment operations were discontinued in 2002.  Monitoring for eight 
consecutive months following treatment system shut-off showed no rebound.
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3.0 DATA QUA LI T Y OB J E C TI VE S

Chevron established criteria with which to evaluate data produced during the vapor sampling events 
conducted for this investigation. The data quality objectives (DQOs) includes field collection methods, 
laboratory analytical procedures, and quality assurance techniques used to evaluate whether the data are 
of acceptable quality and can be used for their intended purposes: 1) the soil chemistry, soil vapor 
chemistry, soil physical properties and lithologic data will be used to evaluate natural attenuation as a 
remedial alternative for this Site; and 2) the vapor chemistry data will be used to assess potential vapor 
pathways and resultant risks to human health and the environment related to a natural attenuation remedy 
for the Site. 

The analytical methods were deemed appropriate by the regulatory agency to meet the objectives. 
Sampling for VOCs by EPA Method TO-15 is recommended in the guidance documents. The Interim 
Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (DTSC, 
2004) indicates that:

As a conservative approach, the analytical detection limits should be no higher than five hundred times 
the acceptable indoor air concentrations. Setting a detection limit at this level implies that a soil gas 
measurement taken at five feet below surface grade that has a non-detectable concentration of a VOC 
with a detection limit of five hundred times the acceptable indoor air concentration is protective of public 
health. This assumption is based upon the data gathered by OEHHA [Office of Environmental Health 
Hazard Assessment]. Hence, detection limits derived from this generic attenuation factor should be 
protective of public health in California.

Per EPA direction, a more conservative, 100-fold analytical attenuation factor for soil vapor was utilized 
during this investigation.  The target indoor air benzene concentration to satisfy both the prescribed risk 
level and the target hazard index was 0.31 ug/m3 (EPA, 2002c). The reporting limit for TO-15 of 
1.0 ug/m3 was well below one hundred times the acceptable indoor air concentration of 31 ug/m3. 
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4.0 SA MP LI N G RATI ON A L E

The sampling rationale for this program is based on a judgmental design process.  The Guidance on 
Choosing a Sampling Design for Environmental Data Collection for Use in Developing a Quality 
Assurance Project Plan (EPA, 2002c) indicates that for soil contamination investigations, judgmental 
sampling is appropriate for situations in which any of the following apply:

1. Relatively small-scale features or conditions are under investigation.

2. An extremely small number of samples will be selected for analysis/ characterization.

3. There is reliable historical and physical knowledge about the feature or condition under 
investigation.

4. The objective of the investigation is to screen an area(s) for the presence or absence of 
contamination at levels of concern, such as risk-based screening levels (note that if such 
contamination is found, follow-up sampling is likely to involve one or more statistical designs).

5. Schedule or emergency considerations preclude the possibility of implementing a statistical 
design.

The areas selected for this investigation represent areas located above higher concentration off-site 
dissolved-phase benzene plumes that are well defined and there is prior knowledge regarding the 
dissolved benzene plume geometry.  The sampling area locations were selected so that a transect of vapor 
monitoring points could be installed approximately perpendicular to the groundwater flow direction.  The 
applicable judgmental sampling guidelines for this program included criteria 1, 3, and 4.

4.1 DRILLING METHODS 

The drilling methods listed in chronological order of completion included hollow-stem auger, direct push, 
and rotary sonic drilling. 

1. A hollow-stem auger rig was utilized to obtain continuous soil core samples from 
select boring locations for physical/geochemical testing.  The continuous soil core 
samples were processed for detailed subsurface soil descriptions, physical/geochemical 
testing, and photographic documentation under ultraviolet light for potential occurrence 
of non-aqueous phase liquid (NAPL).

2. A direct-push rig was utilized during a preliminary vapor sampling investigation 
conducted perpendicular to the groundwater flow direction to establish a preliminary 
vapor concentration profile within each investigation area.  The preliminary vapor 
concentration profile was used in conjunction with soil physical/geochemical results to 
determine the final placement of the vapor monitoring points. 
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3. A rotary-sonic drilling provided additional continuous cores for soil descriptions as 
well as installation of continuous multichannel tubing (CMT) sampling systems 
manufactured by Solinst Canada Ltd.  The CMT sampling system allowed the 
collection of soil vapor from discreet depths within the well.

4.2 SAMPLING LOCATION

The sampling locations were based on the most current information regarding the occurrence of 
dissolved-phase benzene concentrations within the southern/northern plume areas (Figure 2). The 
fieldwork completed during this investigation is discussed in the following sections. 

4.2.1 Southern Sampling Area

The sampling locations for the southern sampling area are shown on Figure 3.  The sampling locations are 
situated in a line roughly perpendicular to groundwater flow and near the groundwater monitoring well 
generally containing the highest benzene concentration within the southern plume.  The installations are 
summarized as follows:

 Two soil borings were continuously cored to verify subsurface conditions present within the 
investigation area (SSA-01 and SSA-02).  Select soil samples were analyzed for 
physical/geochemical properties at depths commensurate with the vapor monitoring points.  The 
physical/geochemical data was used to determine the final placement of the vapor monitoring 
points.  Photographic documentation was performed under ultraviolet light to determine the 
potential occurrence of NAPL.

 Four preliminary vapor sampling locations were advanced at depth intervals of approximately 
10 feet (SSA-03, SSA-04, SSA-05, SSA-06).  The vapor samples were submitted for chemical 
analysis at a fixed laboratory.  A preliminary vapor concentration profile was presented to the 
agency to determine the final placement of each vapor monitoring port during installation of the 
CMT.

 Four CMT sampling systems were installed with vapor monitoring ports placed at depth 
intervals of approximately 7 feet (SSA-07, SSA-09, SSA-10, SSA-11).  The depth intervals 
allowed vapor collection at equal distances between ground surface and groundwater.  The bottom 
sampling port was placed slightly below the water table (55 ft bgs).  The depth to groundwater 
was determined from nearby groundwater monitoring wells MW-39S, MW-20S, and MW-50S.

4.2.2 Northern Sampling Area

The sampling locations for the northern sampling area are shown on Figure 4.  The sampling locations are 
near the groundwater monitoring well generally containing the highest benzene concentration in the 
northern plume.  The installations are summarized as follows:

 One boring was continuously cored to verify subsurface conditions present within the 
investigation area (NSA-01).  Select soil samples were analyzed for physical/geochemical 
properties at depths commensurate with the vapor monitoring points.  The physical/geochemical 
data was used to determine the final placement of the vapor monitoring points.  Photographic 
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documentation was performed under ultraviolet light to determine the potential occurrence of non-
aqueous phase liquid.

 One preliminary vapor sampling location was advanced at depth intervals of approximately 20 
feet (NSA-02).  The vapor samples were submitted for chemical analysis at a fixed laboratory.  A 
preliminary vapor concentration profile was presented to the agency to determine the final 
placement of each vapor monitoring port during installation of the CMT.

 One CMT sampling system was installed with vapor monitoring ports placed at depth intervals 
of approximately 13 feet (NSA-03).  The depth intervals allowed vapor collection at equal 
distances between ground surface and groundwater.  The bottom sampling port was placed slightly 
below the water table (90 ft bgs). The depth to groundwater was determined from nearby 
groundwater monitoring wells MW-32S and MW-42S.

4.3 SOIL PROPERTIES FOR NATURAL ATTENUATION

4.3.1 Total Organic Carbon

Total organic carbon (TOC) analysis was performed on select soil samples to assess the natural 
retardation properties of the sediments.  The soil samples were collected from the continuously cored soil 
borings at depths generally corresponding with the vapor monitoring ports (seven sampling depths per 
hole).  The TOC samples were generally collected from zones that did not contain hydrocarbon-impacts 
based on field screening (ex. visual observation, PID readings) in order to assess the natural occurrence of 
organic carbon within the sediments.  The soil samples were analyzed by EPA Method 9060 (Walkley-
Black Method) for TOC by PTS Laboratories, Inc. (PTS) located in Santa Fe Springs, California.

4.3.2 Soil Physical Property Analyses

Select soil samples were submitted for physical property analyses to assist with the natural attenuation 
evaluation.  The soil samples were collected at depths generally corresponding with sampling depths 
associated with the vapor monitoring ports.  The physical property testing (including methods) is 
summarized as follows: 

Soil Physical Properties of Interest

Property Test Method

Moisture Content ASTM D2216

Salinity EPA Method 120.1

Grain Size Distribution ASTM D4464m-85

Total Porosity
Grain Density

Bulk Density Dry
Air Permeability

Hydrocarbon Saturation
Volumetric Vapor Content
Volumetric Water Content

API – RP40

Note: ASTM = American Society of Testing Materials.
API = American Petroleum Institute.
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The soil physical property analysis was conducted by PTS, with the exception of salinity which was 
analyzed by TestAmerica located in Irvine, California.

4.4 SOIL VAPOR SAMPLE CHEMICAL ANALYSIS

Soil vapor samples were collected for chemical analysis from depth-specific vapor monitoring points.  
However, prior to installing the vapor monitoring points, a preliminary vapor sampling investigation was 
conducted to assist with final vapor monitoring point placement.  The two programs are summarized as 
follows:

 Preliminary Vapor Sampling Investigation – a one-time preliminary vapor sampling 
investigation was conducted perpendicular to ground water flow direction to establish a 
preliminary vapor concentration profile within each investigation area.  The preliminary vapor 
concentration profile was used in conjunction with soil physical/geochemical results to determine 
the final placement of the vapor monitoring points.  The vapor samples were submitted to a fixed 
laboratory for chemical analysis by EPA Method TO-15 for VOCs and oxygen (O2) and carbon 
dioxide (CO2) by EPA Method 3C.

 Vapor Monitoring Points – two vapor monitoring events were conducted using CMT multilevel 
sampling systems.  The first vapor-sampling event was conducted approximately eight weeks after 
installation.  A second vapor-sampling event was conducted at a later date to account for seasonal 
fluctuations in ground water (within approximately six to twelve months).  The vapor samples 
were submitted to a fixed laboratory for chemical analysis by EPA Method TO-15 for VOCs and 
O2 and CO2 by EPA Method 3C.

Vapor samples were submitted for analytical testing by EPA Method TO-15 to Columbia Analytical 
Services, Inc. (Columbia) located in Simi Valley, California.  The 43-compound reporting list included 
the five chemicals of concern identified in the EPA ROD for groundwater (EPA, 1992)—benzene, 
toluene, ethylbenzene, 1,2-DCA, and methylene chloride.  Other investigation specific analytes were 
added to the program including naphthalene, isopropanol, and helium.  Naphthalene was included since it 
has been detected in groundwater at the Site.  Isopropanol was added since it was used as the tracer 
compound for leak testing during each vapor sampling event.  Helium was added as a replacement tracer 
compound for leak testing during a re-sampling event conducted in September 2007.

4.5 LABORATORY ANALYTICAL SUMMARY

The samples collected during this investigation were submitted for various analytical testing, which is 
summarized as follows:
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Analytical 

Laboratory

Sample Analysis Matrix Extraction and 

Analysis Method and 

Preservation

Holding 

Time

Sample 

Container

Reporting 

Limit

Columbia 

VOCs

(43 compound list plus 
naphthalene and 

isopropanol)

Vapor
EPA Method TO-15 72 hours 

per DTSC 
(2003)

6-Liter 

Summa 
Canister

1.0 ug/m3

(except 
acetone at 5.0 

ug/m3)

Columbia 
Fixed Gases

O2 and CO2

Vapor  EPA Method 3C 14 days

6-Liter 
Summa 

Canister
1,000 ppm

PTS TOC Soil

EPA Method 9060 
Walkley-Black

Cool to 4o C +/-2o C

28 days

½” OD Plug 
Core

Poly Cup 
Sealed with 
Screw Top

100 mg/kg

PTS Moisture Content Soil ASTM D2216
do not use wet ice

14 days

½” OD Plug 
Core

Poly Cup 
Sealed with 
Screw Top

Physical 
Property

PTS Laser Grain Size 
Analysis

Soil ASTM D4464m-85 None

½” OD Plug 
Core

Poly Cup 
Sealed with 
Screw Top

Physical 
Property

PTS

Total Porosity,
Grain Density,

Bulk Density Dry,
Air Permeability,

Hydrocarbon 
Saturation, Volumetric 

Vapor Content, 
Volumetric Water 

Content

Soil API – RP40 None

½” OD Plug 
Core

Poly Cup 
Sealed with 
Screw Top

Physical 
Properties

Test America Salinity Soil EPA Method 120.1 
Modified

None 500 mL Poly 0.10 g/L

Notes:  Detection limits are dependent on sample volume and dilution factors.
ppm = parts per million.
mg/m3 = microgram per cubic meter.
mg/kg = milligram per kilogram.
OD = outside diameter.
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5.0 DATA EVAL UATI ON

The soil vapor investigation was conducted to understand the potential for vapor migration above the 
dissolved benzene plumes. As such, the interpretation of soil vapor data proposed in the work plan was 
intended for the use of evaluating the potential for risk to human health.

 Hay-Wilson et al. (2004) recommends the following steps to interpret soil gas data:

 Organize the soil vapor data in tables, graphs, and maps.

 Compare the data with the known conceptual migration models to determine the biodegradation 
zone.

 Identify applicable risk-based indoor air target concentrations, soil gas target levels, indoor 
background concentrations and ambient air concentrations for comparison to measured data.

 Identify whether additional data need to be collected.

5.1 VERTICAL PROFILES FOR SOIL VAPOR CONCENTRATIONS TO EVALUATE SUBSURFACE 

BIODEGRADATION

Soil vapor data generated during this investigation is presented in tables, maps, and graphs. Soil vapor 
maps were used to evaluate the spatial variation.  Data is also plotted to illustrate the vertical profile for 
soil vapor. Plots for benzene, O2, and CO2 concentration with depth are used to understand the role of 
biodegradation. An idealized depth profile for benzene, O2, and CO2 is shown in the following graph 
(Davis, 2005).
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Roggemans et al., 2001 (API Bulletin 15) use empirical soil vapor data to demonstrate the significance of 
aerobic biodegradation in controlling vapor migration. Application of the methods described in this 
reference requires an adequate data set of soil vapor concentrations. If the CMT sampling systems 
generate adequate data sets, methods may be applied to evaluate the presence of a biodegradation zone. 
Roggemans et al. (2001) provide conceptual models for four types of behavior (A – D). Numerous factors 
contribute to the concentration profile and biodegradation; the presence of O2 is important. Other factors 
include soil moisture and porosity. Lithologic information is also needed in order to interpret 
concentration profiles. The conceptual model of Behavior A is shown in the following schematic.

The soil vapor concentrations measured in the CMT sampling systems may be compared to the 
conceptual models described by Roggemans et al. (2001) to determine the role of biodegradation in 
controlling vapor migration above the dissolved benzene plumes.

5.2 EVALUATION OF POTENTIAL FOR VAPOR INTRUSION TO INDOOR AIR 

Hay Wilson et al. (2005) describe an initial screening methodology to determine if the subsurface vapor-
to-indoor-air pathway represents a potentially significant exposure pathway.  As an initial step, they 
recommend the soil gas data review should include the following comparisons:

 If the concentrations of chemicals of concern in soil gas everywhere in the subsurface are below 
the risk-based indoor air target levels established for the site, then the exposure pathway does not 
contribute significantly to health risks for occupants of above-ground structures.
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 If the concentrations of chemicals of concern in soil gas are above the indoor air target levels at 
one or more sample locations, determine if the concentrations decline (either laterally or 
vertically) to less than indoor air target levels between the vapor source and the building. If 
concentrations of chemicals of concern do not decline to less than the indoor air target levels, then 
further evaluation should be conducted to determine if the subsurface-vapor-to-indoor-air 
exposure pathway is likely to be significant.

The above approach is also consistent with the recent draft guidance issued by the EPA’s Office of Solid 
Waste and Emergency Response, and the California EPA’s Department of Toxic Substances Control 
(USEPA, 2002c, DTSC, 2004), in which a tiered approach is described for the evaluation of potential 
indoor air risk from subsurface contamination. 

In the event that shallow subsurface soil gas samples from the two areas of study (SSA and NSA) do not 
document a decrease in the concentration of Site-related chemicals of concern to below risk-based indoor 
air target levels (i.e., CHHSLs), it was anticipated that the measured concentrations would be used to 
model the potential for vapor migration into nearby surface structures, using available site-specific data, 
as appropriate (e.g., EPA Vapor Intrusion Model; USEPA, 2003). The results of this modeling would be 
used to determine whether the potential for vapor migration into nearby structures might represent a 
significant health risk (requiring more detailed investigation and/or mitigation), or whether the subsurface 
vapor pathway presents insignificant health risks.
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6.0 IN V E S TIG ATI V E  ME T H OD S

The investigative methods used during this investigation in order of completion included preparing a site-
specific health and safety plan, conducting subsurface utility clearance, obtaining the appropriate permits, 
sending public notification letters, continuous soil coring (hollow-stem auger), preliminary vapor 
sampling investigation (direct push rig), installing vapor monitoring points (CMTs), conducting a land 
survey, and disposing of investigation derived waste.  The CMT well completions were designed based 
on information obtained during the continuous soil coring, preliminary vapor sampling investigation, and 
agency discussions.  Work conducted during this investigation was performed under the direct 
supervision of a California State Professional Geologist.  Investigation methods used to complete the 
wells in preparation for the two sampling events are described in the Well Installation Report (URS, 
2007a).  Methods used to collect vapor samples are discussed in the following sections.

