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EXECUTIVE SUMMARY 

A release of diesel fuel related to the former operations of the two 10,000-gallon underground 

storage tanks (USTs) occurred within a limited area of UST Site 229.  The USTs were removed 

from the site in 1991.   

A portion of the coastal wetlands of Seal Beach National Wildlife Refuge (SBNWR), which is an 

estuary of Anaheim Bay, is located approximately 400 feet east of the site.  Installation 

Restoration Program (IR) Site 14, a separate UST release site with no further action (NFA) 

status, is located between UST Site 229 and the SBNWR. 

This Extended Site Assessment investigation of former UST Site 229 consisted of collecting Site 

Characterization and Analysis Penetromenter System (SCAPS) laser induced fluorescence and 

cone penetrometer test screening data at 22 locations, collecting and analyzing 7 soil samples, 

installing 6 temporary well screens, installing and developing 4 groundwater monitoring wells, 

and performing 4 groundwater sampling and analysis events covering the 4 newly installed wells 

and 2 existing wells.   

The results of the investigation show that mobile fuel product does not appear to exist at the site.   

Soil is impacted with residual diesel fuel and related polycyclic aromatic hydrocarbons (PAHs) 

in the vicinity of the former tank, with a maximum concentration of total petroleum 

hydrocarbons quantified as diesel in this area of 2,800 mg/kg.  The thickness of the residual 

diesel near former UST Site 229 is greatest within the limits of the former UST excavation.  

Adjacent to the former excavation, thickness of soil impacted with residual diesel is less than one 

foot, and appears to continue to thin and pinch out within approximately 50 feet.  Petroleum 

impacts detected in the south and eastern SCAPS locations away from the former UST Site 229 

location appear to be related to IR Site 14, based upon groundwater flow direction and available 

soil and groundwater data from UST Site 229 and IR Site 14.   

Dissolved-phase fuel appears to have migrated away from the source area in the down-gradient 

direction in the shallow groundwater, towards the east and southeast. Dissolved PAH 

concentrations are below project action limits for all sampling events, except for two detections 

of naphthalene.  Dissolved diesel concentrations appear to be stable.  Dissolved oxygen and 

oxidation/reduction potential data from groundwater sampling suggesting that remediation by 

natural attenuation is occurring.  

The nature and extent of the diesel release at former UST Site 229 hast ben adequately defined 

by the SAP decision rules. The plume appears to be stable. No complete pathways to human 

receptors have been identified. Additionally, an ecological risk screening evaluation has 

concluded that any dissolved phase diesel constituents migrating towards ecological receptors 

will be diluted and attenuated to below relevant ecological screening levels prior to reaching 

ecological receptors.  Therefore, it is recommended that former UST Site 229 be granted a status 

of NFA. 
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1.0 INTRODUCTION 

This Extended Site Assessment (ESA) report has been prepared by Richard Brady & Associates 

(BRADY) for former Underground Storage Tank (UST) Site 229, Naval Weapons Station 

(NAVWPNSTA) Seal Beach, California (Figure 1-1). The ESA included a Site Characterization 

and Analysis Penetrometer System (SCAPS) investigation, and installing and sampling 

groundwater monitoring wells. This ESA was performed under subcontract to Shaw 

Environmental and Infrastructure, Inc. (SHAW), for Naval Facilities Engineering Command 

Southwest (NAVFAC SW) under contract number N68711-03-D-4302, Task Orders 120 and 

181.  This investigation was conducted in accordance with the approved Final Work Plan and 

Sampling and Analysis Plan (SAP) (BRADY, 2009a) and Final SAP Addendum 01 (BRADY, 

2009b) for this project.   

1.1 Investigation Objective 

The objective of this ESA was to provide an up-to-date delineation of the extent of petroleum 

contamination related to diesel fuel released from two former 10,000-gallon USTs at the site, and 

to make recommendations for either future work or no further action (NFA).  Sampling was 

performed to adequately evaluate the nature and extent of soil and groundwater contamination 

related to UST Site 229.  Sample results were compared to screening levels to determine if site 

conditions pose a risk to human health or the environment.  The screening levels were described 

in the SAP as “project action limits” (PALs).  

1.2 Scope of Work 

Prior to this investigation, the existing data set left uncertainty regarding the thickness and spatial 

distribution of petroleum hydrocarbons in soil and groundwater.  The Navy identified the SCAPS 

Cone Penetrometer Test (CPT) / Laser Induced Fluorescence (LIF) direct-push technology, 

combined with fixed-base laboratory testing of soil and groundwater samples, as being 

appropriate to provide additional data.  

To meet the investigation objective, BRADY performed the following tasks: 

 Pushed the SCAPS CPT/LIF probe at 22 locations to a maximum depth of 30 feet below 

ground surface (bgs) to provide rapid screening data about the site geology and 

distribution of petroleum hydrocarbons.  The SCAPS screening data provided the basis 

for locating soil samples and groundwater monitoring wells.   

 Installed temporary well screens at six of the SCAPS locations to provide a preliminary 

evaluation regarding the presence or absence of mobile fuel (i.e., free product) and to 

evaluate approximate depth to water table to support the design of permanent monitoring 

wells. 

 Collected seven soil samples from six SCAPS locations and analyzed the samples for 

total petroleum hydrocarbons diesel range (TPH-diesel), naphthalene, polycyclic 
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aromatic hydrocarbons (PAHs), and benzene, toluene, ethyl benzene, and xylenes 

(BTEX).  

 Installed and developed four permanent groundwater monitoring wells based on SCAPS 

data, soil sample data, and previous groundwater gradient information from the vicinity 

of UST Site 229. 

 Collected groundwater samples during four monitoring events from the four newly 

installed monitoring wells (SB229-MW01, -MW02, -MW03 and MW04) and two 

existing monitoring wells (BSW-14-4 and BSW-14-6).  Groundwater samples were 

analyzed for TPH diesel by United States Environmental Protection Agency (US EPA) 

Method 8015 Modified and PAHs including naphthalene by US EPA Method 8270C-

SIM. 

1.3 Regulatory Agency and Public Partnering 

The Navy conducts site investigations at NAVWPNSTA Seal Beach in the Installation 

Restoration (IR) Program in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) and the Superfund Amendments and 

Reauthorization Act.  For petroleum sites such as UST Site 229, the California Regional Water 

Quality Control Board – Santa Ana Region (RWQCB) is the lead regulatory agency.   

Several activities involved the regulatory agency partners and the public in planning and 

executing the investigation.  A summary of partnering activities related to this project is provided 

below: 

September 9, 2008, Planning Meeting with RWQCB. The project team developed preliminary 

technical strategy and schedule for the project. The strategy for the site and screening criteria 

was discussed. 

January 20, 2009, Restoration Advisory Board (RAB) Meeting.  The project team presented 

the planned Extended Site Assessment of Former Underground Storage Tank 229 to the RAB 

and the community.   

April 3, 2009, RWQCB Agency Representative Site Visit.  The RWQCB agency 

representative (Patricia Hannon) visited the site and observed SCAPS operations.   

July 14, 2009, Well Installation Pre-Mobilization Meeting.  The RWQCB and Navy agreed 

upon the provisions outlined in the SCAPS investigation Interim Internal Technical 

Memorandum IITM (BRADY, 2009c), including the proposed new monitoring well locations, 

the addition of existing wells BSW-14-4 and BSW-14-6 to the groundwater monitoring program, 

and the exclusion of BTEX by US EPA 8260B from the groundwater analytical protocol.  

Additional details regarding this meeting were presented in the Final SAP Addendum (BRADY, 

2009b).  
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January 12, 2010, Project Managers Meeting.  The Navy and the RWQCB agreed to change 

the groundwater monitoring schedule from quarterly to semi-annually.  The next groundwater 

monitoring well sampling event was scheduled for May 2010. 

July 13, 2010, Project Managers Meeting.  The Navy reported the award of the task order for 

additional groundwater sampling, scheduled for July 2010 (originally scheduled for May 2010).  

The RWQCB expressed preference that the final groundwater sampling event, originally 

scheduled for November 2010, be scheduled to occur in the rainy season after substantial rainfall 

has occurred.  

October 12, 2010, RAB Meeting.  The Navy presented the results of the investigation to date to 

the RWQCB, the RAB, and the community.  The presentation included the results of three 

groundwater sampling events.  The data showed that the site appeared to be a good candidate for 

NFA.   

1.4 Report Organization 

This ESA Report is organized as follows: 

 Section 1 presents the objectives, scope, and organization of the report 

 Section 2 describes the background and environmental setting 

 Section 3 summarizes investigation rationale 

 Section 4 summarizes the field activities 

 Section 5 presents the investigation results  

 Section 6 presents the finding of the revised CSM.  

 Section 7 presents the summary and conclusions 

 Section 8 presents the references. 

Appendices that contain supporting data and details are as follows: 

 Appendix A – Final Internal Interim Technical Memorandum, SCAPS Investigation  

 Appendix B – Boring Permit and Well Logs 

 Appendix C – Field Documentation  

 Appendix D – IDW Manifests and Lab Data 

 Appendix E – Well Survey Report 

 Appendix F – Groundwater Sample Data Validation Narratives 

 Appendix G – Data Quality Review 

 Appendix H – Ecological Risk Screening Evaluation. 

Figures and tables are included in separate tabs at the end of the document. 
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2.0 BACKGROUND 

2.1 Facility Location and Description 

NAVWPNSTA Seal Beach is located in the northwest corner of Orange County, California, in 

the City of Seal Beach; which is approximately 20 miles south of Los Angeles (Figure 1-1).  

Nearby communities include the Cites of Huntington Beach, Westminster, Los Alamitos, and 

Garden Grove.  Comprised of 5,256 acres, NAVWPNSTA Seal Beach is a Navy weapons and 

munitions loading, storage, and maintenance facility.  NAVWPNSTA Seal Beach consists of 230 

buildings and 128 ammunition magazines providing over 500,000 square feet of ammunition 

storage space.  NAVWPNSTA Seal Beach has been operated by the Navy and its contractors 

since its inception in 1944.   

2.2 Site Description and History 

UST Site 229 is located southwest of the intersection of Industrial Road and Kitts Highway 

adjacent to the eastern edge of former Building 229 (Figures 2-1 and 2-2).  UST Site 229 

includes a backfilled tank pit which formerly contained two 10,000-gallon steel USTs.  The 

backfilled pit covers an area of approximately 200 square feet.  Currently the site is a vacant 

unpaved (dirt) lot, with minor sparse vegetation consisting of grass and weeds.   

A portion of the coastal wetlands of Seal Beach National Wildlife Refuge (SBNWR), which is an 

estuary of Anaheim Bay, is located approximately 400 feet east of the site (Figure 2-1).  IR Site 

14, a separate UST release site with NFA status, is located between UST Site 229 and the 

SBNWR.  

The Site 229 USTs were reportedly used to store diesel fuel for a boiler that provided heat for 

former Building 229.  The building was the office of the NAVWPNSTA Seal Beach 

Comptroller/Controller and was used for accounting functions.  Building 229 was demolished in 

the 1990s and no surface expression of the building remains.  

The USTs were removed from the site in 1991 by Riedel Environmental Services, Inc. (RES) 

(RES, 1991).  As part of UST removal activities, RES collected four soil samples from the UST 

excavation for TPH-d and BTEX analysis by US EPA Methods 8015 and 8020, respectively.  A 

summary of the soil sample analytical results is presented in Table 2-1.  

Upon completion of the excavation, UST removal, and sampling activities, RES backfilled the 

excavation with fill material.  The concrete anchor pad for the two USTs was left in place at a 

depth of approximately 11 feet bgs.  Based on the TPH-d and BTEX concentrations reported in 

soil samples from the UST excavation, RES recommended further investigation (RES, 1991). 
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2.2.1 Adjacent IR Site 14  

IR Site 14 is located to the east of former UST Site 229 (Figure 2-2), and is the former location 

of three steel USTs which were used to store leaded gasoline and diesel fuel for a refueling 

service station used by base vehicles (Foster Wheeler Environmental Corporation [FWENC], 

2000).  Use of the USTs was discontinued in 1984 after the gasoline tank was found to have 

leaked.  

In 1984, the United States Department of the Navy (DoN) commissioned the United States 

Geological Survey (USGS) to perform a study of the extent of the gasoline contamination. The 

study included drilling 33 shallow test holes and installation of groundwater monitoring wells in 

several of the test holes. Both soil and groundwater samples were collected and analyzed as part 

of the study. 

Results of the USGS study at IR Site 14 (USGS, 1991) concluded that approximately 5,800 

gallons (with an uncertainty of 2,000 gallons) of gasoline were present in the subsurface soil at 

concentrations below residual saturation.  The USGS report stressed that the estimated quantity 

of gasoline was a minimum estimate of the total quantity of gasoline contained in the subsurface, 

since it did not include the gasoline-saturated soil in the vicinity of the former leaking tank.  The 

USGS study concluded that gasoline had spread almost radially through the subsurface soil to a 

distance of 150 to 300 feet from the source (USGS, 1991).  The gasoline-contaminated soil was 

estimated to encompass an area of 160,000 square feet, with an approximate thickness of 1 to 2 

feet near the water table. 

2.3 Previous Site Investigations 

This section summarizes site investigations conducted after the UST 229 removal. 

In 1992, Jacobs Engineering Group (JEG) conducted a UST Study Site Assessment at UST Site 

229 (JEG, 1993).  This UST Site Assessment consisted of a geophysical survey, a screening 

study consisting of the collection of five soil gas samples, the advancement of seven soil borings, 

and the conversion of three of seven soil borings to groundwater monitoring wells.  Soil boring, 

soil sampling points, and groundwater monitoring well locations are depicted on Figure 2-3.   

Eleven soil samples were analyzed for TPH-extractable as diesel by US EPA Method 8015 and 

BTEX by US EPA Method 8020.  Five soil gas samples were analyzed for TPH by an 

unspecified method.  Three groundwater samples were analyzed for TPH-extractable as diesel by 

US EPA Method 8015 and BTEX by US EPA Method 8020 (JEG, 1993). 

Hydrocarbon concentrations were below reporting limits in all five soil gas samples.  However, 

residual petroleum product was visible on temporary soil gas probes V-1 and V-4 upon removal 

of the probes (which were installed above the water table) indicating product had migrated away 

from the UST location (Figure 2-3).   
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Benzene and toluene were below reporting limits in all 11 soil samples analyzed during the JEG 

assessment.  Ethylbenezene and total xylenes were reported at MW1 in the soil sample from 11 

feet bgs at concentrations of 230 and 170 micrograms per kilogram (µg/kg), respectively.  TPH-

extractable as diesel was reported in 5 of the 11 soil samples analyzed with concentrations 

ranging from 53 milligrams per kilogram (mg/kg) at MW3 in the sample from 5.5 feet bgs, to 

2,600 mg/kg at MW4 in the sample from 11 feet bgs.  TPH-extractable as diesel was also 

reported in soil samples collected from 8.5 feet bgs in soil borings SB6 and SB7.   

Soil borings MW1, MW4, and MW5 (Figure 2-3) were advanced to a depth of 28 feet bgs and 

were converted to groundwater monitoring wells, which were generally screened from 5 to 28 

feet bgs.  Groundwater was encountered at approximately 8.5 feet bgs in each of the three 

monitoring wells.  The three monitoring wells were developed and sampled.  TPH-extractable as 

diesel and BTEX were below reporting limits in groundwater samples analyzed from these three 

wells (JEG, 1993). 

JEG concluded that free product potentially exists on the groundwater above the in-place UST 

anchor pad.  In addition, JEG concluded that dissolved hydrocarbons in groundwater appeared to 

be confined within approximately 10 feet north of the former excavation. Also, soil was 

impacted with hydrocarbons above groundwater in the former excavation, and approximately 25 

feet northwest of the excavation beyond soil boring SB6 and monitoring well MW4 (Figure 2-3).  

JEG recommended that hydrocarbon impacted soil be removed and remediated, and that any free 

product be removed during excavation activities (JEG, 1993).  At the conclusion of the JEG site 

assessment, all three groundwater monitoring wells were destroyed.  

No other additional work was conducted after 1993 due to an experimental bioremediation study 

conducted by Stanford University (Reinhard, et. al., 2000) at IR Site 14.  The investigators of the 

study at IR Site 14 requested that no intrusive work be conducted at UST Site 229 during the 

bioremediation study. 

On May 31, 2007, the RWQCB issued “Information Request for Underground Storage Tank Site 

229, US Naval Weapons Station Seal Beach, GeoTracker ID: T0605901373” requesting any 

additional information pertaining to studies or remedial activities performed at UST Site 229.  

The letter also requested the above referenced information and a Work Plan for the site by July 

31, 2007; however, based on funding prioritization, the investigation was delayed (RWQCB, 

2007). 

In August 2008, NAVFAC SW authorized BRADY through Shaw to complete a Site 

Characterization of NAVWPNSTA Seal Beach UST Site 229 using SCAPS.  This ESA Report 

documents site characterization performed between March 2009 and December 2010.  
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2.3.1 Adjacent IR Site 14  

Various other assessment activities were conducted at adjacent IR Site 14.  A phased 

groundwater investigation was conducted at IR Site 14 between 2001 and 2002, which included 

the installation and development of four new groundwater monitoring wells, BSW-14-6 through 

BSW-14-9, and quarterly groundwater sampling of nine monitoring wells (BSW-14-1 through -

9).  Four quarters of groundwater samples were analyzed for VOCs, and TPH as gasoline and 

diesel.  Conclusions presented in the 2002 Annual Groundwater Monitoring Report indicated 

that the petroleum hydrocarbon plume appeared to be stable and not migrating off-site.  

Concentrations of BTEX, MTBE, and TPH as gasoline and diesel appeared to have decreased or 

remained stable since 2001 (FWENC 2001b, 2002a, 2002b, 2002c and 2002d; as cited in 

MARRS, 2007). 

An ecological risk screening was conducted by MARRS Services, Inc. and Geosyntec 

Consultants (MAARS, 2005).  The ecological risk assessment was conducted because IR Site 14 

is located directly adjacent to the SBNWR.  An additional groundwater investigation of IR Site 

14 was completed by MARRS Services, Inc. in 2007.  The groundwater flow direction during the 

three monitoring events was to the southeast with gradients of 0.0022, 0.0013, and 0.0022 foot 

per foot (ft/ft), respectively (MARRS, 2007).  Isoconcentration contours for benzene and MTBE 

in groundwater, and the locations of UST Site 229, IR Site 14, and the SBNWR are depicted on 

Figure 2-4.  The report made a recommendation for NFA, which was granted.  

2.4 Land Use 

Since NAVWPNSTA Seal Beach was first commissioned in 1944, the facility has been used for 

weapons and munitions loading, storage, and maintenance.  Prior to 1962 it was known as the 

Naval Ammunition and Net Depot and was used to service anti-submarine nets used to protect 

fleet bases and anchorages around the world.  NAVWPNSTA Seal Beach has evolved into the 

Navy’s primary West Coast ordinance storage, loading and maintenance facility.  All current 

facility operations are industrial, and the Navy’s proposed future use for the entire facility will 

remain industrial, with controlled access restricted to authorized badged personnel.  In the 

Kickoff Meeting for this project, held at NAVWPNSTA Seal Beach on August 22, 2008, the 

team discussed that the currently vacant and unpaved site is not planned for redevelopment.   

2.5 Topography and Climate 

UST Site 229 is situated on the gently sloping southeast margin of Landing Hill, which is a mesa 

that extends 1.8 miles inland from the beach and reaches a maximum elevation of 70 feet above 

sea level (MARRS, 2007).  The site and immediate area is flat, with elevations ranging from 

approximately 11 to 13 feet above mean sea level, based on well survey data.   

The Seal Beach area is characterized by a Mediterranean climate, with warm to hot, dry summers 

and cool, wet winters.  Based on Long Beach climate data, temperatures range from an average 
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yearly high of 75 degrees Fahrenheit (F) to an average low of 55 F, with an average annual 

rainfall of 12.94 inches (NWS, 2010).  

2.6 Geology  

Former UST Site 229 is located approximately 0.1 to 0.2 mile southwest of the mapped surface 

location of the Newport-Inglewood Fault zone (USGS and CGS, 2006). 

The following regional geologic information is summarized in the “Final Groundwater 

Monitoring Report” for adjacent IR Site 14 (MARRS, 2007):  

“As reported in California Department of Water Resources (CDWR) Bulletin No. 63-2 entitled 

Sea-Water Intrusion: Bolsa-Sunset Area, Orange County, Landing Hill is formed by anticlinal 

uplift along the Newport-Inglewood Fault (CDWR, 1968).”   

“The SBNWR is situated in the Sunset Gap, which is an erosional plain that is partially 

backfilled by recent lagoonal, tidal marsh, and alluvial floodplain deposits.  It is reported that in 

the Sunset Gap area, the lagoonal-alluvial sediments overlie Pleistocene sediments and reach a 

maximum thickness of 35 to 40 feet.  The underlying Pleistocene sediments of the Lakewood 

and San Pedro Formations comprise thick water-bearing formations in the area.  The Lakewood 

Formation is interpreted to reach a thickness of 400 feet in the inland portion of the Sunset Gap.  

The underlying San Pedro Formation has a reported thickness of 550 to 650 feet in the Landing 

Hill area (CDWR, 1968).” 

The site-specific geologic findings of this investigation are discussed in Section 5.   

2.7 Hydrogeology 

NAVWPNSTA Seal Beach is located within the East Coastal Plain Hydrologic Subarea of the 

Lower Santa Ana River Hydrologic Area, which has designated existing or potential municipal, 

agricultural, and industrial beneficial uses for groundwater (RWQCB, 2008).  The base overlies 

groundwater of the Santa Ana Pressure Subbasin, and is within the Orange County Groundwater 

Management Zone (RWQCB, 2008).  The Orange County basin contains several aquifers, two of 

which, the Lynwood and Silverado aquifers, merge across most of NAVWPNSTA Seal Beach 

(MARRS, 2007).  

Tidal influence from the adjacent SBNWR is controlled by engineered channels and engineered 

flow controls that restrict flow from Anaheim Bay.  The tidal influence within the salt marsh 

environment is muted by the engineered controls which restrict flow in and out of the tidal flats.  

The effect of these engineered controls can be observed in the delayed and reduced tidal 

fluctuations observed within the salt marsh east of the site (MARRS and GSC, 2005). 

Previous studies have investigated tidal influences on groundwater flow in the vicinity of former 

UST Site 229.  The USGS’s tidal influence study (USGS, 1991) and the more recent tidal 

influence study within the Final 2002 Annual Groundwater Monitoring Report for IR Site 14 
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(FWENC, 2003 as cited in MARRS and GSC, 2005) both indicate that tidal influences on 

groundwater are limited in the area of IR Site 14.  As evidenced by the specific conductance 

(SC) data of shallow groundwater in the Site 14 area provided in the USGS Report (USGS, 

1991), there is an abrupt change in SC levels between the marsh data and the Site 14 monitoring 

points.  This contrast between the saltwater (high SC levels) within the marsh and the relatively 

water (low SC levels) observed in the upgradient wells at Site 14 suggest a narrow “groundwater 

mixing zone”.  The impact of the tidal mixing zone is discussed in further detail in Section 6.3.1 

of this report.  FWENC [2003 as cited in MARRS and GSC, 2005] reports that tidal influence 

associated with the nearby wetlands does not have a significant influence on the groundwater 

flow direction.  

Groundwater elevations measured during this investigation are discussed in Section 5.  

Groundwater is relatively shallow at former UST Site 229, ranging from approximately 7 to 9 

feet bgs. The groundwater gradient is relatively flat, with an average magnitude of approximately 

0.001 ft/ft.  
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3.0 INVESTIGATION RATIONALE 

The investigation rationale was based upon historical data from previous investigations and the 

need to further delineate fuel contamination in soil and shallow groundwater at former UST Site 

229.  Data design and collection followed the 7-step Data Quality Objective (DQO) process as 

detailed by the US EPA (US EPA, 2006).  The process is used to determine the type, quantity, 

and quality of the data necessary to support decision-making regarding current site conditions 

and future site management decisions.  DQOs for this investigation are presented in Worksheet 

#11 of the SAP (BRADY, 2009a).  Deviations from the SAP are described in Section 4.4. 

3.1 Sampling Rationale 

This investigation was designed to use SCAPS to screen the extent of petroleum hydrocarbon 

contamination and to provide a basis for soil and groundwater sampling.  Seven initial SCAPS 

locations were preselected, and the remaining were chosen using a dynamic work strategy 

decision rule protocol described in Step 4 of the DQOs in the SAP (BRADY, 2009a).  The 

SCAPS locations as performed are shown on Figure 2-2.  

Soil samples were collected and analyzed to: 

 Evaluate SCAPS LIF effectiveness  

 Confirm the boundary of petroleum-contaminated soil  

 Compare to the PALs defined in Worksheet #15 of the SAP  

 Provide data to estimate the mass of petroleum hydrocarbons left in place.  

Six locations were identified for soil sampling based on the SCAPS data, and a total of seven soil 

samples were collected for fixed-based laboratory analysis.  To evaluate the SCAPS LIF 

effectiveness, one soil sample was collected from the depth interval of the highest site-wide 

fluorescence.  A second soil sample was collected from a depth interval of background 

fluorescence directly above the sample with the highest fluorescence.  A third soil sample was 

collected from an area where background fluorescence was measured through the entire push 

interval, at a depth corresponding to the highest fuel fluorescence at an adjacent push location.  

The remaining samples and sample locations were established based on decision rules 

established to define the lateral boundary of the study.  

3.2 Rationale for Selecting SCAPS Technology 

SCAPS was selected for this investigation because of its real-time high-density soil classification 

and petroleum contamination screening capability.  This assessment strategy allowed for rapid 

and optimized sample depth selection and enhanced vertical accuracy provided by computerized 

sample depth control. 
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3.3 Rationale for Groundwater Monitoring Well Locations and Design 

The SCAPS LIF and soil sample analytical data were used to identify four permanent monitoring 

well locations and to support well construction screen interval design.  Given the soil conditions 

and the SAP requirements, the wells were placed and constructed as follows: 

 One upgradient well (SB229-MW04) was positioned in the vicinity of SB229-08 to 

measure groundwater quality outside of the UST Site 229 tank pit area 

 One source well (SB229-MW01) was positioned in the former tank pit location near 

SB229-01 

 Two additional wells (SB229-MW02 and -MW03) were positioned to evaluate plume 

extent and to provide enhanced information regarding groundwater flow. 

In addition, two existing wells (BSW-14-4 and BSW-14-6) from IR Site 14 were added to the 

groundwater monitoring program.  A SAP Addendum (BRADY, 2009b) was prepared to address 

these two wells.  This addition of the wells was a result of the interim SCAPS data and a meeting 

on July 14, 2009 between the Navy and the RWQCB representative, documented in Worksheet 

#9 of the SAP Addendum.  These wells were added to help characterize the nature and extent of 

petroleum hydrocarbon impacts to groundwater.  Additional details regarding monitoring well 

rationale are presented in the IITM (Appendix A). 

3.4 Rationale for Selecting Analytical Methods 

Based on the site history, previous sample analytical data, and chemicals associated with fuels, 

the following analyses were performed on the soil and/or groundwater samples: 

 TPH–d by US EPA Method 8015 Modified (soil and groundwater samples) 

 BTEX by US EPA Method 8260B (soil samples) 

 PAHs (including naphthalene) by US EPA Method 8270C-SIM (soil and groundwater 

samples). 

Based on the interim data from the SCAPS investigation, and the July 14, 2009, meeting between 

the Navy and the RWQCB representative, BTEX compounds were removed from the 

groundwater analytical protocol due to the relative lack of BTEX reported in site soil samples 

near former UST 229, compared to samples near IR Site 14. 
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4.0 FIELD ACTIVITIES 

The field investigation for the ESA at former UST Site 229 was performed across a period of 

approximately 17 months, as follows: 

 March 31 through April 4, and April 6 and 7, 2009 - SCAPS LIF investigation 

 April 29 and 30, 2009 - soil sampling 

 July 21, 23, and 30, and August 3 – groundwater monitoring well installation and 

development 

 August 6 and 7, 2009 – groundwater monitoring well sampling event #1 

 November 12 and 13, 2009 – groundwater monitoring well sampling event #2 

 July 19 and 20, 2010 – groundwater monitoring well sampling event #3 

 December 8 and 9, 2010 – groundwater monitoring well sampling event #4.  

4.1 Permitting and Notification 

A courtesy Drilling Permit Application was submitted to the Orange County Health Care Agency 

(OCHCA), Environmental Health Department for the SCAPS borings and monitoring wells.  At 

the request of OCHCA, boring logs and well installation logs were submitted to OCHCA 

(Appendix B). 

In addition, digging permits were obtained from the NAVWPNSTA Seal Beach Public Works 

Department (PWD) prior to any intrusive work at the site.     

4.2 Utilities 

Underground utility clearance was completed for each subsurface investigation location (SCAPS 

borings and permanent monitoring wells).  The locations consisted of 7 locations in the 

immediate vicinity of the former UST excavation, and an additional 22 potential step-out 

locations located on a grid pattern with 50-foot spacing.  Not all of the 22 potential additional 

locations were needed.  

Proposed SCAPS locations and the utility lines in the area of interest were marked using color-

coded surveyor paint.  Underground Location Services and Pacific Coast Locators (underground 

utility marking services) respectively cleared the SCAPS and monitoring well locations using 

geophysical methods and existing base utility maps provided under the PWD Digging Permits.  

Underground Service Alert was notified prior to the start of all subsurface work.  

Additionally, each intrusive location was hand augered to approximately 5 feet bgs by field 

personnel prior to using powered drilling equipment.  SCAPS and monitoring well locations 

were placed at least 3 feet away from any marked or otherwise suspected underground utility.   
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4.3 Investigation Methods 

This section describes the SCAPS investigation and monitoring well installation, development, 

and sampling methods used at the site. The findings of the investigation are described in Section 

5. 

4.3.1 SCAPS Investigation 

A total of 22 SCAPS pushes were completed at former UST Site 229 at the locations shown on 

Figure 2-2.  The first 7 locations in the immediate vicinity of the former UST location were 

predetermined; the remaining 15 step-out locations were identified using the dynamic work 

strategy in the SAP.  The SCAPS work was conducted in two deployments between March 31, 

2009 and April 7, 2009.   

The SCAPS investigation used a combined CPT/LIF probe.  Lithologic data was collected using 

the CPT component, which provided continuous, real-time profiling of soil parameters (CPT tip 

resistance and sleeve friction) that are used to infer the subsurface lithology.  Screening data for 

fuel was collected using the LIF component. LIF provides measurements of fuel fluorescence 

with a vertical resolution of approximately 2 inches.  Additional details about the CPT and LIF 

technology are provided in the IITM in Appendix A. 

4.3.2 Temporary Well Screens 

Temporary well screens were installed at six of the SCAPS CPT/LIF locations (SB229-01, -02, -

03, -09, -10, -16) to check for the presence of fuel hydrocarbon free product.  In addition, the 

well screens provided information on depth to water that was useful in designing the permanent 

monitoring wells.  The temporary well screens were constructed of flush-threaded machine 

slotted ¾ inch polyvinyl chloride (PVC) pipe with pre-packed 0.010 inch slotted filter elements.  

Well screen intervals were from approximately 5 to 10 feet bgs.  The temporary well screens 

were not surged or pumped to develop the wells. The temporary well screens were left in the 

ground for 5 to 7 days, after which they were removed and borehole backfilled in accordance 

with the procedures described in Section 4.3.4.  A summary of the temporary well screen data is 

presented in Table 4-1.   

4.3.3 Soil Sampling 

Seven soil samples were collected on April 28 and 29, 2009, using 6-inch-long stainless steel 

tubes and a direct-push drive sampling tool.  The samples were analyzed for BTEX, naphthalene, 

PAHs, and TPH-d by EMAX Laboratories Inc. in Torrance, California.  The laboratory analyses 

were scheduled in accordance with the Final SAP (BRADY, 2009a).  Additional details are 

provided in the IITM (Appendix A). 

4.3.4 Destruction and Grouting of SCAPS Holes 

The SCAPS probe is equipped with an internal grout injection tube which runs the length of the 

probe umbilical. The grout pumped through the tube consisting of water, Portland cement, 
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bentonite and Sikament (a non-toxic friction reducing additive).   After the completion of each 

penetrometer push, the probe was withdrawn approximately 1 inch to allow grout pump pressure 

to eject the sacrificial probe tip.  The grout mixture was then pumped down the tubing to the total 

push depth.  As the rods were extracted, the grout mixture filled the hole under positive pressure 

from bottom to top to seal penetrometer holes in accordance with California state regulations.  

SCAPS soil sampling holes were grouted in the same manner using a dedicated grouting probe.  

Temporary monitoring well casings were removed after water level and free product monitoring 

was completed and was grouted with a grouting probe using the tremie method.   

4.3.5 Monitoring Well Installation 

Four 2-inch-diameter permanent groundwater monitoring wells (SB229-MW04, -MW02, -

MW03, and -MW04) were installed on July 21, 2009.  The wells were installed with a 

conventional rotary drill rig equipped with 8 inch outside diameter hollow stem augers to depths 

ranging from approximately 14.5 to 16 feet bgs. The rational for permanent monitoring well 

installation locations is described in Section 3.3.   

Each monitoring well was constructed of manufacturer-cleaned and wrapped, flush-threaded, 2-

inch-diameter, Schedule 40 PVC casing, with a 10 foot length of 0.010 inch slotted casing.  The 

well annulus was backfilled with #2-16 filter pack sand, and hydrated bentonite chips.  Each of 

the permanent wells was completed at ground surface with a 12-inch-diameter flush-mounted 

secured well box set in a 2 by 2 foot concrete well pad and a locking well cap placed on the well 

casing.  During drilling, soil cuttings were logged by a State of California Registered Geologist 

at designated intervals and at identifiable lithologic changes.  Monitoring well logs and 

construction details are presented in the Well Construction Report in Appendix B. 

On July 30, 2009, SB229-MW04 was relocated a few feet away from its original location in 

order to increase the separation between the well and an overhead utility line.  The relocated well 

was installed using the drilling methods used previously.  The original well SB229-MW04 

installed on July 21, 2009, was properly destroyed by drilling out all well materials and sealing 

the borehole with 50 gallons of cement/bentonite grout, which exceeded the calculated borehole 

volume by 9 gallons.  

Well locations were surveyed on August 6, 2009, as described below in Section 4.3.9.  

4.3.5.1 Monitoring Well Development 

Immediately following well installation and water level stabilization, all four monitoring wells 

were developed.  A surge block was attached to the drill rig, placed inside of the well casing and 

slowly raised and lowered within the screened interval to promote hydraulic communication 

between the geologic formation and the well.  Partial development with the surge block took 

place immediately following placement of the filter pack, but prior to placement any sealing 

material.  After the concrete surface seal had hardened, each well was purged with a submersible 

pump and/or disposable bailer, and turbidity was measured with a HF Scientific, Inc. Micro TPI 
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portable turbidity meter.  If water was added to the borehole during drilling, then the volume of 

water added to the borehole was removed.  Then, each well was purged until three borehole 

volumes were removed.  Well development records are available in Appendix C.  All down-hole 

purge equipment was decontaminated between wells in accordance with the SAP. 

4.3.5.2 Monitoring Well Sampling 

Groundwater monitoring was conducted during four events (August and November 2009, and 

July and December 2010).  Groundwater samples were collected from the four newly installed 

monitoring wells (SB229-MW01 through -MW04), and two existing monitoring wells (BSW-14-

4 and BSW-14-6).   

Depth to groundwater was measured in each monitoring well using a Solinst water level 

indicator marked in 0.01 foot increments relative to a fixed point located at the top of each well 

casing.  These measurements were recorded in the field logbook.  The water level indicator was 

decontaminated between wells in accordance with the SAP. 

Low-flow/low-stress groundwater sampling was performed in accordance with the SAP. 

Groundwater wells were purged and sampled using a QED low-flow bladder pump. Water-

quality indicator parameters (e.g., pH, temperature, conductivity, DO, and ORP) were measured 

using an YSI multi-parameter meter with flow-through cell attached directly to the pump 

discharge tubing during purging.  Turbidity was measured using a HF Scientific, Inc. Micro TPI 

portable turbidity meter.  Measurements were recorded on the Low-Flow Well Purging Field 

Water Quality Measurements forms (Appendix C) at approximately 3 to 5 minute intervals.  

Stabilization was achieved after all indicator parameters stabilized within the predetermined 

range for each parameter of interest for three successive readings.  Stabilized water quality 

indicator parameters are presented in Table 4-2.  After drawdown and chemical indicator 

parameters stabilized, groundwater samples were collected from the discharge tube of the 

bladder pump into the appropriate laboratory sampling containers.    

Groundwater samples were analyzed by EMAX Laboratories, Inc. for TPH-diesel by US EPA 

Method 8015 Modified and PAHs (including naphthalene) by US EPA Method 8270C-SIM. 

4.3.6 Sample Handling and Custody  

Samples were packaged to allow the samples to be delivered to EMAX Laboratories Inc. in 

Torrance, California undisturbed and in good condition.  The packaging procedures used were 

designed to meet US EPA and Department of Transportation (DOT) regulations.  Immediately 

after sample collection, sample labels were filled out and affixed to each sample container.  Each 

sample was placed in a re-sealable plastic bag to keep the sample container and label dry, as well 

as prevent any spills from coming into contact with other samples.  Sufficient packing material 

was used to prevent sample containers from making contact during shipment.  Enough wet ice 

was added to maintain sample temperatures of 4o±2°C.  Field samples and ice were collectively 

double-bagged in plastic bags and taped shut to avoid water leakage, then placed in the ice chests 
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that served as shipping containers.  The ice chest drain plug (if present) was taped shut both 

inside and outside to further ensure that there was no water leakage. 

The Chain-of-Custody (COC) forms were completed and signed by BRADY field personnel and 

relinquished to the EMAX courier on-site during pickup of the ice chests. The BRADY field 

personnel retained a copy of the signed COC. Because the samples were relinquished on-site to 

the EMAX courier, custody seals were not used on the ice chests. 

Samples accumulated before transfer to the laboratory were stored in an ice-filled chest and 

properly protected from breakage. Samples were not held on site for more than 24 hours. 

All samples were recorded on COC forms using the sample identification numbers described in 

the Final SAP (BRADY, 2009a).  COCs were completed using waterproof ink and in a manner 

to ensure entries were legible.  Any errors made by the individual completing the COC were 

crossed out with a single line, initialed, and dated.  The COC serves as the legal documentation 

of the sample custody since it records the transfer of the samples from field personnel to the 

laboratory to ensure that no tampering occurs.  

Upon receipt, the laboratory representative signed the COC form and recorded the temperature of 

the temperature blank on the COC form and on the Sample Receipt form. 

4.3.7 Decontamination Procedures 

For each SCAPS push, the push-rod assembly and probe were decontaminated as they were 

withdrawn from the subsurface by a manifold system with high-pressure water jets, located 

beneath the floor of the SCAPS truck.  The manifold decontamination water was then recovered 

and contained in a storage drum at the rear of the truck. 

Non-disposable sampling equipment was decontaminated to prevent the introduction of 

extraneous material into samples and to prevent cross-contamination between samples. 

Decontamination of small non-disposable sample equipment was conducted in accordance with 

the SAP.    

4.3.8 Investigative Derived Waste 

Wastes generated during the fieldwork included purged groundwater, decontamination water, 

personal protective equipment, and soil cuttings.  The wastes were containerized on site and 

stored temporarily in labeled, DOT approved, 55-gallon drums inside a secondary containment 

area setup in the parking lot adjacent to Building 230.  All investigative derived waste (IDW) 

waste was transported off site by a certified waste disposal contractor.  Analytical results and 

manifests for IDW are located in Appendix D. 
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4.3.9 Land Survey 

SCAPS direct push locations were surveyed by the SCAPS field crew using a portable Trimble 

Global Positioning System (GPS) receiver capable of sub-meter horizontal accuracy. GPS survey 

data are summarized in Table 4-3.  

On August 6, 2009, six groundwater monitoring wells (four newly installed wells and two 

existing wells) were surveyed by Gutierrez Canales Engineering (GCE).  Survey control was 

established using US State Plane, North American Datum 1983 (NAD83) and North American 

Vertical Datum 1988 (NAVD88) from National Geodetic Survey data sheets.  Survey 

information was collected using Trimble GPS equipment to provide field data accurate to within 

0.01 foot.  The survey report is available in Appendix E. 

4.4 Deviations from the Work Plan and Sampling and Analysis Plan 

Fieldwork was conducted in general accordance with the Final Work Plan and SAP (BRADY, 

2009a), and SAP Addendum 01 (BRADY, 2009b).  As stated in SAP Addendum 01, based on 

the interim data from the SCAPS investigation and a meeting on July 14, 2009 between Navy 

and RWQCB representatives, BTEX compounds were removed from the groundwater analytical 

protocol due to the relative lack of BTEX reported in site soil samples near former UST 229, 

compared to samples near IR Site 14. 

During the January 12, 2010, Project Managers Meeting, the Navy and the RWQCB agreed to 

change the groundwater monitoring schedule from quarterly to semi-annually. During the July 

13, 2010, Project Managers Meeting, the RWQCB expressed preference that the fourth 

groundwater sampling event, originally scheduled for November 2010, be scheduled to occur in 

the rainy season after substantial rainfall had occurred.  The Navy agreed to conduct the fourth 

event in December 2010. 
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5.0 INVESTIGATION RESULTS 

This section describes the results of the investigation.  The validated laboratory analytical reports 

for data collected during this investigation are provided in Appendix A (soil) and Appendix F 

(groundwater).  A data quality review was conducted to evaluate the data collected during this 

investigation and determine whether the data meet met the quality objectives outlined in the SAP 

and SAP Addendum 01.  The data quality review is presented in Appendix G. 

This section also includes a brief summary of the SCAPS results.  The SCAPS results were 

previously presented in the IITM (BRADY, 2009c) with recommendations for the groundwater 

monitoring well locations.  Additional details about the SCAPS technology was also presented in 

the IITM.  The final IITTM is included in this report as Appendix A.  

5.1 SCAPS CPT Soil Classification Data 

Twenty-two SCAPS CPT/LIF pushes were completed at UST Site 229 at locations depicted on 

Figure 2-2.  Lithologic data was collected using a CPT probe.  Completed SCAP CPT/LIF logs 

are provided in Appendix A.  The  column on the left labeled “Qc” is the measured CPT cone 

(tip) resistance, the next column “Qs” is the measured CPT sleeve friction resistance, and the 

central column “Soil Class” is the numerical classification of Roberson and Campanella’s 1988 

soil behavior classification system (Figure 5-1). 

The upper most 5 feet of strata was not classified using CPT technology because the soil was 

disturbed by hand augering for underground utility clearance.  However, field personnel 

encountered approximately 6 inches of loosely consolidated sand and gravels and approximately 

3 feet of very hard packed dark brown sandy silt.   

CPT data was collected from 5 feet bgs to the extent of the CPT push depth. A layer of silty sand 

was encountered from approximately 5 to 10 feet bgs.  As the investigation moved west toward 

an estuary of Anaheim Bay, the silty sand layer became overlain by a layer of clay, and the layer 

became thinner and eventually pinched out.  The silty sand and clay are underlain by a layer of 

interbedded clays ranging from approximately 6 to 16 feet bgs.  The interbedded clays are 

underlain by sandy silt that extended to the total depth investigated at each location.  Soils with 

an LIF response typical of petroleum hydrocarbons tended to be classified as finer grained 

material such as silty sand and interbedded clays. 

5.2 SCAPS LIF Data 

The SCAPS LIF/CPT data profiles are provided in Appendix A.  The two columns on the right 

side of the SCAPS LIF/CPT data profiles present the LIF data.  The column labeled 

“Wavelength @ Peak” plots the wavelength of the highest fluorescent intensity.  The column 

labeled “Peak Intensity” plots the maximum fluorescence intensity for each reporting point.  The 

SCAPS LIF intensity profiles are also shown on Figure 5-2. 
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Of the 22 SCAPS LIF pushes, 10 had LIF wavelength and intensity responses typical of fuel 

fluorescence, 4 had responses that represent potential or weak fuel fluorescence and 8 had no 

fluorescence response representative of fuel (Figure 5-2 and Appendix A).  In the vicinity of the 

tank excavation of UST Site 229, fuel fluorescence response generally was weak or there was no 

response.  At locations further away from UST Site 229, towards IR Site 14, the LIF response is 

typical of fuel fluorescence.  Fuel fluorescence response was detected in intervals of varying 

thickness between approximately 6 to 13 feet below ground surface.   

The SCAPS location identification numbers were assigned in sequential order as they were 

performed.  The initial seven locations in the immediate vicinity of the former UST tank were 

predetermined, the remaining locations were determined under a dynamic work strategy.  The 

first location, SB229-01, performed within the former UST excavation, had the highest 

fluorescence intensity and thickest interval of the seven initial locations, as shown below.    

Push Location 
Maximum 

Fluorescence 
Intensity 

Fluorescence 
Interval (feet 

bgs). 

Fuel Fluorescence 
Interval Thickness 

(feet) 

SB229-01 139,660 9.1 – 13.8 4.7 

SB229-02 11,346 10.9 – 11.7 0.8 

SB229-03 39,890 8.8 – 9.6 0.8 

SB229-04 3,863 None - 

SB229-05 3,992 None - 

SB229-06 12,222 8.4 – 8.9 0.5 

SB229-07 7,705 8.2 – 8.5 0.3 

Locations SB229-02 through SB229-07 were all performed around the former UST excavation, 

and showed either no fuel fluorescence, or very low intensities of fuel fluorescence in thin 

intervals.  

The remaining 15 SCAPS step-out locations were determined based on the dynamic work 

strategy in the SAP.  Since very low intensity fuel fluorescence was found in bounding locations 

SB229-02, SB229-06, and SB229-07, step-out SCAPS pushes were performed on the pre-

designated 50 foot grid.  

The results from SB229-02 required two step-out locations, SB229-09 and SB229-10.  These 

two step-out locations had significantly higher fluorescence intensities than were found at any of 

the location in the vicinity of former UST 229. As shown below, the fluorescence intensities 

exceeded the maximum range of the detector, and were “clipped”.  

Push Location Maximum 
Fluorescence 

Intensity 

Fluorescence 
Interval (feet 

bgs). 

Fuel Fluorescence 
Interval Thickness 

(feet) 

SB229-01 139,660 9.1 – 13.8 4.7 

SB229-02 11,346 10.9 – 11.7 0.8 

SB229-09 246,712 (clipped) 8.2 – 10.1 1.9 

SB229-10 248,426 (clipped) 8.5 – 11.0 2.5 
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The SCAPS LIF data can be used to infer a pattern of residual fuel impact described as follows: 

 Within the limits of the former UST 229 excavation, there is a thick interval of residual 

fuel impact that yields moderate fluorescence intensity. 

 Surrounding the limits of the Former UST 229 excavation, there are some thin intervals 

of residual fuel that yield very low fluorescence intensity.  These fluorescence intervals 

are discontinuous and appear to pinch out within approximately 50 feet of the former 

UST 229 excavation.  

 At two locations approximately 50 feet down-gradient and 50 feet cross-gradient from the 

former UST, there is a thickened interval of residual fuel that yields extremely high 

fluorescence intensity.  

As per the dynamic work strategy in the SAP, additional step-out locations were performed from 

locations SB229-09 and SB229-10.  In general, additional these step-out locations away from 

UST Site 229 showed increasing thicknesses of residual fuel that yielded extremely high 

fluorescence intensity, in a down- and cross-gradient direction towards IR Site 14 to the 

southeast.  

5.3 Soil Sample Analytical Results 

A total of seven soil samples were collected and analyzed for potential petroleum hydrocarbon 

impacts at six SCAPS CPT/LIF sampling locations: SB229-01, -02, -08,  10, -19 and -21.  The 

analytical results, shown in Table 5-1, are presented graphically in the Soil Sample Logs in 

Appendix A. Soil sample analytical results are summarized on Figures 5-2 and the validated 

laboratory analytical report is included in Appendix A.   

Soil samples were collected adjacent to the SCAPS CPT/LIF push holes. Two soil samples were 

collected from location SB229-01 in the former UST tank pit, one above the water table at 5 to 

6.5 feet bgs, and the second below the water table at 11 to 12.5 feet bgs.  The soil sample from 5 

to 6.5 feet bgs was collected from a depth interval of background fluorescence intensity that did 

not show a wavelength typical of fuel.  The sample showed no visual evidence or other 

indications of hydrocarbon impacts.  Analytical results were below the reporting limits for all 

constituents, consistent with LIF data.  The soil sample from 11 to 12.5 feet bgs targeted an 

elevated fluorescence intensity response that showed a wavelength typical of fuel.  The sample 

showed visual evidence of green/gray staining and had a weathered fuel odor.  The concentration 

of TPH-diesel was 1,800 mg/kg, consistent with LIF data.  Concentrations of benzene and 

ethylbenzene were below 7 µg/kg, naphthalene was 17 µg/kg, and concentrations of four other 

PAH compounds ranged from 15.0 µg/kg to 59 µg/kg.  

One soil sample was collected from location SB229-02, situated just down gradient of the former 

tank pit, below the water table at 10.5 to 12 feet bgs.  The sample targeted an interval of slightly 

elevated fluorescence intensity response that showed a wavelength typical of fuel.  The sample 

showed visual evidence of green/gray staining and a diesel fuel odor.  The concentration of TPH-
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diesel was 2,800 mg/kg, consistent with LIF data. The concentration of benzene was 7 µg/kg, 

ethylbenzene was 38 µg/kg, xylenes were estimated at 2.7 J µg/kg, naphthalene was 21 µg/kg, 

and pyrene was 58 µg/kg.   

One soil sample was collected from location SB229-08, north and up-gradient of the former fuel 

tank pit, below the water table at 11 to 12.5 feet bgs corresponding to the depth interval sampled 

at location SB229-01.  The sample was collected from a depth interval of background 

fluorescence intensity that did not show a wavelength typical of fuel contamination.  This sample 

showed no visual evidence of staining or fuel odor, and analytical results were below reporting 

limits for all constituents, consistent with the LIF data. 

One soil sample was collected from location SB229-10, approximately 60 feet south of the 

former fuel tank pit, below the water table at 9.0 to 10.5 feet bgs.  The sample targeted an 

interval of elevated fluorescence intensity response that showed a wavelength typical of fuel 

contamination.  Since the original LIF location had been backfilled with ground (Section 4.3.4), 

the soil sample was collected at a separate location within approximately 3 feet of the LIF 

location.  Eighteen inches of soil was recovered in the direct push sampling device.  Inspection 

of the sample showed more heterogeneous distribution of fuel than was inferred by the LIF data. 

The sample showed sand and silt with visual evidence of staining and diesel fuel odor consistent 

with the LIF data from 9.0 to 10 feet bgs, with a decline in odors and stains from 10 to 10.5 feet 

bgs in sand underlying the silt.  The decline in stains and odors was not expected based on the 

LIF data. The end of the sample tube representing 10.5 feet bgs was marked for laboratory 

analysis.  The sample was selected to confirm the apparent lack of fuel contamination below the 

narrow confining silty layer.  Laboratory analytical results of the bottom of the 10 to 10.5 feet 

bgs sample tube report a very low estimated detection of diesel range petroleum hydrocarbons 

(10.0 J mg/kg), suggesting heterogeneous distribution of fuel impact consistent with the visual 

and olfactory observations.  All other constituents were below reporting limits. The LIF response 

suggesting the presence of fuel at this location is likely representative of the shallower stained 

soil and a heterogeneous distribution pattern related in part to variations in soil grain size.   

One soil sample was collected from location SB229-19, approximately 130 feet southeast and 

farther down gradient of the former tank pit, at the water table at 8.5 to 10 feet bgs.  The sample 

targeted an elevated fluorescence intensity response that showed a wavelength typical of fuel 

contamination.  The sample showed visual evidence of gray staining and a diesel fuel odor.  The 

concentration of TPH-diesel was 1,800 mg/kg, consistent with LIF data.  The concentration of 

benzene was estimated at 5.9 J µg/kg, ethylbenzene was estimated 190 J µg/kg, xylenes were 

estimated at 320 J µg/kg, toluene was estimated at 5.0 J µg/kg, naphthalene was 1,900 µg/kg, 

and five other PAH compounds were detected between 49 µg/kg and 900 µg/kg.  

The final soil sample was collected from location SB229-21, approximately 150 feet east of the 

former tank pit, at the water table at 8.5-10 feet bgs.  The sample targeted a fluorescence 

intensity response that showed a wavelength typical of fuel contamination.  The sample from 8.5 
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to 10 feet bgs showed visual evidence of gray staining and a fuel odor.  The concentration of 

TPH-diesel was 12,000 mg/kg, consistent with LIF data. The concentration of benzene was 

43,000 µg/kg, ethylbenzene was 48,000 µg/kg, xylenes were 65,500 µg/kg, toluene was 2,200 

µg/kg, naphthalene was 63,000 µg/kg, and eight other PAH compounds were detected at 

concentrations between 12 J µg/kg and 3,700 µg/kg. 

5.4 Temporary Well Screen Data 

Table 4-1 presents the water level data and potential free-product monitoring observations for the 

temporary well screens installed at six of the SCAPS LIF locations (SB229-01, -02,  03, -09, -10, 

and -16).  Water level data was collected at least 72 hours after piezometer installations.  Traces 

of free product (e.g., product droplets) were observed on the interface probe during collection of 

water level data in temporary well screen locations SB229-01, -09, and -10 on April 7, 2009, but 

free product was not detected above the instrument’s product-thickness measurement capability 

of 0.01 foot.   

It should be noted that the direct push technology used to install the temporary well screens 

displaces and compacts soil around the direct push rods, causing a temporary variations in pore 

pressure that could allow normally immobile residual product to be released.   Since the 

temporary well screens were not developed by pumping or surging, the trace product observed 

may be an artifact of using the direct push technology in soils containing residual immobile fuel.   

5.5 Groundwater Monitoring and Sampling Results 

5.5.1 Groundwater Elevation Data 

The groundwater level and the presence or absence of fuel product in each well was measured 

using an interface probe relative to a permanently marked survey point on the well casing or 

monument riser.  No fuel product was measured or observed in any of the wells, including 

SB229-MW01, where trace product droplets were previously observed on a temporary well 

screen.  