6.1 VAPOR SAMPLING

The vapor monitoring points (direct push point and CMT) were purged using a portable vacuum pump.  
The preliminary vapor sampling (direct push) generally occurred following an equilibration time of 
approximately 20 to 30 minutes (DTSC, 2004).  The CMT monitoring points were allowed to equilibrate 
for approximately two months prior to conducting the first vapor sampling event.  Significant rainfall 
events were not encountered during either of the two vapor sampling events.

Purge volume versus contaminant concentration testing was considered, in accordance with 
DTSC/LARWQCB guidance (DTSC, 2003).  However, to avoid excessive purging and provide a 
consistent purge volume if the data should be used for modeling, a standard procedure of three (3) purge 
volumes was implemented per EPA direction and guidance (EPA, 2002c).  A “purge volume” was 
estimated from the volume summation of aboveground tubing attached to the sample connection (i.e., 
stopcock valve), tubing inside diameter, and annular space around the vapor sampling port.  The sampling 
container (i.e., summa canister) was not included in the volume calculation.  

The vapor monitoring point was purged with the portable vacuum pump at a rate of approximately 200 
milliliters per minute (mL/min).  The purge rate was monitored using an inline flow meter calibrated 
using a primary standard.  The field parameters were recorded on field datasheets that are provided in 
Appendix D.

Once the required purge volume had been removed, the vapor samples were collected in summa canisters 
equipped with an inline flow regulator placed between the vapor monitoring point and summa canister.  A 
leak test was conducted to verify that a proper surface connection was achieved using a common tracer 
compound (i.e. isopropanol, helium, etc).  The tracer compound was placed inside an enclosure that 
surrounded the tubing/cement transition.  The laboratory supplied summa canisters were individually 
certified clean and decontaminated according to appropriate agency guidelines prior to use during vapor 
sampling events.  The vapor sample was collected at a rate of approximately 200 mL/min.  Flow regulator 
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readings were recorded on a field datasheet to document the flow rate during vapor sampling.  The final 
canister pressure was slightly negative (-3 to -4 inches Hg) to determine if a leak occurs during transport 
to the laboratory.

Upon completion, the flow control valve was closed in preparation for transport under chain-of-custody 
documentation to a fixed laboratory certified by the California Department of Health Services 
Environmental Laboratory Accreditation Program.  The vapor samples were sent via the laboratory 
supplied courier to Columbia Analytical Services located in Simi Valley, California.

6.2 FIELD METHODS

This section describes additional field methods that were implemented during this investigation.

6.2.1 Vapor Monitoring Equipment

A photoionization detector (PID) (or similar) was used to measure chemical parameters in the field during 
this investigation.  The vapor monitoring equipment was calibrated daily against a known vapor standard 
(i.e., 100 parts per million [ppm] isobutylene) in accordance with manufacturer specifications as 
documented by field personnel in the field reports.  The field personnel verified the calibration at the end 
of each day, recording the final measurements on the field calibration sheet.

6.2.2 Headspace Screening

Headspace readings were collected during this investigation to establish a qualitative record of soil vapor 
measurements from each soil sample submitted to the laboratory.  The headspace readings were used as a 
screening tool to determine the location of potential hydrocarbon impacts within areas of historical 
operations.  The headspace readings were recorded using the calibrated vapor monitoring equipment.  The 
soil vapor headspace was obtained by placing the soil sample in a sealable plastic bag (zip lock type) and 
allowing vapors to equilibrate for approximately 15 minutes.  The soil vapor headspace was measured by 
inserting the probe tip into the plastic bag.  Vapor measurements were recorded on the soil boring log 
(Appendix D).

6.2.3 Labeling and Naming

Samples collected during the investigation were labeled in a clear and precise way for proper 
identification in the field and for tracking in the laboratory. Each sample was assigned a unique number 
by a sample control software program. Printed labels (and chain-of-custody forms) contained the unique 
sample control number, date and time of collection, analytical parameter(s), and method of preservation. 
These data were entered in the sample control program prior to shipment to the laboratory. 

Sample location, name, and depth are also entered into the sample control software program, and are 
keyed to the unique sample number. The sample name/depth was not revealed on the sample labels or 
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laboratory copies of the chain-of-custody forms. Sample names appeared only on copies of the chain-of-
custody form retained by the project manager.

6.2.4 Chain-of-Custody

The samples collected during this investigation were transported to the laboratory under chain-of-custody 
documentation. A completed chain-of-custody accompanied each sample cooler. The chain-of-custody 
form identified the contents of each shipment and maintained the custodial integrity of the samples. The 
field personnel were responsible for relinquishing the samples directly to laboratory personnel. A 
completed form specified the date, time, and air bill number (if applicable). Upon completing the 
analytical testing, the original form accompanied the final laboratory report when submitted to the URS 
Project Manager.
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7.0 RE S ULTS

The results of this investigation are presented in this section including a discussion of deviations from the 
work plan, stratigraphy and soil characteristics, photographic documentation of continuous soil coring, 
physical/geochemical soil analytical results, preliminary vapor sampling, vapor sampling, and quality 
assurance/quality control.

7.1 DEVIATIONS FROM THE WORK PLAN

This investigation was conducted in general accordance with the agency approved work plan with the 
following exceptions.

 Two vapor sampling depth were not obtained during the preliminary vapor sampling event.  The 
difficult conditions encountered during drilling (i.e. gravel zone) precluded the seating of an 
expendable point from which vapor samples would have been collected at SSA-05 at 30 ft bgs and 
40 ft bgs.  However, the distribution of vapor analytical results obtained during the preliminary 
vapor sampling event was sufficient enough to present an acceptable well distribution for the 
CMTs.  This was also deemed acceptable by the agency.

 Upon reviewing the cross-sectional profile it was determined that one monitoring probe (SSA-08) 
could be removed from the program.  The agency agreed with the final well placements during a 
conference call held on November 11, 2006. Following the meeting the conclusions were 
documented in an e-mail to Holly Hadlock (USEPA) from Leslie Klinchuch (Chevron).

 A third sampling event (re-sampling for second vapor sampling event) was conducted to verify 
potential leaking ports using helium as a tracer gas in September 2007.  The use of helium as a 
tracer gas was approved by the agency in an email correspondence sent from Holly Hadlock 
(EPA) to Leslie Klinchuch (Chevron) on September 10, 2007.

 Isopropanol detections at two locations were high enough to suspect that system connections may 
be compromised at SSA-07 (33 ft bgs) and SSA-11 (43 ft bgs).  The leaks at these two locations 
were confirmed using helium as a tracer gas on September 13, 2007.  Therefore, these two vapor 
monitoring probes are not considered representative of vapor concentrations present within 
subsurface soils at these two depths for the evaluation of vapor intrusion during the risk 
assessment.

7.2 STRATIGRAPHY AND SOIL CHARACTERISTICS

The stratigraphy encountered during this investigation was generally consistent with previous 
investigations.  A geologic cross-section line for the southern sampling area is shown on Figure 7.  The 
geologic cross section (A-A’) for the southern sampling area is shown on Figure 8.  The geologic 
descriptions within the northern sampling area are presented on the soil boring logs that are provided in 
Appendix D.
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7.3 PHOTOGRAPHIC DOCUMENTATION

The photographic documentation (white light and ultra-violet) was conducted on continuous soil cores 
obtained during hollow-stem auger drilling at boring locations SSA-01, SSA-02, and NSA-01.  The white 
light photography allows the documentation of soil core descriptions that are commonly recorded in the 
field including color, general classification of lithologic units (i.e., fine-grained versus coarse-grained), 
and an approximation of geologic structure.  The ultra-violet light photography provides documentation 
of hydrocarbon fluorescence within the subsurface soils.  A summary of hydrocarbon fluorescence is 
provided as follows:

Hydrocarbon Fluorescence under 
Ultra-Violet Photography

Well Id
Depth Interval

(ft bgs) None Slight
Moderate

Moderate
0.0 to 44.1 X

44.1 to 49.4 X

49.4 to 57.2 X

SSA-01

57.2 to 61.8 X
0.0 to 38.4 X
38.4 to 47.0 X
47.0 to 54.1 X

SSA-02

54.1 to 59.5 X
NSA-01 0.0 to 91.0 X

The hydrocarbon fluorescence within the southern sampling area appears to indicate the potential 
presence of hydrocarbon impacts in the vadose zone, which is encountered at minimum depth of 
approximately 38.4 ft bgs in soil boring SSA-02.  Moderate fluorescence just above the water table 
appears to be associated with impacts originating from the dissolved-phase groundwater plume.

Hydrocarbon fluorescence did not appear to be present in the continuous soil core collected at NSA-01.  
An electronic copy of the photographic documentation is provided in Appendix E.

7.4 PHYSICAL/GEOCHEMICAL ANALYTICAL RESULTS

Twenty-one (21) soil samples were collected for physical property testing from multiple depths at vapor 
monitoring probe locations SSA-01, SSA-02, and NSA-01.  The analytical results for soil physical 
property testing are summarized in Table 4.  The sampling locations are shown on Figure 2.  The 
laboratory analytical reports for the soil physical property testing are provided in Appendix F.

The range of soil physical parameter results are summarized as follows:
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Physical Parameter Range of Results

Southern Sampling Area

Total Organic Carbon (mg/kg) 700 (SSA-01 at 6 ft bgs) to 8,750 (SSA-01 at 43 ft bgs)

Moisture Content (% weight) 7.0 (SSA-01 at 6 ft bgs) to 20.6 (SSA-02 at 56 ft bgs)

Total Porosity (% bulk volume) 34.5 (SSA-01 at 43 ft bgs) to 47.5 (SSA-01 at 28 ft bgs)

Vapor Porosity (% bulk volume) 9.0 (SSA-02 at 56 ft bgs) to 30.3 (SSA-02 at 8.7 ft bgs)

Bulk Density (g/cc) 1.30 (SSA-01 at 28 ft bgs) to 1.66 (SSA-01 at 6 ft bgs)

Grain Density (g/cc) 2.35 (SSA-02 at 35.5 ft bgs) to 2.63 (SSA-01 at 6 ft bgs)

Permeability to Air - Horizontal (millidarcy) 952 (SSA-02 at 9 ft bgs) to 9,874 (SSA-01 at 21 ft bgs)

Permeability to Air - Vertical (millidarcy) 49.1 (SSA-02 at 56 ft bgs) to 7,378 (SSA-01 at 21 ft bgs)

Pore Fluid Saturation – Water (percent pore volume) 33.1 (SSA-02 at 9 ft bgs) to 64.1 (SSA-01 at 43 ft bgs)

Pore Fluid Saturation – NAPL (percent pore volume) 5.8 (SSA-01 at 61 ft bgs) to 6.3 (SSA-02 at 56 ft bgs)

Salinity ND at <1.0

Northern Sampling Area

Total Organic Carbon (mg/kg) 1,200 (65 ft bgs) to 5,700 (90.5 ft bgs)

Moisture Content (% weight) 13.0 (78 ft bgs) to 18.7 (65 ft bgs)

Total Porosity (% bulk volume) 31.1 (78 ft bgs) to 49.3 (51.5 ft bgs)

Vapor Porosity (% bulk volume) 8.0 (78 ft bgs and 90.5 ft bgs) to 30.5 (51.5 ft bgs)

Bulk Density (g/cc) 1.31 (51.5 ft bgs) to 1.77 (78 ft bgs)

Grain Density (g/cc) 2.32 (25 ft bgs) to 2.62 (65 ft bgs)

Permeability to Air - Horizontal (millidarcy) 24.4 (78 ft bgs) to 5,011 (13 ft bgs)

Permeability to Air - Vertical (millidarcy) 2.31 (65 ft bgs) to 4,436 (13 ft bgs)

Pore Fluid Saturation – Water (percent pore volume) 38.0 (51.5 ft bgs) to 76.4 (65 ft bgs)

Pore Fluid Saturation – NAPL (percent pore volume) ND at <0.1

Salinity ND at <1.0

7.5 PRELIMINARY VAPOR SAMPLING EVENT (DIRECT PUSH)
Eighteen (18) soil samples (including two duplicate samples) were collected during the preliminary vapor 
sampling event from multiple depths at vapor monitoring probe locations SSA-03, SSA-04, SSA-05, 
SSA-06, and NSA-02.  The analytical results for the preliminary vapor sampling event are summarized in 
Table 5.  The sampling locations are shown on Figure 2.  The laboratory analytical reports for the 
preliminary vapor sampling event are provided in Appendix G.

7.5.1 Southern Sampling Area

The southern sampling area preliminary vapor analytical results (primarily benzene) were evaluated to 
determine the vertical/lateral placement of semi-permanent vapor monitoring probes (i.e., CMTs) based 
on vapor samples collected from SSA-03 through SSA-06.  The two highest detectable benzene 
concentrations were detected in vapor samples collected at 20 ft bgs (190 µg/m3) and 40 ft bgs (160 
µg/m3) from soil boring SSA-06.  An elevated detection limit (2,000 µg/m3) precluded the assessment of 
benzene vapor concentrations at 40 ft bgs from soil boring SSA-03.  The elevated detection limit was the 
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result of matrix interference.  The preliminary vapor analytical results indicated that the location of our 
study area is representative of the dissolved-phase benzene plume that migrated downgradient of the Site.

7.5.2 Northern Sampling Area

The northern sampling area preliminary vapor analytical results (primarily benzene) were evaluated to 
determine the vertical/lateral placement of semi-permanent vapor monitoring probes (i.e., CMTs) based 
on vapor samples collected from NSA-02.  The highest detectable benzene concentration was detected in 
a vapor sample collected at 62 ft bgs (170 µg/m3) from soil boring NSA-02.  The preliminary vapor 
analytical results indicated that the location of our study area is representative of the dissolved-phase 
benzene plume that migrated downgradient of the Site.

7.6 VAPOR SAMPLING RESULTS

The vapor sampling was conducted during two seasonally opposite (winter and summer) events held in 
2007.  The first sampling event was considered representative of the winter season as conducted in March 
2007.  The second sampling event was considered representative of the summer season as conducted in 
August 2007.  A third sampling event (re-sampling for second vapor sampling event) was conducted to 
verify potential leaking ports using helium as a tracer gas in September 2007.  The vapor sampling results 
are summarized in Table 6. Only those constituents that had at least one detection above the reporting 
limit are included in the summary table.  The laboratory analytical reports containing results for all 43 
constituents analyzed for the vapor sampling events are provided in Appendix H. The SSA monitoring 
locations are shown on Figure 3.  The NSA monitoring location is shown on Figure 4.  

7.6.1 Southern Sampling Area

Eleven (11) VOCs were detected (not including isopropanol) in the southern sampling area during two 
vapor sampling events, which include (in increasing order of detection) dichloromethane, vinyl acetate, 
2-hexanone, benzene, ethylbenzene, acetone, 2-butanone, carbon disulfide, m,p-xylene, o-xylene, and 
toluene. (ROD constituents methylene chloride and 1,2-DCA were not detected in the CMT soil vapor 
samples during either event.) The number of detectable constituents decreased during the second vapor 
sampling event (summer); however, this appears to be related to (1) the slightly higher reporting limits 
during the second event and (2) low detections present in the vadose zone within the southern sampling 
area.

Isopropanol was detected during each vapor sampling event at low concentrations that did not appear to 
be representative of potential leaks; however, detections at two locations were high enough to suspect that 
system surface connections may be compromised at SSA-07 (33 ft bgs) and SSA-11 (43 ft bgs).  The 
leaks at these two locations were confirmed using helium as a tracer gas on September 13, 2007.  
Therefore, these two vapor monitoring probes are not considered representative of vapor concentrations 
present within subsurface soils at these two depths for the evaluation of vapor intrusion during the risk 
assessment. 
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7.6.2 Northern Sampling Area

Ten (10) VOCs were detected (not including isopropanol) in the northern sampling area during two vapor 
sampling events, which include (in increasing order of detection) naphthalene, ethylbenzene, o-xylene, 
vinyl acetate, acetone, carbon disulfide, 2-butanone, 2-hexanone, m,p-xylene, and toluene.  The number 
of detectable constituents decreased during the second vapor sampling event (summer); however, this 
appears to be related to (1) the slightly higher reporting limits during the second event and (2) low 
detections present in the vadose zone within the northern sampling area.

Isopropanol was detected twice during the vapor sampling events at low concentrations that did not 
appear to be representative of potential leaks.  The analytical results are considered representative of 
vapor concentrations present within subsurface soils for the evaluation of vapor intrusion during the risk 
assessment.

7.7 QUALITY ASSURANCE / QUALITY CONTROL

As part of the Quality Assurance / Quality Control (QA/QC) program, field soil replicate, equipment 
blanks, and trip blanks were collected each day.  Analytical results for the field soil replicate samples 
showed some variability, as is expected with soil samples for volatile analysis that cannot be 
homogenized.  The limited data validation report is provided in Appendix I.
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8.0 EVA L UATIO N O F NAT UR A L AT T EN UAT I ON AN D RI SK 

The vapor analytical results obtained during this investigation were evaluated against criteria discussed in 
Section 5.0.  The most applicable method appears to be the preparation of vertical profiles for soil vapor 
concentrations to evaluate subsurface biodegradation (Davis, 2005).  A secondary evaluation of vapor 
concentrations was performed by comparing results against shallow soil gas human health screening 
levels (vapor intrusion) as provided in the California Human Health Screening Levels (DTSC, 2004) 
(CHSSLs).

8.1 EVALUATION OF NATURAL ATTENUATION 

8.1.1 Southern Sampling Area

The southern sampling area vapor analytical results (primarily benzene) were used to evaluate vapor 
concentrations (primarily benzene) above the off-site dissolved-phase benzene plume located in the 
general vicinity of SSA-07, SSA-09, SSA-10, and SSA-11.  A cross-sectional illustration of benzene 
vapor concentrations is shown on Figure 8.  A vapor concentration profile (including general soil boring 
descriptions as well as the depth of hydrocarbon fluorescence) for the first vapor sampling event (March 
2007) is shown on Figure 9 (SSA-07), Figure 10 (SSA-09), Figure 11 (SSA-10), and Figure 12 (SSA-11).  
A vapor concentration profile (including general soil boring descriptions as well as the depth of 
hydrocarbon fluorescence) for the second vapor sampling event (August 2007) is shown on Figure 13 
(SSA-07), Figure 14 (SSA-09), Figure 15 (SSA-10), and Figure 16 (SSA-11).

The two most frequently detected compounds (xylene and toluene) are generally consistent with 
constituents commonly present within the southern dissolved-phase benzene plume.  Benzene was 
detected above the laboratory reporting limit in six samples (out of 60) at concentrations ranging from 4.4 
µg/m3 (SSA-09 at 15 ft bgs on March 19, 2007) to 65 µg/m3 (SSA-11 at 36 ft bgs on March 19, 2007).  
The limited presence of benzene appears to be related to degradation processes occurring in the vadose 
zone. The deepest samples in SSA-07, 09, and 10 were diluted by the laboratory to compensate for matrix 
interference, which increased detection limits. 

The VOC analytical results from the southern sampling area were compared to biodegradation fixed gas 
indicators (oxygen and carbon dioxide) with depth in each vapor monitoring location.  The four vapor 
monitoring locations are oriented perpendicular transect to the dissolved-phase benzene plume to 
determine potential lateral (as well as vertical) natural attenuation characteristics located within the 
vadose zone.  The fixed gas concentration behavior with depth was generally as expected for a 
groundwater plume containing petroleum hydrocarbons.  The oxygen concentrations generally increased 
in vapor ports located closer to the ground surface, while carbon dioxide concentrations increased with 
depth indicating respiration of the subsurface biological community within the vadose zone above the 
groundwater plume.  An example (SSA-11 for March 2007) is shown for illustration purposes as follows:
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Vertical Profile of Vapor Analytical Results for SSA-11 (March 2007)
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Note:  Benzene concentrations were below the reporting limit at depths of 7 and 43 ft 
bgs.  The result shown for these depths is half the reporting limit. 

ND - Not Detected

Soil Boring
SSA-02

The surface connections at two vapor monitoring probes appear to be compromised at SSA-07 (33 ft bgs) 
and SSA-11 (43 ft bgs). However, the remaining data collected from each vapor monitoring location are 
considered adequate for the evaluation of natural attenuation conditions within the vadose zone located 
above the dissolved phase benzene plume.  In each case, the compromised vapor ports are completed at 
deeper zones with at least four ports available at the shallower near surface depths.

8.1.2 Northern Sampling Area

The northern sampling area vapor analytical results (primarily benzene) were used to evaluate vapor 
concentrations (primarily benzene) above the off-site dissolved-phase benzene plume located in the 
general vicinity of NSA-03.  A vapor concentration profile (including general soil boring descriptions as 
well as the depth of hydrocarbon fluorescence) for the first vapor sampling event (March 2007) is shown 
on Figure 17.  A vapor concentration profile (including general soil boring descriptions as well as the 
depth of hydrocarbon fluorescence) for the second vapor sampling event (August 2007) is shown on 
Figure 18.

The two most frequently detected compounds (xylene and toluene) are generally consistent with 
constituents commonly present within the northern dissolved-phase benzene plume.  Benzene was not 



Report of Natural Attenuation Characteristics and
Soil Vapor Characteristics Above Dissolved-Phase Benzene Plumes

29869787 / 3189MK / 11/14/2007   8-3

detected above the laboratory reporting limit, which ranged from of <5.4 µg/m3 (13 ft bgs) to <29 µg/m3

(78 ft bgs).  The absence of benzene appears to be related to degradation processes occurring in the 
vadose zone. The VOC analytical results were also compared to biodegradation fixed gas indicators 
(oxygen and carbon dioxide) with depth in each vapor monitoring location within the northern sampling 
area.  One vapor monitoring location was placed generally above the dissolved-phase benzene plume to 
determine potential natural attenuation characteristics located within the vadose zone.  An example (NSA-
03 for August 2007) is shown for illustration purposes as follows:

Vertical Profile of Vapor Analytical Results for NSA-03 (August 2007)
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ND - Not Detected

The fixed gas concentration behavior with depth was generally as expected for a groundwater plume 
containing petroleum hydrocarbons, except for the two deeper probes located at 69 ft bgs and 78 ft bgs.  
The fixed gas behaved as expected to a depth of 40 ft bgs; however, the gases appear to be behaving as 
opposites within the deeper probes.  The laboratory was consulted to verify if the results had possibly 
been switched, but it appeared the laboratory had not switched the canisters.  Confirmation samples were 
collected, which verified the analytical results for each fixed gas concentration.  It then appeared the 
construction had been compromised, but since the analytical results did not detect a tracer gas, the surface 
completion appeared to be of acceptable construction.  A vacuum test was also performed to determine if 
a leak existed between vapor monitoring channels by measuring vacuum response in the adjacent 
channels while pumping on each vapor monitoring probe.  The results of the vacuum testing also 
indicated the well was properly constructed and no surface connections were compromised.
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A plausible explanation may be that an oxygen-rich environment currently exists within the deeper 
portions of the vadose zone as a remnant effect of a previous pilot study conducted using Oxygen Release 
Compound (ORC).  The ORC was injected during an evaluation of alternate remedial technologies in 
February 2003 (England Geosystem, 2004) at a distance of approximately 50 feet east of NSA-03.

8.2 EVALUATION OF HUMAN HEALTH RISK 

Table 6 shows a summary of detected VOCs in the SSA or NSA soil vapor samples.  VOCs that were not 
detected in any of the samples (e.g., methylene chloride) are not shown in this table. The laboratory 
reports showing the results for all VOCs analyzed can be found in Appendix H. The foot of the table 
presents the available CHHSLs for residential and commercial land uses. The CHHSLs represent 
screening values for soil vapor at 5 feet or more below ground surface that would be protective of human 
health if the vapors migrated into indoor air spaces. CHHSLs are not available for some VOCs because 
these were not required by the California legislation nor identified by DTSC as common soil 
contaminants at remediation sites.

Concentrations of chemicals of concern in soil vapor at depths near the surface (i.e., 7 feet below ground 
surface) were not above the corresponding CHHSLs. As the analysis in Section 8.1 shows, higher VOC 
concentrations at deeper depths are naturally attenuated towards the ground surface. Based on the soil 
vapor sample results and the natural attenuation and human health risk evaluations, the subsurface vapor-
to-indoor air exposure pathway is considered to be insignificant.
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9.0 SU MM ARY O F F IND IN G S

 The hydrocarbon fluorescence within the southern sampling area was encountered at a minimum 
depth of approximately 38.4 ft bgs in soil boring SSA-02.  Moderate fluorescence just above the 
water table appears to be associated with impacts originating from the dissolved-phase 
groundwater plume.

 Hydrocarbon fluorescence was not present within the northern sampling area in the continuous 
soil core collected at NSA-01.  

 In the southern sampling area, the two most frequently detected compounds (xylene and toluene) 
are generally consistent with constituents commonly present within the southern dissolved-phase 
benzene plume.  Benzene was detected above the laboratory reporting limit in six samples (out of 
60) at concentrations ranging from 4.4 µg/m3 (SSA-09 at 15 ft bgs on March 19, 2007) to 65 
µg/m3 (SSA-11 at 36 ft bgs on March 19, 2007).  The deepest samples in SSA-07, 09, and 10 had 
no detections, but the detection limits were elevated by the laboratory to compensate for matrix 
interference.  The limited presence of benzene appears to be related to degradation processes 
occurring in the vadose zone. 

 In the southern sampling area, the fixed gas concentration behavior with depth was generally as 
expected for a groundwater plume containing petroleum hydrocarbons.  The oxygen 
concentrations generally increased in vapor ports located closer to the ground surface, while 
carbon dioxide concentrations increased with depth indicating respiration of the subsurface 
biological community within the vadose zone above the groundwater plume.  

 In the northern sampling area, the two most frequently detected compounds (xylene and toluene) 
are generally consistent with constituents commonly present within the northern dissolved-phase 
benzene plume.  Benzene was not detected above the laboratory reporting limit, which ranged 
from of <5.4 µg/m3 (13 ft bgs) to <29 µg/m3 (78 ft bgs).  The absence of benzene appears to be 
related to degradation processes occurring in the vadose zone. 

 In the northern sampling area, the fixed gas concentration behavior with depth was generally as 
expected for a groundwater plume containing petroleum hydrocarbons, except for the two deeper 
probes located at 69 ft bgs and 78 ft bgs.  The fixed gas behaved as expected to a depth of 40 ft 
bgs; however, the gases appear to be behaving as opposites within the deeper probes. A plausible 
explanation may be that an oxygen-rich environment currently exists within the deeper portions of 
the vadose zone as a remnant effect of a previous pilot study conducted using Oxygen Release 
Compound (ORC). 

 Based on the soil vapor samples results and the natural attenuation and human health risk 
evaluations, the subsurface vapor-to-indoor air exposure pathway is considered to be insignificant.
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Table 1. Installation Summary
Chevron PCPL Superfund Site 

Fillmore, California

Identification
Completion 

Date
Purpose Comments

SSA-01 10/16/06 Soil Boring Continuously cored to establish lithology - Soil sampling for physical/geochemical parameters
SSA-02 10/17/06 Soil Boring Continuously cored to establish lithology - Soil sampling for physical/geochemical parameters
SSA-03 10/23/06 Preliminary Vapor Sampling Vapor samples collected at 12, 21, 30, and 40 ft bgs
SSA-04 10/24/06 Preliminary Vapor Sampling Vapor samples collected at 10, 20, 30, and 40 ft bgs
SSA-05 10/24/06 Preliminary Vapor Sampling Vapor samples collected at 10 and 23 ft bgs - Deeper samples not obtained due to refusal
SSA-06 10/25/06 Preliminary Vapor Sampling Vapor samples collected at 10, 20, 30, and 40 ft bgs
SSA-07 01/16/07 CMT Vapor ports installed at 7, 13, 21, 28, 33, 43, and 60 ft bgs
SSA-08 N/A Proposed CMT Installation not required by agency based on preliminary vapor sampling - Adequete delineation provided by other CMTs
SSA-09 01/17/07 CMT Vapor ports installed at 7, 15, 21, 28, 35, 44, and 60 ft bgs
SSA-10 01/18/07 CMT Vapor ports installed at 7, 13, 21, 28, 33, 42, and 60 ft bgs
SSA-11 01/20/07 CMT Vapor ports installed at 7, 13, 21, 27, 36, 43, and 60 ft bgs

NSA-01 10/18/06 Soil Boring Continuously cored to establish lithology - Soil sampling for physical/geochemical parameters
NSA-02 10/26/06 Preliminary Vapor Sampling Vapor samples collected at 10, 30, 50, and 62 ft bgs
NSA-03 01/23/07 CMT Vapor ports installed at 13, 26, 38, 53, 69, 78, and 95 ft bgs

Notes:

N/A - not applicable

Southern Sampling Area (SSA)

Northern Sampling Area (NSA)

CMT = Continuous Multichannel Tubing

ft bgs = Feet Below Ground Surface



Table 2. Well Construction Details
Chevron PCPL Superfund Site 

Fillmore, California

Identification Completion Date
Boring 
Depth

(ft bgs)

Port 
Number

Hydrated Bentonite Chip 
Seal Interval

(ft bgs)

Dry Bentonite Crumbles
(ft bgs)

Filter Pack Interval
(ft bgs)

Well Screen Interval
(ft bgs)

1 2.0 - 5.5 5.5 - 6.5 6.5 - 7.5 6.75 - 7.25
2 7.5 - 11.5 11.5 - 12.5 12.5 - 13.5 12.75 - 13.25
3 13.5 - 19.5 19.5 - 20.5 20.5 - 21.5 20.75 - 21.25
4 21.5 - 26.5 26.5 - 27.5 27.5 - 28.5 27.75 - 28.25
5 28.5 - 31.5 31.5 - 32.5 32.5 - 33.5 32.75 - 33.25
6 33.5 - 41.5 41.5 - 42.5 42.5 - 43.5 42.75 - 43.25
7 43.5 - 59.5 N/A 59.5 - 62.0 59.75 - 60.25
1 2.0 - 5.5 5.5 - 6.5 6.5 - 7.5 6.75 - 7.25
2 7.5 - 13.5 13.5 - 14.3 14.3 - 15.5 14.75 - 15.25
3 15.5 - 19.5 19.5 - 20.5 20.5 - 21.5 20.75 - 21.25
4 21.5 - 26.5 26.5 - 27.5 27.5 - 28.5 27.75 - 28.25
5 28.5 - 33.5 33.5 - 34.5 34.5 - 35.5 34.75 - 35.25
6 35.5 - 42.5 42.5 - 43.5 43.5 - 44.5 43.75 - 44.25
7 44.5 - 57.0 N/A 57.0 - 61.0 59.75 - 60.25
1 2.0 - 5.5 5.5 - 6.5 6.5 - 7.5 6.75 - 7.25
2 7.5 - 11.5 11.5 - 12.5 12.5 - 13.5 12.75 - 13.25
3 13.5 - 19.5 19.5 - 20.4 20.4 - 21.6 20.75 - 21.25
4 21.6 - 26.5 26.5 - 27.3 27.3 - 28.5 27.75 - 28.25
5 28.5 - 31.5 31.5 - 32.4 32.4 - 33.5 32.75 - 33.25
6 33.5 - 40.6 40.6 - 41.5 41.5 - 42.7 41.75 - 42.25
7 42.7 - 58.0 N/A 58.0 - 61.0 59.75 - 60.25
1 2.0 - 5.5 5.5 - 6.5 6.5 - 7.6 6.75 - 7.25
2 7.6 - 11.5 11.5 - 12.3 12.3 - 13.5 12.75 - 13.25
3 13.5 - 19.5 19.5 - 20.3 20.3 - 21.6 20.75 - 21.25
4 21.6 - 25.5 25.5 - 26.3 26.3 - 27.6 26.75 - 27.25
5 27.6 - 34.5 34.6 - 35.4 35.4 - 36.6 35.75 - 36.25
6 36.6 - 41.5 41.5 - 42.2 42.2 - 43.7 42.75 - 43.25
7 43.7 - 56.9 N/A 56.9 - 61.0 59.75 - 60.25

1 2.0 - 11.5 11.5 - 12.5 12.5 - 13.5 12.75 - 13.25
2 13.5 - 24.5 24.5 - 25.5 25.5 - 26.5 25.75 - 26.25
3 26.5 - 36.5 36.5 - 37.5 37.5 - 38.6 37.75 - 38.25
4 38.6 - 51.5 51.5 - 52.5 52.5 - 53.5 52.75 - 53.25
5 53.5 - 67.5 67.5 - 68.5 68.5 - 69.6 68.75 - 69.25
6 69.6 - 76.5 76.5 - 77.3 77.3 - 78.5 77.75 - 78.25
7 78.5 - 93.7 N/A 93.7 - 97.0 94.75 - 95.25

Notes:
ft bgs = feet below ground surface
N/A = not applicable

NSA - 03 01/23/07 97.0

62.0

Northern Sampling Area (NSA)

SSA - 10

61.001/20/07SSA - 11

61.001/18/07

Southern Sampling Area (SSA)

01/16/07SSA - 07

61.001/17/07SSA - 09
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Southern Sampling Area (SSA)
6 X X X X X X X X X X X -- -- -- -- -- -- -- --
11 X X X X X X X X X X X -- -- -- -- -- -- -- --
21 X X X X X X X X X X X -- -- -- -- -- -- -- --
28 X X X X X X X X X X X -- -- -- -- -- -- -- --

35.5 X X X X X X X X X X X -- -- -- -- -- -- -- --
43 X X X X X X X X X X X -- -- -- -- -- -- -- --
61 X X X X X X X X X X X (dup) -- -- -- -- -- -- -- --
9 X X X X X X X X X X X -- -- -- -- -- -- -- --
14 X X X X X X X X X X X -- -- -- -- -- -- -- --
21 X X X X X X X X X X X -- -- -- -- -- -- -- --
28 X X X X X X X X X X X -- -- -- -- -- -- -- --

35.5 X X X X X X X X X X X -- -- -- -- -- -- -- --
43 X X X X X X X X X X X -- -- -- -- -- -- -- --
56 X X X X X X X X X X X (dup) -- -- -- -- -- -- -- --
12 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
21 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
30 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
40 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
20 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
30 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
40 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
10 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
23 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
30
40
10 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
20 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
30 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
40 -- -- -- -- -- -- -- -- -- -- -- X (dup) X (dup) -- -- -- -- -- --

Vapor sample not obtained due to difficult sampling conditions - multiple attempts.
Vapor sample not obtained due to difficult sampling conditions - multiple attempts.