The groundwater level measurements were used to determine the groundwater flow direction and 

identify variations of the groundwater table.  Groundwater elevation data measured over four 

groundwater sampling events are provided in Table 5-2.  Groundwater contour maps for four 

sampling events are provided in Figures 5-3 to 5-6.  A summary of the groundwater elevation 

data is as follows: 

Sampling 
Event 

Number 

Date Groundwater 
Elevation (feet 

above MSL) 

Groundwater Flow 
Direction 

Average 
Gradient 

(ft/ft) 

1 August 6 and 7, 2009 3.35 to 3.54 Towards the east 0.001 

2 November 12 and 13, 2009 3.74 to 3.94 Towards the east 0.001 

3 July 19 and 20, 2010 3.62 to 4.17 Towards the east 0.001 

4 December 8 and 9, 2010 3.67 to 3.82 Towards the east 0.001 
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Based on a comparison of groundwater elevation data from the four monitoring events, it appears 

that an anomalously high groundwater elevation was reported in monitoring well SB229-MW01 

during the July 2010 event.  SB229-MW01 is located within the former tank cavity, and 

therefore any mounded groundwater present is likely highly localized, temporary, and limited to 

the backfilled tank cavity and immediate vicinity.  Since this is the result of a single anomalous 

reading, the groundwater elevation from this well was not used to draw the contours on Figure 5-

5.   

5.5.2 Purge Parameters 

Purge parameters give evidence that remediation by natural attenuation (RNA) in groundwater 

may be occurring within the dissolved phase plume.  Dissolved oxygen (DO) is typically the first 

electron acceptor to be utilized during the aerobic biodegradation of many organic compounds, 

including constituents of petroleum hydrocarbon fuels (US EPA, 2004).  After DO 

concentrations fall below approximately 0.5 milligrams per liter (mg/L), anaerobic processes will 

begin if sufficient electron acceptors are present.  DO measurements taken during all four events 

were below 0.5 mg/L from locations within the dissolved phase plume, and above 0.5 mg/L from 

locations outside of the dissolved phase plume, suggesting that aerobic biodegradation is 

occurring.  After DO has been depleted, biodegradation shifts from aerobic to anaerobic.  

Anaerobic biodegradation processes reduce oxidized electron acceptors resulting in the 

generation of measurable reduced species within the dissolved phase plume.  The 

oxidation/reduction potential (ORP) of groundwater is a measure of electron activity and is an 

indicator of the relative tendency of a solution to accept or transfer electrons.  The lower the 

ORP, the more reducing and anaerobic is the environment (US EPA, 2004).  The ORP 

measurements taken during all four events from locations within the dissolved phase plume were 

generally negative, suggesting that anaerobic biodegradation is occurring.  The lowest ORP 

measurement (-303.6 millivolts) was observed in monitoring well BSW-14-4 during the 

November 2009 groundwater monitoring event.  ORP measurements observed outside of the 

dissolved phase plume were significantly greater.  Temperature and pH are also at favorable 

levels for RNA to occur.  Biochemical processes are accelerated in groundwater at temperatures 

greater than 20°C (US EPA, 1998).  Groundwater temperatures in excess of 20°C were measured 

in groundwater from all six wells during all four events.  The optimal pH range for reductive 

pathway during anaerobic biodegradation is between 5 and 9 (US EPA, 1998).  Groundwater pH 

measured from all six wells during all four events was within this range.  Purge parameters are 

presented in Table 4-2.  

5.5.3 Groundwater Sample Analytical Results 

Groundwater samples were collected during four monitoring events to assess the nature and 

extent of petroleum hydrocarbon impact associated with former UST Site 229.  Results from the 

four monitoring events are described in the following subsection.  Validated laboratory analytical 
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results are presented in Appendix F, summarized in Table 5-3, are shown on Figure 5-7, and are 

graphed on Figures 5-8 through 5-10.   

In summary, four of the wells show detections of TPH-diesel exceeding the PAL for all four 

sampling events, and two wells show non-detectable TPH-diesel for all four sampling events. 

The highest concentration is 2.4 mg/L from SB229-MW01 in the former tank cavity, 

approximately 10 times the PAL of 0.21 mg/L.  Visual examination of the graphed TPH-diesel 

data (Figure 5-8) suggests that concentrations appear to be stable.  

Napthalene concentrations slightly exceeded the PAL of 23 µg/L on the following two 

occasions: 

 31 J µg/L in well SB229-MW01 during August 2009 

 30 µg/L in well BSW-14-4 during December 2010. 

All other PAH compounds consistently had concentrations below the PAL.   

Each sampling event is discussed in the following subsections.  

5.5.3.1 First Groundwater Monitoring Event (August 2009)   

Groundwater samples were collected from monitoring wells on August 6 and 7, 2009.  Based on 

the validated laboratory results, TPH-d was reported above the PAL in four of the six wells 

sampled.  The maximum concentration of 2.4 mg/L was in a sample analyzed from well SB229-

MW01.  The only PAH reported above the screening criteria this event was naphthalene, which 

was detected in a sample analyzed from well SB229-MW01 at 31J ug/L, slightly above the PAL 

of 24.0 ug/L.   

5.5.3.2 Second Groundwater Monitoring Event (November 2009) 

Groundwater samples were collected from monitoring wells on November 12 and 13, 2009.  

Based on the validated laboratory results, TPH-d was reported above the PAL in four of the six 

wells sampled.  The maximum concentration of 1.7 mg/L was in a sample analyzed from well 

SB229-MW01.  No PAHs (including naphthalene) were reported above PALs in groundwater 

analyzed from all six wells during this event. 

5.5.3.3 Third Groundwater Monitoring Event (July 2010) 

Groundwater samples were collected from monitoring wells on July 19 and 20, 2010.  Based on 

the validated laboratory results, TPH-d was reported above the PAL in four of the six wells 

sampled.  The maximum concentration of 1.9 mg/L was found in samples analyzed from wells 

SB229-MW01 and SB229-MW02.  No PAHs (including naphthalene) were reported above the 

PALs in groundwater analyzed from all six wells during this event. 

5.5.3.4 Fourth Groundwater Monitoring Event (December 2010) 

Groundwater samples were collected from monitoring wells on December 8 and 9, 2010.  
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Based on the validated laboratory results, TPH-d was reported above the PAL in four of the six 

wells sampled.  The maximum concentration of 1.6 mg/L was in a sample analyzed from well 

SB229-MW02.  The only PAH reported above the PAL this event was naphthalene, which was 

detected in a sample analyzed from well BSW-14-4 at 30 ug/L, slightly above the screening level 

of 24.0 µg/L. 
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6.0 CONCEPTUAL SITE MODEL 

The CSM for the NAVWPNSTA Seal Beach UST Site 229 study area was compiled from 

historical research, site visits and available hydrogeological and chemical data from all 

investigations to date. 

6.1 Potential Sources and Contaminants 

A release of diesel fuel related to the former operations of the two 10,000-gallon USTs occurred 

within a limited area of the site.  During four of groundwater sampling events, free product was 

not present in the monitoring wells.  Mobile fuel product does not appear to exist at the site.   

Soil is impacted with residual diesel fuel and related PAHs in the vicinity of the former tank, 

with a maximum TPH-diesel concentration in this area of 2,800 mg/kg.  The thickness of the 

residual diesel near former UST Site 229 is greatest within the limits of the former UST 

excavation.  Adjacent to the former excavation, thickness of soil impacted with residual diesel is 

less than 1 foot, and appears to continue to thin and pinch out within approximately 50 feet 

(Figure 5-2).  Based on the SCAPS data, petroleum migration away from the UST was primarily 

within the saturated silty sand along the top of the clay/silt interbeds, which appears to help limit 

downward migration (Figure 6-1).   

At approximately 50 feet from the former UST 229 location, to the south (cross-gradient) and 

east (down-gradient), thicker intervals of higher fuel concentrations are inferred from the SCAPS 

LIF data, which continue to thicken towards IR Site 14.  

A USGS study conducted at IR Site 14 concluded that gasoline had spread almost radially 

through the subsurface soil to a distance of 150 to 300 feet from the source (USGS, 1991).  The 

gasoline-contaminated soil was estimated to encompass an area of 160,000 square feet, with an 

approximate thickness of 1 to 2 feet near the water table.  Note that the former tank cavity at 

UST Site 229 is located within 300 feet of the IR Site 14 source area.   

Petroleum impacts detected in the south and eastern SCAPS locations away from the former 

UST Site 229 location appear to be related to IR Site 14, based upon groundwater flow direction 

and available soil and groundwater data from UST Site 229 and IR Site 14. The highest BTEX 

concentrations in soil (boring SB229-21) roughly correspond with the location of the highest 

BTEX concentrations in groundwater (well BSW-14-4) reported during IR Site 14 groundwater 

sampling in 2006 (MARRS, 2007).  In addition, the highest concentration and greatest number of 

PAHs in soil were also reported at this same general location (boring SB229-21).   

Dissolved-phase fuel is present in groundwater.  Dissolved PAH concentrations are below PALs 

for all sampling events, except for two detections of naphthalene.  Dissolved diesel 

concentrations appear to be stable. In addition, DO and ORP data from groundwater sampling 

suggesting that RNA is occurring.  
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6.1.1 Estimated Mass of Petroleum Hydrocarbons Left In Place  

The SCAPS LIF data and soil sampling data was used to provide an updated boundary of the 

diesel impact in the vicinity of Former UST Site 229, as shown on Figure 5-2. The estimated 

area of Former UST Site 229 soil impacted with diesel is approximately 3,400 square feet.  In 

order to estimate the volume of soil impacted with diesel, the impacted area was subdivided into 

cells and each cell assigned a thickness based on a conservative extrapolation from 

representative LIF data.  The assigned thicknesses ranged from 1 to 4 feet, as shown on Figure 6-

2. The volume of each cell was calculated and summed, resulting in an estimated volume of 

former UST Site 229 soil impacted with diesel of approximately 8,250 cubic feet (306 cubic 

yards).  In order to estimate the mass of diesel left in place, the TPH-diesel concentration of 

1,800 mg/kg from sample SB229-01-S-02 was applied to the cells representing the former tank 

excavation, and the TPH-diesel concentration of 2,800 mg/kg from sample SB229-02-S-01 was 

applied to the remaining volume of estimated soil impacted with diesel.  A soil density of 1.5 

grams per cubic centimeter was assumed.  The resulting estimated mass of diesel left in place at 

Former UST Site 229 is approximately 1,900 lbs.  

6.2 Pathways 

Based on LIF and soil sampling data, diesel impact is not present at depths shallower than 

approximately 8 feet below ground surface, and the distribution appears to be a smear zone 

associated with water table fluctuations.   Based on the three soil samples from the UST Site 229 

vicinity, soil from ground surface to 10 feet bgs do not appear to exceed PALs.  Therefore, direct 

contact with soil does not appear to be a complete pathway for exposure.  

Dissolved-phase fuel appears to have migrated away from the source area in the downgradient 

direction in the shallow groundwater, towards the east and southeast. 

6.3 Receptors 

UST Site 229 lies on the seaward side of the Newport-Inglewood Fault, where groundwater is 

predominantly brackish to saline and unsuitable for human consumption.  Based on the depth of 

the diesel impact, the concentrations of the PAHs relative to screening criteria, the general lack 

of VOCs, and the brackish quality of groundwater, no pathways to human receptors have been 

identified for this site.   

6.3.1 Ecological Risk Screening Evaluation 

The nearest edge of the SBNWR to the site is located approximately 400 feet east-southeast of 

the center of the former UST excavation at UST Site 229.  An Ecological Risk Screening 

Evaluation of groundwater data collected from UST Site 229 was conducted by Geosyntec 

Consultants to determine if groundwater constituents from the site have the potential to impact 

the surface water body associated with the SBNWR.  The Ecological Risk Screening Evaluation 

(Geosyntec, 2011) is provided in Appendix H. 
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In summary, The methodology used in the screening evaluation was consistent with ecological 

risk assessment guidance from the Department of the Navy entitled “Navy Policy for Conducting 

Ecological Risk Assessment” (DoN, 1999) and the California Department of Toxic Substance 

Control’s “Guidance for Ecological Risk Assessment at Hazardous Waste Sites and Permitted 

Facilities, Parts A and B (California Department of Toxic Substances Control [DTSC], 

1996a,b).”  Ecologically-based groundwater screening levels were compared to the maximum 

concentrations of constituents detected in groundwater.  Consistent with the SAP, ecological 

risk-based screening levels for surface water estuary habitat were used from the document 

“Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, 

Interim Final-November 2007, revised May 2008” (RWQCB, San Francisco Bay Region, 2008).  

The technical approach Geosyntec used for the Ecological Risk Screening Evaluation is the same 

approach used to calculate a dilution attenuation factor (DAF) for adjacent IR Site 14.  The 

Technical Memorandum for NAVWPNSTA Installation Restoration Site 14 prepared in January 

2005 (MARRS/Geosyntec, 2005) and approved by the RWQCB and DTSC, specifically 

Appendix B (MARRS/Geosyntec, 2005), provides a brief calculation of the dilution attenuation 

factor based on local tidal effects, calculated hydraulic conductivities, existing hydraulic 

gradients, and an estimate of the plume area at the tidal basin interface.  Because UST 229 and 

Site 14 are adjacent and Site 14 lies between UST 229 and the SBNWR it is appropriate to 

consider the sites linked.   

The Ecological Risk Screening Evaluation for UST Site 229 (Geosyntec, 2011) in Appendix H 

incorporates UST 229 and Site 14 data to support the use of a DAF for groundwater constituents 

of concern.  Based on the results of the ecological risk screening, it is unlikely that surface water 

quality at the SBNWR is being or will be adversely affected by constituents detected at UST Site 

229.  The conclusion is based in the following findings: 

 In general, site concentrations in monitoring wells located upgradient of SBNWR and 

Site 14 are below relevant ecological screening levels for PAHs. 

 There is increasing research data pointing to biodegradation of fuel hydrocarbons under 

both aerobic and anaerobic conditions under a variety of soil and geochemical conditions 

(USGS, 2010). 

 A DAF of 10 to 1 for groundwater to surface water mixing is considered conservative 

based on the analysis conducted for UST 229/Site 14 which showed a much higher 

dilution attenuation factor due to groundwater gradient and tidal mixing.  After applying 

the DAF to the site concentrations in monitoring wells, if the PAHs in groundwater were 

to reach the SBNWR, they would be diluted to below relevant ecological screening levels 

prior to reaching ecological receptors.  
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

This investigation consisted of using screening data from 22 SCAPS LIF pushes, the collection 

and analysis of 7 soil samples, the installation of 6 temporary well screens, the installation and 

development of 4 groundwater monitoring wells, and 4 groundwater sampling and analysis 

events covering the 4 newly installed wells and 2 existing wells.  Fieldwork for former UST Site 

229 was conducted in general accordance with the Final Work Plan and SAP (BRADY, 2009a), 

and SAP Addendum 01 (BRADY, 2009b). 

Based on the validated laboratory results, TPH-d was reported above the project screening level 

of 0.21 mg/L in four of the six wells sampled (SB229-MW01, SB229 MW02, SB229-MW03 and 

BSW-14-4) during all four events.  The maximum TPH-diesel concentration of 2.4 mg/L was 

from a sample analyzed from well SB229-MW01 during the August 2009 event.  The only PAH 

reported above the screening criteria was naphthalene, which was detected slightly above the 

screening level of 24.0 ug/L in samples analyzed from wells SB229-MW01 (31J ug/L) during 

the August 2009 event, and BSW-14-4 (30 ug/L) during the December 2010 event.   

The following conclusions and recommendations were formed based on the results of this 

investigation as they relate to the DQOs established for this project.    

7.1 Data Quality Objective Conclusions and Recommendations 

The following DQOs were established in the SAP and approved by the Navy and regulatory 

team.  The DQOs addressed by this investigation are as follows: 

1. If free-phase petroleum hydrocarbons are measured or observed to be present at any 

level in a groundwater monitoring well, then corrective action will be recommended, 

otherwise NFA regarding free-phase petroleum hydrocarbons will be recommended. 

 

No free-phase petroleum hydrocarbons was measured or observed in any of the six 

monitoring wells during four groundwater sampling events.  This suggests that traces of 

product (droplets) that were observed from temporary well screens are an artifact of the 

direct push technology used to install the temporary well screens.  Mobile fuel product 

does not appear to exist at the site, therefore no further action is recommended for free-

phase petroleum hydrocarbons at former UST Site 229.     

 

2. If the former diesel fuel release area is bounded by SCAPS LIF locations with LIF 

intensity counts below 10,000, and the boundary is confirmed by soil sample data from 

the fixed-base laboratory reporting concentrations of fuel-related constituents below 

project screening criteria (SAP Worksheet #15), then a recommendation of NFA 

regarding petroleum contamination of soil will be made for all areas outside the 

boundary, and the area within the boundary may require corrective action if the soil is 



Draft  Date: May 16, 2011 
Extended Site Assessment Report 
Former UST Site 229, NAVWPNSTA Seal Beach, California 
DCN: RBAE-4302-0120-0087   Page 7-2 

causing a need for corrective action of groundwater, as determined in decision rules 4a 

through 4d. 

 

The former diesel release area was bounded by SCAPS LIF locations with LIF intensity 

counts below 10,000 counts, and confirmed by soil sampling data compared to PALs, 

except for SCAPS LIF location SB229-02 located south east of the former UST location.  

LIF intensity at SB229-02 was 11,346 counts in a 0.8-foot-thick interval between 10.9 

and 11.7 feet bgs.  TPH-diesel in soil at this location was 2,800 mg/kg.  

 

Additional step-out locations were performed away from SB229-02.  In general, these 

step out locations away from UST Site 229 showed increasing thicknesses of residual 

fuel that yielded extremely high fluorescence intensity, in a down- and cross-gradient 

direction towards the IR Site 14 to the southeast.   

 

Based on the LIF data intensities, depths, and thicknesses, it appears that the residual 

diesel impact to soil from former UST Site 229 pinches out somewhere between SB229-

02 and the step out pushes to the southeast.  The residual fuel towards the southeast 

appears to be related to the IR Site 14, which has previously been characterized and 

granted NFA.  

 

3. If the validated fixed-base laboratory analysis by EPA Method 8260B of groundwater 

from a sampling event (from either temporary or permanent groundwater monitoring 

wells) reports concentrations of BTEX or naphthalene greater than the project screening 

criteria (SAP Worksheet #15), then, per agreement at Planning Meeting with California 

RWQCB (SAP Worksheet #9), analyses of groundwater by EPA Method 8260B reporting 

also MTBE will be recommended for subsequent groundwater sampling events. 

 

Based on the interim data from the SCAPS investigation, a subsequent meeting on July 

14, 2009 between the Navy and the RWQCB representative, and  Final SAP Addendum 

01 (BRADY, 2009b), BTEX compounds by EPA Method 8260B were removed from the 

groundwater sampling analytical protocol due to the lack of BTEX detections reported in 

site soil samples.  This resulted in no need for analysis of MTBE by EPA Method 8260B.   

 

4. a. If validated fixed-base laboratory analysis from the first groundwater sampling event 

of four temporary or permanent groundwater monitoring wells, positioned with one 

located upgradient, one in the location of the highest LIF fluorescence, and two located 

downgradient, reports concentrations of fuel-related constituents below project screening 

criteria (SAP Worksheet #15), then NFA related to UST Site 229 will be recommended. 
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Based on the validated analytical data from the six permanent monitoring wells sampled 

during the first groundwater event in August 2009, TPH-d and naphthalene were reported 

above the project screening criteria (See decision rule 4b).  

 

4. b. If validated fixed-base laboratory analysis from the first groundwater sampling event 

of four temporary or permanent groundwater monitoring wells, positioned with one 

located upgradient, one in the location of the highest LIF fluorescence, and two located 

downgradient, reports any concentrations of fuel-related constituents above project 

screening criteria (SAP Worksheet #15), then four quarters of sampling from permanent 

groundwater monitoring wells will be recommended to evaluate plume stability. 

 

Since TPH-d and naphthalene were reported above the project screening levels during the 

first groundwater event in August 2009, three additional monitoring events were 

recommended to evaluate plume stability (See decision rule 4c). 

 

4. c. Based on the LIF fluorescence results, four permanent groundwater monitoring wells 

will be installed, with one located upgradient, one in the location of the highest 

fluorescence, and two located downgradient.  Groundwater monitoring will be conducted 

quarterly for one year.  COC concentrations and groundwater elevations over time for 

each groundwater monitoring well will be plotted to evaluate the stability of the COCs in 

groundwater.  If concentrations of fuel-related constituents detected above the MCLs are 

stable or decreasing or are below the Project Screening Criteria, then NFA will be 

recommended. 

 

Four groundwater monitoring events were conducted.  Based on the validated analytical 

results, TPH-diesel was reported above the project screening criteria of 0.21 mg/L in four 

of the six wells sampled (SB229-MW01, SB229 MW02, SB229-MW03 and BSW-14-4) 

during all four events at a maximum concentration of 2.4 mg/L in a sample analyzed 

from well SB229-MW01 during the August 2009 event.  TPH-diesel concentrations 

appear to be stable across the site and display moderate seasonal variability.   

 

The only PAH reported above the project screening criteria was naphthalene, which was 

detected slightly above the screening criteria of 24.0 ug/L in only two samples analyzed 

during the four events.  Naphthalene was reported at 31J ug/L in well SB229-MW01 

during the first event in August 2009, and was reported at 30 ug/L in well BSW-14-4 

during the fourth event in December 2010.   

 

4. d. If validated fixed-base laboratory analysis from four quarterly groundwater sampling 

events of four permanent groundwater monitoring wells, positioned with one located 

upgradient, one in the location of the highest LIF fluorescence, and two located 
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downgradient, reports concentrations of fuel-related constituents are increasing, then 

additional investigation or corrective action will be recommended. 

 

This decision rule is not applicable (See decision rule 4c). 

 

Primary Goal: If the nature and extent of the fuel release has been defined by the 

preceding decision rules, and the plume is stable or decreasing, then a recommendation 

will be made for site closure with NFA, otherwise recommendations for further action 

will be made based on the revised CSM. 

 

The nature and extent of the diesel release at former UST Site 229 hast ben adequately 

defined by the SAP decision rules. The plume appears to be stable. No complete 

pathways to human receptors have been identified. Additionally, an ecological risk 

screening evaluation has concluded that any dissolved phase diesel constituents migrating 

towards ecological receptors will be diluted and attenuated to below relevant ecological 

screening levels prior to reaching ecological receptors.  

 

Therefore, it is recommended that former UST Site 229 be granted a status of NFA.   
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TABLE 2-1 
 

Summary of UST 229 Excavation Soil Sample Results 
Former UST Site 229, NAVWPNSTA Seal Beach 

 

Analyte 
Total 

Number of 
Samples 

Number of 
Detections 

Reported Range of  
Concentrations 

TPH-d 4 3 770 to 3,500 mg/kg 

Benzene 4 1 43 µg/kg 

Toluene 4 2 29 and 34 µg/kg 

Ethylbenzene 4 1 560 µg/kg 

Total xylenes 4 4 18 to 920 µg/kg 

 

Notes: 
Source of data: Riedel Environmental Services, Inc., (RES) (RES, 1991) 
 
Acronyms: 
mg/kg milligrams per kilogram 
µg/kg micrograms per kilogram 
TPH-d total petroleum hydrocarbons as diesel 



TABLE 4-1 
 Temporary Piezometer Data

Former UST Site 229, NAVWPNSTA Seal Beach

Temporary 
Piezometer ID

Installation 
Date

Measurment 
Date

Depth to 
Water (feet 

bgs)

Free Product Thickness 
(feet)

SB229-01 4/1/2009 4/7/2009 9.02 trace*
SB229-02 4/1/2009 4/7/2009 8.91 -
SB229-03 4/1/2009 4/7/2009 8.95 -
SB229-09 4/2/2009 4/7/2009 8.37 trace*
SB229-10 4/2/2009 4/7/2009 8.83 trace*
SB229-16 4/3/2009 4/7/2009 8.30 -

Notes : 
The Temporary Piezometer ID corresponds to the SCAPS boring with the same numerical identifier.