Second Vapor 
Sampling Event - 

Resampling 
(September 2007)

Summa Canister Stainless Steel / Brass Sleeve, (Remaining Sample Volume)

Soil Samples

API - RP40

Soil 
Boring

SSA-05

SSA-04

SSA-01

SSA-06

Sampling 
Depth
(ft bgs)

Preliminay Vapor 
Sampling Event

Summa Canister 

SSA-02

SSA-03

Second Vapor 
Sampling Event 
(August 2007)

Summa Canister 

First Vapor 
Sampling Event 
(March 2007)

Summa Canister 

3-1
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Second Vapor 
Sampling Event - 

Resampling 
(September 2007)

Summa Canister Stainless Steel / Brass Sleeve, (Remaining Sample Volume)

Soil Samples

API - RP40

Soil 
Boring

Sampling 
Depth
(ft bgs)

Preliminay Vapor 
Sampling Event

Summa Canister 

Second Vapor 
Sampling Event 
(August 2007)

Summa Canister 

First Vapor 
Sampling Event 
(March 2007)

Summa Canister 
7 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
13 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
21 -- -- -- -- -- -- -- -- -- -- -- -- -- X (dup) X (dup) X X -- --
28 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
33 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X X X
43 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X X X
60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
7 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
15 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
21 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
28 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
35 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
44 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X (dup) X (dup) -- --
60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
7 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
13 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
21 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X X X
28 -- -- -- -- -- -- -- -- -- -- -- -- -- X (dup) X (dup) X (dup) X (dup) -- --
33 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
44 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
7 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
13 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
21 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
27 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
36 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
43 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X X X
60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Northern Sampling Area
13 X (dup) X X X X X X X X X X -- -- -- -- -- -- -- --
25 X (dup) X X X X X X X X X X -- -- -- -- -- -- -- --
35 X X X X X X X X X X X -- -- -- -- -- -- -- --

51.5 X X X X X X X X X X X -- -- -- -- -- -- -- --
65 X X X X X X X X X X X -- -- -- -- -- -- -- --
78 X X X X X X X X X X X -- -- -- -- -- -- -- --

90.5 X X X X X X X X X X X -- -- -- -- -- -- -- --

SSA-09

SSA-10

SSA-11

NSA-01

SSA-07

3-2
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Second Vapor 
Sampling Event - 

Resampling 
(September 2007)

Summa Canister Stainless Steel / Brass Sleeve, (Remaining Sample Volume)

Soil Samples

API - RP40

Soil 
Boring

Sampling 
Depth
(ft bgs)

Preliminay Vapor 
Sampling Event

Summa Canister 

Second Vapor 
Sampling Event 
(August 2007)

Summa Canister 

First Vapor 
Sampling Event 
(March 2007)

Summa Canister 
10 -- -- -- -- -- -- -- -- -- -- -- X (dup) X (dup) -- -- -- -- -- --
30 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
50 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
62 -- -- -- -- -- -- -- -- -- -- -- X X -- -- -- -- -- --
13 -- -- -- -- -- -- -- -- -- -- -- -- -- X (dup) X (dup) X (dup) X (dup) -- --
26 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
38 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
53 -- -- -- -- -- -- -- -- -- -- -- -- -- NS NS NS NS -- --
69 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
78 -- -- -- -- -- -- -- -- -- -- -- -- -- X X X X -- --
95 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

NS = Not sampled due to vacuum exceeding 10 inHg

NSA-03

NSA-02

Aqueous quality control samples (equipment/trip blanks) were analyzed by EPA Method 8260 for VOC’s

H and V = Sample orientation was Horizontal and Vertical

Notes:
EPA = Environmental Protection Agency
VOCs = Volatile Organic Compounds
ft bgs = feet below ground surface
X = indicates a sample will be collected for chemical analysis
dup = indicates a replicate sample will be collected for chemical analysis
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Table 4. Summary of Soil Physical Parameters
Chevron PCPL Superfund Site

Fillmore, California

EPA Method 
9060

Walkley-Black
ASTM 
D2216 ASTM D422/D4464m

EPA Method 
120.1m

TOC
Moisture 
Content Salinity

(mg/kg) (% weight) Total Vapor Bulk Grain Horizontal Vertical Water NAPL (g/L)

SSA-01-06 10/24/2006 6 700 7.0 Gravel with Sand 36.7 25.0 1.66 2.63 4,220 4,019 31.7 <0.1 <1.0
SSA-01-11 10/24/2006 11 2,750 10.1 Gravel with Sand 40.3 24.9 1.52 2.55 3,701 2,046 38.1 <0.1 <1.0
SSA-01-21 10/24/2006 21 3,700 11.7 Gravel with Sand 40.0 22.5 1.49 2.49 9,874 7,378 43.6 <0.1 <1.0
SSA-01-28 10/24/2006 28 2,650 14.5 Gravel with Sand 47.5 28.5 1.30 2.48 4,799 2,890 39.8 <0.1 <1.0

SSA-01-35.5 10/24/2006 35.5 3,050 17.6 Gravel with Sand 43.0 18.2 1.41 2.46 4,963 98.5 57.4 <0.1 <1.0
SSA-01-43 10/24/2006 43 8,750 13.9 Gravel with Sand 34.5 12.3 1.59 2.43 3,610 5,782 64.1 <0.1 <1.0
SSA-01-61 10/24/2006 61 3,100 19.2 Sand (fine-coarse) 42.1 13.7 1.45 2.49 3,969 1,099 61.6 5.8 <1.0

SSA-01-61D 10/24/2006 61 (dup) --- --- --- --- --- --- --- --- --- --- --- <1.0
SSA-02-09 10/26/2006 9 3,300 10.9 Silty Fine Sand 45.4 30.3 1.39 2.55 952 366 33.1 <0.1 <1.0
SSA-02-14 10/26/2006 14 2,000 13.1 Gravel with Sand 41.3 22.0 1.48 2.53 3,131 2,223 46.6 <0.1 <1.0
SSA-02-21 10/26/2006 21 3,450 16.7 Gravel with Sand 40.3 16.2 1.44 2.42 5,723 2,564 59.5 <0.1 <1.0
SSA-02-28 10/26/2006 28 4,200 15.0 Gravel with Sand 41.1 19.7 1.42 2.40 8,954 6,491 51.7 <0.1 <1.0

SSA-02-35.5 10/26/2006 35.5 4,000 16.3 Gravel with Sand 40.2 17.3 1.41 2.35 3,723 1,979 56.6 <0.1 <1.0
SSA-02-43 10/26/2006 43 7,500 12.7 Gravel with Sand 38.0 18.5 1.53 2.46 7,869 2,160 51.1 <0.1 <1.0
SSA-02-56 10/26/2006 56 3,100 20.6 Gravel with Sand 40.8 9.0 1.52 2.57 1,605 49.1 71.7 6.3 <1.0

SSA-02-56D 10/26/2006 56 (dup) --- --- --- --- --- --- --- --- --- --- --- <1.0

NSA-01-13 10/27/2006 13 4,000 13.6 Gravel with Sand 38.0 17.5 1.50 2.42 5,011 4,436 53.9 <0.1 <1.0
NSA-01-13D 10/27/2006 13 (dup) 3,300 --- --- --- --- --- --- --- --- --- --- ---
NSA-01-25 10/27/2006 25 5,300 15.5 Gravel with Sand 40.9 19.6 1.37 2.32 4,477 2,791 52.0 <0.1 <1.0

NSA-01-25D 10/27/2006 25 (dup) 3,900 --- --- --- --- --- --- --- --- --- --- ---
NSA-01-35 10/27/2006 35 4,700 16.5 Gravel 41.0 17.8 1.40 2.37 4,602 2,069 56.5 <0.1 <1.0

NSA-01-51.5 10/27/2006 51.5 1,700 14.3 Silty Fine Sand 49.3 30.5 1.31 2.59 876 1,111 38.0 <0.1 <1.0
NSA-01-65 10/27/2006 65 1,200 18.7 Silty Fine Sand 39.2 9.2 1.59 2.62 43.1 2.31 76.4 <0.1 <1.0
NSA-01-78 10/27/2006 78 3,650 13.0 Gravel with Sand 31.1 8.0 1.77 2.57 24.4 32.4 74.1 <0.1 <1.0

NSA-01-90.5 10/27/2006 90.5 5,700 15.2 Gravel with Sand 33.7 8.0 1.69 2.56 712 27.3 76.3 <0.1 <1.0

Notes:
ft bgs = Feet Below Ground Surface
ASTM = American Society of Testing Materials
API = American Petroleum Institute
EPA = United States Environmental Protection Agency
TOC = Total Organic Carbon
g/L = Grams per Liter
g/cc = Grams per Cubic Centimeter
% Vb = Percent by Volume
% Pv = Percent Pore Volume
NAPL = Non-Aqueous Phase Liquid
mg/kg = Milligrams per Kilogram
dup = Replicate soil sample
< = Analyte not detected at or above laboratory reporting limit

Northern Sampling Area (NSA)
NSA-01

Southern Sampling Area (SSA)
SSA-01

SSA-02

Soil 
Boring

Depth
(ft bgs)

API - RP40

Sample ID
Sample 

Date

Air Permeability
(millidarcy)

Density
(g/cc)

Porosity
(% Vb)

Pore Fluid Saturation
(% Pv)

Grain Size Analysis



Table 5. Summary of Preliminary Vapor Monitoring using Direct Push Rig
Chevron PCPL Superfund Site

Fillmore, California
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F06-10-001 10/23/06 12 360 100 <13 13 36 66 42 40 <13 75 <13 28 36 <13 <13 <13 <13 181 696 144,000 67,300
F06-10-003 10/23/06 21 420 120 <4.7 17 11 92 40 <4.7 29 73 8.6 18 56 13 18 <4.7 <4.7 205 796 194,000 23,800
F06-10-005 10/23/06 30 550 860 <4.9 9.5 11 86 50 <4.9 58 85 15 14 45 7.5 13 <4.9 7.1 207 951 74,100 111,000
F06-10-007 10/23/06 40 <9900 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 ND ND 10,000 85,000
F06-10-002 10/23/06 10 170 97 <4.9 5.1 13 36 6 <4.9 24 32 <4.9 9.2 26 5.0 6.8 <4.9 <4.9 80 333 123,000 107,000
F06-10-004 10/23/06 20 440 440 <4.8 15 49 98 31 <4.8 59 55 12 11 26 7.5 7.0 5.0 <4.8 130 816 107,000 124,000
F06-10-006 10/23/06 30 400 140 <4.7 5 20 86 18 <4.7 41 53 12 9.5 25 9.2 6.3 <4.7 <4.7 112 685 82,800 134,000
F06-10-008 10/24/06 40 930 170 <140 150 <140 220 <140 <140 <140 <140 <140 <140 <140 <140 <140 <140 <140 ND 1,300 19,200 136,000
F06-10-009 10/24/06 10 590 140 <9.5 16 40 140 100 <9.5 26 130 14 28 56 <9.5 18 <9.5 <9.5 332 1,158 164,000 63,300
F06-10-011 10/24/06 23 440 130 11 10 18 65 21 <7.8 62 42 11 11 23 8.6 <7.8 <7.8 <7.8 97 723 121,000 102,000

--- 10/24/06 30
--- 10/24/06 40

F06-10-010 10/24/06 10 3,500 120 <8.2 13 76 410 24 <8.2 35 210 39 76 260 21 82 <8.2 <8.2 652 4,746 218,000 2,440
F06-10-012 10/24/06 20 2,600 110 <8.3 24 130 550 190 <8.3 62 280 32 50 64 38 20 <8.3 <8.3 604 4,040 145,000 84,100
F06-10-015 10/24/06 30 680 130 <7.9 8.7 55 170 33 <7.9 82 49 18 11 18 9.7 <7.9 <7.9 <7.9 111 1,134 112,000 110,000
F06-10-016 10/25/06 40 4,200 110 <45 <45 <45 1,800 160 <45 <45 290 360 <45 150 <45 <45 <45 <45 600 6,960 193,000 20,500
F06-10-017 10/25/06 40 (dup) 1,900 85 <50 <50 <50 1,400 86 <50 <50 310 330 53 190 <50 <50 <50 <50 639 4,269 193,000 21,800

F06-10-018 10/25/06 10 260 37 <9.8 24 29 57 50 <9.8 17 64 21 J 22 26 35 <9.8 <9.8 <9.8 162 584 93,200 95,900
F06-10-019 10/25/06 10 (dup) 200 26 <3.8 13 16 40 25 <3.8 12 39 <3.8 17 21 26 6.7 <3.8 <3.8 109 416 93,400 96,000
F06-10-020 10/25/06 30 450 110 <14 <14 <14 110 32 <14 74 31 <14 <14 17 25 <14 <14 <14 80 739 56,600 105,000
F06-10-021 10/26/06 50 710 340 <17 19 <17 240 26 <17 <17 75 <17 42 110 55 53 <17 <17 306 1,330 14,300 73,300
F06-10-022 10/26/06 62 2,000 73 <28 29 <28 1,500 170 <28 30 190 250 42 99 59 <28 <28 <28 501 4,369 83,300 67,600

Notes:
ft bgs = Feet Below Ground Surface
VOCs = Volatile Organic Compounds
EPA = United States Environmental Protection Agency

µg/m3 = Micrograms per Cubic Meter
ppmv = Parts per Million by Volume
dup = Duplicate vapor sample
ND = Analyte not detected
< = Analyte not detected at or above laboratory reporting limit

NSA-02

SSA-03

SSA-04

SSA-06

SSA-05

Fixed Gasses (EPA 3C)
ppmv

Southern Sampling Area (SSA)

Northern Sampling Area (NSA)

VOCs (EPA TO-15) 

µg/m3

Soil 
Boring

Depth
(ft bgs)Sample ID

Sample 
Date

vapor sample not obtained due to difficult sampling conditions - multiple attempts
vapor sample not obtained due to difficult sampling conditions - multiple attempts



Table 6. Summary of  CMT Vapor Probe Monitoring
Chevron PCPL Superfund Site

Fillmore, California
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7 03/20/07 F07-03-020 <14 <14 <14 <71 <14 <14 <14 <14 31 <14 J <14 26 <14 57 --- 3.33 19.2
08/06/07 F07-08-221 <7.2 <7.2 <7.2 <36 <7.2 <7.2 <7.2 <7.2 7.6 <7.2 <7.2 <7.2 <14 7.6 --- 4.25 17.9

13 03/20/07 F07-03-021 <14 <14 <14 <68 <14 29 <14 <14 40 <14 <14 36 <14 76 --- 5.42 17.1
08/06/07 F07-08-222 7.5 <3.7 32 23 <3.7 21 <3.7 <3.7 14 <3.7 4.4 8.8 8.6 27 --- 6.08 16.0

21 03/20/07 F07-03-022 <17 <17 <17 <85 <17 <17 <17 <17 49 <17 <17 45 <17 94 --- 8.03 14.7
Dup 03/20/07 F07-03-024 <10 <10 <10 <52 <10 20 <10 <10 30 <10 <10 27 <10 57 --- 5.38 17.2

08/06/07 F07-08-223 <28 <28 <28 <140 <28 <28 <28 <28 <28 <28 <28 <28 <56 ND --- 8.02 14.0
28 03/20/07 F07-03-023 15 <14 21 79 <14 33 <14 <14 47 <14 <14 52 <14 99 --- 9.91 12.8

08/06/07 F07-08-224 <28 <28 <28 <140 <28 <28 <28 <28 <28 <28 <28 32 <57 32 --- 9.81 11.9
33 03/20/07 F07-03-025 21 <14 14000 730 <14 <14 <14 <14 35 <14 <14 51 <14 86 --- 6.34 15.0

08/06/07 F07-08-225 <95 <95 2800 <480 <95 <95 <95 <95 <95 <95 <95 <95 <190 ND --- 9.72 10.6
RS 09/13/07 F07-09-100 <13 <13 <13 <67 <13 <13 <13 <13 38 <13 <13 36 <67 74 3,100 11.7 9.8
43 03/20/07 F07-03-026 <4600 <4600 <4600 <23000 <4600 <4600 <4600 <4600 <4600 <4600 <4600 <4600 <4600 ND --- 11.5 1.19

08/07/07 F07-08-226 <1300 <1300 5600 <6600 <1300 <1300 <1300 <1300 <1300 <1300 <1300 <1300 <1300 ND --- 6.36 10.6
RS 09/13/07 F07-09-101 <1900 <1900 <1900 <9300 <1900 <1900 <1900 <1900 <1900 <1900 <1900 <1900 <9300 ND <35 13.1 1.07
7 03/19/07 F07-03-013 <7.3 <7.3 J <7.3 <37 <7.3 <7.3 <7.3 <7.3 23 <7.3 7.4 16 <7.3 46 --- 6.29 16.4

08/06/07 F07-08-214 <7.2 <7.2 <7.2 <36 <7.2 <7.2 <7.2 <7.2 10 <7.2 <7.2 <7.2 <14 J 10 --- 7.53 15.5
15 03/19/07 F07-03-015 <2.9 <2.9 <2.9 <14 4.4 24 <2.9 3.5 14 <2.9 3.7 22 <2.9 48 --- 8.96 13.9

08/06/07 F07-08-215 <15 <15 340 <73 <15 62 16 <15 26 <15 <15 17 33 43 --- 10.4 12.9
Dup 08/06/07 F07-08-215 15 <15 340 <73 <15 65 <15 <15 26 <15 <15 17 <29 43 --- --- ---
21 03/19/07 F07-03-016 <14 <14 <14 <71 <14 <14 <14 <14 54 <14 15 44 <14 113 --- 10.5 12.6

08/06/07 F07-08-216 <7.1 <7.1 <7.1 <35 <7.1 9.9 <7.1 <7.1 29 <7.1 12 16 <14 57 --- 11.2 12.1
28 03/20/07 F07-03-017 <14 <14 <14 <69 <14 <14 <14 <14 49 <14 <14 47 <14 96 --- 11.9 11.2