Acronyms: 
bgs - below ground surface

* - Trace indicates free product droplets were observed on the interface probe, but not detected 
instruments measurement capability of 0.01 foot.
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Well ID Date Sampled
Water Temp 

(°C)

Specific 

Conductivity 

(mS/cm)

pH ORP / Eh (mV)
DO        

(mg/L)

Turbidity 

(NTU)

8/7/2009 22.42 1.470 6.43 ‐274.5 0.10 0.48

11/13/2009 23.06 1.336 6.71 ‐303.6 0.31 2.73

7/20/2010 21.67 1.413 6.70 ‐262.5 0.28 2.99

12/9/2010 21.57 0.972 6.73 ‐164.7 0.20 2.12

8/7/2009 21.70 1.507 6.55 64.3 1.09 4.04

11/13/2009 21.98 1.347 6.97 145.5 0.95 1.95

7/20/2010 20.85 1.404 6.77 177.4 1.46 2.79

12/9/2010 21.05 0.947 6.85 160.8 0.79 4.50

8/7/2009 23.25 0.888 6.59 ‐51.0 0.12 1.54

11/12/2009 23.29 0.844 6.90 ‐212.7 0.30 2.22

7/19/2010 21.99 0.847 6.72 ‐142.7 0.32 6.10

12/8/2010 22.39 0.505 6.99 ‐85.2 0.18 0.70

8/6/2009 23.34 1.368 6.41 24.1 0.15 2.22

11/12/2009 23.88 1.294 6.82 ‐122.5 0.37 1.25

7/19/2010 22.45 0.973 6.64 31.5 0.33 2.71

12/8/2010 22.38 0.754 6.91 38.3 0.28 1.40

8/7/2009 22.58 1.245 8.33 95.7 0.12 1.67

11/12/2009 23.50 1.159 7.68 ‐128.0 0.19 2.24

7/19/2010 22.06 1.180 7.59 ‐27.2 0.19 2.91

12/9/2010 22.34 0.795 7.79 168.0 0.17 4.24

8/6/2009 23.48 0.699 7.23 ‐20.6 1.85 2.75

11/12/2009 23.73 0.676 7.43 25.7 0.89 2.02

7/19/2010 22.75 0.624 7.25 93.6 0.62 4.79

12/8/2010 22.77 0.425 7.38 178.0 0.90 0.00

Acronyms:
ORP / Eh Oxidation Reduction Potential

DO Dissolved Oxygen

mg/L Milligrams per Liter

mV Millivolts

mS/cm Microsiemens per Centimeter 
oC Degrees Centigrade

NTU Nephelometric Turbidity Unit

TABLE 4-2
Purge Parameters

Former UST Site 229, NAVWPNSTA Seal Beach

BSW‐14‐6

BSW‐14‐4

SB229‐MW04

SB229‐MW03

SB229‐MW02

SB229‐MW01
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Scaps CPT/LIF X Y GPS Date

SB229-01 6003027.50 2219079.48 4/1/2009
SB229-02 6003037.07 2219063.43 4/1/2009
SB229-03 6003014.12 2219098.35 4/1/2009
SB229-04 6002990.30 2219055.93 4/2/2009
SB229-05 6002987.12 2219109.28 4/2/2009
SB229-06 6003003.09 2219117.86 4/2/2009
SB229-07 6003041.89 2219102.84 4/2/2009
SB229-08 6002992.66 2219136.20 4/2/2009
SB229-09 6003085.94 2219057.66 4/2/2009
SB229-10 6003044.97 2219009.09 4/2/2009
SB229-11 6003081.80 2219011.29 4/2/2009
SB229-12 6003142.15 2219052.92 4/3/2009
SB229-13 6003038.31 2218974.00 4/3/2009
SB229-14 6003086.82 2219108.26 4/3/2009
SB229-15 6002991.14 2219010.28 4/3/2009
SB229-16 6002992.45 2218954.45 4/3/2009
SB229-17 6002940.38 2219007.27 4/3/2009
SB229-18 6003098.08 2218958.32 4/3/2009
SB229-19 6003150.24 2218993.80 4/6/2009
SB229-20 6003153.52 2218953.66 4/6/2009
SB229-21 6003189.12 2219072.38 4/7/2009
SB229-22 6003189.19 2219010.76 4/7/2009

TABLE 4-3 
SCAPS Push Locations

Former UST Site 229, NAVWPNSTA Seal Beach

Notes:
Locations collected using a Trimble Pro-XRS receiver.
Coordinates in NAD83 State Plane 6, Feet.
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TABLE 5-1
Soil Laboratory Analytical Results

Former UST Site 229, NAVWPNSTA Seal Beach

Analyte Name PAL
PAL 

Source
Units

SB229-01-S-01 
5.0'-6.5' bgs

SB229-01-S-02 
11.0'-12.5' bgs

SB229-02-S-01 
10.5'-12.0' bgs

SB229-08-S-01 
9.0'-10.5' bgs

SB229-10-S-01 
9.0'-10.5' bgs

SB229-19-S-01 
8.5'-10.0' bgs

SB229-21-S-01 
8.5'-10.0' bgs

TPH as diesel (EPA Method 8015B)
TPH-DIESEL RANGE 100 RCL mg/kg 20 U 1800 2800 26 U 10 J 1800 12000 
BTEX (EPA Method 8260B)
BENZENE 3 SSL ug/kg 5.6 U 6.7 7 5.9 U 5.2 U 5.9 U 43000 
ETHYLBENZENE 890 SSL ug/kg 5.6 U 6.8 38 5.9 U 5.2 U 190 J 48000 
O-XYLENE 1,600 SSL ug/kg 5.6 U 5.6 U 2.7 J 5.9 U 5.2 U 20 J 2500 
P-XYLENE 1,600 SSL ug/kg 11 U 11 U 11 U 12 U 10 U 300 J 63000 
TOLUENE 760 SSL ug/kg 5.6 U 5.6 U 5.7 U 5.9 U 5.2 U 5 J 2200 
Naphthalene (EPA Method 8260B)
NAPHTHALENE 0.55 SSL ug/kg 5.6 U 17 21 5.9 U 5.2 U 920 20000 
PAHs (8270 SIM)
ACENAPHTHENE 27,000 SSL ug/kg 31 U 59 36 U 39 U 38 U 250 1100 
ACENAPHTHYLENE NA NA ug/kg 31 U 27 J 36 U 39 U 38 U 35 U 36 U
ANTHRACENE 450,000 SSL ug/kg 31 U 26 J 36 U 39 U 38 U 77 320 
BENZO[A]ANTHRACENE 14 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 55 
BENZO[A]PYRENE 310 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
BENZO[B]FLUORANTHENE 47 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
BENZO[G,H,I]PERYLENE NA NA ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 12 J
BENZO[K]FLUORANTHENE 460 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
CHRYSENE 1,400 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
DIBENZ[A,H]ANTHRACENE 15 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
FLUORANTHENE 210,000 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 84 
FLUORENE 33,000 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 660 2100 
INDENO[1,2,3-CD]PYRENE 160 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
NAPHTHALENE 0.55 SSL ug/kg 31 U 37 U 36 U 39 U 38 U 1900 63000 
PHENANTHRENE NA NA ug/kg 31 U 37 U 36 U 39 U 38 U 900 3700 
PYRENE 150,000 SSL ug/kg 31 U 15 J 58 39 U 38 U 49 270 

Notes:
U Indicates the analyte was analyzed for but not detected at or above the stated limit.
J Indicates an estimated value. 
NA not available (No SSL is available for this analyte)
PAL Project action limit
RCL recommended soil cleanup level (LUFT Manual)
SSL soil screening level (US EPA, Region 9 PRGs, September 2008)
Bold values exceed PAL
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TABLE 5-2 
 Groundwater Elevation Data

Former UST Site 229, NAVWPNSTA Seal Beach

08/06/09 11/12/09 07/19/10 12/09/10 08/06/09 11/12/09 07/19/10 12/09/10
08/06/09 - 
11/12/09

11/12/09 - 
07/19/10

07/19/10 - 
12/09/10

SB229-MW01 12.20 8.66 8.26 8.03 8.38 3.54 3.94 4.17 3.82 0.40 0.23 -0.35

SB229-MW02 12.54 9.02 8.62 8.77 8.76 3.52 3.92 3.77 3.78 0.40 -0.15 0.01

SB229-MW03 11.01 7.54 7.16 7.27 7.27 3.47 3.85 3.74 3.74 0.38 -0.11 0.00

SB229-MW04 12.43 8.94 8.54 8.69 8.67 3.49 3.89 3.74 3.76 0.40 -0.15 0.02

BSW-14-4 10.99 7.64 7.25 7.37* 7.32 3.35 3.74 3.62* 3.67 0.39 -0.12 0.05

BSW-14-6 11.74 8.23 7.82 7.96* 7.93 3.51 3.92 3.78* 3.81 0.41 -0.14 0.03

Notes : 
1 - Elevations are relative to the North American Vertical Datum of 1988 (NAVD88).
2 - The  differences in groundwater elevations from the previous sampling event. Values are positive for water level rise and negative for water level decline.
* - Measurement performed on 7/20/10

Acronyms: 
ft - feet
MSL - mean sea level
TOC -  top of casing

Well 
Identification

TOC 
Elevation 
(ft above 

MSL)1

Difference in Groundwater 

Elevation (ft)2
Depth to Groundwater (ft below 

TOC)
Groundwater Elevation (ft above 

MSL)
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TABLE 5-3
Groundwater Analytical Results

Former UST Site 229, NAVWPNSTA Seal Beach

Analyte TP
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Analytical Method 8015B 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM

Units mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

PAL 0.21 23.0 30.0 0.73 0.027 0.20 0.029 0.10 3.7 0.35 7.5 8.0 3.9 0.048 24.0 4.6 2.0

PAL Source* ESL1 ESL2 ESL3 ** ESL4 ** ** ** ** ESL5 ESL5 ** ESL2 ** ESL2 ESL6 ESL5

Well ID Sample Date Sample ID

8/7/2009 BSW‐14‐4‐3Q09‐GW01 0.59 0.13 J 0.062 J 0.028 UJ 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.15 J 0.028 U 9.1 0.04 J 0.028 U

11/13/2009 BSW‐14‐4‐4Q09‐GW01 0.77 0.13 0.052 0.028 U 0.0094 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.12 0.028 U 7 0.067 J 0.028 UJ

7/20/2010 BSW‐14‐4‐3Q10‐GW01 0.34 J 0.064 0.025 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.064 0.028 U 2.6 0.016 J 0.028 U

12/9/2010 BSW‐14‐4‐4Q10‐GW01 1.1 0.16 0.060 0.028 U 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.17 0.028 U 30 0.11 0.010 J

8/7/2009 BSW‐14‐6‐3Q09‐GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/13/2009 BSW‐14‐6‐4Q09‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.035 U 0.028 UJ 0.028 UJ

7/20/2010 BSW‐14‐6‐3Q10‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 BSW‐14‐6‐4Q10‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.061 U 0.028 U 0.028 U

8/7/2009 SB229MW1‐3Q09‐GW01 2.4 0.93 J 0.72 J 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 3.3 J 0.028 U 31 J 3 J 0.037

11/12/2009 SB229MW1‐4Q09‐GW01 1.7 0.95 0.55 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.9 0.028 U 17 3.3J 0.032 J

7/19/2010 SB229MW1‐3Q10‐GW01 1.9 0.37 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.49 0.028 U 0.13 0.028 U 0.018 J

12/8/2010 SB229MW1‐4Q10‐GW01 1.4 0.44 0.21 0.059 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.0 0.028 U 0.44 0.11 0.029

8/6/2009 SB229MW2‐3Q09‐GW01 0.85 0.028 UJ 0.028 UJ 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW2‐4Q09‐GW01 1.3 0.053 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.042 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW2‐3Q10‐GW01 1.9 0.028 U 0.023 J 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW2‐4Q10‐GW01 1.6 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.029 U 0.028 U 0.014 J

8/7/2009 SB229MW3‐3Q09‐GW01 0.29 J 0.018 J 0.024 J 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.077 J 0.028 U 0.047 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW3‐4Q09‐GW01 0.24 J 0.028 U 0.013 J 0.028 U 0.028U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028U 0.028 U 0.028 J 0.028U 0.036 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW3‐3Q10‐GW01 0.42 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 SB229MW3‐4Q10‐GW01 0.29 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

8/6/2009 SB229MW4‐3Q09‐GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.014 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW4‐4Q09‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.049 J 0.028 UJ

7/19/2010 SB229MW4‐3Q10‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW4‐4Q10‐GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.087 U 0.028 U 0.028 U

SB229‐MW02

SB229‐MW03

SB229‐MW04

Sample Information

BSW ‐14‐4

BSW‐14‐6

SB229‐MW01

Draft  
Extended Site Assessment Report
Former UST Site 229, NAVWPNSTA Seal Beach, California
DCN: RBAE-4302-0120-0087

Date: May 16, 2011

Page 1 of 2



TABLE 5-3
Groundwater Analytical Results

Former UST Site 229, NAVWPNSTA Seal Beach

Notes and Acronyms:
Concentrations depicted in  Bold exceeded the analyte's PAL.

* The PALs are the "Lowest Estuary Aquatic Habitat Goal" Environmental Screening Levels (ESLs) listed on Table F4a of the ESL document; 
     these goals address potential discharge of groundwater to surface water and subsequent impact on aquatic life; potential dilution upon discharge to surface water was not considered (RWQCBSF, 2007)
** The ESL source is not listed for chemicals which had no concentrations reported above the detection limit.
ESL1 - drinking water goal based on studies carried out for the San Francisco airport pursuant to RWQCB Order No.  99-045
ESL2 - US EPA Ecotox fresh water (FW) chronic level
ESL3 - 10% US EPA surface water (SW) acute lowest observed effects level (LOEL)
ESL4 - US DOE FW chronic preliminary remediation goal
ESL5 - 50% Ontario Ministry of Environment and Energy FW chronic LOEL
ESL6 - US EPA SW criterion for continuous concentration
PAL - Project Action Limit (from Worksheet #15 of the Sampling and Analysis Plan (BRADY, 2009).
US EPA - United States Environmental Protection Agency
US DOE - United States Department of Energy
U - Indicates the analyte was analyzed for but not detected at or above the stated limit.
J -Indicates an estimated value. 
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SOIL        9.0'-10.5'  BGS
ALL  ANALYTES        ND

SB229-01-S-01
SOIL                     5.0'-6.5'  BGS
ALL  ANALYTES                   ND

SB229-02-S-01
SOIL             10.5'-12.0'  BGS
TPH-d                 2,800 mg/kg
BENZENE               7.0 ug/kg
ETHYLBENZENE    38 ug/kg
O-XYLENE           2.7J  ug/kg
NAPHTHALENE      21 ug/kg
PYRENE                  58 ug/kg
ALL OTHER  ANALYTES  ND SB229-10-S-01

SOIL               9.0'-10.5'  BGS
TPH-d                    10J mg/kg
ALL OTHER  ANALYTES  ND

SB229-19-S-01
SOIL                8.5'-10.0'  BGS
TPH-d                  1,800 mg/kg
ETHYLBENZENE  190J ug/kg
O-XYLENE              20J ug/kg
P-XYLENE            300J ug/kg
TOLUENE                 5J ug/kg
NAPHTHALENE     920 ug/kg
ACENAPHTHENE  250 ug/kg
ANTHRACENE         77 ug/kg
FLUORENE            660 ug/kg
NAPHTHALENE  1,900 ug/kg
PHENANTHRENE  900 ug/kg
PYRENE                   49 ug/kg
ALL OTHER  ANALYTES  ND

SB229-21-S-01
SOIL                           8.5'-10.0'  BGS
TPH-d                           12,000 mg/kg
BENZENE                     43,000 ug/kg
ETHYLBENZENE         48,000 ug/kg
O-XYLENE                      2,500 ug/kg
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TOLUENE                       2,200 ug/kg
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PYRENE                            270 ug/kg
ALL OTHER  ANALYTES             ND
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NOTE:
1. BSW-14-4 GROUNDWATER DATA FROM MARRS, 2007

LIF = LASER INDUCED FLUORESCENCE
mg/kg = MILLIGRAMS PER KILOGRAM
ug/kg = MICROGRAMS PER KILOGRAM
mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
ND = NOT DETECTED
J = ESTIMATED VALUE
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SB229-MW02

BSW-14-4
GROUNDWATER                          8/7/2009 
TPH-DIESEL RANGE            0.59       mg/L
ACENAPHTHENE                 0.13 J     ug/L
ACENAPHTHYLENE             0.062 J   ug/L
BENZO[A]ANTHRACENE     0.011 J    ug/L
FLUORENE                           0.15 J      ug/L
NAPHTHALENE                    9.1          ug/L
PHENANTHRENE                 0.04 J     ug/L
ALL OTHER ANALYTES          ND

BSW-14-6
GROUNDWATER    8/7/2009
ALL  ANALYTES        ND

SB229-MW01
GROUNDWATER                         8/7/2009
TPH-DIESEL RANGE           2.4        mg/L
ACENAPHTHENE                0.93 J    ug/L
ACENAPHTHYLENE            0.72 J    ug/L
BENZO[A]ANTHRACENE    0.015 J  ug/L
FLUORENE                          3.3 J      ug/L
NAPHTHALENE                 31 J         ug/L
PHENANTHRENE                3 J         ug/L
PYRENE                               0.037     ug/L
ALL OTHER ANALYTES        ND

SB229-MW02
GROUNDWATER                           8/6/2009
TPH-DIESEL RANGE           0.85        mg/L
BENZO[A]ANTHRACENE    0.015 J    ug/L
ALL OTHER ANALYTES        ND

SB229-MW03
GROUNDWATER                     8/7/2009
TPH-DIESEL RANGE     0.29 J      mg/L
ACENAPHTHENE          0.018 J     ug/L
ACENAPHTHYLENE      0.024 J     ug/L
FLUORENE                    0.077 J     ug/L
ALL OTHER ANALYTES    ND

SB229-MW04
GROUNDWATER                          8/6/2009
BENZO[A]ANTHRACENE    0.014 J    ug/L
ALL OTHER ANALYTES         ND
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BENZO[K]FLUORANTHENE
CHRYSENE
DIBENZ[A,H]ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO[1,2,3-CD]PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

BRADY 5-3
May 13, 2011

GW_Aug09

NOTES
1. ALL RESULTS SHOWN ARE FROM VALIDATED
    LABORATORY ANALYTICAL DATA
2. RESULTS IN BOLD EXCEEDED THE ANALYTE
    SCREENING LEVEL 

mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
ND = NOT DETECTED
J = ESTIMATED VALUE

LEGEND

EXISTING MONITORING WELL!¬E

SITE 229 MONITORING WELL LOCATION!(#

GROUNDWATER SAMPLE LOCATIONA

GROUNDWATER ELEVATION CONTOUR
DASHED WHERE INFERRED
(NAVD88, AUGUST 2009)

MEASURED GROUNDWATER ELEVATION (NAVD88)(3.51')
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BSW-14-4
GROUNDWATER                        11/13/2009
TPH-DIESEL RANGE            0.77        mg/L
ACENAPHTHENE                 0.13         ug/L
ACENAPHTHYLENE             0.052       ug/L
BENZO[A]ANTHRACENE     0.0094 J   ug/L
FLUORENE                           0.12          ug/L
NAPHTHALENE                    7.0           ug/L
PHENANTHRENE                 0.067 J     ug/L
ALL OTHER ANALYTES          ND

BSW-14-6
GROUNDWATER         11/13/2009
ALL  ANALYTES                  ND

SB229-MW01
GROUNDWATER                      11/12/2009
TPH-DIESEL RANGE           1.7        mg/L
ACENAPHTHENE                0.95       ug/L
ACENAPHTHYLENE            0.55       ug/L
FLUORENE                          1.9         ug/L
NAPHTHALENE                 17            ug/L
PHENANTHRENE                3.3 J      ug/L
PYRENE                            0.032 J     ug/L
ALL OTHER ANALYTES        ND

SB229-MW02
GROUNDWATER                   11/12/2009
TPH-DIESEL RANGE         1.3         mg/L
ACENAPTHENE                 0.053     ug/L
CHRYSENE                        0.013 J  ug/L
ALL OTHER ANALYTES        ND

SB229-MW03
GROUNDWATER                           11/12/2009
TPH-DIESEL RANGE              0.24 J      mg/L
ACENAPHTHYLENE               0.013 J     ug/L
BENZO[A]ANTHRACENE        0.01 J      ug/L
DIBENZ[A,H]ANTHRACENE   0.01 J       ug/L
FLUORENE                             0.028 J     ug/L
INDENO[1,2,3-CD]PYRENE    0.0094 J   ug/L
ALL OTHER ANALYTES             ND

SB229-MW04
GROUNDWATER  11/12/2009
ALL ANALYTES          ND

NEW ESTIMATED EXTENT OF
HYDROCARBON PLUME IN SOIL

UST 229 SITE
LOCATION OF PREVIOUS EXCAVATION.
(TANKS REMOVED 1991, TANK SUPPORTS
STILL IN GROUND)
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5-4
May 13, 2011DATE:

FILE:
FIGURE:

GW_Nov09

GROUNDWATER RESULTS
NOVEMBER, 2009

         ANALYTE LIST             
TPH-DIESEL RANGE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO[A]ANTHRACENE
BENZO[A]PYRENE
BENZO[B]FLUORANTHENE
BENZO[G,H,I]PERYLENE
BENZO[K]FLUORANTHENE
CHRYSENE
DIBENZ[A,H]ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO[1,2,3-CD]PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

DRAFT

BRADY

NOTES
1. ALL RESULTS SHOWN ARE FROM VALIDATED
    LABORATORY ANALYTICAL DATA
2. RESULTS IN BOLD EXCEEDED THE ANALYTE
    SCREENING LEVEL 

mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
ND = NOT DETECTED
J = ESTIMATED VALUE

LEGEND

EXISTING MONITORING WELL!¬E

SITE 229 MONITORING WELL LOCATION!(#

GROUNDWATER SAMPLE LOCATIONA

GROUNDWATER ELEVATION CONTOUR
DASHED WHERE INFERRED
(NAVD88, NOVEMBER 2009)

MEASURED GROUNDWATER ELEVATION (NAVD88)(3.92')
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BSW-14-4
GROUNDWATER                  7/20/2010
TPH-DIESEL RANGE       0.34J    mg/L
ACENAPHTHENE            0.064    ug/L
ACENAPHTHYLENE       0.025J   ug/L
FLUORENE                      0.064    ug/L
NAPHTHALENE               2.6        ug/L
PHENANTHRENE            0.016J  ug/L
ALL OTHER ANALYTES     ND

BSW-14-6
GROUNDWATER  7/20/2010
ALL  ANALYTES           ND

SB229-MW01
GROUNDWATER                 7/19/2010
TPH-DIESEL RANGE      1.9       mg/L
ACENAPHTHENE           0.37      ug/L
FLUORENE                     0.49      ug/L
NAPHTHALENE              0.13      ug/L
PYRENE                          0.018J   ug/L
ALL OTHER ANALYTES    ND

SB229-MW02
GROUNDWATER                         7/19/2010
TPH-DIESEL RANGE           1.9           mg/L
ACENAPHTHYLENE            0.023J     ug/L
BENZO[A]ANTHRACENE     0.013J     ug/L
NAPHTHALENE                    0.028J     ug/L
ALL OTHER ANALYTES          ND

SB229-MW03
GROUNDWATER                 7/19/2010
TPH-DIESEL RANGE        0.42 J  mg/L
ALL OTHER ANALYTES     ND

SB229-MW04
GROUNDWATER                    7/19/2010
NAPTHALENE                    0.028J   ug/L
ALL OTHER ANALYTES          ND

0.001 FT/FT
(4.17' SEE NOTE 3)
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SEAL BEACH, CALIFORNIA
DATE:
FILE:

FIGURE:

GROUNDWATER RESULTS
JULY, 2010

BRADY

DRAFT

LEGEND

EXISTING MONITORING WELL!¬E

SITE 229 MONITORING WELL LOCATION!(#

GROUNDWATER SAMPLE LOCATIONA

         ANALYTE LIST             
TPH-DIESEL RANGE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO[A]ANTHRACENE
BENZO[A]PYRENE
BENZO[B]FLUORANTHENE
BENZO[G,H,I]PERYLENE
BENZO[K]FLUORANTHENE
CHRYSENE
DIBENZ[A,H]ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO[1,2,3-CD]PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NOTES
1. ALL RESULTS SHOWN ARE FROM VALIDATED
    LABORATORY ANALYTICAL DATA
2. RESULTS IN BOLD EXCEEDED THE ANALYTE
    SCREENING LEVEL
3. SB229-MW1 NOT USED FOR GW CONTOURS,
    DATA CHARACTERIZED AS ANOMOLOUS

mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
ND = NOT DETECTED
J = ESTIMATED VALUE

GROUNDWATER ELEVATION CONTOUR
DASHED WHERE INFERRED
(NAVD88, JULY 2010)

5-5
May 13, 2011

GW_Jul10_Redo

MEASURED GROUNDWATER ELEVATION (NAVD88)(3.78')
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BSW-14-4
GROUNDWATER                         12/9/2010 
TPH-DIESEL RANGE              1.1       mg/L
ACENAPHTHENE                    0.16     ug/L
ACENAPHTHYLENE                0.060   ug/L
BENZO[A]ANTHRACENE        0.011J  ug/L
FLUORENE                              0.17     ug/L
NAPHTHALENE                     30          ug/L
PHENANTHRENE                    0.11      ug/L
PYRENE                                   0.010J  ug/L
ALL OTHER ANALYTES             ND

BSW-14-6
GROUNDWATER    12/9/2010
ALL  ANALYTES             ND

SB229-MW01
GROUNDWATER                  12/8/2010
TPH-DIESEL RANGE      1.4       mg/L
ACENAPHTHENE           0.44      ug/L
ACENAPHTHYLENE       0.21      ug/L
ANTHRACENE                0.059    ug/L
FLUORENE                     1.0        ug/L
NAPHTHALENE              0.44      ug/L
PHENANTHRENE           0.11      ug/L
PYRENE                          0.029    ug/L
ALL OTHER ANALYTES    ND

SB229-MW02
GROUNDWATER                    12/8/2010
TPH-DIESEL RANGE         1.6       mg/L
PYRENE                              0.014J  ug/L
ALL OTHER ANALYTES          ND

SB229-MW03
GROUNDWATER                 12/9/2010
TPH-DIESEL RANGE        0.29J mg/L
ALL OTHER ANALYTES           ND

SB229-MW04
GROUNDWATER   12/8/2010
ALL ANALYTES        ND

0.001 FT/FT
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UST 229 SITE
LOCATION OF PREVIOUS EXCAVATION.
(TANKS REMOVED 1991, TANK SUPPORTS
STILL IN GROUND)

FORMER BUILDING 229

NEW ESTIMATED EXTENT OF
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DATE:
FILE:

FIGURE:

GROUNDWATER RESULTS
DECEMBER, 2010

BRADY

DRAFT

         ANALYTE LIST             
TPH-DIESEL RANGE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO[A]ANTHRACENE
BENZO[A]PYRENE
BENZO[B]FLUORANTHENE
BENZO[G,H,I]PERYLENE
BENZO[K]FLUORANTHENE
CHRYSENE
DIBENZ[A,H]ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO[1,2,3-CD]PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

5-6
May 13, 2011

GW_Dec10

(3.82')

(3.76')

(3.78')

(3.74')

(3.81')

(3.67')

NOTES
1. ALL RESULTS SHOWN ARE FROM VALIDATED
    LABORATORY ANALYTICAL DATA
2. RESULTS IN BOLD EXCEEDED THE ANALYTE
    SCREENING LEVEL 

mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
ND = NOT DETECTED
J = ESTIMATED VALUE

LEGEND

EXISTING MONITORING WELL!¬E

SITE 229 MONITORING WELL LOCATION!(#

GROUNDWATER SAMPLE LOCATIONA

GROUNDWATER ELEVATION CONTOUR
DASHED WHERE INFERRED
(NAVD88, DECEMBER 2010)

MEASURED GROUNDWATER ELEVATION (NAVD88)(3.81')
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BSW-14-4                                                                   GROUNDWATER                                             
                                                  SL        8/7/2009      11/13/2009       7/20/2010       12/9/2010
GW ELEVATION                         -              3.35'            3.74'                3.62'                3.67'
TPH-DIESEL RANGE             0.21            0.59             0.77                0.34J                1.1       mg/L
ACENAPHTHENE                    23             0.13 J           0.13                0.064               0.16      ug/L
ACENAPHTHYLENE               30              0.062 J         0.052              0.025J             0.060    ug/L
BENZO[A]ANTHRACENE     0.027           0.011 J         0.0094 J           ND                 0.011 J  ug/L
FLUORENE                             3.9             0.15 J           0.12                 0.064              0.17      ug/L
NAPHTHALENE                       24             9.1                7.0                   2.6                30           ug/L
PHENANTHRENE                   4.6             0.04 J           0.067 J            0.016J            0.11       ug/L
PYRENE                                  2.0             ND               ND                   ND                  0.010 J  ug/L
ALL OTHER ANALYTES ND

BSW-14-6                                             GROUNDWATER                                  
                             8/7/2009      11/13/2009       7/20/2010       12/9/2010
GW ELEVATION      3.51'            3.92'                 3.78'                3.81'
ALL  ANALYTES ND

SB229-MW01                                                                   GROUNDWATER                                       
                                                  SL         8/7/2009      11/12/2009       7/19/2010       12/8/2010
GW ELEVATION                         -              3.54'            3.94'                4.17'                3.82'
TPH-DIESEL RANGE             0.21            2.4               1.7                   1.9                   1.4       mg/L
ACENAPHTHENE                    23             0.93 J           0.95                0.37                  0.44     ug/L
ACENAPHTHYLENE               30              0.72 J          0.55                  ND                  0.21     ug/L
ANTHRACENE                           0.73         ND               ND                  ND                  0.059    ug/L
BENZO[A]ANTHRACENE     0.027           0.015 J          ND                  ND                   ND      ug/L
FLUORENE                             3.9             3.3 J              1.9                  0.49                 1.0       ug/L
NAPHTHALENE                       24            31 J               17                    0.13                 0.44     ug/L
PHENANTHRENE                   4.6              3 J                3.3 J                ND                  0.11     ug/L
PYRENE                                  2.0             0.037             0.032 J          0.018J              0.029    ug/L
ALL OTHER ANALYTES ND