08/06/07 F07-08-217 <6.5 <6.5 <6.5 <33 <6.5 16 <6.5 <6.5 24 <6.5 7.5 14 <13 46 --- 12.0 10.8
Dup 08/06/07 F07-08-217 <6.5 <6.5 <6.5 <33 <6.5 12 <6.5 <6.5 21 <6.5 <6.5 12 <13 33 --- --- ---
35 03/20/07 F07-03-018 <14 <14 30 <70 15 57 <14 16 56 <14 J 20 68 <14 175 --- 13.1 9.99

08/06/07 F07-08-218 <7.3 <7.3 <7.3 <37 <7.3 12 7.5 <7.3 21 <7.3 15 20 <15 56 --- 13.1 9.58
44 03/20/07 F07-03-019 <4500 <4500 <4500 <23000 <4500 <4500 <4500 <4500 <4500 <4500 <4500 <4500 <4500 ND --- 14.9 1.18

08/06/07 F07-08-219 <730 <730 <730 <3700 <730 <730 <730 <730 <730 <730 <730 <730 <1500 ND --- 15.5 1.37
Dup 08/06/07 F07-08-220 <1400 <1400 <1400 <7100 <1400 <1400 <1400 <1400 <1400 <1400 <1400 <1400 <2800 ND --- 14.7 2.00

7 03/19/07 F07-03-007 <9.3 <9.3 43 <46 <9.3 <9.3 <9.3 <9.3 23 <9.3 13 17 <9.3 53 --- 3.44 18.9
08/06/07 F07-08-207 <36 <36 <36 <180 <36 <36 <36 <36 <36 <36 <36 <36 <72 0 --- 4.42 18.4

13 03/19/07 F07-03-008 <13 110 <13 <67 <13 28 <13 <13 21 <13 <13 21 <13 42 --- 5.87 16.2
08/06/07 F07-08-208 <37 <37 <37 <180 <37 <37 <37 <37 <37 <37 <37 <37 <73 ND --- 6.44 16.1

21 03/19/07 F07-03-009 18 190 74 110 <14 <14 <14 <14 24 <14 <14 30 <14 54 --- 7.63 15.1
08/06/07 F07-08-209 <26 <26 2900 <130 <26 <26 <26 <26 <26 <26 <26 <26 <52 J ND --- 4.83 17.6

RS 09/13/07 F07-09-102 <15 <15 <15 <75 <15 15 <15 <15 40 <15 <15 51 <75 91 <37 8.88 14.7
28 03/19/07 F07-03-010 31 280 J 170 J 230 <14 20 <14 <14 45 <14 J 20 43 <14 108 --- 10.3 12.4

Dup 03/19/07 F07-03-011 22 <15 J <15 J 170 <15 <15 <15 <15 28 <15 <15 36 <15 64 --- 10.5 12.3
08/06/07 F07-08-210 <30 <30 <30 <150 <30 <30 <30 <30 <30 <30 <30 <30 <60 J ND --- 9.90 12.6

Dup 08/06/07 F07-08-212 <29 <29 <29 <150 <29 <29 <29 <29 <29 <29 <29 <29 <59 J ND --- 9.82 12.7
33 03/19/07 F07-03-012 <29 <29 J <29 230 <29 <29 <29 <29 35 <29 <29 43 <29 78 --- 13.5 7.84

08/06/07 F07-08-211 <57 <57 <57 <280 <57 <57 <57 <57 <57 <57 <57 <57 <110 J ND --- 12.6 9.13
Dup 08/06/07 F07-08-211 <57 <57 <57 <280 <57 <57 <57 <57 <57 <57 <57 <57 <110 ND --- --- ---
42 03/19/07 F07-03-014 <2800 <2800 <2800 <14000 <2800 <2800 <2800 <2800 <2800 <2800 <2800 <2800 <2800 ND --- 10.7 0.903

08/06/07 F07-08-213 <2800 <2800 <2800 <14000 <2800 <2800 <2800 <2800 <2800 <2800 <2800 <2800 <5500J ND --- 11.0 2.03
7 03/19/07 F07-03-001 <14 <14 <14 <69 <14 <14 <14 14 46 <14 <14 35 <14 95 --- 4.25 18.3

08/06/07 F07-08-200 <19 <19 <19 <97 <19 <19 <19 <19 <19 <19 <19 <19 <39 ND --- 4.65 18.2
13 03/19/07 F07-03-002 <13 <13 <13 <65 23 <13 <13 16 55 <13 15 42 <13 151 --- 5.87 16.6

08/06/07 F07-08-201 <17 <17 <17 <86 <17 <17 <17 <17 <17 <17 <17 <17 <34 ND --- 6.39 16.6
21 03/19/07 F07-03-003 26 <14 <14 140 51 <14 <14 25 73 <14 25 69 <14 243 --- 7.90 14.6

08/06/07 F07-08-202 <35 <35 <35 <170 <35 <35 <35 <35 <35 <35 <35 <35 <70 ND --- 7.70 14.9
Dup 08/06/07 F07-08-202 <35 <35 <35 <170 <35 <35 <35 <35 <35 <35 <35 <35 <70 ND --- --- ---
27 03/19/07 F07-03-004 41 <15 <15 250 59 17 <15 28 92 <15 25 76 <15 280 --- 10.1 12.0

08/06/07 F07-08-204 <27 <27 36 <140 <27 <27 <27 <27 30 <27 <27 <27 <54 J 30 --- 9.44 12.9
36 03/19/07 F07-03-005 48 <19 <19 320 65 <19 <19 34 92 <19 23 78 <19 292 --- 14.9 4.97

08/06/07 F07-08-205 <54 <54 <54 <270 <54 <54 <54 <54 61 <54 <54 <54 <110 J 61 --- 13.9 6.63
43 03/19/07 F07-03-006 <28000 <28000 <28000 <140000 <28000 <28000 <28000 <28000 <28000 <28000 <28000 <28000 <28000 ND --- 2.59 0.991

08/06/07 F07-08-206 <930 <930 4900 <4700 <930 <930 <930 <930 <930 <930 <930 <930 <1900 ND --- 3.99 9.06
RS 09/13/07 F07-09-103 <10000 <10000 <10000 <51000 <10000 <10000 <10000 <10000 <10000 <10000 <10000 <10000 <51000 ND 9,300 7.16 4.04

DTSC CHHSLs - Shallow Soil Gas Human Health Screening Levels - Vapor Intrusion (µg/m3)

Residential Land Use (µg/m3) --- --- --- --- 36.2 --- --- --- 319,000 31.9 315,000 135,000 --- --- --- --- ---

Commercial/Industrial Land Use (µg/m3) --- --- --- --- 122 --- --- --- 887,000 106 879,000 378,000 --- --- --- --- ---

Sample ID

VOCs (EPA TO-15)

ug/m3

SSA-07

Fixed Gases
(EPA 3C M)

%

SSA-10

SSA-11

SSA-09

Southern Sampling Area (SSA)

Soil 
Boring

Depth (ft 
bgs) Sample Date
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Table 6. Summary of  CMT Vapor Probe Monitoring
Chevron PCPL Superfund Site

Fillmore, California
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Sample ID

VOCs (EPA TO-15)

ug/m3

Fixed Gases
(EPA 3C M)

%

Soil 
Boring

Depth (ft 
bgs) Sample Date

13 03/20/07 F07-03-027 39 83 <6.9 52 <6.9 44 <6.9 6.9 32 17 J 11 35 <6.9 85 --- 8.02 11.5
Dup 03/20/07 F07-03-029 30 69 <5.4 39 <5.4 44 <5.4 5.5 24 <5.4 J 8.1 28 <5.4 66 --- 8.02 11.5

08/07/07 F07-08-227 10 42 <6.9 <35 <6.9 8.5 <6.9 <6.9 9.6 <6.9 <6.9 18 <6.9 28 --- 8.79 10.9
Dup 08/07/07 F07-08-230 7.2 31 <7.0 <35 <7.0 <7.0 <7.0 <7.0 7.7 <7.0 <7.0 15 <7.0 23 --- 8.80 11.0
26 03/20/07 F07-03-028 93 190 25 110 <9.1 15 <9.1 <9.1 35 <9.1 10 54 <9.1 99 --- 10.4 8.00

08/07/07 F07-08-228 16 74 <7.1 <36 <7.1 <7.1 <7.1 <7.1 14 <7.1 <7.1 28 <7.1 42 --- 10.0 8.33
38 03/20/07 F07-03-030 57 110 <5.6 69 <5.6 8.7 <5.6 <5.6 12 <5.6 <5.6 25 <5.6 37 --- 9.80 1.53

08/07/07 F07-08-229 26 110 <7.1 <35 <7.1 8.6 <7.1 <7.1 16 <7.1 <7.1 32 9.2 48 --- 10.3 1.78
69 03/20/07 F07-03-031 240 400 <14 380 <14 25 <14 <14 33 <14 <14 85 <14 118 --- 1.28 20.5

04/23/07 F07-04-001 NA NA NA NA NA NA NA NA NA NA NA NA NA ND --- 1.32 20.4
08/07/07 F07-08-233 54 140 <7.0 58 <7.0 10 <7.0 <7.0 20 <7.0 <7.0 40 12 60 --- 1.52 21.2

78 03/20/07 F07-03-032 250 410 <29 380 <29 <29 <29 <29 29 <29 <29 88 <29 117 --- 0.913 20.2
04/23/07 F07-04-002 NA NA NA NA NA NA NA NA NA NA NA NA NA ND --- 1.04 20.6
08/07/07 F07-08-232 60 180 93 61 <7.1 10 <7.1 7.4 20 <7.1 <7.1 48 8.8 75 --- 1.44 21.1

DTSC CHHSLs - Shallow Soil Gas Human Health Screening Levels - Vapor Intrusion (µg/m3)

Residential Land Use (µg/m3) --- --- --- --- 36.2 --- --- --- 319,000 31.9 315,000 135,000 --- --- --- --- ---

Commercial/Industrial Land Use (µg/m3) --- --- --- --- 122 --- --- --- 887,000 106 879,000 378,000 --- --- --- --- ---

Notes:

ft bgs = Feet Below Ground Surface

VOCs = Volatile Organic Compounds

EPA = United States Environmental Protection Agency

µg/m3 = Micrograms per Cubic Meter

% = % by volume

Dup = Duplicate vapor sample

NA = Not analyzed.

< = Analyte not detected at or above laboratory reporting limit

J = Estimated value per data validation memorandum

RS = Vapor monitoring probe re-sampled using helium as a tracer gas.

The detected analytes are summarized on this table.  A complete list of analytical results is provided in the laboratory analytical reports in the appendix of the report.

DTSC - Department of Toxic Substances Control

CHHSLs - Use of California Human Health Screening Levels (CHHSLs) in Evaluation of Contaminated Properties dated January 2005.

--- indicates screening level not provided in CHHSLs

NSA-03

Northern Sampling Area (NSA)

6-2
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FIGURE 9

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-07 (March 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd1 (final - v2) Graph SSA-07
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Note:  Benzene concentrations were below the reporting limit at each sampling depth.  

The result shown for each depth is half the reporting limit. 

ND - Not Detected



FIGURE 10

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-09 (March 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd1 (final - v2) Graph SSA-09 

16.4

13.9

10

1.18

12.6

11.2

13.1

11.9

10.5

6.29

8.96

ND

15

ND

4.4

ND

ND

0

5

10

15

20

25

30

35

40

45

50

55

60

0 5 10 15 20 25

O2 and CO2 Concentrations (%)

D
e
p

th
 (

ft
 b

g
s
)

1 10 100 1000 10000

Benzene Vapor Concentration (µg/m
3
)

O2

CO2

Benzene

Soil Boring

SSA-01

Note:  Benzene concentrations were below the reporting limit at depths of 7, 21, 28, 

and 44 ft bgs.  The result shown for these depths is half the reporting limit. 

Coarse-Grained Sediments

Explanation

Depth to Groundwater

Fine-Grained Sediments

UV Photo Fluorescence - Slight

UV Photo Fluorescence - Moderate

ND - Not Detected



FIGURE 11

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-10 (March 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd1 (final - v2) Graph SSA-10
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Note:  Benzene concentrations were below the reporting limit at each sampling depth.  

The result shown for each depth is half the reporting limit. 

ND - Not Detected



FIGURE 12

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-11 (March 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd1 (final - v2) Graph SSA-11
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FIGURE 13

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-07 (August 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd2 (final - v2) Graph SSA-07
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FIGURE 14

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-09 (August 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd2 (final - v2) Graph SSA-09 
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FIGURE 15

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-10 (August 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd2 (final - v2) Graph SSA-10
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FIGURE 16

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location SSA-11 (August 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd2 (final - v2) Graph SSA-11
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FIGURE 17

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location NSA-03 (March 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd1 (final - v2) Graph NSA-03
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FIGURE 18

Depth Profile of Benzene, O2, and Co2

CMT Vapor Probe Location NSA-03 (August 2007)

Chevron PCPL - Fillmore, California

T:\2004\Chevron PCPL (Fillmore Refinery)\Deliverables (Finals in El Seg)\Reports\Vapor Report\Depth Profile - Benzene Rd2 (final - v2) Graph NSA-03
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Soil Boring Logs and Well Construction Details
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Field Data Sheets
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17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

LABORATORY REPORT

Prepared For: URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention: Brian Partington Sampled: 

    Received: 

Issued: 

10/24/06

10/25/06

11/03/06 15:49

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain of Custody, 1 page, is included and 

is an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 29869533.80000

29869533.80000

NELAP #01108CA  California ELAP#1197  CSDLAC #10256

SAMPLE CROSS REFERENCE

MATRIXCLIENT IDLABORATORY ID

IPJ2647-01 SSA-01-06 Soil

IPJ2647-02 SSA-01-11 Soil

IPJ2647-03 SSA-01-21 Soil

IPJ2647-04 SSA-01-28 Soil

IPJ2647-05 SSA-01-35.5 Soil

IPJ2647-06 SSA-01-43 Soil

IPJ2647-07 SSA-01-61 Soil

IPJ2647-08 SSA-01-61D Soil

Reviewed By:

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2647 <Page 1 of 5>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/24/06

10/25/06Report Number:

Project ID:

IPJ2647

29869533.80000

29869533.80000

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: IPJ2647-01 (SSA-01-06 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-02 (SSA-01-11 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-03 (SSA-01-21 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-04 (SSA-01-28 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-05 (SSA-01-35.5 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-06 (SSA-01-43 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-07 (SSA-01-61 - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sample ID: IPJ2647-08 (SSA-01-61D - Soil)

Reporting Units:  g/l

11/1/200611/1/2006EPA 120.1Salinity 1.06K01107 1ND

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2647
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 2 of 5>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/24/06

10/25/06Report Number:

Project ID:

IPJ2647

29869533.80000

29869533.80000

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 6K01107  Extracted: 11/01/06 

Duplicate Analyzed: 11/01/2006 (6K01107-DUP1) Source: IPJ2647-01

Salinity 20g/l1.00.292 0.29 1

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2647
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 3 of 5>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/24/06

10/25/06Report Number:

Project ID:

IPJ2647

29869533.80000

29869533.80000

DATA QUALIFIERS AND DEFINITIONS

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2647
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 4 of 5>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/24/06

10/25/06Report Number:

Project ID:

IPJ2647

29869533.80000

29869533.80000

Certification Summary

Method Matrix

TestAmerica - Irvine, CA

Nelac California

N/ASoil N/AEPA 120.1

Nevada and NELAP provide analyte specific accreditations.  Analyte specific information for TestAmerica may be obtained by contacting 

the laboratory or visiting our website at www.testamericainc.com

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2647
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 5 of 5>





17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

LABORATORY REPORT

Prepared For: URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention: Brian Partington Sampled: 

    Received: 

Issued: 

10/26/06

10/26/06

11/06/06 16:03

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 
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Project: 29869533.80000

CVX PCPL

NELAP #01108CA  California ELAP#1197  CSDLAC #10256

SAMPLE CROSS REFERENCE

MATRIXCLIENT IDLABORATORY ID

IPJ2735-01 SSA-02-09 Soil

IPJ2735-02 SSA-02-14 Soil

IPJ2735-03 SSA-02-21 Soil

IPJ2735-04 SSA-02-28 Soil

IPJ2735-05 SSA-02-35.5 Soil

IPJ2735-06 SSA-02-43 Soil

IPJ2735-07 SSA-02-56 Soil

IPJ2735-08 SSA-02-56D Soil

Reviewed By:

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA
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17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/26/06

10/26/06Report Number:

Project ID:

IPJ2735

29869533.80000

CVX PCPL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: IPJ2735-01 (SSA-02-09 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.51

Sample ID: IPJ2735-02 (SSA-02-14 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.19

Sample ID: IPJ2735-03 (SSA-02-21 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.14

Sample ID: IPJ2735-04 (SSA-02-28 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.25

Sample ID: IPJ2735-05 (SSA-02-35.5 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.21

Sample ID: IPJ2735-06 (SSA-02-43 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.24

Sample ID: IPJ2735-07 (SSA-02-56 - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.13

Sample ID: IPJ2735-08 (SSA-02-56D - Soil)

Reporting Units:  g/l

Salinity 11/2/200611/2/20066K02067 0.10 1EPA 120.1 0.14

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2735
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URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/26/06

10/26/06Report Number:

Project ID:

IPJ2735

29869533.80000

CVX PCPL

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 6K02067  Extracted: 11/02/06 

Duplicate Analyzed: 11/02/2006 (6K02067-DUP1) Source: IPJ2735-01

Salinity 20g/l0.100.507 0.51 1

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2735
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Attention:  Brian Partington

Sampled:
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10/26/06Report Number:

Project ID:

IPJ2735

29869533.80000

CVX PCPL

DATA QUALIFIERS AND DEFINITIONS

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA
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Method Matrix
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LABORATORY REPORT