SB229-MW02                                                                   GROUNDWATER                                      
                                                  SL        8/6/2009      11/12/2009       7/19/2010       12/8/2010
GW ELEVATION                         -              3.52'            3.92'                3.77'                3.78'
TPH-DIESEL RANGE             0.21            0.85             1.3                  1.9                    1.6       mg/L
ACENAPHTHENE                     23              ND              0.053              ND                   ND       ug/L
ACENAPHTHYLENE                30              ND               ND                0.023J               ND       ug/L
BENZO[A]ANTHRACENE       0.027         0.015 J          ND                0.013J               ND       ug/L
CHRYSENE                             0.35           ND              0.013 J             ND                    ND      ug/L
PYRENE                                   2.0            ND                ND                  ND                0.014 J    ug/L
ALL OTHER ANALYTES ND

SB229-MW03                                                                   GROUNDWATER                                        
                                                  SL        8/7/2009      11/12/2009       7/19/2010       12/9/2010
GW ELEVATION                         -              3.47'            3.85'                3.74'                3.74'
TPH-DIESEL RANGE              0.21          0.29 J            0.24 J            0.42J                0.29 J    mg/L
ACENAPHTHENE                     23           0.018 J            ND                 ND                   ND       ug/L
ACENAPHTHYLENE                30            0.024 J           0.013 J           ND                   ND       ug/L
FLUORENE                               3.9           0.077 J           0.028 J           ND                   ND       ug/L
ALL OTHER ANALYTES ND

SB229-MW04                                                                   GROUNDWATER                                       
                                                  SL        8/6/2009        11/12/2009       7/19/2010       12/8/2010
GW ELEVATION                         -              3.49'                3.89'                3.74'                3.76'
BENZO[A]ANTHRACENE      0.027        0.014 J               ND                  ND                  ND   ug/L
PHENANTHRENE                     4.6            ND                  0.049 J            ND                  ND    ug/L
ALL OTHER ANALYTES ND

APPROXIMATE
GW FLOW
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FILE:

FIGURE:

GROUNDWATER RESULTS
8/2009, 11/2009, 7/2010, 12/2010

DRAFT

         ANALYTE LIST             
TPH-DIESEL RANGE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO[A]ANTHRACENE
BENZO[A]PYRENE
BENZO[B]FLUORANTHENE
BENZO[G,H,I]PERYLENE
BENZO[K]FLUORANTHENE
CHRYSENE
DIBENZ[A,H]ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO[1,2,3-CD]PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NOTES
1. ALL RESULTS SHOWN ARE FROM VALIDATED
    LABORATORY ANALYTICAL DATA
2. RESULTS IN BOLD EXCEEDED THE ANALYTE
    SCREENING LEVEL 

mg/L = MILLIGRAMS PER LITER
ug/L = MICROGRAMS PER LITER
J = ESTIMATED VALUE
ND = ANALYTE NOT DETECTED
SL = SCREENING LEVEL BRADY 5-7

May 13, 2011
GW_All

LEGEND

EXISTING MONITORING WELL!¬E

SITE 229 MONITORING WELL LOCATION!(#

GROUNDWATER SAMPLE LOCATIONA

GROUNDWATER ELEVATION CONTOUR
DASHED WHERE INFERRED
(NAVD88, DECEMBER 2010)

MEASURED GROUNDWATER ELEVATION (NAVD88)(3.81')
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(3.67')
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Interim Internal Technical Memorandum 
SCAPS Investigation 

Underground Storage Tank Site 229 
Naval Weapons Station Seal Beach, California 

 

1.0 PURPOSE 

This Interim Internal Technical Memorandum was prepared by Richard Brady & Associates 
(RBA) under subcontract to Shaw Environmental and Infrastructure, Inc. (SHAW) for Naval 
Facilities Engineering Command Southwest (NAVFAC SW). The purpose of this document is to 
provide an update on the Site Characterization and Analysis Penetrometer System (SCAPS) 
Investigation at former Underground Storage Tank (UST) Site 229 at Naval Weapons Station 
(NAVWPNSTA) Seal Beach, California (Figures 1 and 2).  This document provides an updated 
conceptual site model (CSM) and recommendations for the location and construction of four 
permanent groundwater monitoring wells to assess potential dissolved phase petroleum 
hydrocarbons in groundwater.  A comprehensive Site Characterization Report will be prepared 
subsequent to the installation and sampling of the monitoring wells. All proposed work will be 
conducted in accordance with the Final Sampling and Analysis Plan (SAP) (RBA, 2009).  

2.0 BACKGROUND 

UST Site 229 is located southwest of the intersection of Industrial Road and Kitts Highway 
adjacent to the eastern edge of former Building 229.  The former UST tank pit covers an area of 
approximately 200 square feet.  Building 229 was demolished in the 1990s and no surface 
expression of the building remains.  Building 229 was the office of the NAVWPNSTA Seal 
Beach Comptroller/Controller and was used for accounting functions.  The USTs were 
reportedly used to fuel a boiler that provided heat for the building.   
 
Two 10,000-gallon steel USTs that formerly stored diesel fuel were removed from the site in 
1991 by Riedel Environmental Services, Inc., (RES).  RES collected four soil samples from the 
UST excavation for analysis of Total Petroleum Hydrocarbons as diesel (TPH-d) by United 
States Environmental Protection Agency (US EPA) Method 8015; and Benzene, Toluene, 
Ethylbenzene and Xylenes (BTEX) by US EPA Method 8020.  (RES, 1991) 
 
Upon completion of the excavation, UST removal, and sampling activities, RES backfilled the 
excavation with fill material.  The concrete anchor pad for the two USTs was left in place at a 
depth of approximately 11 feet below ground surface (bgs).  Based on the TPH-d and BTEX 
concentrations reported in soil samples from the UST excavation, RES recommended further 
investigation of NAVWPNSTA Seal Beach UST Site 229.  (RES, 1991) 
 
In 1992, Jacobs Engineering Group (JEG) conducted a UST Site Assessment Study at 
NAVWPNSTA Seal Beach UST Site 229.  This UST Site Assessment consisted of a geophysical 
survey, a screening level soil gas study consisting of the collection of five soil gas samples, the 
advancement of seven soil borings, and the conversion of three of the seven soil borings to 
groundwater monitoring wells.  Eleven soil samples were analyzed for TPH-extractable as diesel 
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by US EPA Method 8015 and BTEX by US EPA Method 8020.  The five soil gas samples were 
analyzed for TPH.  Three groundwater samples collected from monitoring wells MW-1, MW-4, 
and MW-5 surrounding the former tank pit were analyzed for TPH-extractable as diesel by US 
EPA Method 8015, and BTEX by US EPA Method 8020.  (JEG, 1993) 
 
Hydrocarbon concentrations were not reported in any of the five soil gas samples.  However, 
residual petroleum product was visible on temporary soil gas probes V-1 and V-4, installed 
above the water table in the former tank pit and just north of the tank pit, upon removal of the 
probes indicating product had migrated away from the UST location.  (JEG, 1993) 
 
Benzene and toluene were not reported in any of the 11 soil samples analyzed during the JEG 
assessment.  Ethylbenzene and total xylenes were reported in soils in the 11-foot bgs sample in 
MW-1 at concentrations of 230 and 170 micrograms per kilogram (µg/kg), respectively.  TPH-
extractable quantitated as diesel was reported in 5 of the 11 soil samples analyzed, with 
concentrations ranging from 53 milligrams per kilogram (mg/kg) in the 5.5-foot bgs sample from 
MW-3, to 2,600 mg/kg in the 11-foot bgs sample from MW-4.  TPH-extractable as diesel was 
also reported in soil samples collected from 8.5-feet bgs in soil borings SB6 and SB7.  (JEG, 
1993) 
 
Soil borings MW-1, MW-4, and MW-5 surrounding the former tank pit were advanced to a 
depth of 28 feet bgs and were subsequently converted to groundwater monitoring wells, 
developed, and sampled.  Each of the three monitoring wells was generally screened from 5 feet 
bgs to 28 feet bgs, and groundwater was encountered at approximately 8.5 feet bgs in each well.  
TPH-extractable as diesel and BTEX were not reported in any of the three groundwater samples 
from these three wells.  (JEG, 1993)  
 
JEG concluded that free product potentially exists on the groundwater above the in-place anchor 
pad from the former two 10,000-gallon USTs.  In addition, JEG concluded that hydrocarbons in 
groundwater appeared to be confined within approximately 10 feet north of the former 
excavation, and that the soil was impacted with hydrocarbons above the groundwater in the 
former excavation and approximately 25 feet northwest of the excavation beyond soil boring 
SB6 and monitoring well MW-4.  JEG recommended that hydrocarbon impacted soil be removed 
and remediated, and that any free product be removed during excavation activities. At the 
conclusion of the JEG site assessment all three groundwater monitoring wells were properly 
destroyed.  (JEG, 1993) 
 
No other additional work was conducted at the Site 229 after 1993 due to an experimental 
bioremediation study conducted by Stanford University (Reinhard, et. al., 2000) at Installation 
Restoration (IR) Site 14 (Former Gas Station Site), located directly to the east of UST Site 229.  
This study was conducted under the Department of Defense Environmental Security Technology 
Certification Program. The investigators of the study at IR Site 14 requested that no intrusive 
work be conducted at UST 229 during the bioremediation study.  A subsequent groundwater 
investigation of IR Site 14 was completed by MARRS Services, Inc. in 2007.  Findings 
concerning the groundwater conditions in the vicinity of IR Site 14 indicated that the depth to 
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groundwater at that time was approximately 8 to 10 feet bgs, with a gradient on the order of 10-2 
to 10-3 generally trending from west-northwest to east-southeast.  (MARRS, 2007) 

3.0 SCAPS WORK PERFORMED TO DATE 

Twenty-two SCAPS CPT/LIF pushes were completed at UST Site 229 at locations depicted on 
Figure 3.  The CPT/LIF work was conducted in two deployments between March 31, 2009 and 
April 7, 2009.  Lithologic data was collected using a Cone Penetrometer Test (CPT) probe.  The 
CPT is an instrumented probe that measures the cone resistance and sleeve friction of the probe 
penetration.  Data for cone resistance and sleeve friction are simultaneously recorded in units of 
tons per square foot at approximately 1-inch vertical intervals.  The data processing unit 
calculates the friction ratio (the ratio of sleeve friction to cone resistance).  The friction ratio and 
cone resistance values are mapped to corresponding soil behavior classifications using Robertson 
and Campanella’s method, providing continuous, real-time profiling of the subsurface lithology.  
 
The Laser Induced Fluorescence (LIF) probe augments the above-described standard CPT 
capabilities to include Petroleum Oil and Lubricants (POL) detection.  SCAPS uses the LIF via 
the push-rod and probe fiber-optic cable system to detect relative subsurface soil POL 
concentrations.  The SCAPS 308-nanometer (nm) xenon-chloride laser technology is best suited 
for investigating sites that include compounds containing two-ring (or greater) Polycyclic 
Aromatic Hydrocarbons (PAHs), such as aviation gasoline (AVGAS), gasoline, JP-4, JP-5, 
diesel fuel, or oils.   
 
The LIF provides measurements of POL with a vertical resolution of approximately 2 inches as 
the probe is pushed into the ground at a rate of 3 feet per minute.  As the LIF probe is pushed 
into the ground, laser light is transmitted via fiber optics within the rod-probe assembly.  The 
laser light is transmitted to the adjacent soil through an optical window mounted in the probe. As 
the optical window passes by the soil, the PAHs contained in POL are induced to fluoresce by 
the laser. This fluorescence signal is carried back to the surface through a second optical fiber in 
the probe-rod assembly. The return signal is analyzed by a linear photodiode array 
spectrophotometer and recorded on the onboard computer. 
 
As the CPT/LIF probe is advanced, computer-generated real-time continuous logs of 
fluorescence intensity and wavelength are produced simultaneously with the CPT soil resistance, 
cone pressure and soil classification logs. Fluorescence intensity and wavelength logs are used to 
evaluate the relative abundance of subsurface POL contaminants and to evaluate whether or not 
different types of POL are present.  CPT/LIF logs are presented in Appendix A. Graphic LIF 
intensity logs for the 22 SCAPS pushes are presented on Figure 4. The updated CSM showing 
the groundwater, geology, and fuel impact based on LIF data is presented as cross-sections on 
Figure 5. 
 
Soil samples were collected on April 28 and 29, 2009 using 6-inch-long, stainless steel tubes and 
a direct-push drive sampling tool. Samples for BTEX were immediately collected using three 5-
gram EnCore® sampling containers in accordance with US EPA Method 5035.  Samples for 
TPH-diesel and Naphthalene analysis were collected using the drive tube. A total of seven soil 
samples were analyzed for BTEX, Naphthalene, PAHs, and TPH-diesel by EMAX Laboratories 
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Inc. in Torrance, California. The laboratory analyses were scheduled in accordance with the 
Final SAP (RBA, 2009) and the agreements made at the November 28, 2008 planning meeting. 

4.0 SCAPS SOIL SAMPLING RESULTS 

A total of seven soil samples were collected and analyzed for potential petroleum hydrocarbon 
impacts at six SCAPS CPT/LIF sampling locations: SB229-01, -02, -08, -10, -19 and -21 (Figure 
3).  The soil samples were analyzed for BTEX, Naphthalene, PAHs, and TPH-diesel to 
determine the potential for impacts from the UST fuel product release, and to correlate with 
corresponding SCAPS LIF data.  The analytical results, shown in Table 1, are briefly described 
below, and presented graphically in the attached Soil Sample Logs (Appendix B), TPH-diesel 
results are shown on Figures 6 and Analytical Laboratory Data is included in Appendix C.  
 
Two soil samples were collected from location SB229-01 in the former UST tank pit, one above 
the water table at 5 - 6.5 feet bgs, and the second below the water table at 11 - 12.5 feet bgs.  The 
soil sample from 5 - 6.5 feet bgs was collected from a depth interval of background fluorescence 
intensity that did not show a wavelength typical of fuel contamination.  The sample showed no 
visual evidence or other indications of hydrocarbon impacts.  Analytical results were non-detect 
for all constituents, consistent with LIF data.  The soil sample from 11 - 12.5 feet bgs targeted an 
elevated fluorescence intensity response that showed a wavelength typical of fuel contamination. 
The sample showed visual evidence of green/gray staining and had a weathered fuel odor.  The 
concentration of TPH-diesel was 1800 mg/kg, concentrations of benzene and ethylbenzene were 
below 7 µg/kg; naphthalene was 17 µg/kg; and concentrations of four other PAH compounds 
ranged from 15.0 µg/kg to 59 µg/kg.  
 
One soil sample was collected from location SB229-02, situated just down gradient of the former 
tank pit, below the water table at 10.5 - 12 feet bgs.  The sample targeted an interval of slightly 
elevated fluorescence intensity response that showed a wavelength typical of fuel. The sample 
showed visual evidence of green/gray staining and a diesel fuel odor.  The concentration of TPH-
diesel was 2800 mg/kg; benzene was 7 µg/kg, ethylbenzene was 38 µg/kg, xylenes were 
estimated at 2.7 J µg/kg, naphthalene was 21 µg/kg; and pyrene was 58 µg/kg.   
 
One soil sample was collected from location SB229-08, north and up gradient of the former fuel 
tank pit, below the water table at 11 - 12.5 feet bgs.  The sample was collected from a depth 
interval of background fluorescence intensity that did not show a wavelength typical of fuel 
contamination.  This sample showed no visual evidence of staining or fuel odor, and analytical 
results were non-detect for all constituents, consistent with the LIF data. 
 
One soil sample was collected from location SB229-10, approximately 60 feet south of the 
former fuel tank pit, below the water table at 9 - 10.5 feet bgs.  The sample targeted an interval 
of elevated fluorescence intensity response that showed a wavelength typical of fuel 
contamination.  The sample showed visual evidence of staining and diesel fuel odor down to 10 
feet bgs, with a decline in odors and stains from 10 - 10.5 feet bgs.  The sample from 10 - 10.5 
feet bgs was submitted from beneath an identified narrow silty confining layer within the 
designated sampling interval that was below the observed petroleum impacts.  The sample was 
submitted to confirm the attenuation characteristics of the narrow confining silty layer that could 
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affect proposed well construction specifications in this portion of the site.  Laboratory analytical 
results of the bottom of the 10 - 10.5 feet bgs sample tube indicate a very low estimated detection 
of diesel range petroleum hydrocarbons (10.0 J mg/kg), suggesting heterogeneous distribution of 
fuel impact over the sampling interval consistent with the visual and olfactory observations. All 
other constituents were not detected. 
 
One soil sample was collected from location SB229-19, approximately 130 feet southeast and 
farther down gradient of the former tank pit, at the water table at 8.5 - 10 feet bgs.  The sample 
targeted an elevated fluorescence intensity response that showed a wavelength typical of fuel 
contamination.  The sample showed visual evidence of gray staining and a diesel fuel odor.  The 
concentration of TPH-diesel was 1800 mg/kg; the concentration of benzene was estimated at 5.9 
J µg/kg, ethylbenzene was estimated 190 J µg/kg, xylenes were estimated at 320 J µg/kg, and 
toluene was estimated at 5.0 J µg/kg; naphthalene was 1900 µg/kg; and five other PAH 
compounds were detected between 49 µg/kg and 900 µg/kg.  
 
The final soil sample was collected from location SB229-21, approximately 150 feet east of the 
former tank pit, at the water table at 8.5-10 feet bgs.  The sample targeted a fluorescence 
intensity response that showed a wavelength typical of fuel contamination.  The sample from 
8.5-10 feet bgs showed visual evidence of gray staining and a fuel odor.  The concentration of 
TPH-diesel was 12000 mg/kg; benzene was 43000 µg/kg, ethylbenzene was 48000 µg/kg, 
xylenes were 65500 µg/kg, toluene was 2200 µg/kg, naphthalene was 63000 µg/kg; and eight 
other PAH compounds were detected at concentrations between 12 J µg/kg and 3700 µg/kg. 

5.0 CONCEPTUAL SITE MODEL 

The CSM for the NAVWPNSTA Seal Beach UST Site 229 study area was compiled from 
historical research, site visits and available hydrogeological and chemical data from all 
investigations to date.  The CSM will be refined as needed based on future groundwater 
sampling data.   

5.1 Potential Sources and Contaminants 

A release of diesel fuel related to the former operations of the two 10,000-gallon USTs occurred 
within a limited area of the site.  The source area appears limited to the immediate vicinity of the 
former UST excavation.  A three-dimensional depiction of the CSM at the source area is shown 
on Figure 6.  
 
In the presumed downgradient direction from the site (based on IR Site 14 data, MARRS, 2007), 
soil appears to be impacted with diesel fuel constituents concurrent with the depth of 
groundwater.  This diesel-impacted zone is a few feet thick at most.  This indicates that diesel 
fuel constituents have migrated downgradient from the site in shallow groundwater.   Based on 
the SCAPS LIF data, petroleum migration was primarily within the saturated silty sand along the 
top of the clay/silt interbeds, which would act to help limit downward migration (Figure 5).   
 
Petroleum impacts in the easternmost SCAPS locations (e.g., SB229-21) may be related, at least 
partly, to IR Site 14, based upon groundwater flow direction and available soil and groundwater 
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data from UST Site 229 and IR Site 14.  The highest BTEX concentrations in soil (boring 
SB229-21) roughly correspond with the location of the highest BTEX concentrations in 
groundwater (well BSW-14-4) reported during recent IR Site 14 groundwater sampling in 2006 
(MARRS, 2007).  In addition, the highest concentration and greatest number of PAHs in soil 
were also reported at this same location (boring SB229-21).   

5.2 Pathways 

The primary pathway for petroleum migration is infiltration of diesel in the vadose zone soil 
extending downward to the shallow groundwater.  Free product may be present on the 
groundwater in the immediate vicinity of the former UST 229 excavation, although there was no 
indication of free product in the SCAPS CPT pushes.  One possibility is that free product, if 
present, currently exists as a discontinuous residual phase in the soil at and downgradient of the 
site.  Dissolved-phase fuel appears to have migrated away from the source area in the down-
gradient direction in the shallow groundwater, presumed to be towards the southeast.  

5.3 Receptors 

Shallow groundwater resources in the immediate vicinity, and downgradient, of the former tank 
excavation, have the potential to be used by ecological receptors, and no pathways to human 
receptors have been identified for this site.  No other current complete pathways have been 
identified for diesel constituents from Site 229 to reach ecological receptors.  The nearest edge of 
the Seal Beach National Wildlife Refuge to the site is located approximately 400 feet east 
southeast of the center of the former UST excavation at UST Site 229.  

6.0 PROPOSED ADDITIONAL WORK  

The results of the 22 SCAPS LIF locations and the laboratory analysis of seven confirmatory soil 
samples from six of the SCAPS locations indicate that the groundwater beneath the UST 229 site 
has been potentially affected by petroleum hydrocarbons that could be associated with the 
identified release from the USTs formerly at Site 229.  It is recommended that further 
groundwater monitoring be completed at this location utilizing groundwater monitoring wells to 
provide representative samples of the groundwater for further detailed analysis, and determine 
with greater accuracy the elevation and direction of groundwater flow associated with this 
location and release.   
 
Given the soil conditions identified in this investigation to date and the requirements of the SAP, 
recommendations for potential well placement and well construction are as follows: 
 

• One up gradient well to be located in the vicinity of SB229-08 to measure 
groundwater quality outside of the Site 229 tank pit area. 

• One source well to be situated in the former tank pit location near SB229-01.  This 
well information is to be used to provide potential source data for subsequent down 
gradient groundwater testing and monitoring efforts. 

• Two additional down or cross-gradient monitoring wells, installed at locations 
evaluate potential extent limits to fuel constituent migration that could be associated 
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with the Site 229 tank pit release and to provide enhanced information regarding 
groundwater flow.  Potential proposed locations include SB229-04 and SB229-11. 

• BTEX by US EPA Method 82650b will not be analyzed in groundwater samples 
collected from the four new monitoring wells due to the lack of BTEX in soil samples 
collected at these locations. Groundwater samples collected from the four new wells 
will be analyzed for TPH-d by USEPA Method 8015M and PAHs including 
naphthalene by USEPA Method 8270 SIM.  

• Groundwater samples will be collected from existing monitoring wells BSW-14-4 
and BSW-14-6 and analyzed for TPH-d by USEPA Method 8015M and PAHs 
including naphthalene by US EPA Method 8270 SIM.  

Proposed potential monitoring well locations are provided in Figure 7. 
 
Potential well construction specifications based upon groundwater conditions encountered in this 
investigation completed to date and in accordance with the SAP are 2-inch diameter flush-
threaded Schedule 40 polyvinyl chloride (PVC) well casing and screen completed to a maximum 
total depth of 17 feet bgs with threaded cap bottom.  Well screen length is recommended to be 10 
feet of 0.010 inch slotted pipe casing to address the shallow occurrence of groundwater and 
potential seasonal groundwater elevation fluctuations.  Well filter pack and seals include #2/16 
clean washed filter pack sand placed from the bottom of the well to within 5 feet of ground 
surface, and sealed with a minimum of 2 linear feet of hydrated bentonite chips and capped with 
a traffic rated well vault box set in three feet of high-strength concrete at ground surface.  All 
monitoring well construction should be completed in accordance with all applicable federal, state 
and local construction and permitting requirements. 
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Table 1
Laboratory Analytical Results

Analyte Name Units
SB229-01-S-01 

5.0'-6.5' bgs
SB229-01-S-02 
11.0'-12.5' bgs

SB229-02-S-01 
10.5'-12.0' bgs

SB229-08-S-01 
9.0'-10.5' bgs

SB229-10-S-01 
9.0'-10.5' bgs

SB229-19-S-01 
8.5'-10.0' bgs

SB229-21-S-01 
8.5'-10.0' bgs

TPH-DIESEL RANGE mg/kg 20 U 1800 2800 26 U 10 J 1800 12000 

BENZENE ug/kg 5.6 U 6.7 7 5.9 U 5.2 U 5.9 U 43000 
ETHYLBENZENE ug/kg 5.6 U 6.8 38 5.9 U 5.2 U 190 J 48000 
O-XYLENE ug/kg 5.6 U 5.6 U 2.7 J 5.9 U 5.2 U 20 J 2500 
P-XYLENE ug/kg 11 U 11 U 11 U 12 U 10 U 300 J 63000 
TOLUENE ug/kg 5.6 U 5.6 U 5.7 U 5.9 U 5.2 U 5 J 2200 

NAPHTHALENE ug/kg 5.6 U 17 21 5.9 U 5.2 U 920 20000 

ACENAPHTHENE ug/kg 31 U 59 36 U 39 U 38 U 250 1100 
ACENAPHTHYLENE ug/kg 31 U 27 J 36 U 39 U 38 U 35 U 36 U
ANTHRACENE ug/kg 31 U 26 J 36 U 39 U 38 U 77 320 
BENZO[A]ANTHRACENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 55 
BENZO[A]PYRENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
BENZO[B]FLUORANTHENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
BENZO[G,H,I]PERYLENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 12 J
BENZO[K]FLUORANTHENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
CHRYSENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
DIBENZ[A,H]ANTHRACENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
FLUORANTHENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 84 
FLUORENE ug/kg 31 U 37 U 36 U 39 U 38 U 660 2100 
INDENO[1,2,3-CD]PYRENE ug/kg 31 U 37 U 36 U 39 U 38 U 35 U 36 U
NAPHTHALENE ug/kg 31 U 37 U 36 U 39 U 38 U 1900 63000 
PHENANTHRENE ug/kg 31 U 37 U 36 U 39 U 38 U 900 3700 
PYRENE ug/kg 31 U 15 J 58 39 U 38 U 49 270 

Notes:
U Indicates the analyte was analyzed for but not detected at or above the stated limit.
J Indicates an estimated value. 

TPH as diesel (EPA Method 8015B)

BTEX (EPA Method 8260B)

Naphthalene (EPA Method 8260B)

PAHs (8270 SIM)

FINAL Interim Internal Technical Memorandum SCAPS Investigation Former USE Site 229
Naval Weapons Station, Seal Beach, California
DCN: RBAE-4302-01200-0069

August 5, 2009

Page 1 of 1
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Appendix B 
SCAPS Soil Sample Logs 

   



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 

 

 
 
 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-01-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 5.0-6.5’ Percent Recovery: 66  

Analytical Results  
All ND 0.0 mg/kg 

Description of Data and Sampling 
Rational– 
The sample was collected from a depth 
interval of background fluorescence intensity 
that did not show a wavelength typical of 
fuel contamination.  The sample was 
analyzed for TPH as diesel, VOCs, SVOCs, 
and PAHs.

Sample Description – 
SAND (SW) coarse to very fine grained; 
poorly sorted; lt. yellow brown (2.5Y 6/4); 
quartz, spars, mafics, micas; loose; damp; no 
stains; no odor.  

Discussion of Results – 
The CPT log indicates Silty Sand throughout the sample interval.  Analytical 
results were not detected for all constituents consistent with LIF data. 



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 
 
 
 

 

 
 
 
 
 
 
 
 
 

Sample ID: SB229-01-S-02 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 11.0-12.5’ Percent Recovery: 66  

Analytical Results  
TPH-d 1800.0 mg/kg 

Benzene 6.7 µg/kg 
Ethylbenzene 6.8 µg/kg 
Acenaphthene 59.0 µg/kg 

Acenaphthylene 27.0J µg/kg 
Anthracene 26.0J µg/kg 
Naphthalene 17.0 µg/kg 

Pyrene 15.0J µg/kg 

Description of Data and Sampling 
Rational– 
The sample targeted an elevated fluorescence 
intensity response that showed a wavelength 
typical of fuel contamination.  The sample 
was analyzed for TPH as diesel, VOC’s, 
SVOC’s, and PAH’s. 

Sample Description – 
SAND (SP); fine to very fine grained; well 
sorted; dark greenish gray (5GY 4/1); loose, 
compactable; wet; green/gray staining; 
weathered fuel odor.   

Discussion of Results – 
The CPT log indicates Silty Sand throughout the sample interval.  Analytical 
results indicate the presence of diesel range petroleum hydrocarbons, 
consistent with LIF data. 



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 
 

 

 
 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-02-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 10.5-12.0’ Percent Recovery: 66  

Analytical Results  
TPH-d 2800.0 mg/kg 

Benzene 7.0 µg/kg 
Ethylbenzene 38.0 µg/kg 
Naphthalene 21.0 µg/kg 
 O-Xylene 2.7J µg/kg 

Pyrene 58.0 µg/kg 

Description of Data and Sampling 
Rational– 
The sample targeted an interval of slightly 
elevated fluorescence intensity response that 
showed a wavelength typical of fuel 
contamination.  The sample was analyzed for 
TPH as diesel, VOC’s, SVOC’s, and PAH’s. 

Sample Description – 
SAND (SP); fine to very fine grained; 
moderately well sorted; dark greenish gray 
(5GY 4/1); micaceous; loose, compactable; 
wet; green/gray staining; diesel fuel odor.   

Discussion of Results – 
The CPT log indicates Silty Sand throughout the sample interval.  Analytical 
results indicate the presence of diesel range petroleum hydrocarbons, 
consistent with LIF data. 



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 

 

 
 
 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-08-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 11.0-12.5’ Percent Recovery: 50  

Analytical Results  
All ND 0.0 mg/kg 

Description of Data and Sampling 
Rational– 
The sample was collected from a depth 
interval of background fluorescence intensity 
that did not show a wavelength typical of 
fuel contamination.  The sample was 
analyzed for TPH as diesel, VOC’s, 
SVOC’s, and PAH’s.  

Sample Description – 
SAND (SP); fine to very fine grained; trace 
fines; well sorted; olive gray (5Y 5/2); 
micaceous; loose, compactable; moist/wet; 
no stains; no odor.   

Discussion of Results – 
The CPT log indicates predominately Silt interbedded with Sandy Silt 
throughout the sample interval.  Analytical results were not detected for all 
constituents, consistent with the LIF data.



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 

 

 
 
 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-10-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 9.0-10.5’ Percent Recovery: 100  

Analytical Results  
TPH-d 10.0J mg/kg 
VOC’s ND 

SVOC’s ND 

Description of Data and Sampling 
Rational– 
The sample targeted an interval of elevated 
fluorescence intensity response that showed 
a wavelength typical of fuel contamination.  
The sample was analyzed for TPH as diesel, 
VOC’s, SVOC’s, and PAH’s. 

Sample Description – 
Multiple soil contacts over sampling interval.  
9.0-9.5: SAND (SW); medium to very fine 
grained; trace coarse sand; poorly sorted; 
dark olive gray (5Y 3/2); loose, compactable; 
wet/saturated; diesel fuel odor.  
9.5-10.0: SILT (ML); trace fine sand; firm; 
plastic; dark greenish gray (5GY 4/1); moist; 
diesel fuel odor.  
10.0-10.5: SAND w/ fines (SM); medium to 
very fine grained; little fines; moderately 
sorted; dark yellow brown (10YR 3/4); 
loose, compactable; wet; no stains; slight 
fuel odor.   

Discussion of Results – 
The CPT log and visual sample observations indicate heterogeneous soils 
consisting of interbedded Sandy Silt grading to Clay through the sample 
interval.  LIF results indicate fuel fluorescence. Laboratory analytical results of 
the bottom of the 10 – 10.5 bgs sample tube indicate a very low estimated 
detection of diesel range petroleum hydrocarbons, suggesting heterogeneous 
distribution of fuel impact consistent with the visual and olfactory 
observations. All other constituents were not detected.



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 
 
 

 

 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-19-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 8.5-10.0’ Percent Recovery: 50  

Analytical Results  
TPH-d 1800.0 mg/kg 

Ethylbenzene 190.0J µg/kg 
M/P Xylenes 300.0J µg/kg 
O Xylenes 20.0J µg/kg 
Toluene 5.0J µg/kg 

Acenaphthene 250.0 µg/kg 
Anthracene 77.0 µg/kg 

Fluorene 660.0 µg/kg 
Naphthalene 1900.0 µg/kg 
Phenanthrene 900.0 µg/kg 

Pyrene 49.0 µg/kg 

Description of Data and Sampling 
Rational– 
The sample targeted an elevated fluorescence 
intensity response that showed a wavelength 
typical of fuel contamination.  The sample 
was analyzed for TPH as diesel, VOC’s, 
SVOC’s, and PAH’s. 

Sample Description – 
GRAVELLY SAND (SW); very coarse to 
fine grained; trace fine gravels to 5 mm; very 
poorly sorted; gray (5Y 5/1); quartz, spars, 
little mafics; loose, compactable; saturated; 
gray staining; diesel fuel odor.   

Discussion of Results –  
The CPT log indicates Sandy Silt interbedded with Sand throughout the 
sample interval.  Analytical results indicate the presence of diesel range 
petroleum hydrocarbons, consistent with the LIF data.



SCAPS Soil Sample Log 
Former UST Site 229 

NWS Seal Beach, California 
 

 

 
 
 
 
 
 
 
 
 
 

Sample ID: SB229-21-S-01 Sample Date: 04-29-09 Logged By: H. Butler 
Sample Interval: 8.5-10.0’ Percent Recovery: 100  

Analytical Results  
TPH-d 12000 mg/kg 

Benzene 43000 µg/kg 
Ethylbenzene 48000 µg/kg 
M/P Xylenes 63000 µg/kg 
O Xylenes 2500 µg/kg 
Toluene 2200 µg/kg 

Acenaphthene 1200 µg/kg 
Anthracene 330J µg/kg 

Benzo(A)Anthracene  55 µg/kg 
Benzo(G,H,I)Perylene 12J µg/kg 

Fluoranthene 84 µg/kg 
Fluorene 2100 µg/kg 

Naphthalene 63000 µg/kg 
Phenanthrene 3700 µg/kg 

Pyrene 270 µg/kg 

Description of Data and Sampling Rational– 
The sample targeted a fluorescence intensity 
response that showed a wavelength typical of 
fuel contamination.  The sample was analyzed 
for TPH as diesel, VOC’s, SVOC’s, and 
PAH’s. 

Sample Description – 
SAND (SW); course to fine grained; trace very 
coarse sand; poorly sorted; gray (5Y 5/1); 
quartz, spars, little mafics; loose, compactable; 
saturated; gray staining; fuel odor.   

Discussion of Results –  
The CPT log indicates interbedded Sandy Silt and Silty Sand throughout the 
sample interval.  Analytical results indicate the presence of fuel range 
hydrocarbons. 



 
 
 
 
 
Appendix C 
Analytical Laboratory Data 

 













































































































    Appendix B  
Boring Permit and Well Logs 
  





 

UST 229 
INVESTIGATION AREA 

UST SITE 229 AND IR SITE 70 BUFFER 

IR SITE 70 

RESEARCH TESTING AND 
EVALUATION AREA 

APPROXIMATE DISSOLVED TCE FOOTPRINT 

250 FT  BUFFER 

HALF‐MILE BUFFER 

APPROXIMATE EXTENT OF  50 PPB 
TCE CONCENTRATION 







NAVAL WEAPONS STATION
SEAL BEACH

PA
CIFIC

 C
O

A
ST HW

Y

HUNTINGTON
BEACHPACIFIC OCEAN

WESTMINSTER

WESTMINSTER AVE

SEAL
BEACH

LONG
BEACH

ROSSMOOR

CYPRESS STANTON

GARDEN
GROVE

ORANGE COUNTY

LOS ANGELES COUNTY

SE
A

L 
B

E
A

C
H

 B
LV

D

§̈¦5

UV39

§̈¦405

UV22

BUENA
PARK

FOUNTAIN
VALLEYUV39

§̈¦605

§̈¦710

UV39

UV1

UV1

§̈¦405

UST SITE 229
NAVAL WEAPONS STATION SEAL BEACH

SEAL BEACH, CALIFORNIA

1
Oct 29, 2008DATE:

FILE:
FIGURE:

SealBch
FacLocMap

³
0 2 41

MILES

FACILITY LOCATION MAP

Richard Brady and Associates
Engineering and Construction

3710 Ruffin Road
San Diego    California 92123

Telephone 858.496.0500   Fax 858.496.0505

SAN FRANCISCO

LOS ANGELES

SAN DIEGO

C
A

L
I

F

O

R

N

I
A

ORANGE
COUNTY

NAVAL WEAPONS STATION
SEAL BEACH



!D. !D.

!D. !D.

!D.

!D.

!D.

!¬E

!¬E

!¬E

!¬E

!D

!D !D !D !D !D!D

!D !D

!D !D !D

!D !D !D !D !D

!D !D !D !D !D

!D

!D

!D

!D

INDUSTRIAL ROAD

PREVIOUS EXTENT OF CONTAMINATION

UST 229 SITE
(TANKS REMOVED 1991)
LOCATION OF PREVIOUS EXCAVATION.
(TANK SUPPORTS IN GROUND)

FORMER BUILDING 229

GW FLOW
DIRECTION

NOTE:
PERMANENT AND TEMPORARY WELL LOCATIONS ARE PROPOSED,
AND MAY BE MOVED DEPENDING ON COLLECTED LIF DATA.

MW4

MW3

MW2

MW1

MAP PROJECTION: NAD 83 CALIFORNIA STATE PLANE 6, SURVEY FEET

0 60 120

³
OVERVIEW MAP - NWS SEAL BEACH

UST SITE 229

FEET

LEGEND

!¬E PROPOSED MONITORING WELLS

!D. SCAPS TEMP WELL LOCATIONS

!D POTENTIAL SCAPS LIF LOCATIONS

PREVIOUS EXCAVATION (1991)

UST SITE 229
NAVAL WEAPONS STATION SEAL BEACH

SEAL BEACH, CALIFORNIA

2
Jan 23, 2009DATE:

FILE:
FIGURE:

Permit2_UstSite229_
PropLoc_090123

PROPOSED WELL LOCATIONS

Richard Brady and Associates
Engineering and Construction

3710 Ruffin Road
San Diego    California 92123

Telephone 858.496.0500   Fax 858.496.0505



















    Appendix C  
Field Documentation  
  





































































    Appendix D  
IDW Manifests and Lab Data 
  

















NON-HAlARDOUS I';GeneratorJD~umber

WASTE MANIFEST ITA0170024491
'12. Page 1 of 13. EmergencyResponsePhone 14. Waste Tracking Number

11 1-800-424-9300 33588

9. WasteShippingNameand Description
No.

1,
JON-HAZARDOUS WASTE SOLID it;a:

0
~ (SOLl)

~, a: ;>

". wz 2. ft;w
NON-HAZARDOUS WASTE LIQUIDe
(GROUNDWATER/DECON WATER)

3. nON-HAZARDOUS WASTE SOLID

l(WELl. DEBRIS)

4.

10. Containers 11. Total

Quantity

p

,.

1

1

1

1

~

I
I
I
I
I
1
I
I
I

i I
I

I
I
I
1

I
1
I
1
I
1

1

!
I
I
I
I

5, Generator'sNameand MailingAddress

NAVAL WEAPONS STATION SEAL BEACH800 SEAL BEACH BLVD., 230
SEAL BEACH. CA 90740-5000

Generator'sPhone:c;,c,,>_.::·- C _'700"7 DJ:'T _l:'1:'~t Tit II(.lC'IH'l"In

Generator'sSite Address (if differentthan mailingaddress)

SITE 229
I

6. Transporter 1 Company Name .. - - -.. ..- ••. U,S. EPA ID Number

I ~~D4~BR"~~C
7. Transporter2 CompanyName

- .. .•.. " ...
U.S. EPA 10'N'um6"er ~ • ~

1

8. DesignatedFacilityNameand SrteAddre~ESTERN ENVIRONMENTAL 1 C.
62-15 GENE WELMA5 DRIV£

MECCA, CA 92254
Facili 's Phon?60- 396-0222

U.S. EPA ID Number

I CAR0001S7206

Type

12. Unit
WtNol.

G

p

13. Special HandlingInstnuctionsand Additional Information

9B··1 PROFILE NO:2 .9997 iWEI99B
99-2 PROfILE flO:20,9997/tlEI998
98-3 PROFILE NO:209997!WEI998
ALWAYS WEAR APPROPRIATE PPE & USE SAFE HANDLING METHODS.

I
14, GENERATOR'SCERTIFICATION:I certify the materialsdescribedaboveon this manifestare not subjectto federal regy!ationsfor reportingproper d!wosal of yl'azardousWaste.

Generator'slOff~ror'sPrintedfType~_ / , Signature 1~I »>: /' I
IP -r::,. ,.. {/i"• ...:..•f,." ,", 1 ~_ /-, c_ _ __ Month Day Year

1 ~I )11 'i
..J l~atTon~1 Shipm'ents ~ D • - .• D v I - P'-- --
j:.. IV Importto u.s. Export from u.s.' 'Port orentryiexit:------------------1
:!: TransporterSignature(for exports only): Date leavingU.S.:

. .
a: 16. TransporterAcknowledgmentof Receiptof Materials ./"""\

~ 1 Ti;p~er 1 Pri~edfTyped~~me f1 ( I~ure _lL.. /./
3i1t )r7\-/A..J\CJ l""'ft{l'V'1~O ( --3rcx s.t.r:«: l.f .~.
:i l"ffili'Sporter2 PrintedfTypedName -r Signature 7
~ 1

Month Day Year I,:.
I C; I /'Ii C;
Month Day Year

1 I 'I

1
17, Discrepancy

17a.Discrepancy,!ndicationSpace D
Quantity

t ~~ ~M~a~ni~fe~&~R~efe~re~n~re~N~um~b~e~r:__ ~ __ ,- ~

I- 17b,AlternateFacility (or Generator) U.S. EPA ID Number

:::i
U I
~ Facility'sPhone:c~~~~~~-~~~- __~------------------------L--------~~-~-~~
w 17c.Signatureof AlternateFacility (or Generator) Month Day Year

~~------------------------------~I~----------------------~I--~I_~I~
iii
w
C

1
~1-8'-D-eS-ig-na-te-d-F-a9-11~-VB-.w-n-er-o-ro-p-er-at-or-:C-e-rti-fic-at-ion-o-f-re-ce-ipt-o-fm-a-te-ria-Is-w-v-er-ed-b-y-th-e-ma-n-ife-&-e-xc-ep-t-as-n-offi'pr~in-lt~e~r,ln~~-------------------~~

PrintedfTYPedNt~~1\1 '*10YI1 \ 1 Signature \+h I Mq I j~1 6e~

DType D Residue D PartialRejection D Full Rejection

169-BLC·O 6 11)498(Rev. 8/06) TRANSPORTER #1,



,

.r I
NON-HAZARDOUS 11. Generator ID Number 1,2. Page 1 of 13. Emergency Response Phone 14. Waste Tracking Number

WASTE MANIFEST r'A0170024491 t 1-800 424-9300 34177
I 5. Generator's Name and Mailing Address BEACH Generator's Site Address (if different than mailing address)ro IhHL WEAPOnS ;rATION SEAL SITE 229800 SE,L BEACH BLVD .• 230
. S~ht 8~ArH. CA 90740-5000

I

I
/ Generator's Phone.e.r-o '::'"~-7AQ''' pr:T-·J:'t'JI TUHC:UTPfI

6. Transporter 1 Company Name - .
- -- - --- -- --- ..

U.S. EPA ID Number

! ~f.'P J;'pV HifUIKJ:'JJ'T ,\ I ~r,'~u T /"r:<:: Tf,Jr I rA P{MMIU'II ~ , ')011;>
7. Transporter 2 Company Name

. -- - ~--~ - --- -_ ....
U.S. EPA ID Number

I I

t
8. Designated Facility Name and Site Addres . ESTERN EtlVIRONttEtlTAL INC. u.s. EPA ID Number

i 62-150 GENE WELMAS DRIVE
!
I

Facili 's Phon? 60 - 396 - 0222
MECCA, CA 92254

I CAR000157206
I 10. Containers 11. Total 12. Unij
I 9. Waste Shipping Name and Description

No. Type Quantity Wt.Nol.
I
I II: 1. UOtl H~ZARDOUS WASTE LIQUID I !j06 S"5!J'~'I 0 bm G!« ( GlWUNDWt'.'rER/DECOH WA1'ER) v'" --I-+(J-~

II:
W

I
z 2.w

"
I
! 3.

I

I
I

4.

I
13. Special Handling Instructions and Addijionallnformation

9fj i PPOFILE llUt:2009997/WIi:I998
I

j

ALWAYS WEAR APPROPIUAiE PPE &. USE SAFE HANDLlflG I1ETHODS.

USr22'J
14. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations !or reporting proper di~posal of Hazardous Waste.

Generator'S/Offeror's ~dlTyped Name L
ISi~ JJ T -'-c: I Month Day Year. ..L._J:~,,' ~ /A --r:.. II" 6."', A ; ,,, 1011 ILl 10

..J "1'5. International Shipments tr ,....,-.S . o Export from U.S.
( '- F~""'- •....•. ~~

~ Import to U.. Port of entry/exit:

~ Transporter Sianature (for exports onfv): Date leavina U.S.:

" II: 16. Transp.2!1er Acknowledgment of Receipt of Materials
w~ Tr?.:kPnntedlTyped Name a-s: 1Z7~ /'l

Month Day YearII:

. ~-+A";iO;0 10/1/.21/0:g, 1 ~N"~
z Transporter 2 PrintedlTyped Name

I
Signature / Month Day Year<I:

II:
I I I I~

: r
17. Discrepancy

17a. Discrepancy Indication Space o Quantity o Type o Residue o Partial Rejection o Full Rejection

Manifest Reference Number:

5 17b. Alternate Facilijy (or Generator) U.S. EPA ID Number

U 1
-

if Facility's Phone:
c 17c. Signature of Alternate Facility (or Generator) Month Day Year.. w
tct

I • I I Iz
"(jjw
C

.I
,

{

~ ~ J. Des:gnated Facility Owner or Operat0s, Certification of receipt of materials covered by the manifest except as not~ in Item 17a

I Printljcl!Typed r;% ~ Signaturev ~ Month Day Year

1/ l!?/ I. (} t<- c(/ -: ~/' 1 ,~:-0/ C ( ", I) 16,,1//J
16g':BU::-O 6 10498 (Rev. 8/06) /

,~ ,.
TRANSPORTER #1
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I_. __ ~ . __ ...•~ ~_~ .-.:... ~ ~ ~~ --.1

•.••..........••-
1, Generator ID Number

----------_.

• ,I;.

3. Emergency Response Phone 4, Waste Tracking NumberNON-HAZARDOUS

WASTE MANIFEST CA0110024491
5, Generator's Name and Mailin~.AddressNAVAL wEAPONS STATION SEAL BEACH800 SEAL BEACH BLVD. 230

SEAL BEACH, CA 90740-5000
Generator'sPhone,;::;'?_k? -7AQ7 Pk'T-1:' 'r M C:U'TDf!.
6, Transporter 1 Company Na'me ..

7, Transporter 2 Company Name

U,S, EPA ID Number

8. Designated Facility Name and Site AddressWESTERU EMV' I nmUfENT AL I HC
62-150 GENE WELMAS DRIVE

's Phone?, 60- 396 -0222 MECCA, GA 92254
Facili

U.S, EPA ID Number

CAR000157206
9. Waste Shipping Name and Description

10, Containers

G

11. Total

Quantity

12, Unit
Wt.Nol.No, Type

1UON-HAZARDOUS WASTE LIQUID
(GROUNDWATER/DECON WATER) I

2,

3,

13, Special Handling Instructions and Additional Information

98-1 PROFILE NO~ 20101752/WEIl753

ALWAYS WEAR APPROPRU'fE PPE 8. USE SAFE HANDLING METHODS

Month Year

14, GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest are not subject to federal regulations for reportin[!'eroper 91sposal of Hazardous Waste,

Generator's/Offeror's PrintedlTyp~ame ( Signature (I

''- -7 -.
.• -\-::;,~", \ II>, "'" ,.\' v~

...J 15, In ernational Shipments 0 IUS
i- mport to , ,

~ Trans orter Si nature for ex orts onl :

o Export from U,S,

ffi t6. Transporter Acknowledgment of Receipt of Materials

~tJ;;:~~r~;e \V\4-vo
(J):i Transporter 2 PrintedlTyped Name

a:
I-

Day

Month Year

Year

t 17, Discrepancy

I ". D""pM" ,,,,,,10" Space o Residueo Quantity o Type o Partial Rejection o Full Rejection

17b. Alternate Facility (or Generator)

Manifest Reference Number:

U.S. EPA ID Number

Facility's Phone:

17c. Signature of Alternate Facility (or Generator) Month Day Year
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NWS Seal Beach, UST Site 229 – Groundwater Monitoring Wells 
Survey Report 
Gutierrez Canales Engineering, P.C. 3 8/13/2009 

 
 
1. PROJECT SCOPE 

 
 
 
This project is located at the UST Site 229 project site, within the Naval Weapons 
Station, in Seal Beach, California. Survey work was conducted on August 6, 2009, and 
included surveying the location of 6 wells in latitude and longitude, northing and easting, 
top of casing elevation, top of monitoring well rim, and ground surface elevation of 
newly installed groundwater monitoring wells. Survey control was established using 
U.S. State Plane, North American Datum 1983 (NAD83) and North American Vertical 
Datum 1988 (NAVD88) from National Geodetic Survey data sheets (See Appendix 1).  
Survey information was collected using Trimble GPS equipment to provide field data 
accurate to within 0.01 foot. 

 
 
 
2. Gutierrez Canales Engineering, P.C.  Contact Info. 

 
 

Gutierrez Canales Engineering, P.C. 
 
Marisol Ayon Canales, PE 
Vonne Nicklaus, PE, RLS 
 
1851 W. 24th Street 
Yuma, Arizona 85364 
Office: (928) 317-1401 
Fax: (928) 344-0112 
mcanales@neiaw.com 
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3. COORDINATE SYSTEM 

 
 
 
 
Coordinate System: U.S. State Plane 

North American Datum of 1983 (NAD83) 
North American Vertical Datum of 1988 (NAVD88) 

 
Coordinate Units:  US Survey Feet 
 
Zone:    California Zone 6 
 
Project Datum:  WGS 84 
 
 
 
4. CONTROL POINTS 

 
 
 
The following points were used as control for this survey. 
 
Point Northing Easting Elevation Description 

50 2217382.37 6002249.21 33.94 Disk stamped N 766 
51 2220185.00 6002705.47 47.30 Disk is stamped SKIPPER 

 
Point Latitude Longitude Elevation Description 

50 33°44'19.64194"N 118°05'24.65869"W -83.156 Disk stamped N 766 
51 33°44'47.44335"N 118°05'19.84233"W -69.796 Disk is stamped SKIPPER 

 
See Appendix 1: 

 
 National Geodetic Survey Data Sheets 

 PID-DY0978 
 PID-DY0927 
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5. SURVEY EQUIPMENT 

 
 
GCE survey equipment used to establish horizontal and vertical data points: 
 

 Trimble R8 base receiver 
 Trimble R6 rover 
 Trimble HP450 base radio/repeater 
 Trimble TSC2 controller 
 Trimble Geomatics Office Software 
 AutoCAD 2009 Land Development 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. DATA COLLECTION RESULTS 
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6.1   Northing and Easting for survey locations. 
 

MW01 
Point Northing  Easting Elevation  

101 2219079.38 6003027.76 12.20 Top of Casing (2in) 
102 2219079.76 6003027.81 12.84 North top of MW Rim 
103 2219081.66 6003027.98 12.40 Ground 

MW02 
Point Northing  Easting Elevation  

201 2219056.78 6002991.22 12.54 Top of Casing (2in) 
202 2219057.27 6002990.98 13.12 North top of MW Rim 
203 2219058.81 6002990.78 12.83 Ground 

MW03 
Point Northing  Easting Elevation  

301 2219011.00 6003086.85 11.01 Top of Casing (2in) 
302 2219011.45 6003086.96 11.85 North top of MW Rim 
303 2219013.57 6003087.67 11.46 Ground 

MW04 
Point Northing  Easting Elevation  

401 2219119.88 6002990.98 12.43 Top of Casing (2in) 
402 2219120.47 6002991.00 12.86 North top of MW Rim 
403 2219121.93 6002991.19 12.51 Ground 

MW BSW-14-4 
Point Northing  Easting Elevation  

501 2219040.12 6003217.05 10.99 Top of Casing (2in) 
502 2219040.47 6003217.16 11.34 North top of MW Rim 
503 2219041.33 6003217.35 11.12 Ground 

MW BSW-14-6 
Point Northing  Easting Elevation  

601 2218939.69 6003087.33 11.74 Top of Casing (6in) 
602 2218940.04 6003087.41 12.01 North top of MW Rim 
603 2218940.73 6003087.56 11.83 Ground 
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6.2       Latitude and longitude for survey locations. 
 