Prepared For: URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention: Brian Partington Sampled: 

    Received: 

Issued: 

10/27/06

10/27/06

11/07/06 16:39

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain of Custody, 1 page, is included and 

is an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 29869533.80000

29869533.80000

NELAP #01108CA  California ELAP#1197  CSDLAC #10256

SAMPLE CROSS REFERENCE

MATRIXCLIENT IDLABORATORY ID

IPJ2926-01 NSA-01-13 Soil

IPJ2926-02 NSA-01-25 Soil

IPJ2926-03 NSA-01-35 Soil

IPJ2926-04 NSA-01-51.5 Soil

IPJ2926-05 NSA-01-65 Soil

IPJ2926-06 NSA-01-78 Soil

IPJ2926-07 NSA-01-90.5 Soil

Reviewed By:

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA
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URS Santa Ana
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Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/27/06

10/27/06Report Number:

Project ID:

IPJ2926

29869533.80000

29869533.80000

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: IPJ2926-01 (NSA-01-13 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-02 (NSA-01-25 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-03 (NSA-01-35 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-04 (NSA-01-51.5 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-05 (NSA-01-65 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-06 (NSA-01-78 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sample ID: IPJ2926-07 (NSA-01-90.5 - Soil)

Reporting Units:  g/l

11/3/200611/3/2006EPA 120.1Salinity 1.06K03073 1ND

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2926
The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 2 of 5>
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URS Santa Ana

2020 East First Street  Suite 400

Santa Ana, CA 92705

Attention:  Brian Partington

Sampled:

Received:

10/27/06

10/27/06Report Number:

Project ID:

IPJ2926

29869533.80000

29869533.80000

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 6K03073  Extracted: 11/03/06 

Duplicate Analyzed: 11/03/2006 (6K03073-DUP1) Source: IPJ2926-01

Salinity 20g/l1.00.278 0.30 8

Sushmitha Reddy
Project Manager

TestAmerica - Irvine, CA

IPJ2926
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DATA QUALIFIERS AND DEFINITIONS

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND
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TO:  David Brod      FILE: 29869787.80000 

FROM:  Lily bayati, Rancho Cucamonga QA/QC Group  SITE: Chevron- PCPL Fillmore 

 Vapor Study 

DATE:  October 1, 2007 

SUBJECT:  Summary of Limited Data Validation for Columbia Reports: P2700754 and P2700778  

 

Introduction 
This report summarizes the findings of the limited data validation of thirty-two vapor samples (including 

two field duplicates). These samples were collected on March 19 and 20, 2007 as part of the Pacific Coast 

Pipeline (PCPL) Fillmore 2007 Vapor Monitoring Events. Columbia Analytical Services (Columbia) in 

Simi Valley, California analyzed all the samples. The samples are listed in Table 1 included at the end of 

this document. The data were reviewed in accordance with URS Standard Operating Procedures and the 

principles presented of USEPA National Functional Guidelines for Laboratory Data Review, Organics 

(EPA, 1999). 
 

Executive Summary 
All samples were analyzed as requested and all holding times were met. The results for one field duplicate 

pair for 2-propanol, 2-hexanone and naphthalene were qualified as estimated (J/UJ) due to duplicate 

imprecision. In addition the results for 2-hexanone for three samples were qualified as estimated (UJ) due 

to low LCS recovery. Due to calibration issues the results for naphthalene for three samples were 

qualified as estimated (UJ). No other data were qualified. Overall, based on this data validation covering 

the QC parameters listed below, the data as qualified are useable for their intended purpose. 
 

1.0 Data Validation Methodology 
The analytical data were reviewed in order to evaluate the usability of the data for meeting project 

objectives.  The data review process performed involved evaluating the following parameters: holding 

times, laboratory blank results, laboratory control sample results, surrogate recoveries, matrix 

spike/matrix spike duplicate results.  In addition, the results obtained for the following field quality 

control samples were evaluated: field duplicate samples, trip blanks, and equipment blanks.  After 

evaluating each data package for all of these parameters, an overall assessment with respect to the 

quantitative and qualitative data quality assurance parameters of accuracy, precision, completeness, 

comparability, and representativeness was formulated.   

 
The data review narrative for each data package provides a discussion of any quality assurance/quality 

control (QA/QC) results outside of acceptance limits, an explanation of all data qualification assigned and 

any professional judgment used by the reviewer, and an overall assessment of the data.   

 

The subsections below describe how each QA/QC parameter was evaluated and what data qualification 

was assigned for the various conditions in which results did not meet acceptance criteria. 

 

1.1 Holding Times and Sample Receipt 

Holding times were calculated by computing the difference between the sample collection date found on 

the COC form and the sample analysis date found in the laboratory report.  The holding times were 

Data Validation Memorandum 
 10723 Bell Court 
 Rancho Cucamonga, CA 91730 
 Telephone – (909) 980-4000 
 Fax – (909) 980-1399 
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compared to the acceptance limits specified in the analytical methods.  Results for analyses not performed 

within holding times limits were qualified as estimated (“J/UJ”). 

 

The COC and sample receipt documentation was reviewed to evaluate whether the samples were received 

intact, under acceptable custody procedures, and at the proper temperature.  Additionally, the paperwork 

was reviewed to evaluate whether any transcription errors were made during sample login procedures.  

Any problems found are noted in the data validation result section (Section 2). 

 

1.2 Blanks 

The results for preparation blanks and field QC blanks were reviewed.  Field QC blanks include trip 

blanks and equipment blanks.  Sample results for analytes detected in an associated blank at 

concentrations less than five times the blank concentration (less than ten times for the common laboratory 

contaminants of acetone, methylene chloride, and 2-butanone) were qualified as non-detect (“U”).  For 

results qualified as non-detect when the reported value was less than the reporting limit, the standard 

reporting limit for that analyte becomes the effective reporting limit.  For results qualified as non-detect at 

a value above the reporting limit, the reported value becomes the effective reporting limit. It is important 

to note that field equipment blank results are applied to two consecutive days of sampling. 

 

1.3 Laboratory Control Sample Results 

Laboratory control samples (LCSs) are “clean,” well-characterized samples used to monitor the 

laboratory’s day-to-day performance or routine analytical methods.  LCSs are prepared by spiking 

samples of a “clean” matrix with known amounts of target analytes and then processing the sample in the 

same fashion as all other samples.  The percent recoveries obtained for the spike analytes are used to 

assess the accuracy of the analyses on clean sample matrices.  When a LCS is prepared in duplicate, the 

relative percent difference (RPD) between the results can be used to assess the precision of the analysis 

on “clean” sample matrices. 

 

The percent recoveries of the spiked analytes were compared to laboratory’s statistically determined 

acceptance ranges.  If the recovery of a spiked analyte in an LCS exceeded the upper limit of the 

acceptance range, suggesting a potential high bias in sample results, positive results for that analyte in 

associated samples were qualified as estimated (“J”); whereas, non-detect results for that analyte were 

considered to be acceptable without qualification.  If the recovery of a spike analyte in an LCS was below 

the lower limit of the acceptance range, suggesting a potential low bias in results, both positive and non-

detect results for that analyte in all associated samples were qualified as estimated (“J” or “UJ”).  In 

addition results associated with unacceptably low LCS results (<30% for inorganics and <10% for 

organics) may have been qualified as unusable (R). 

 

If the RPD between duplicate LCS results was greater than the laboratory’s statistically determined limit, 

results for that analyte in all associated samples were qualified as estimated (“J” or “UJ”). 

 

1.4 Surrogate Spike Compound Recovery 

With regard to organic analyses, laboratory performance on individual samples is established by means of 

spiking activities.  All samples are spiked with surrogate compounds just prior to purging.  Although the 

evaluation of the results of these surrogate compounds is not necessarily straightforward, the surrogate 

spike recoveries can be used to infer the accuracy of the analysis on the individual sample matrices. 

 

The percent recoveries of the surrogate compounds were compared to the laboratory’s statistically 

determined acceptance ranges.  If the recovery of a surrogate compound exceeded the upper limit of the 

acceptance range, suggesting a potential high bias in sample results, positive results for that analyte in that 

sample were qualified as estimated (“J”); whereas, non-detect results for that analyte were considered to 

be acceptable without qualification.  If the recovery of a surrogate compound was below the lower limit 

of the acceptance range, suggesting a potential low bias in results, positive or non-detect results for that 



David Brod 

October 1, 2007  Page 3  

P:\00 - CHEVRON FILLMORE\29869787 PCPL Superfund Site 2007\FINAL (Read only)\Nat Attenuation & Soil Vapor 
Report\Appendices\Appendix K\Chevron  PCPL fillmore Vapor (March 07) DVM including level IV.doc 

analyte the sample were qualified as estimated (“J” or “UJ”).   It is important to note that professional 

judgment may have been used in assigning data qualification especially for methods in which more than 

one surrogate compound is used or in which there may have been multiple reasons for qualification.   

 

1.5 Matrix Spike/Matrix Spike Duplicate Sample Analysis 

In order to provide measures of accuracy and precision of the analysis on the environmental sample 

matrices, the laboratory prepared a matrix spike (MS) sample and a matrix spike duplicate (MSD) sample 

per each batch of samples of a similar matrix.  The analyte recoveries obtained for MS and MSD analyses 

were compared to the laboratory’s statistically determined acceptance ranges.  It is important to note that 

this evaluation criterion is only considered valid for cases in which the native sample concentration is less 

than four times the spike concentration (as specified in the Functional Guidelines), and the native sample 

is a project sample.  Thus, when a sample concentration of an analyte is greater than four times the 

spiking concentration, the results are considered to be inappropriate for assessing accuracy.  Additionally, 

the RPD between the MS and MSD results were compared to the laboratory’s statistically determined 

acceptance limit. 

 

In general, data associated with matrix spike and/or matrix spike recoveries outside the acceptance range 

were qualified as follows in accordance with Functional Guidelines. 

 

• If the matrix spike recovery for an analyte was greater than the upper limit of the acceptance range, 

suggesting a potential high bias in reported results, all positive results for that analyte in the data 

package were qualified as estimated (“J”); whereas, non-detect results were considered to be 

acceptable for use without qualification. 

 

• If the matrix spike recovery for an analyte was below the lower limit of the acceptance range but 

>30%, suggesting a potential low bias in reported results, positive and non-detect results for that 

analyte in all samples were qualified as estimated (“J” or “UJ”). 

 

• If the matrix spike recovery for an analyte was <30%, positive sample results were qualified as 

estimated (“J”) where as non-detect results were qualified as unusable (“R”). 

 

• If the RPD between the MS and the MSD results was greater than the laboratory’s statistically 

determined acceptance limit, suggesting imprecision in the results, results for that analyte in all 

associated samples were qualified as estimated (“J/UJ”). 

 

The data reviewer may have exercised professional judgment in assigning data qualifier depending on the 

number of spike recoveries out (1 or 2) and the magnitude of the spike recovery (ies) out.  For instance, if 

a MS recovery was slightly out but the corresponding MSD recovery was within limits, no qualification 

may have been assigned if the average recovery is within the acceptance range and the RPD between the 

MS and the MSD results satisfied the precision evaluation criterion.  

 

1.6 Field Duplicate Results 

Results for field duplicate samples analyses were compared to the following concentration-dependent 

evaluation criteria.  For analytes in which both the sample and the field duplicate results are greater than 

the reporting limit (RL), the RPD between the results was compared to a criterion of <50% for water 

samples, and <100% for soil and vapor samples.  For analytes in which either the sample or field 

duplicate concentration is <RL, the RL is used for calculation purposes.  Results associated with a field 

duplicate pair exhibiting poor agreement may have been qualified as estimated (“J” or “UJ”).   
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1.7 Laboratory Sample Duplicate Results 

Results for sample duplicate analyses were compared to the following concentration-dependent 

evaluation criteria.  For analytes in which both the sample and the laboratory duplicate results are greater 

than the reporting limit (RL), the RPD between the results was compared to a criterion of <30% for all  

 

matrices.  For analytes in which either the sample or field duplicate concentration is <RL, the RL is used 

for calculation purposes.  Results associated with a laboratory duplicate pair exhibiting poor agreement 

may have been qualified as estimated (“J” or “UJ”). 

 

1.8 Calibration Summary for Organic Analyses 

10% of the laboratory data were reviewed with respect to initial calibration (IC) and continuing 

calibration (CC) criteria. Typically for initial calibration the percent relative standard deviation (%RSD) 

and relative response factors (RRFs) are evaluated for each analyte. It is important to note that some 

methods allow the use of either linear or non-linear models for calibration. For continuing calibration 

criteria, typically the RRFs and the percent difference (%D) between the response factors for the CC and 

the RRF for the IC are evaluated. In addition method criteria were evaluated for instrument performance 

check samples, internal standards, and column agreement. Data qualification was issued using guidance 

from the U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program (CLP) National 

Functional Guidelines for Organic Data Review (1999). 
 

1.9 Compound Identification 
This data review process included result recalculation and transcription error checking for 10% of the raw 

data. 

 

2.0 Data Review Narratives 
Thirty-two vapor samples were analyzed for volatile organic compounds; VOCs (EPA method TO-15 

modified) and fixed gases; oxygen/argon and carbon dioxide (EPA method 3C modified). The laboratory 

data were reviewed to evaluate compliance with these methods and the quality of the data reported.  Full 

validation including recalculation was performed on more than 10% of the laboratory data (samples F07-

03-10, F07-03-018, F07-03-020 and F07-03-032). The following summarizes the results of this review. 

 

The areas of review are listed below. A leading check mark (�) indicates an area of review in which all 

data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were raised during the 

course of the validation review and should be considered to determine any impact on data quality and 

usability. 

 

� Overall Assessment 

� Data Completeness 

� Holding Times and Preservation 

⊗ Calibrations (Full Validation) 

� Internal Standards (Full Validation)  

� Performance Check Samples (Full Validation) 

� Method Blanks 

� System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples (LCS) 

⊗ Field Duplicates 

� Laboratory Duplicates 

�  Compound Identification 

 

2.1 Overall Assessment  

The data reported in this package, as qualified, are considered to be usable for meeting 

project objectives. All results are considered to be valid; the analytical completeness defined 
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as the ratio of the number of valid analytical results (valid analytical results include values 

qualified as estimated) to the total number of analytical results requested on samples 

submitted for analysis, for the project is 100%.  Additionally, because all samples in this data 

set were collected and analyzed under similar prescribed conditions, the data within this set 

are considered to be comparable. 

 

 

2.2 Data Completeness 

All analyses were performed as requested on the chain-of-custody records (COCs).  

 

2.3 Holding Times and Preservation 

All analyses were performed within the method-specified holding times. In addition, all 

samples were collected and preserved appropriately. 

 

2.4 Calibration (Full Validation) 

 

2.4.1 Initial Calibration (IC) 

Appropriate initial calibrations were performed for each analyte for each method.  

Compliance requirements for each method were met with the following exception. 

 

Date  Analyte %RSD Qualified Sample(s) Qualifier 

3/19/07 

GC/MS 08 

Naphthalene 31.96 None NA 

 

2.4.2 Initial Calibration Verification, Continuing Calibration Verification (ICV, CCV)  

For all target analytes the evaluation criteria were satisfied for the ICVs and CCVs with 

the following exception.  

Date  Analyte %Difference  Qualified Sample(s) Qualifier 

CCV 3/22/07 

GC/MS 08 

Naphthalene 26.4 F07-03-10, F07-03-018 

 F07-03-020 

UJ  

 

2.5 Internal Standards (Full Validation) 

All internal standard retention times and area counts were within the acceptance criteria for 

the EPA TO-15 analysis.  

 

2.6 Performance Check Samples (Full Validation) 

An instrument performance check sample was analyzed at the beginning of each 12-hour 

period during sample analysis for the TO-15 analyses.  All samples were analyzed within the 

12-hour period.  All ion abundance criteria were met.   

 

2.7 Method Blanks 

Method blanks were analyzed at the proper frequency for the number and types of samples 

analyzed. Target analytes were not detected in the associated method blanks.  

 
2.8 System Monitoring Compounds (Surrogates) 

Appropriate numbers of surrogate compounds were spiked into each sample for the EPA TO-

15 analysis. All surrogate compound recoveries were within the laboratory’s statistically 

determined acceptance ranges. 

 

2.9 Laboratory Control Samples (LCS) 

LCS’s were prepared and analyzed for EPA TO-15 analysis at the proper frequency.  The 

recoveries of all spiked analytes were within the laboratory’s statistically determined 
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acceptance ranges with the following exception. The majority of the LCS results indicate that 

the level of accuracy demonstrated by the analytical method with respect to a clean sample 

matrix is acceptable. 

 

 

 

 

LCS Batch # Analysis Analyte LCS Recovery Qualified Samples Qualifier 

P070321-LCS TO-15 2-Hexanone 74% F07-03-011, F07-03-012 

F07-03-013  

UJ 

 

2.10 Field Duplicates 

Samples F07-03-010 / F07-03-011, F07-03-022 / F07-03-024 and F07-03-027/F07-03-029 

were submitted to the laboratory as blind field duplicate pairs. Acceptable field and analytical 

precision was demonstrated for all analytes for the field duplicate pairs with the following 

exceptions. 

 

Duplicate Pair Analyte RPD Qualifier 

2-Propanol 168 F07-03-010/ F07-03-011 

2-Hexanone 180 

F07-03-027/F07-03-029 Naphthalene 104 

J/UJ 

Note: The results for the field duplicate pair were qualified as estimated if the RPD between the results was 

greater than 100%. 

 

2.11 Laboratory Duplicates 

Laboratory duplicates were analyzed for both TO-15 and EPA 3C analyses. Acceptable 

analytical precision was demonstrated for all analytes for the laboratory duplicates. 