MW01 

Point Latitude Longitude Elevation Description 
101 33°44'36.56351"N 118°05'15.79537"W -104.897 Top of Casing (2in) 
102 33°44'36.56726"N 118°05'15.79483"W -104.258 North top of MW Rim 
103 33°44'36.58613"N 118°05'15.79331"W -104.697 Ground 

MW02 

Point Latitude Longitude Elevation Description 
201 33°44'36.33362"N 118°05'16.22326"W -104.557 Top of Casing (2in) 
202 33°44'36.33839"N 118°05'16.22623"W -103.978 North top of MW Rim 
203 33°44'36.35362"N 118°05'16.22893"W -104.266 Ground 

MW03 

Point Latitude Longitude Elevation Description 
301 33°44'35.89747"N 118°05'15.08147"W -106.081 Top of Casing (2in) 
302 33°44'35.90194"N 118°05'15.08028"W -105.242 North top of MW Rim 
303 33°44'35.92302"N 118°05'15.07230"W -105.637 Ground 

MW04 

Point Latitude Longitude Elevation Description 
401 33°44'36.95772"N 118°05'16.23927"W -104.662 Top of Casing (2in) 
402 33°44'36.96359"N 118°05'16.23924"W -104.24 North top of MW Rim 
403 33°44'36.97804"N 118°05'16.23723"W -104.588 Ground 

MW BSW-14-4 

Point Latitude Longitude Elevation Description 
501 33°44'36.20820"N 118°05'13.54598"W -106.109 Top of Casing (2in) 
502 33°44'36.21166"N 118°05'13.54479"W -105.76 North top of MW Rim 
503 33°44'36.22024"N 118°05'13.54272"W -105.981 Ground 

MW BSW-14-6 

Point Latitude Longitude Elevation Description 
601 33°44'35.19215"N 118°05'15.06089"W -105.355 Top of Casing (6in) 
602 33°44'35.19569"N 118°05'15.06001"W -105.088 North top of MW Rim 
603 33°44'35.20254"N 118°05'15.05837"W -105.264 Ground 
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DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 7.50 
1        National Geodetic Survey,   Retrieval Date = AUGUST  6, 2009 
 DY0927 *********************************************************************** 
 DY0927  DESIGNATION -  N 766 
 DY0927  PID         -  DY0927 
 DY0927  STATE/COUNTY-  CA/ORANGE 
 DY0927  USGS QUAD   -  SEAL BEACH (1981) 
 DY0927 
 DY0927                         *CURRENT SURVEY CONTROL 
 DY0927  ___________________________________________________________________ 
 DY0927* NAD 83(1992)    -  33 44 19.62194(N) 118 05 24.64675(W)    ADJUSTED   
 DY0927* NAVD 88         -        10.345  (meters)   33.94  (feet)  ADJUSTED   
 DY0927  ___________________________________________________________________ 
 DY0927  EPOCH DATE  -        1991.35 
 DY0927  LAPLACE CORR-           2.16  (seconds)                    DEFLEC99 
 DY0927  GEOID HEIGHT-         -35.63  (meters)                     GEOID03 
 DY0927  DYNAMIC HT  -          10.334 (meters)      33.90  (feet)  COMP 
 DY0927  MODELED GRAV-     979,594.0   (mgal)                       NAVD 88 
 DY0927 
 DY0927  HORZ ORDER  -  SECOND 
 DY0927  VERT ORDER  -  FIRST     CLASS I 
 DY0927 
 DY0927.The horizontal coordinates were established by classical geodetic methods 
 DY0927.and adjusted by the National Geodetic Survey in June 1996. 
 DY0927.The horizontal coordinates are valid at the epoch date displayed above. 
 DY0927.The epoch date for horizontal control is a decimal equivalence 
 DY0927.of Year/Month/Day. 
 DY0927 
 DY0927.The orthometric height was determined by differential leveling 
 DY0927.and adjusted by the NATIONAL GEODETIC SURVEY in June 1991. 
 DY0927.WARNING-Repeat measurements at this control monument indicate possible 
 DY0927.vertical movement. 
 DY0927 
 DY0927.The Laplace correction was computed from DEFLEC99 derived deflections. 
 DY0927 
 DY0927.The geoid height was determined by GEOID03. 
 DY0927 
 DY0927.The dynamic height is computed by dividing the NAVD 88 
 DY0927.geopotential number by the normal gravity value computed on the 
 DY0927.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
 DY0927.degrees latitude (g = 980.6199 gals.). 
 DY0927 
 DY0927.The modeled gravity was interpolated from observed gravity values. 
 DY0927 
 DY0927;                    North         East     Units Scale Factor Converg. 
 DY0927;SPC CA 6     -   675,859.497 1,829,489.219   MT  0.99997903   -1 00 40.4 
 DY0927;SPC CA 6     - 2,217,382.37  6,002,249.21   sFT  0.99997903   -1 00 40.4 
 DY0927;UTM  11      - 3,733,727.104   399,014.803   MT  0.99972572   -0 36 20.0 
 DY0927 
 DY0927!             -  Elev Factor  x  Scale Factor =   Combined Factor 
 DY0927!SPC CA 6     -   1.00000397  x   0.99997903  =   0.99998300 
 DY0927!UTM  11      -   1.00000397  x   0.99972572  =   0.99972969 
 DY0927 
 DY0927:                Primary Azimuth Mark                     Grid Az 
 DY0927:SPC CA 6     -  BRIDGE                                   157 33 27.4 
 DY0927:UTM  11      -  BRIDGE                                   157 09 07.0 
 DY0927 
 DY0927|---------------------------------------------------------------------| 
 DY0927| PID    Reference Object                     Distance      Geod. Az  | 
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 DY0927|                                                           dddmmss.s | 
 DY0927| DY0911 BRIDGE                              APPROX. 0.9 KM 1563247.0 | 
 DY0927|---------------------------------------------------------------------| 
 DY0927 
 DY0927                          SUPERSEDED SURVEY CONTROL 
 DY0927 
 DY0927  NAD 83(1986)-  33 44 19.62259(N)    118 05 24.64317(W) AD(1984.00) 2 
 DY0927  NAD 27      -  33 44 19.55300(N)    118 05 21.40700(W) AD(       ) 2 
 DY0927  NGVD 29 (??/??/92)    9.615  (m)           31.55   (f) ADJ UNCH    1 1 
 DY0927 
 DY0927.Superseded values are not recommended for survey control. 
 DY0927.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
 DY0927.See file dsdata.txt to determine how the superseded data were derived. 
 DY0927 
 DY0927_U.S. NATIONAL GRID SPATIAL ADDRESS: 11SLT9901533727(NAD 83) 
 DY0927_MARKER: DB = BENCH MARK DISK 
 DY0927_SETTING: 31 = SET IN A PAVEMENT SUCH AS STREET, SIDEWALK, CURB, ETC. 
 DY0927_SP_SET: CURB 
 DY0927_STAMPING: N 766 1945 
 DY0927_MARK LOGO: CGS    
 DY0927_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY 
 DY0927_SATELLITE: THE SITE LOCATION WAS REPORTED AS NOT SUITABLE FOR 
 DY0927+SATELLITE: SATELLITE OBSERVATIONS - April 06, 1989 
 DY0927 
 DY0927  HISTORY     - Date     Condition        Report By 
 DY0927  HISTORY     - 1956     MONUMENTED       CGS 
 DY0927  HISTORY     - 1954     GOOD             NGS 
 DY0927  HISTORY     - 1960     SEE DESCRIPTION  CGS 
 DY0927  HISTORY     - 1971     SEE DESCRIPTION  NGS 
 DY0927  HISTORY     - 1973     GOOD             CA-059 
 DY0927  HISTORY     - 1978     GOOD             NGS 
 DY0927  HISTORY     - 19890406 GOOD             NGS 
 DY0927  HISTORY     - 20010809 GOOD             JCLS 
 DY0927 
 DY0927                          STATION DESCRIPTION 
 DY0927 
 DY0927'DESCRIBED BY COAST AND GEODETIC SURVEY 1956 (RCB) 
 DY0927'THE STATION IS LOCATED ON THE N END OF THE FIRST OVERPASS SE OF 
 DY0927'SEAL BEACH ON U.S. HIGHWAY 101. 
 DY0927' 
 DY0927'THE STATION MARK, A STANDARD BENCH-MARK DISK, IS CEMENTED IN A 
 DY0927'DRILL HOLE IN THE CONCRETE SIDEWALK OF THE OVERPASS. 
 DY0927' 
 DY0927'THIS STATION WAS OBSERVED ECCENTRIC AND WAS NOT REFERENCED. 
 DY0927' 
 DY0927'HEIGHT OF LIGHT ABOVE STATION MARK - 1 METER. 
 DY0927 
 DY0927                          STATION RECOVERY (1954) 
 DY0927 
 DY0927'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1954 
 DY0927'0.7 MI E FROM SEAL BEACH. 
 DY0927'0.7 MILE EAST ALONG THE PACIFIC COAST HIGHWAY (U.S. 101 ALT.) 
 DY0927'FROM THE ELEMENTARY SCHOOL AT SEAL BEACH, AT THE CONCRETE BRIDGE 
 DY0927'OVER THE NAVAL AMMUNITION DEPOT ROAD, IN THE TOP OF THE 
 DY0927'NORTHWEST CURB, 44 1/2 FEET NORTHWEST OF THE CENTER LINE OF THE 
 DY0927'HIGHWAY, 0.7 FOOT SOUTHWEST OF THE SOUTHWEST FACE OF THE BRIDGE 
 DY0927'RAILING, 0.6 FOOT SOUTHEAST OF THE NORTHWEST END OF THE CURB, AND 
 DY0927'1 FOOT HIGHER THAN THE HIGHWAY. 
 DY0927 
 DY0927                          STATION RECOVERY (1960) 
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 DY0927 
 DY0927'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960 (FN) 
 DY0927'THE STATION WAS RECOVERED IN GOOD CONDITION.  THE STATION IS 
 DY0927'LOCATED ON THE NORTH END OF THE FIRST OVERPASS SOUTHEAST OF 
 DY0927'SEAL BEACH ON U.S. HIGHWAY 101 ALTERNATE, AND IS 44 FEET NORTHEAST 
 DY0927'OF THE CENTERLINE OF THE HIGHWAY. 
 DY0927' 
 DY0927'THE STATION IS A STANDARD BENCH MARK DISK STAMPED N 766 1945 
 DY0927'CEMENTED IN A DRILL HOLE IN THE CONCRETE SIDEWALK OF THE 
 DY0927'OVERPASS. 
 DY0927 
 DY0927                          STATION RECOVERY (1971) 
 DY0927 
 DY0927'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1971 (RBM) 
 DY0927'THE STATION WAS RECOVERED AS DESCRIBED BY F.N. IN 1960. 
 DY0927' 
 DY0927'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--AT SEAL BEACH 
 DY0927 
 DY0927                          STATION RECOVERY (1973) 
 DY0927 
 DY0927'RECOVERY NOTE BY ORANGE COUNTY CALIFORNIA 1973 
 DY0927'RECOVERED IN GOOD CONDITION. 
 DY0927 
 DY0927                          STATION RECOVERY (1978) 
 DY0927 
 DY0927'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1978 
 DY0927'RECOVERED IN GOOD CONDITION. 
 DY0927 
 DY0927                          STATION RECOVERY (1989) 
 DY0927 
 DY0927'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1989 
 DY0927'RECOVERED IN GOOD CONDITION.  A NEW DESCRIPTION FOLLOWS.  0.5 KM 
 DY0927'(0.30 MI) SOUTHERLY ALONG STATE HIGHWAY 1 FROM THE JUNCTION OF SEAL 
 DY0927'BEACH BOULEVARD IN SEAL BEACH, IN THE NORTHWEST END OF THE NORTHWEST 
 DY0927'CONCRETE CURB OF A HIGHWAY BRIDGE LEADING TO THE NAVAL AMMUNITION 
 DY0927'DEPOT, 7.7 M (25.3 FT) NORTHEAST OF THE CENTERLINE OF THE NORTHBOUND 
 DY0927'LANES OF THE HIGHWAY, 0.3 M (1.0 FT) SOUTHEAST OF THE NORTHWEST END 
 DY0927'OF THE CURB, AND 0.3 M (1.0 FT) ABOVE THE LEVEL OF THE HIGHWAY. 
 DY0927 
 DY0927                          STATION RECOVERY (2001) 
 DY0927 
 DY0927'RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2001 
 DY0927'RECOVERED IN GOOD CONDITION. 
 
 *** retrieval complete. 
 Elapsed Time = 00:00:00 
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DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 7.50 
1        National Geodetic Survey,   Retrieval Date = AUGUST  6, 2009 
 DY0978 *********************************************************************** 
 DY0978  DESIGNATION -  SKIPPER 
 DY0978  PID         -  DY0978 
 DY0978  STATE/COUNTY-  CA/ORANGE 
 DY0978  USGS QUAD   -  SEAL BEACH (1981) 
 DY0978 
 DY0978                         *CURRENT SURVEY CONTROL 
 DY0978  ___________________________________________________________________ 
 DY0978* NAD 83(1992)    -  33 44 47.42359(N) 118 05 19.83008(W)    ADJUSTED   
 DY0978* NAVD 88         -        14.43   (+/-2cm)   47.3   (feet)  VERTCON    
 DY0978  ___________________________________________________________________ 
 DY0978  EPOCH DATE  -        1991.35 
 DY0978  LAPLACE CORR-           2.13  (seconds)                    DEFLEC99 
 DY0978  GEOID HEIGHT-         -35.64  (meters)                     GEOID03 
 DY0978  HORZ ORDER  -  SECOND 
 DY0978  VERT ORDER  -  FIRST     CLASS II (See Below) 
 DY0978 
 DY0978.The horizontal coordinates were established by classical geodetic methods 
 DY0978.and adjusted by the National Geodetic Survey in June 1996. 
 DY0978.The horizontal coordinates are valid at the epoch date displayed above. 
 DY0978.The epoch date for horizontal control is a decimal equivalence 
 DY0978.of Year/Month/Day. 
 DY0978 
 DY0978.The NAVD 88 height was computed by applying the VERTCON shift value to 
 DY0978.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.) 
 DY0978.The vertical order pertains to the NGVD 29 superseded value. 
 DY0978 
 DY0978.The Laplace correction was computed from DEFLEC99 derived deflections. 
 DY0978 
 DY0978.The geoid height was determined by GEOID03. 
 DY0978 
 DY0978;                    North         East     Units Scale Factor Converg. 
 DY0978;SPC CA 6     -   676,713.741 1,829,628.287   MT  0.99997999   -1 00 37.7 
 DY0978;SPC CA 6     - 2,220,185.00  6,002,705.47   sFT  0.99997999   -1 00 37.7 
 DY0978;UTM  11      - 3,734,582.094   399,147.787   MT  0.99972539   -0 36 17.7 
 DY0978 
 DY0978!             -  Elev Factor  x  Scale Factor =   Combined Factor 
 DY0978!SPC CA 6     -   1.00000333  x   0.99997999  =   0.99998332 
 DY0978!UTM  11      -   1.00000333  x   0.99972539  =   0.99972872 
 DY0978 
 DY0978:                Primary Azimuth Mark                     Grid Az 
 DY0978:SPC CA 6     -  SUNSET BEACH ABAN MILITARY TK            134 06 37.9 
 DY0978:UTM  11      -  SUNSET BEACH ABAN MILITARY TK            133 42 17.9 
 DY0978 
 DY0978|---------------------------------------------------------------------| 
 DY0978| PID    Reference Object                     Distance      Geod. Az  | 
 DY0978|                                                           dddmmss.s | 
 DY0978| DY2611 SUNSET BEACH ABAN MILITARY TK       APPROX. 6.1 KM 1330600.2 | 
 DY0978| DY2612 SEAL BEACH NAVY DEPOT S TANK        101.217 METERS 14440     | 
 DY0978| DY2607 SEAL BEACH NAVY DEPOT N TANK        170.115 METERS 32935     | 
 DY0978|---------------------------------------------------------------------| 
 DY0978 
 DY0978                          SUPERSEDED SURVEY CONTROL 
 DY0978 
 DY0978  NAD 83(1986)-  33 44 47.42406(N)    118 05 19.82664(W) AD(1984.00) 2 
 DY0978  NAD 27      -  33 44 47.36930(N)    118 05 16.60420(W) AD(       ) 2 
 DY0978  NGVD 29 (??/??/92)   13.70   (m)           44.9    (f) COMPUTED    1 2 
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 DY0978 
 DY0978.Superseded values are not recommended for survey control. 
 DY0978.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
 DY0978.See file dsdata.txt to determine how the superseded data were derived. 
 DY0978 
 DY0978_U.S. NATIONAL GRID SPATIAL ADDRESS: 11SLT9914834582(NAD 83) 
 DY0978_MARKER: DD = SURVEY DISK 
 DY0978_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
 DY0978_SP_SET: SET IN TOP OF CONCRETE MONUMENT 
 DY0978_STAMPING: SKIPPER 1956 
 DY0978_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
 DY0978+STABILITY: SURFACE MOTION 
 DY0978 
 DY0978  HISTORY     - Date     Condition        Report By 
 DY0978  HISTORY     - 1956     MONUMENTED       CGS 
 DY0978  HISTORY     - 1960     SEE DESCRIPTION  CGS 
 DY0978  HISTORY     - 1965     GOOD             NGS 
 DY0978  HISTORY     - 1968     GOOD             NGS 
 DY0978  HISTORY     - 1974     SEE DESCRIPTION  NGS 
 DY0978 
 DY0978                          STATION DESCRIPTION 
 DY0978 
 DY0978'DESCRIBED BY COAST AND GEODETIC SURVEY 1956 (RCB) 
 DY0978'THE STATION IS LOCATED IN THE S PART OF THE ADMINISTRATION 
 DY0978'AREA OF THE U.S. NAVY SEAL BEACH AMMUNITION AND NET DEPOT. 
 DY0978' 
 DY0978'THE STATION MARK, A STANDARD DISK, STAMPED SKIPPER 1956, IS 
 DY0978'SET IN A CONCRETE POST FLUSH WITH THE GROUND LEVEL IN A LAWN, 
 DY0978'108 FT. SE OF THE CENTERLINE OF HUSSEY ROAD, 99.6 FT. E OF A 
 DY0978'CORNER POWERLINE POLE, AND 43.5 FT. SE OF AN EVERGREEN TREE. 
 DY0978' 
 DY0978'THIS MARK WAS SET BY THE NAVY DEPARTMENT AND IS NOT REFERENCED. 
 DY0978' 
 DY0978'HEIGHT OF LIGHT ABOVE STATION MARK - 1 METER. 
 DY0978 
 DY0978                          STATION RECOVERY (1960) 
 DY0978 
 DY0978'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960 (FN) 
 DY0978'THE STATION WAS RECOVERED IN GOOD CONDITION.  A NEW DESCRIPTION 
 DY0978'FOLLOWS-- 
 DY0978' 
 DY0978'STATION IS LOCATED ON THE U.S. NAVAL AMMUNITION AND NET DEPOT 
 DY0978'AT SEAL BEACH, ABOUT 350 FEET NORTHWEST OF THE SOUTHEAST ONE 
 DY0978'OF TWO ELEVATED METAL TANKS, 108 FEET SOUTHEAST OF THE 
 DY0978'CENTERLINE OF HUSSEY ROAD, 99.6 FEET EAST OF A CORNER 
 DY0978'POWERLINE POLE, AND 43.5 FEET SOUTHEAST OF AN EVERGREEN TREE. 
 DY0978' 
 DY0978'THE STATION MARK, A STANDARD DISK STAMPED SKIPPER 1956, IS SET 
 DY0978'IN THE TOP OF A 10-INCH SQUARE CONCRETE MONUMENT SET FLUSH 
 DY0978'WITH THE GROUND. 
 DY0978 
 DY0978                          STATION RECOVERY (1965) 
 DY0978 
 DY0978'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1965 
 DY0978'AT SEAL BEACH. 
 DY0978'0.1 MILE SOUTHEAST ALONG FORRESTAL LANE FROM THE MAIN (NORTHWEST) 
 DY0978'ENTRANCE TO THE U.S. NAVAL WEAPONS STATION AT SEAL BEACH, THENCE 
 DY0978'0.05 MILE SOUTHWEST ALONG HUSSEY ROAD, 107 FEET EAST OF THE CENTER 
 DY0978'OF HUSSEY ROAD, 99.6 FEET NORTHEAST OF POWERLINE POLE NO. 
 DY0978'222-44-50F, 44 FEET EAST OF A PINE TREE AND SET IN THE TOP OF 
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 DY0978'A 10-INCH SQUARE CONCRETE MONUMENT WHICH IS 1 INCH BELOW THE 
 DY0978'SURFACE OF THE GROUND. 
 DY0978 
 DY0978                          STATION RECOVERY (1968) 
 DY0978 
 DY0978'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1968 
 DY0978'RECOVERED IN GOOD CONDITION. 
 DY0978 
 DY0978                          STATION RECOVERY (1974) 
 DY0978 
 DY0978'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1974 (JLC) 
 DY0978'THE STATION WAS RECOVERED IN GOOD CONDITION AS DESCRIBED IN 
 DY0978'THE 1956 DESCRIPTION.  ALL MEASUREMENTS CHECKED. 
 DY0978' 
 DY0978'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--IN SEAL BEACH. 
 
 *** retrieval complete. 
 Elapsed Time = 00:00:01 
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    Appendix F  
Groundwater Sample Data Validation Narratives 
  































































































































































































































































































































































































































































































































































































































































































































































    Appendix G  
Data Quality Review 
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1.0 INTRODUCTION 

BRADY performed field activities and collected soil samples during the initial SCAPS LIF 
Investigation, and collected groundwater samples during four samping events at UST Site 229, 
NAVWPNSTA Seal Beach, California. The purpose of this review is to evaluate the data 
collected and determine whether they meet the quality objectives outlined in the Final SAP dated 
March 16, 2009 (BRADY, 2009a) and the Final Addendum 01 to the Final SAP dated August 
17, 2009 (BRADY, 2009b). 
 
The investigation included the collection and analyses of 24 groundwater and 7 soil samples, 
along with the associated quality control (QC) samples, during the initial and quarterly events. 
The analyses were performed by the following methods: 

 Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

 Polynuclear Aromatic Hydrocarbons (PAHs) by EPA SW 846 Method 8270C-SIM 
 Total Petroleum Hydrocarbons as Diesel by EPA SW 846 Method 8015B.  

The data quality review is based on verification of field and laboratory Quality Assurance (QA) 
measures to determine the overall quality and validity of analytical results. QA for field activities 
was managed through appropriate documentation, collection of field quality control (FQC) 
samples, and oversight of field procedures. A number of QA/QC measures were employed in the 
field to ensure that the collected samples were representative of site conditions at the time of 
sampling. Prior to the collection of any sample, all reusable sampling equipment was 
decontaminated to minimize the chance of cross-contamination. Field documentation protocols 
included the use of field logbooks and chain-of-custody (COC) forms.  
 
QA/QC measures were employed by the laboratory to determine the precision and accuracy of 
the analytical system as measured by laboratory control samples (LCS), matrix spike/matrix 
spike duplicates (MS/MSD), surrogate spikes, and internal standards (where applicable). Results 
from the equipment blanks, field blanks, and method blanks were also evaluated to assess the 
possibility of external contamination of environmental samples during field and laboratory 
activities. 

1.1 Field Quality Control 

Analyte detections in field quality control samples such as blanks were evaluated with respect to 
their associated environmental samples to make an overall judgment regarding whether or not 
constituents detected in the environmental samples are representative of site conditions. Field 
contamination was assessed by the simultaneous evaluation of the equipment blanks and field 
blanks. In accordance with validation guidelines, sample concentrations were compared to 
concentrations detected in the blanks to determine whether sample qualification was deemed 
necessary. 
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1.2 Laboratory Quality Control 

Laboratory quality control is designed to detect, reduce, and correct deficiencies in a laboratory's 
internal analytical process prior to the release of results, and to improve the quality of the results 
reported by the laboratory. A discussion regarding the precision and accuracy of the laboratory's 
analytical systems is included in the following sections. Analytical services for soil and 
groundwater samples were provided by EMAX Laboratories, Inc. in Torrance, California. A total 
of 31 environmental samples and associated QC samples were submitted to this California-
certified and DoD ELAP accredited laboratory for analyses. 
 
In general, QC sample results that were outside the laboratory acceptance criteria for data 
accuracy and precision were flagged by the laboratory and further qualified during data 
validation. Results for laboratory QC samples and reporting limits (RLs) will be discussed in the 
data validation section below. 

1.3 Data Validation 

The collected data were validated by Laboratory Data Consultants Inc. (LDC) in Carlsbad, 
California. Validation was performed under the EPA Level III and IV guidelines. For this 
investigation, data validation was performed to Level III criteria on 90% of the data, and Level 
IV on 10% of the data. Both levels of validation include the review of laboratory quality control 
summaries (blank, calibrations, spike recoveries, duplicates, etc.). Level IV process incorporates 
a review of raw data including chromatograms and quantitation reports. This additional 
information is utilized in the Level IV data validation process for checking calculations of 
quantified analytical data.  
 
The analytical data were validated using the following documents, as applicable to each method: 

 USEPA, Contract Laboratory Program (CLP) National Functional Guidelines for 
Superfund Organic Methods Data Review, June 2008 

 EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995; 
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV, 
February 2007.  

Data that did not meet the applicable validation criteria were flagged with the qualifiers listed 
below.  

U – Indicates the compound or analyte was analyzed for but not detected at or above the 

associated reporting limit.  

J – The associated value is an estimated quantity.  
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UJ – Indicates the compound or analyte was analyzed for but was not detected. The 

associated reporting limit is an estimated value. 

R – The data are unusable.  

Once the data are reviewed and qualified according to the documents mentioned above, the data 
set is then evaluated using precision, accuracy, representativeness, completeness, and 
comparability (PARCC) criteria. PARCC criteria provide an evaluation of overall data usability. 
The following is a discussion about PARCC criteria as it relates to the project data quality 
objectives (DQOs). 
 
Precision is a measure of the agreement or reproducibility of analytical results under a given set 
of conditions. It is a quantity that cannot be measured directly but is calculated from percent 
recovery data. Precision is expressed as the relative percent difference (RPD): 
 

RPD = (D1-D2)/{1/2(D1+D2)} x 100 
 

where D1 and D2 are the reported concentrations for sample and duplicate analyses.  
 
Precision is primarily assessed by calculating a RPD from the percent recoveries of the spiked 
compounds for each sample in the matrix spike/matrix spike duplicate (MS/MSD) pair. In the 
absence of an MS/MSD pair, a laboratory control sample/ laboratory control sample duplicate 
(LCS/LCSD) pair can be analyzed as an alternative means of assessing precision. In some cases, 
samples from multiple chain-of-custodies or sample delivery groups (SDGs) were within one QC 
batch and therefore are associated with the same laboratory QC samples.  
 
An additional measure of sampling precision was obtained by collecting and analyzing field 
duplicate samples, which were compared using the RPD result as the evaluation criteria. The 
blind duplicate groundwater sample consists of preparing a second set of sample containers for 
all analyses and directing well water from the pump into these containers at the same time the 
primary containers are being filled. As with the field blank samples, all of these duplicate 
samples are then handled, transported and analyzed in the same manner as each of their 
respective primary samples, but with different sample identification numbers.  These duplicate 
analytical results are then compared with the results from the primary samples and any 
differences are utilized as an independent check of the reproducibility of the analytical method 
and laboratory procedures related to the actual sample matrix. 
 
MS and MSD samples are field samples spiked by the laboratory with target analytes prior to 
preparation and analysis. These samples measure the overall efficiency of the analytical method 
in recovering target analytes from an environmental matrix. A LCS is similar to an MS/MSD 
sample in that the LCS is spiked with the same target analytes prior to preparation and analysis. 
However, the LCS is prepared using a controlled interference-free matrix instead of a field 
sample aliquot. Laboratory reagent water is used to prepare aqueous LCSs. Non-aqueous LCSs 
are prepared using solid media approved by the American Society for Testing and Materials 
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(ASTM) for their homogeneity. The LCS measures laboratory efficiency in recovering target 
analytes from either a solid or aqueous matrix in the absence of matrix interferences. 
 
An RPD outside the numerical QC limit in either the duplicate, MS/MSD or LCS/LCSD samples 
indicates imprecision. Imprecision is the variance in the consistency with which the laboratory 
arrives at a particular reported result. Thus, the actual analyte concentration may be higher or 
lower than the reported result. 
 