 

2.12 Compound Identification 

All detection limits comply with project specifications. All dilutions were appropriate. In 

addition the 10% full validation review process included result recalculation and transcription 

error checking from the raw data. All results reported by the laboratory were confirmed.  
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Table I 

Columbia 

Sample Control Number SDG Sample Number Date Sampled Analyses Performed 

F07-03-001 P2700754 P2700754-001 3/19/07 EPA TO-15, 3C 

F07-03-002 P2700754 P2700754-002 3/19/07 EPA TO-15, 3C 

F07-03-003 P2700754 P2700754-003 3/19/07 EPA TO-15, 3C 

F07-03-004 P2700754 P2700754-004 3/19/07 EPA TO-15, 3C 

F07-03-005 P2700754 P2700754-005 3/19/07 EPA TO-15, 3C 

F07-03-006 P2700754 P2700754-006 3/19/07 EPA TO-15, 3C 

F07-03-007 P2700754 P2700754-007 3/19/07 EPA TO-15, 3C 

F07-03-008 P2700754 P2700754-008 3/19/07 EPA TO-15, 3C 

F07-03-009 P2700754 P2700754-009 3/19/07 EPA TO-15, 3C 

F07-03-010 P2700754 P2700754-010 3/19/07 EPA TO-15, 3C 

F07-03-012 P2700754 P2700754-011 3/19/07 EPA TO-15, 3C 

F07-03-011 
(Field duplicate of F07-03-010) 

P2700754 P2700754-012 3/19/07 EPA TO-15, 3C 

F07-03-013 P2700754 P2700754-013 3/19/07 EPA TO-15, 3C 

F07-03-014 P2700754 P2700754-014 3/19/07 EPA TO-15, 3C 

F07-03-015 P2700754 P2700754-015 3/19/07 EPA TO-15, 3C 

F07-03-016 P2700754 P2700754-016 3/19/07 EPA TO-15, 3C 

F07-03-017 P2700778 P2700778-001 3/20/07 EPA TO-15, 3C 

F07-03-018 P2700778 P2700778-002 3/20/07 EPA TO-15, 3C 

F07-03-019 P2700778 P2700778-003 3/20/07 EPA TO-15, 3C 

F07-03-020 P2700778 P2700778-004 3/20/07 EPA TO-15, 3C 

F07-03-021 P2700778 P2700778-005 3/20/07 EPA TO-15, 3C 

F07-03-022 P2700778 P2700778-006 3/20/07 EPA TO-15, 3C 

F07-03-024 
(Field duplicate of F07-03-022) 

P2700778 P2700778-007 3/20/07 EPA TO-15, 3C 

F07-03-023 P2700778 P2700778-008 3/20/07 EPA TO-15, 3C 

F07-03-025 P2700778 P2700778-009 3/20/07 EPA TO-15, 3C 

F07-03-026 P2700778 P2700778-010 3/20/07 EPA TO-15, 3C 

F07-03-027 P2700778 P2700778-011 3/20/07 EPA TO-15, 3C 

F07-03-028 P2700778 P2700778-012 3/20/07 EPA TO-15, 3C 

F07-03-029 
(Field duplicate of F07-03-027) 

P2700778 P2700778-013 3/20/07 EPA TO-15, 3C 

F07-03-030 P2700778 P2700778-014 3/20/07 EPA TO-15, 3C 

F07-03-031 P2700778 P2700778-015 3/20/07 EPA TO-15, 3C 

F07-03-032 P2700778 P2700778-016 3/20/07 EPA TO-15, 3C 

Notes;  

SDG:      Sample Delivery Group    

EPA TO-15:  Volatile Organic Compounds  

EPA 3C:  Fixed Gases (Oxygen/Argon and Carbon Dioxide) 
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ATTACHMENT A 

DATA VALIDATION QUALIFIER DEFINITIONS AND INTERPRETATION KEY 

Assigned by URS’s Data Review Team 
 

DATA QUALIFIER DEFINITIONS FOR ORGANIC ANALYES 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

J The analyte was positively identified; the associated numerical value is the approximate concentration of the 

analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to make a “tentative 

identification.” 

NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation 

limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 

control criteria.  The presence or absence of the analyte cannot be verified. 

 

DATA QUALIFIER DEFINITIONS FOR INORGANIC ANALYSES 
U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the approximate concentration of the 

analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

UJ The analyte was analyzed for, but was not detected. The reported sample quantitation limit is approximate and 

may be inaccurate or imprecise. 

R The data are unusable. The sample results are rejected due to serious deficiencies in meeting quality control 

(QC) criteria.  The analyte may or may not be present in the sample. 

 

 URS DATA QUALIFIER DEFINITIONS — REASON CODE DEFINITIONS 
a Analytical sequence deficiency or omission. 

b Gross compound breakdown (4,4'-DDT/Endrin). 

c Calibration failure; poor or unstable response. 

d Laboratory duplicate imprecision. 

e Laboratory duplicate control sample imprecision. 

f Field duplicate imprecision. 

g Poor chromatography. 

h Holding time violation. 

i Internal standard failure. 

j Poor mass spectrographic performance. 

k Serial dilution imprecision. 

l Laboratory control sample recovery failure. 

m Matrix spike/matrix spike duplicate recovery failure. 

n Interference check sample recovery failure. 

o Calibration blank contamination (metals/inorganics only). 

p Preparation blank contamination (metals/inorganics only). 

q Quantitation outside linear range.      

r Linearity failure in initial calibration. 

s Surrogate spike recovery failure  

 (GC organics and GC/MS organics only). 

t Instrument tuning failure. 

u No valid confirmation column (GC Organics only). 

v Value is estimated below the MDA (Rads only). 

w Retention time (RT) outside of RT window. 

x Field blank contamination. 

y Trip blank contamination. 

z Method blank contamination. 

a1 Poor agreement between columns (GC Organics only). 

INTERPRETATION KEY 
The following example shows how an 
analytical result which includes qualifiers 
assigned by both the URS data review team 
and the analytical laboratory could be 
displayed in the data tables: 
 

<5.20 Uz | JB 
 

The qualifier assigned by the URS data review 
team precedes the “|”; the qualifier assigned 
by the laboratory follows it.  In this example, 
the result is qualified as a non-detection data 
to the bias introduced by contamination of the 
associated method blank.  Presence of the 
analyte in the method blank is indicated by 
the laboratory qualifier (B).  The qualifier 
assigned by the URS data review team (Uz) 
indicates that the analyte concentration is 
considered to be below the adjusted detection 
limit (quantitation limit) based on the level of 
contamination in the method blank. 
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TO:  David Brod      FILE: 29869787.80000 

FROM:  Lily bayati, Rancho Cucamonga QA/QC Group  SITE: Chevron- PCPL Fillmore 

 Vapor Study 

DATE:  October 11, 2007 

SUBJECT:  Summary of Data Validation for Columbia Reports: P2702399, P2702402 and P2702824  

 

Introduction 
This report summarizes the findings of the limited data validation of thirty-six vapor samples (including 

three field duplicates). These samples were collected on August 6, and 7 and September 13, 2007 as part 

of the Pacific Coast Pipeline (PCPL) Fillmore 2007 Vapor Monitoring Events. Columbia Analytical 

Services (Columbia) in Simi Valley, California analyzed all the samples. The samples are listed in Table 

1 included at the end of this document. The data were reviewed in accordance with URS Standard 

Operating Procedures and the principles presented in USEPA National Functional Guidelines for 

Laboratory Data Review, Organics (EPA, 1999). 
 

Executive Summary 
All samples were analyzed as requested and all holding times were met. The results for vinyl acetate for 

eight samples were qualified as estimated (UJ) due to calibration issues. No other data were qualified. 

Overall, based on this data validation covering the QC parameters listed below, the data as qualified are 

useable for their intended purpose. 
 

1.0 Data Validation Methodology 
The analytical data were reviewed in order to evaluate the usability of the data for meeting project 

objectives.  The data review process performed involved evaluating the following parameters: holding 

times, laboratory blank results, laboratory control sample results, surrogate recoveries, matrix 

spike/matrix spike duplicate results.  In addition, the results obtained for the following field quality 

control samples were evaluated: field duplicate samples, trip blanks, and equipment blanks.  After 

evaluating each data package for all of these parameters, an overall assessment with respect to the 

quantitative and qualitative data quality assurance parameters of accuracy, precision, completeness, 

comparability, and representativeness was formulated.   

 
The data review narrative for each data package provides a discussion of any quality assurance/quality 

control (QA/QC) results outside of acceptance limits, an explanation of all data qualification assigned and 

any professional judgment used by the reviewer, and an overall assessment of the data.   

 

The subsections below describe how each QA/QC parameter was evaluated and what data qualification 

was assigned for the various conditions in which results did not meet acceptance criteria. 

 

1.1 Holding Times and Sample Receipt 

Holding times were calculated by computing the difference between the sample collection date found on 

the COC form and the sample analysis date found in the laboratory report.  The holding times were 

compared to the acceptance limits specified in the analytical methods.  Results for analyses not performed 

within holding times limits were qualified as estimated (“J/UJ”). 

Data Validation Memorandum 
 10723 Bell Court 
 Rancho Cucamonga, CA 91730 
 Telephone – (909) 980-4000 
 Fax – (909) 980-1399 
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The COC and sample receipt documentation was reviewed to evaluate whether the samples were received 

intact, under acceptable custody procedures, and at the proper temperature.  Additionally, the paperwork 

was reviewed to evaluate whether any transcription errors were made during sample login procedures.  

Any problems found are noted in the data validation result section (Section 2). 

 

1.2 Blanks 

The results for preparation blanks and field QC blanks were reviewed.  Field QC blanks include trip 

blanks and equipment blanks.  Sample results for analytes detected in an associated blank at 

concentrations less than five times the blank concentration (less than ten times for the common laboratory 

contaminants of acetone, methylene chloride, and 2-butanone) were qualified as non-detect (“U”).  For 

results qualified as non-detect when the reported value was less than the reporting limit, the standard 

reporting limit for that analyte becomes the effective reporting limit.  For results qualified as non-detect at 

a value above the reporting limit, the reported value becomes the effective reporting limit. It is important 

to note that field equipment blank results are applied to two consecutive days of sampling. 

 

1.3 Laboratory Control Sample Results 

Laboratory control samples (LCSs) are “clean,” well-characterized samples used to monitor the 

laboratory’s day-to-day performance or routine analytical methods.  LCSs are prepared by spiking 

samples of a “clean” matrix with known amounts of target analytes and then processing the sample in the 

same fashion as all other samples.  The percent recoveries obtained for the spike analytes are used to 

assess the accuracy of the analyses on clean sample matrices.  When a LCS is prepared in duplicate, the 

relative percent difference (RPD) between the results can be used to assess the precision of the analysis 

on “clean” sample matrices. 

 

The percent recoveries of the spiked analytes were compared to laboratory’s statistically determined 

acceptance ranges.  If the recovery of a spiked analyte in an LCS exceeded the upper limit of the 

acceptance range, suggesting a potential high bias in sample results, positive results for that analyte in 

associated samples were qualified as estimated (“J”); whereas, non-detect results for that analyte were 

considered to be acceptable without qualification.  If the recovery of a spike analyte in an LCS was below 

the lower limit of the acceptance range, suggesting a potential low bias in results, both positive and non-

detect results for that analyte in all associated samples were qualified as estimated (“J” or “UJ”).  In 

addition results associated with unacceptably low LCS results (<30% for inorganics and <10% for 

organics) may have been qualified as unusable (R). 

 

If the RPD between duplicate LCS results was greater than the laboratory’s statistically determined limit, 

results for that analyte in all associated samples were qualified as estimated (“J” or “UJ”). 

 

1.4 Surrogate Spike Compound Recovery 

With regard to organic analyses, laboratory performance on individual samples is established by means of 

spiking activities.  All samples are spiked with surrogate compounds just prior to purging.  Although the 

evaluation of the results of these surrogate compounds is not necessarily straightforward, the surrogate 

spike recoveries can be used to infer the accuracy of the analysis on the individual sample matrices. 

 

The percent recoveries of the surrogate compounds were compared to the laboratory’s statistically 

determined acceptance ranges.  If the recovery of a surrogate compound exceeded the upper limit of the 

acceptance range, suggesting a potential high bias in sample results, positive results for that analyte in that 

sample were qualified as estimated (“J”); whereas, non-detect results for that analyte were considered to 

be acceptable without qualification.  If the recovery of a surrogate compound was below the lower limit 

of the acceptance range, suggesting a potential low bias in results, positive or non-detect results for that 

analyte the sample were qualified as estimated (“J” or “UJ”).   It is important to note that professional 
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judgment may have been used in assigning data qualification especially for methods in which more than 

one surrogate compound is used or in which there may have been multiple reasons for qualification.   

1.5 Matrix Spike/Matrix Spike Duplicate Sample Analysis 

In order to provide measures of accuracy and precision of the analysis on the environmental sample 

matrices, the laboratory prepared a matrix spike (MS) sample and a matrix spike duplicate (MSD) sample 

per each batch of samples of a similar matrix.  The analyte recoveries obtained for MS and MSD analyses 

were compared to the laboratory’s statistically determined acceptance ranges.  It is important to note that 

this evaluation criterion is only considered valid for cases in which the native sample concentration is less 

than four times the spike concentration (as specified in the Functional Guidelines), and the native sample 

is a project sample.  Thus, when a sample concentration of an analyte is greater than four times the 

spiking concentration, the results are considered to be inappropriate for assessing accuracy.  Additionally, 

the RPD between the MS and MSD results were compared to the laboratory’s statistically determined 

acceptance limit. 

 

In general, data associated with matrix spike and/or matrix spike recoveries outside the acceptance range 

were qualified as follows in accordance with Functional Guidelines. 

 

• If the matrix spike recovery for an analyte was greater than the upper limit of the acceptance range, 

suggesting a potential high bias in reported results, all positive results for that analyte in the data 

package were qualified as estimated (“J”); whereas, non-detect results were considered to be 

acceptable for use without qualification. 

 

• If the matrix spike recovery for an analyte was below the lower limit of the acceptance range but 

>30%, suggesting a potential low bias in reported results, positive and non-detect results for that 

analyte in all samples were qualified as estimated (“J” or “UJ”). 

 

• If the matrix spike recovery for an analyte was <30%, positive sample results were qualified as 

estimated (“J”) where as non-detect results were qualified as unusable (“R”). 

 

• If the RPD between the MS and the MSD results was greater than the laboratory’s statistically 

determined acceptance limit, suggesting imprecision in the results, results for that analyte in all 

associated samples were qualified as estimated (“J/UJ”). 

 

The data reviewer may have exercised professional judgment in assigning data qualifier depending on the 

number of spike recoveries out (1 or 2) and the magnitude of the spike recovery (ies) out.  For instance, if 

a MS recovery was slightly out but the corresponding MSD recovery was within limits, no qualification 

may have been assigned if the average recovery is within the acceptance range and the RPD between the 

MS and the MSD results satisfied the precision evaluation criterion.  

 

1.6 Field Duplicate Results 

Results for field duplicate samples analyses were compared to the following concentration-dependent 

evaluation criteria.  For analytes in which both the sample and the field duplicate results are greater than 

the reporting limit (RL), the RPD between the results was compared to a criterion of <50% for water 

samples, and <100% for soil and vapor samples.  For analytes in which either the sample or field 

duplicate concentration is <RL, the RL is used for calculation purposes.  Results associated with a field 

duplicate pair exhibiting poor agreement may have been qualified as estimated (“J” or “UJ”).   

 

1.7 Laboratory Sample Duplicate Results 

Results for sample duplicate analyses were compared to the following concentration-dependent 

evaluation criteria.  For analytes in which both the sample and the laboratory duplicate results are greater 

than the reporting limit (RL), the RPD between the results was compared to a criterion of <30% for all  
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matrices.  For analytes in which either the sample or field duplicate concentration is <RL, the RL is used 

for calculation purposes.  Results associated with a laboratory duplicate pair exhibiting poor agreement 

may have been qualified as estimated (“J” or “UJ”). 

1.8 Calibration Summary for Organic Analyses 

10% of the laboratory data were reviewed with respect to initial calibration (IC) and continuing 

calibration (CC) criteria. Typically, for initial calibration the percent relative standard deviation (%RSD) 

and relative response factors (RRFs) are evaluated for each analyte. It is important to note that some 

methods allow the use of either linear or non-linear models for calibration. For continuing calibration 

criteria, typically, the RRFs and the percent difference (%D) between the response factors for the CC and 

the RRF for the IC are evaluated. In addition, method criteria were evaluated for instrument performance 

check samples, internal standards, and column agreement. Data qualification was issued using guidance 

from the U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program (CLP) National 

Functional Guidelines for Organic Data Review (1999). 
 

1.9 Compound Identification 
This data review process included result recalculation and transcription error checking for 10% of the raw 

data. 

 

2.0 Data Review Narratives 
Thirty-six vapor samples were analyzed for volatile organic compounds; VOCs (EPA method TO-15 

modified) and fixed gases; oxygen/argon and carbon dioxide (EPA method 3C modified).  In addition 

four samples were analyzed for helium (EPA method 3C modified). The laboratory data were reviewed to 

evaluate compliance with these methods and the quality of the data reported.  Full validation including 

recalculation was performed on more than 10% of the laboratory data (samples F07-08-204, F07-08-215, 

F07-08-218 and F07-08-222). The following summarizes the results of this review. 

 

The areas of review are listed below. A check mark (�) indicates an area of review in which all data were 

acceptable.  A crossed circle (⊗) signifies areas where issues were raised during the course of the 

validation review and should be considered to determine any impact on data quality and usability. 

 

� Overall Assessment 

� Data Completeness 

� Holding Times and Preservation 

⊗ Calibrations (Full Validation) 

� Internal Standards (Full Validation)  

� Performance Check Samples (Full Validation) 

� Method Blanks 

� System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples (LCS) 

� Field Duplicates 

� Laboratory Duplicates 

�  Compound Identification 

 

2.1 Overall Assessment  

The data reported in this package, as qualified, are considered to be usable for meeting 

project objectives. All results are considered to be valid; the analytical completeness defined 

as the ratio of the number of valid analytical results (valid analytical results include values 

qualified as estimated) to the total number of analytical results requested on samples 

submitted for analysis, for the project is 100%.  Additionally, because all samples in this data 

set were collected and analyzed under similar prescribed conditions, the data within this set 

are considered to be comparable. 

 



David Brod 

October 11, 2007  Page 5  

P:\00 - CHEVRON FILLMORE\29869787 PCPL Superfund Site 2007\FINAL (Read only)\Nat Attenuation & Soil Vapor 
Report\Appendices\Appendix K\Chevron PCLP Fillmore Vapor (Aug_Sept 07) level IV DVM.doc 

2.2 Data Completeness 

All analyses were performed as requested on the chain-of-custody records (COCs).  

 

2.3 Holding Times and Preservation 

All analyses were performed within the method-specified holding times. In addition, all 

samples were collected and preserved appropriately. 

 

2.4 Calibration (Full Validation) 

 

2.4.1 Initial Calibration (IC) 

Appropriate initial calibrations were performed for each analyte for each method.  

Compliance requirements for each method were met. 

 

2.4.2 Initial Calibration Verification, Continuing Calibration Verification (ICV, CCV)  

For all target analytes, the evaluation criteria were satisfied for the ICVs and CCVs 

with the following exceptions.  

Date  Analyte %Difference  Qualified Sample(s) Qualifier 

Vinyl Acetate 44.3%1 F07-08-204, F07-08-205, F07-08-209, F07-08-210 

F07-08-211, F07-08-212, F07-08-213, F07-08-214  

UJ  CCV 

8/07/07 

GC/MS 09 Naphthalene 42.5%2 None NA 

Notes:        1 – Biased low                     2 – Biased high 

 

2.5 Internal Standards (Full Validation) 

All internal standard retention times and area counts were within the acceptance criteria for 

the EPA TO-15 analysis.  

 

2.6 Performance Check Samples (Full Validation) 

An instrument performance check sample was analyzed at the beginning of each 12-hour 

period during sample analysis for EPA TO-15 analyses.  All samples were analyzed within 

the 12-hour period.  All ion abundance criteria were met.   

 

2.7 Method Blanks 

Method blanks were analyzed at the proper frequency for the number and types of samples 

analyzed. Target analytes were not detected in the associated method blanks.  

 
2.8 System Monitoring Compounds (Surrogates) 

Appropriate numbers of surrogate compounds were spiked into each sample for EPA TO-15 

analysis. All surrogate compound recoveries were within the laboratory’s statistically 

determined acceptance ranges. 

 

2.9 Laboratory Control Samples (LCS) 

LCS’s were prepared and analyzed for EPA TO-15 analysis at the proper frequency.  The 

recoveries of all spiked analytes were within the laboratory’s statistically determined 

acceptance ranges with the following exceptions. The majority of the LCS results indicate 

that the level of accuracy demonstrated by the analytical method with respect to a clean 

sample matrix is acceptable. 

 

LCS Batch # Analysis Analyte LCS Recovery Qualified Samples Qualifier 
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LCS Batch # Analysis Analyte LCS Recovery Qualified Samples Qualifier 

P070808-LCS TO-15 Acetone 141% 

P07070807-LCS TO-15 Acetone 140% 

None NA 

Note:  

Data qualification was not considered necessary since the results for applicable project samples are non-detect 

and the potential bias is high. 

 

2.10 Field Duplicates 

Samples F07-08-210 / F07-08-212, F07-08-219 / F07-08-220 and F07-08-227/F07-08-230 

were submitted to the laboratory as blind field duplicate pairs. Acceptable field and analytical 

precision was demonstrated for all analytes for the field duplicate pairs. 

 

2.11 Laboratory Duplicates 

Laboratory duplicates were analyzed for EPA TO-15 and EPA 3C analyses. Acceptable 

analytical precision was demonstrated for all analytes for the project specific laboratory 

duplicates. 

 

2.12 Compound Identification 

All detection limits comply with project specifications. All dilutions were appropriate. In 

addition, the 10% full validation review process included result recalculation and 

transcription error checking from the raw data. All results reported by the laboratory were 

confirmed.  



David Brod 

October 11, 2007  Page 7  

P:\00 - CHEVRON FILLMORE\29869787 PCPL Superfund Site 2007\FINAL (Read only)\Nat Attenuation & Soil Vapor 
Report\Appendices\Appendix K\Chevron PCLP Fillmore Vapor (Aug_Sept 07) level IV DVM.doc 

Table I 

Columbia 

Sample Control Number SDG Sample Number Date Sampled Analyses Performed 

F07-08-200 P2702399 P2702399-001 8/06/07 EPA TO-15, 3C 

F07-08-201 P2702399 P2702399-002 8/06/07 EPA TO-15, 3C 

F07-08-202 P2702399 P2702399-003 8/06/07 EPA TO-15, 3C 

F07-08-203 P2702399 P2702399-004 8/06/07 Not Analyzed 

F07-08-204 P2702399 P2702399-005 8/06/07 EPA TO-15, 3C 

F07-08-205 P2702399 P2702399-006 8/06/07 EPA TO-15, 3C 

F07-08-206 P2702399 P2702399-007 8/06/07 EPA TO-15, 3C 

F07-08-207 P2702399 P2702399-008 8/06/07 EPA TO-15, 3C 

F07-08-208 P2702399 P2702399-009 8/06/07 EPA TO-15, 3C 

F07-08-209 P2702399 P2702399-010 8/06/07 EPA TO-15, 3C 

F07-08-210 P2702399 P2702399-011 8/06/07 EPA TO-15, 3C 

F07-08-211 P2702399 P2702399-012 8/06/07 EPA TO-15, 3C 

F07-08-212 
(Field duplicate of F07-08-210) 

P2702399 P2702399-013 8/06/07 EPA TO-15, 3C 

F07-08-213 P2702399 P2702399-014 8/06/07 EPA TO-15, 3C 

F07-08-214 P2702399 P2702399-015 8/06/07 EPA TO-15, 3C 

F07-08-215 P2702399 P2702399-016 8/06/07 EPA TO-15, 3C 

F07-08-216 P2702399 P2702399-017 8/06/07 EPA TO-15, 3C 

F07-08-217 P2702399 P2702399-018 8/06/07 EPA TO-15, 3C 

F07-08-218 P2702399 P2702399-019 8/06/07 EPA TO-15, 3C 

F07-08-219 P2702399 P2702399-020 8/06/07 EPA TO-15, 3C 

F07-08-220 
(Field duplicate of F07-08-219) 

P2702399 P2702399-021 8/06/07 EPA TO-15, 3C 

F07-08-221 P2702399 P2702399-022 8/06/07 EPA TO-15, 3C 

F07-08-222 P2702399 P2702399-023 8/06/07 EPA TO-15, 3C 

F07-08-223 P2702399 P2702399-024 8/06/07 EPA TO-15, 3C 

F07-08-224 P2702399 P2702399-025 8/06/07 EPA TO-15, 3C 

F07-08-225 P2702399 P2702399-026 8/06/07 EPA TO-15, 3C 

F07-08-226 P2702402 P2702402-001 8/07/07 EPA TO-15, 3C 

F07-08-227 P2702399 P2702399-002 8/06/07 F07-08- 

F07-08-228 P2702402 P2702402-003 8/07/07 EPA TO-15, 3C 

F07-08-229 P2702402 P2702402-004 8/07/07 EPA TO-15, 3C 

F07-08-230 
(Field duplicate of F07-08-227) 

P2702402 P2702402-005 8/07/07 EPA TO-15, 3C 

F07-08-231 P2702402 P2702402-006 8/07/07 Not Analyzed 

F07-08-232 P2702402 P2702402-007 8/07/07 EPA TO-15, 3C 

F07-08-233 P2702402 P2702402-008 8/07/07 EPA TO-15, 3C 
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Table I 

Columbia 

Sample Control Number SDG Sample Number Date Sampled Analyses Performed 

F07-09-100 P2702824 P2702824-001 9/13/07 EPA TO-15, 3C*  

F07-09-101 P2702824 P2702824-002 9/13/07 EPA TO-15, 3C* 

F07-09-102 P2702824 P2702824-003 9/13/07 EPA TO-15, 3C* 

F07-09-103 P2702824 P2702824-004 9/13/07 EPA TO-15, 3C* 

Notes;    

SDG:      Sample Delivery Group  

EPA TO-15:  Volatile Organic Compounds 

EPA 3C:  Fixed Gases (Oxygen/Argon and Carbon Dioxide) 

EPQA 3C *: Fixed Gases (Oxygen/Argon and Carbon Dioxide), Helium 
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ATTACHMENT A 

DATA VALIDATION QUALIFIER DEFINITIONS AND INTERPRETATION KEY 

Assigned by URS’s Data Review Team 

 

DATA QUALIFIER DEFINITIONS FOR ORGANIC ANALYES 
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

J The analyte was positively identified; the associated numerical value is the approximate concentration of the 

analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to make a “tentative 

identification.” 

NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated 

numerical value represents its approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation 

limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 

control criteria.  The presence or absence of the analyte cannot be verified. 

 

DATA QUALIFIER DEFINITIONS FOR INORGANIC ANALYSES 
U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the approximate concentration of the 

analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

UJ The analyte was analyzed for, but was not detected. The reported sample quantitation limit is approximate and 

may be inaccurate or imprecise. 

R The data are unusable. The sample results are rejected due to serious deficiencies in meeting quality control 

(QC) criteria.  The analyte may or may not be present in the sample. 

 

 URS DATA QUALIFIER DEFINITIONS — REASON CODE DEFINITIONS 
a Analytical sequence deficiency or omission. 

b Gross compound breakdown (4,4'-DDT/Endrin). 

c Calibration failure; poor or unstable response. 

d Laboratory duplicate imprecision. 

e Laboratory duplicate control sample imprecision. 

f Field duplicate imprecision. 

g Poor chromatography. 

h Holding time violation. 

i Internal standard failure. 

j Poor mass spectrographic performance. 

k Serial dilution imprecision. 

l Laboratory control sample recovery failure. 

m Matrix spike/matrix spike duplicate recovery failure. 

n Interference check sample recovery failure. 

o Calibration blank contamination (metals/inorganics only). 

p Preparation blank contamination (metals/inorganics only). 

q Quantitation outside linear range.      

r Linearity failure in initial calibration. 

s Surrogate spike recovery failure  

 (GC organics and GC/MS organics only). 

t Instrument tuning failure. 

u No valid confirmation column (GC Organics only). 

v Value is estimated below the MDA (Rads only). 

w Retention time (RT) outside of RT window. 

x Field blank contamination. 

y Trip blank contamination. 

z Method blank contamination. 

INTERPRETATION KEY 
The following example shows how an 
analytical result which includes qualifiers 
assigned by both the URS data review team 
and the analytical laboratory could be 
displayed in the data tables: 
 

<5.20 Uz | JB 
 

The qualifier assigned by the URS data review 
team precedes the “|”; the qualifier assigned 
by the laboratory follows it.  In this example, 
the result is qualified as a non-detection data 
to the bias introduced by contamination of the 
associated method blank.  Presence of the 
analyte in the method blank is indicated by 
the laboratory qualifier (B).  The qualifier 
assigned by the URS data review team (Uz)
indicates that the analyte concentration is 
considered to be below the adjusted detection 
limit (quantitation limit) based on the level of 
contamination in the method blank. 
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a1 Poor agreement between columns (GC Organics only). 



Sample Control Key

Task Matrix

Sample 

Number QC Code Location Depth

Sample 

Date

FILLMORE CN F07-03-001 SSA-11 7.0 03/19/07

FILLMORE CN F07-03-002 SSA-11 13.0 03/19/07

FILLMORE CN F07-03-003 SSA-11 21.0 03/19/07

FILLMORE CN F07-03-004 SSA-11 27.0 03/19/07

FILLMORE CN F07-03-005 SSA-11 36.0 03/19/07

FILLMORE CN F07-03-006 SSA-11 43.0 03/19/07

FILLMORE CN F07-03-007 SSA-10 7.0 03/19/07

FILLMORE CN F07-03-008 SSA-10 13.0 03/19/07

FILLMORE CN F07-03-009 SSA-10 21.0 03/19/07

FILLMORE CN F07-03-010 F1 SSA-10 28.0 03/19/07

FILLMORE CN F07-03-011 F2 SSA-10 28.0 03/19/07

FILLMORE CN F07-03-012 SSA-10 33.0 03/19/07

FILLMORE CN F07-03-013 SSA-09 7.0 03/19/07

FILLMORE CN F07-03-014 SSA-10 42.0 03/19/07

FILLMORE CN F07-03-015 SSA-09 15.0 03/19/07

FILLMORE CN F07-03-016 SSA-09 21.0 03/19/07

FILLMORE CN F07-03-017 SSA-09 28.0 03/20/07

FILLMORE CN F07-03-018 SSA-09 35.0 03/20/07

FILLMORE CN F07-03-019 SSA-09 44.0 03/20/07

FILLMORE CN F07-03-020 SSA-07 7.0 03/20/07

FILLMORE CN F07-03-021 SSA-07 13.0 03/20/07

FILLMORE CN F07-03-022 F1 SSA-07 21.0 03/20/07

FILLMORE CN F07-03-023 SSA-07 28.0 03/20/07

FILLMORE CN F07-03-024 F2 SSA-07 21.0 03/20/07

FILLMORE CN F07-03-025 SSA-07 33.0 03/20/07

FILLMORE CN F07-03-026 SSA-07 43.0 03/20/07

FILLMORE CN F07-03-027 F1 NSA-03 13.0 03/20/07

FILLMORE CN F07-03-028 NSA-03 26.0 03/20/07

FILLMORE CN F07-03-029 F2 NSA-03 13.0 03/20/07

FILLMORE CN F07-03-030 NSA-03 38.0 03/20/07

FILLMORE CN F07-03-031 NSA-03 69.0 03/20/07

FILLMORE CN F07-03-032 NSA-03 78.0 03/20/07

FILLMORE CN F07-04-001 NSA-03 69.0 04/23/07

FILLMORE CN F07-04-002 NSA-03 78.0 04/23/07

FILLMORE CN F07-08-200 SSA-11 7.0 08/06/07

FILLMORE CN F07-08-201 SSA-11 13.0 08/06/07

FILLMORE CN F07-08-202 SSA-11 21.0 08/06/07

FILLMORE CN F07-08-204 SSA-11 27.0 08/06/07

FILLMORE CN F07-08-205 SSA-11 36.0 08/06/07

FILLMORE CN F07-08-206 SSA-11 43.0 08/06/07

FILLMORE CN F07-08-207 SSA-10 7.0 08/06/07

FILLMORE CN F07-08-208 SSA-10 13.0 08/06/07

FILLMORE CN F07-08-209 SSA-10 21.0 08/06/07

FILLMORE CN F07-08-210 F1 SSA-10 28.0 08/06/07

FILLMORE CN F07-08-211 SSA-10 33.0 08/06/07

FILLMORE CN F07-08-212 F2 SSA-10 28.0 08/06/07

FILLMORE CN F07-08-213 SSA-10 42.0 08/06/07

FILLMORE CN F07-08-214 SSA-09 7.0 08/06/07

FILLMORE CN F07-08-215 SSA-09 15.0 08/06/07

FILLMORE CN F07-08-216 SSA-09 21.0 08/06/07



Sample Control Key

Task Matrix

Sample 

Number QC Code Location Depth

Sample 

Date

FILLMORE CN F07-08-217 SSA-09 28.0 08/06/07

FILLMORE CN F07-08-218 SSA-09 35.0 08/06/07

FILLMORE CN F07-08-219 F1 SSA-09 44.0 08/06/07

FILLMORE CN F07-08-220 F2 SSA-09 44.0 08/06/07

FILLMORE CN F07-08-221 SSA-07 7.0 08/06/07

FILLMORE CN F07-08-222 SSA-07 13.0 08/06/07

FILLMORE CN F07-08-223 SSA-07 21.0 08/06/07

FILLMORE CN F07-08-224 SSA-07 28.0 08/06/07

FILLMORE CN F07-08-225 SSA-07 33.0 08/06/07

FILLMORE CN F07-08-226 SSA-07 43.0 08/07/07

FILLMORE CN F07-08-227 F1 NSA-03 13.0 08/07/07

FILLMORE CN F07-08-228 NSA-03 26.0 08/07/07

FILLMORE CN F07-08-229 NSA-03 38.0 08/07/07

FILLMORE CN F07-08-230 F2 NSA-03 13.0 08/07/07

FILLMORE CN F07-08-232 NSA-03 78.0 08/07/07

FILLMORE CN F07-08-233 NSA-03 69.0 08/07/07

FILLMORE CN F07-09-100 SSA-07 33.0 09/13/07

FILLMORE CN F07-09-101 SSA-07 43.0 09/13/07

FILLMORE CN F07-09-102 SSA-10 21.0 09/13/07

FILLMORE CN F07-09-103 SSA-11 43.0 09/13/07