Possible causes of poor precision include sample matrix interference, improper sample collection 
or handling, inconsistent sample preparation, and poor instrument stability. In some duplicate 
pairs, results may be reported in either the primary or duplicate samples at levels below the 
reporting limit or non-detected. Since these values are considered to be estimates, RPD 
exceedances from these duplicates pairs do not suggest a significant impact on the data quality. 
 
Accuracy is a measure of the agreement of an experimental determination and the true value of 
the parameter being measured. It is used to identify bias in a given measurement system. 
Recoveries outside acceptable QC limits may be caused by factors such as instrumentation, 
analyst error or matrix interference. Accuracy is assessed through the analysis of MS, MSD, LCS 
and samples containing surrogate spikes. In some cases, samples from multiple chain-of-
custodies or SDGs were within one QC batch and therefore are associated with the same 
laboratory QC samples. Surrogate spikes are either isotopically labeled compounds or 
compounds that are not typically detected in the samples. Surrogate spikes are added to every 
blank, environmental sample, MS/MSD and standard for all organic analyses. 
 
Percent recovery (%R) is calculated using the following equation: 
 

%R = (A-B)/C x 100 
 where: 
 A = measured concentration in the spiked sample 
 B = measured concentration of the spike compound in the non-spiked sample 
 C = concentration of the spike 
 
The %R of each analyte spiked in MS/MSD and LCS samples, and the %R of each surrogate 
compound added to environmental samples is evaluated with the acceptance criteria specified by 
the previously noted documents. Spike recoveries outside the acceptable QC accuracy limits 
provide an indication of bias, where the reported data may overestimate or underestimate the 
actual concentration of compounds detected or quantitation limits reported for environmental 
samples. 
 
Representativeness is a qualitative parameter that expresses the degree to which the sample data 
are characteristic of a population. It is evaluated by reviewing the QC results of blank samples 
and holding times. Positive detects of compounds in the blank samples identify compounds that 
may have been introduced into the samples during sample collection, transport, preparation or 
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analysis. The QA/QC blanks collected and analyzed are method blanks, equipment blanks, 
source blanks and trip blanks. 
 
The method blank is a laboratory blank that is prepared from laboratory grade water or solid 
matrix that contains the method reagents. It is prepared/extracted/digested and analyzed exactly 
like the field samples. The method blank provides a measure of the combined contamination 
derived from the laboratory source water, glassware, instruments, reagents and sample 
preparation steps. Method blanks generally occur at a frequency of one blank per batch of 
samples. 
 
The trip blank is a sample bottle filled in the lab with reagent-grade water and preserved to a pH 
less than 2 with hydrochloric acid. It is taken from the laboratory to the sampling site and 
transported back to the laboratory without having been exposed to sampling procedures. The 
purpose is to assess contamination introduced during shipping and field handling procedures. 
 
The equipment blank (or rinsate blank) is a sample of analyte-free water poured over or through 
decontaminated field sampling equipment prior to the collection of environmental samples. The 
purpose is to assess the adequacy of the decontamination process. Equipment blanks were 
collected and analyzed for all target analytes. 
 
The field blank (or source blank) is a sample of analyte-free water poured into the sample 
container in the field, which is preserved and shipped to the laboratory with the field samples. 
These blanks are used to assess contamination from field conditions during sampling. Generally, 
one field blank is collected for each new source of water utilized for the decontamination 
process. Field blanks were collected and analyzed for all target analytes. 
 
Contaminants found in both the environmental sample and a blank sample are assumed to be 
laboratory artifacts if the concentration in the environmental sample is less than ten times the 
blank value for common laboratory contaminants such as methylene chloride, acetone, 2-
butanone, and phthalate esters; or five times the blank value for other lab contaminants. 
 
Holding times are evaluated to assure that the sample integrity is intact for accurate sample 
preparation and analysis. Holding times are specific for each method and matrix analyzed. 
Holding time exceedances can cause loss of sample constituents due to biodegradation, 
precipitation, volatilization, and chemical degradation. 
 
Comparability is a qualitative expression of the confidence with which one data set may be 
compared to another.  It provides an assessment of the equivalence of the analytical results to 
data obtained from other analyses.  It is important that data sets be comparable if they are used in 
conjunction with other data sets.  The factors affecting comparability include the following: 
sample collection and handling techniques, matrix type and analytical method.  If these aspects 
of sampling and analysis are carried out according to standard operating and analytical 
procedures, the data are considered comparable.  Comparability is also dependent upon other 
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PARCC criteria, because only when precision, accuracy and representativeness are known can 
data sets be compared with confidence. 
 
Completeness is defined as the percentage of acceptable sample results compared to the total 
number of sample results. Completeness is evaluated to determine if an acceptable amount of 
usable data were obtained so that a valid scientific investigation can be completed. 
 
Percent completeness is calculated using the following equation: 
 

%C = (T-R)/T x 100 
 
 where: 
 %C = percent completeness 
 T = total number of sample results 
 R = total number of rejected sample results 
 
Sensitivity is the ability of the method or instrument to detect the contaminant of concern or 
other target compounds at the level of interest. Adequate sensitivity was assured in some cases 
by selecting analytical methods that provided the lowest laboratory reporting limits available. 
The reporting limits and method detection limits (MDLs) for each matrix and analyte are 
presented in worksheet #15 of the SAP (BRADY, 2009a).  
 
The following sections present a review of QC data for each analytical method. 

1.4 Volatile Organic Compounds – (VOCs by EPA Method 8260B) 

All soil samples analyzed for VOCs were received by the laboratory in good condition. From the 
initial SCAPS LIF Investigation, a total of seven soil samples, as well as the associated dilutions 
and FQC samples were analyzed for VOCs.  All VOC results were assessed to be valid since 
none of the results were rejected based on QC exceedances. 

The gas chromatography-mass spectrometry (GC/MS) instrument performance was checked at 
12 hour intervals, and all ion abundance requirements were met. 

1.4.1 Precision and Accuracy 

1.4.1.1 Instrument Calibration 

Initial and continuing calibration results provide a means of evaluating accuracy within a 
particular SDG. Relative response factor (RRF), percent relative standard deviation (%RSD) and 
percent difference (%D) are the three major parameters used to measure the effectiveness of 
instrument calibration.  RRF is a measure of the relative spectral response of an analyte 
compared to its internal standard.  %RSD is an expression of the linearity of instrument 
response.  %D is a comparison of a continuing calibration instrumental response with its initial 
response.  %RSD and %D exceedances suggest routine instrumental anomalies, which typically 



 

APPENDIX G  May 16, 2011 
Draft 
Extended Site Assessment Report 
Former UST Site 229, NAVWPNSTA Seal Beach, California 
DCN: RBAE-4302-0120-0087   Page 7 

impact all sample results for the affected compounds.  All VOC data were within method and 
validation criteria during the initial and continuing calibration.  

1.4.1.2 Surrogates, MS/MSD samples and LCS Samples 

Surrogates were added to all samples and blanks as required by the method. With the exception 
of bromofluorobenzene, all surrogate recoveries were within QC limits. In sample SB229-19-S-
01, the surrogate exceeded the range of limits outlined in the SAP (BRADY, 2009a). As a result 
of the exceedance, all detected compounds in that sample were qualified as estimated (J). 
 
Matrix spike and matrix spike duplicate samples were reviewed for each SDG as applicable. One 
set of MS/MSD soil samples was submitted to the fixed-base lab for analysis by EPA Method 
8260B to determine any bias associated with the matrix. All percent recoveries (%R) and relative 
percent differences (RPD) were within the QC limits outlined in the SAP (BRADY, 2009a). 
 
Laboratory control samples were also reviewed for each SDG as applicable. The %Rs and RPDs 
were evaluated against the acceptance criteria and were within QC limits. 

1.4.2 Representativeness 

1.4.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All 
volatile samples met the holding time criteria and all cooler temperature requirements were also 
met. 

1.4.2.2 Method Blanks, Trip Blanks, Equipment Blanks and Field Blanks 

Method blank analyses were performed at the required frequencies. One trip blank, one 
equipment blank and one field blank were submitted with the environmental samples for VOC 
analysis. No detections of VOC contaminants were found in any of these blank samples.  

1.4.3 Comparability 

The laboratory used a standard analytical method for all of the VOC analyses (EPA Method 
8260B). Sample collection and handling techniques were carried out according to BRADY’s 
standard operating procedures to ensure consistency and comparability, and analytical results 
were reported in the appropriate units. In addition, based on the evaluation of the data with 
respect to precision, accuracy and representativeness, the comparability of the data is regarded as 
acceptable. 

1.4.4 Completeness 

The completeness level attained for VOC field samples was 100 percent. This percentage was 
calculated by the number of accepted sample results divided by the total number of sample 
results, then multiplied by 100. There were cases where more than one result was reported for an 
individual sample, such as in the event of a sample dilution. Two soil samples from this 
investigation (SB229-19-S-01 and SB229-21-S-01) required dilutions to be performed due to 
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VOC compounds exceeding the calibration range. In these cases, the least technically acceptable 
results were rejected in order to eliminate duplicate results. These rejected results do not factor 
into the calculation for completeness. 

1.4.5 Sensitivity 

For this project, soil screening levels (SSL) published in the Region 9 Preliminary Remediation 
Goal (PRG) list (US EPA, 2008) were used as project action limits (PAL) for VOCs in soil. 
Adequate sensitivity was assured by selecting the analytical method that provided the lowest 
laboratory RLs available.  For some VOCs, the PALs were lower than the RLs.  RLs and MDLs 
were reviewed in the laboratory data to determine whether project-specific limits were met.  For 
all samples analyzed, the RLs and MDLs met the limits outlined in the SAP (BRADY, 2009a), 
with the exception of the dilutions for analytes with elevated concentrations. 

1.5 Polynuclear Aromatic Hydrocarbons – (PAHs by EPA Method 8270C-
SIM) 

All soil and groundwater samples analyzed for PAHs were received by the laboratory in good 
condition. A total of 7 soil samples and 24 groundwater samples, as well as the associated 
dilutions and FQC samples, were analyzed for PAHs. All results were assessed to be valid since 
none of the results were rejected based on QC exceedances. 

The gas chromatography-mass spectrometry (GC/MS) instrument performance was checked at 
appropriate intervals, and all ion abundance requirements were met. 

1.5.1 Precision and Accuracy 

1.5.1.1 Instrument Calibration 

As previously discussed in Section 1.4.1.1, initial and continuing calibration results provide a 
means of evaluating accuracy.  All soil and groundwater data from this investigation were within 
method and validation criteria during the initial and continuing calibrations.  

1.5.1.2 Surrogates, MS/MSD samples and LCS Samples 

Surrogates were added to all samples and blanks as required by the method.  All surrogate 
recoveries were within QC limits, with the exception of samples SB229MW1-3Q09-GW01DL, 
BSW-14-4-4Q10-GW01DL and BSW-14-4-4Q10-GW02.  Since each of these samples was 
diluted out, no data were qualified. 
 
Matrix spike and matrix spike duplicate samples were reviewed for each SDG as applicable.  
One set of MS/MSD samples was submitted from each sampling event to the fixed-base lab for 
analysis by EPA Method 8270C-SIM to determine any bias associated with the matrices.  All 
%R and RPD values were within the QC limits outlined in the SAP (BRADY, 2009a), with the 
following exceptions. In the MS/MSD pair from sample SB229MW2-3Q09-GW01, 
acenaphthene, acenaphthylene and naphthalene had RPDs above the threshold of 30%. No data 
were qualified since there were no detections for these compounds in the associated sample.  In 



 

APPENDIX G  May 16, 2011 
Draft 
Extended Site Assessment Report 
Former UST Site 229, NAVWPNSTA Seal Beach, California 
DCN: RBAE-4302-0120-0087   Page 9 

the MS/MSD pair from sample SB229MW4-4Q09-GW01, the recovery for 
dibenzo(a,h)anthracene was slightly above the acceptable limits.  No results were qualified from 
this exceedance since this compound was not detected in the associated sample.  In the MS/MSD 
pair from sample SB229MW2-4Q10-GW01, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene and indeno(1,2,3-
cd)pyrene had recoveries that were above the acceptable limits. No data were qualified since 
there were no detections for these compounds in the associated sample. 
 
Laboratory control samples were also reviewed for each SDG as applicable. The %R and RPD 
were evaluated against the acceptance criteria and were within QC limits with the following 
exceptions. In the third quarter of 2009, the LCS associated with SDG 09H079 had six 
compounds (acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene and 
phenanthrene) with RPD values that exceeded the acceptable limits. All detects in this SDG 
were qualified as estimated (J), and all non-detects were qualified as non-detected estimated 
(UJ). In the fourth quarter of 2009, the RPD between the LCS and LCSD was slightly above the 
limit of 30% for phenanthrene and pyrene. All samples in SDG 09K157 had results for these two 
compounds qualified as estimated (J) or non-detected estimated (UJ).  

1.5.1.3 Field Duplicates 

For groundwater duplicate samples, a threshold of 30% is listed for the RPD in Table 1 of the 
SAP. During this investigation, duplicate groundwater samples were collected and analyzed for 
each quarterly event. The first pair of samples, SB229MW4-3Q09-GW01 (primary) and 
SB229MW4-3Q09-GW02 (duplicate), had only one compound detected.  Benzo(a)anthracene 
was detected at the same concentration in both samples below the RL.  During the second 
sampling event, samples SB229MW3-4Q09-GW01 (primary) and SB229MW3-4Q09-GW02 
(duplicate) had five compounds detected in one or both samples.  Acenaphthylene was detected 
below the RL, with an RPD of 8.  The remaining four compounds (fluorene, benzo(a)anthracene, 
dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene) were only detected in one of the samples 
from the pair, and each of these were below the reporting limit.  Since these values are 
considered to be estimates, RPD exceedances from these duplicates pairs do not suggest a 
significant impact on the data quality.  
 
No compounds were detected in either the primary or duplicate sample from the third sampling 
event. From the fourth sampling event, five compounds were detected in both the primary and 
duplicate sample.  Acenaphthene, Acenaphthylene, fluorene and phenanthrene had RPDs below 
the 30% threshold.  Naphthalene initially exceeded the calibration range in both samples.  From 
the dilutions performed on the primary and duplicate samples, naphthalene’s RPD was 30.8%; 
slightly above the 30% limit.  
 
In addition to the detections mentioned for each duplicate pair, all of the remaining PAHs (from 
a list of 16 total analytes) which were measured as non-detects in the primary samples were also 
reported as non-detects in the duplicates.  All of this information together indicates acceptable 
precision in the analytical method. 
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1.5.2 Representativeness 

1.5.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All 
samples met the holding time criteria and all cooler temperature requirements were also met. 

1.5.2.2 Method Blanks, Equipment Blanks and Field Blanks 

Method blank analyses were performed as required.  No PAH contaminants were detected in the 
method blanks associated with this analysis.  Two equipment blanks were submitted during each 
quarterly groundwater sampling event.  Naphthalene was detected at low levels in each of these 
samples.  Naphthalene was also detected at low levels in three of four field blank samples. Due 
to these occurrences of blank contamination, 12 samples had final concentrations of naphthalene 
modified during data validation.  Five results were qualified as non-detect (U) at the RL, and 7 
results were qualified as non-detect (U) at the reported concentration.  The affected samples are 
identified in the data validation reports in the data qualification summaries.  

1.5.3 Comparability 

The laboratory used a standard analytical method for all of the PAH analyses (EPA Method 
8270C-SIM).  Sample collection and handling techniques were carried out according to 
BRADY’s standard operating procedures to ensure consistency and comparability, and analytical 
results were reported in the appropriate units.  In addition, based on the evaluation of the data 
with respect to precision, accuracy and representativeness, the comparability of the data is 
regarded as acceptable.  

1.5.4 Completeness 

The completeness level attained for PAH field samples was 100 percent.  This percentage was 
calculated by the number of accepted sample results divided by the total number of sample 
results, then multiplied by 100.  There were cases where more than one result was reported for an 
individual sample, such as in the event of a sample dilution.  One soil sample from this 
investigation (SB229-21-S-01) and six groundwater samples associated with two sampling 
locations (SB229MW1 and BSW-14-4) required dilutions to be performed due to PAH 
compounds exceeding the calibration range.  In these cases, the least technically acceptable 
results were rejected in order to eliminate duplicate results.  These rejected results do not factor 
into the calculation for completeness.  The details regarding the qualification of results are 
provided in the data validation reports. 

1.5.5 Sensitivity 

Once again, SSLs published in the Region 9 PRG list (US EPA, 2008) were used as PALs for 
PAHs in soil. For groundwater samples, the State of California Maximum Contaminant Levels 
(MCLs) for drinking water (Cal-EPA, 2008) were selected as project screening levels.  For 
analytes with no established MCL, the CRWQCB environmental screening levels (ESLs) 
(CRWQCB, 2008) were used. Adequate sensitivity was assured by selecting the analytical 
method that provided the lowest laboratory RLs available. For some PAHs however, the PALs 
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were lower than the RLs. RLs and MDLs were reviewed in the laboratory data to determine 
whether project-specific limits were met. For all samples analyzed, the RLs and MDLs met the 
limits outlined in the SAP (BRADY, 2009a), with the exception of the dilutions for analytes with 
elevated concentrations.   

1.6 Total Petroleum Hydrocarbons as Diesel – (TPH-d by EPA 8015B) 

All soil and groundwater samples analyzed for TPH-d were received by the laboratory in good 
condition.  A total of 7 soil samples and 24 groundwater samples, and the associated FQC 
samples, were analyzed for TPH-d by EPA Method 8015B.  All samples analyzed for TPH-d 
were received by the laboratory in good condition.  All TPH-d results were assessed to be valid 
since none of the results were rejected based on QC exceedances. 

1.6.1 Precision and Accuracy 

1.6.1.1 Instrument Calibration 

Initial calibration of compounds was performed as required by the method and the calibration 
verification was performed at the required frequencies.  All calibration requirements were within 
acceptance criteria.  

1.6.1.2 Surrogates, MS/MSD samples and LCS Samples 

Surrogates were added to all samples and blanks as required by the method.  All surrogate %R 
values were within QC limits, with the exception of sample SB229-21-S-01.  Since the sample 
was diluted out however, no data were qualified. No other data were qualified based on surrogate 
non-conformance. 
 
Matrix spike and matrix spike duplicate samples were reviewed for each SDG as applicable.  
One set of MS/MSD samples was submitted from each sampling event to the fixed-base lab for 
analysis by EPA Method 8015B to determine any bias associated with the matrix.  All %R and 
RPD values were within the QC limits outlined in the SAP (BRADY, 2009a). 
 
Laboratory control samples were also reviewed for each SDG as applicable.  The %R and RPD 
were evaluated against the acceptance criteria and were within QC limits. 

1.6.1.3 Field Duplicates 

Once again, a RPD threshold of 30% is listed in Table 1 of the SAP.  Duplicate groundwater 
samples were collected and analyzed for each sampling event.  No TPH-d was detected in the 
first pair of samples.  During the second sampling event, samples SB229MW3-4Q09-GW01 
(primary) and SB229MW3-4Q09-GW02 (duplicate) had TPH-d detected in both samples below 
the RL.  Although these values are considered estimated (J), a RPD of 4 was calculated.  
 
No compounds were detected in either the primary or duplicate sample from the third sampling 
event.  From the fourth sampling event, samples BSW-14-4-4Q10-GW01 (primary) and BSW-
14-4-4Q10-GW02 (duplicate) had TPH-d detected in both samples above the RL.  A RPD of 28 



 

APPENDIX G  May 16, 2011 
Draft 
Extended Site Assessment Report 
Former UST Site 229, NAVWPNSTA Seal Beach, California 
DCN: RBAE-4302-0120-0087   Page 12 

was calculated for this duplicate pair.  Based on the information provided, the results indicate 
good precision in the analytical method. 

1.6.2 Representativeness 

1.6.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted.  All 
samples met the holding time criteria and all cooler temperature requirements were also met.  

1.6.2.2 Method Blanks, Equipment Blanks and Field Blanks 

Method blank analyses were performed as required.  No TPH-d contaminants were detected in 
the method blanks associated with this analysis.  Two equipment blanks and one field blank were 
submitted during each quarterly groundwater sampling event.  No TPH-d contaminants were 
detected in any of these samples either.  

1.6.3 Comparability 

The laboratory used a standard analytical method for all of the TPH-d analyses (EPA Method 
8015B).  Sample collection and handling techniques were carried out according to BRADY’s 
standard operating procedures to ensure consistency and comparability, and analytical results 
were reported in the appropriate units.  In addition, based on the evaluation of the data with 
respect to precision, accuracy and representativeness, the comparability of the data is regarded as 
acceptable.  

1.6.4 Completeness 

The completeness level attained for TPH-d field samples was 100 percent.  This percentage was 
calculated by the number of accepted sample results divided by the total number of sample 
results, then multiplied by 100.  

1.6.5 Sensitivity 

The recommended soil cleanup level for TPH-d, stated in the California LUFT Manual, was used 
as the PAL for soil.  For groundwater samples, since TPH-d has no established MCL, the 
CRWQCB environmental screening level (ESL) (CRWQCB, 2008) was used.  Adequate 
sensitivity was assured by selecting the analytical method that provided the appropriate 
laboratory RLs.  For TPH-d in groundwater, the ESL was lower than the RL.  RLs and MDLs 
were reviewed in the laboratory data to determine whether project-specific limits were met.  For 
all samples analyzed, the RL and MDL met the limits outlined in the SAP (BRADY, 2009a), 
with the exception of the dilutions for analytes with elevated concentrations.  

1.7 Data Usability 

Field and laboratory QC elements were assessed for conformance with project DQOs. Precision 
and accuracy were evaluated using data quality indicators such as calibration, MS/MSD, LCS, 
field duplicates and surrogates.  The precision and accuracy of the data set were considered 
acceptable after the integration of data qualifiers for estimated results.  
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In order to evaluate the representativeness of the project data, all samples for each method and 
matrix were evaluated for holding time compliance.  All samples in each SDG were also 
associated with the appropriate blank samples (method blanks, trip blanks, equipment blanks and 
field blanks) in accordance with the SAP.  Based on the overall assessment of the blank samples 
and the fact that all holding times were met, the representativeness of the project data is 
considered acceptable. 
 
Sampling frequency requirements for all field QC samples were met in accordance with the SAP. 
The laboratory used standard analytical methods for their analyses, and the analytical results 
were reported in correct standard units.  Holding times, sample preservation and sample integrity 
were all within QC criteria.  Based on the collective performance of the project data quality 
indicators against the precision, accuracy and representativeness criteria, the overall 
comparability is considered acceptable. 
 
The completeness percentage for the project was 100 percent. From all the data reported for this 
investigation, none were rejected.  There were cases where more than one result was reported for 
an individual sample, such as in the event of a sample dilution.  In these cases, the least 
technically acceptable results were rejected in order to eliminate duplicate results.  The effected 
samples and associated analytes are identified in the data validation reports in the data 
qualification summaries. 
 
The sensitivity (i.e., reporting limits) of the analytical methods is driven by the project-specific 
DQOs.  All reporting limits met the project-specific requirements.  The overall assessment based 
on these data quality indicators is that the data are acceptable.  Although a few QC elements 
associated with the analytical procedures have been identified during the data quality review, a 
thorough assessment of the data indicates that these discrepancies do not adversely affect the 
quality, validity, usability, and overall data interpretation presented in this report.  Therefore, the 
data presented herein are considered valid and usable as indicated by their specific qualifiers. 
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1. INTRODUCTION

This appendix to the Extended Site Assessment (ESA) Report for former Underground
Storage Tank (UST) Site 229 presents the results of an Ecological Risk Screening
Evaluation of groundwater data collected from UST Site 229 (“Site”) at the Naval
Weapons Station (NAVWPNSTA) Seal Beach.  The purpose of this evaluation is to
determine if groundwater constituents from the Site have the potential to impact the
surface water body associated with the Seal Beach National Wildlife Refuge (SBNWR).
The NAVWPNSTA and SBNWR are located on the California coast adjacent to
Anaheim Bay and in an area known as the Sunset Gap (ESA Report, BRADY, 2011;
Figure 2-1).  The ESA Report provides a detailed project background for this Site.   A
brief Site background is provided in this report.

The methodology used in this screening evaluation is consistent with ecological risk
assessment guidance from the Department of the Navy entitled Navy Policy for
Conducting Ecological Risk Assessment (DON, 1999) and the California Department of
Toxic Substance Control Guidance for Ecological Risk Assessment at Hazardous Waste
Sites and Permitted Facilities, Parts A and B (DTSC, 1996a,b).   In order to complete
this evaluation, ecologically-based groundwater screening levels were derived and
compared to the maximum concentrations of constituents detected in groundwater from
sampling events conducted in 2009 and 2010 from six wells at the Site (Table A-1).
The results of this evaluation will be used to determine the need for, and extent of,
further assessment and remediation activities, if any.

The following 10 chemicals were detected in groundwater at the Site:

Acenaphthene Fluorene

Acenaphthylene Naphthalene

Anthracene Phenanthrene

Benzo[a]anthracene

Chrysene

Pyrene

Total petroleum hydrocarbons (TPH),
as diesel.
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1.1 Identification of Ecological Screening Levels

Consistent with the Sampling and Analysis Plan (Brady, 2009), ecological risk-based
screening levels for surface water were located for all constituents detected in
groundwater at UST Site 229 from the following document:

Screening for Environmental Concerns at Sites with Contaminated Soil and
Groundwater, Interim Final-November 2007, revised May 2008. California
Regional Water Quality Control Board (RWQCB), San Francisco Bay Region
(SFRWQCB, 2008).

The Environmental Screening Levels (ESLs) identified from this source were generally
derived through the quantitative evaluation of aquatic toxicity databases in a manner
consistent with procedures used by the United States Environmental Protection Agency
(USEPA) for developing chronic ambient water quality criteria for marine surface
waters.  As the salt marsh is an estuarine system, the estuary habitat goal ESLs were
selected for use in this evaluation.  The estuary ESLs presented in SFRWQCB (2008)
are the lower of the marine and freshwater habitat goals presented in the report.  This
ensures conservatism, since estuarine systems can have varying degrees of salinity,
trending towards either marine or freshwater depending on proximity to the ocean.
Likewise, some organisms in an estuarine system may exist in both predominantly salt
water and predominantly fresh water, spanning the spectrum of salinity in the overall
habitat coverage.

1.2 Dilution Attenuation Factor Evaluation

Applying surface water ESLs to groundwater data, and thereby assuming that
groundwater concentrations correspond to surface water concentrations, would be an
erroneous extrapolation approach because groundwater is diluted as it enters surface
water  bodies.   Because  the  ESLs  that  were  identified  for  the  constituents  at  this  Site
apply to surface water bodies, a dilution factor should be taken into account.  It should
not be assumed that benthic flora and fauna communities situated below or at the
groundwater/surface water interface are exposed to the full concentration of constituents
in groundwater prior to mixing of the groundwater with surface water.  Therefore, an
adjustment of the surface water ESLs is appropriate to derive a groundwater screening
level (GSL) for protection of a marine aquatic habitat.

The  Technical  Memorandum  for  NAVWPNSTA  Installation  Restoration  Site  14
prepared in January 2005 (MARRS/Geosyntec, 2005) and approved by the RWQCB
and California Department of Toxic Substances Control (DTSC), specifically Appendix
B (MARRS/Geosyntec, 2005), provides a brief calculation of the dilution attenuation
factor (DAF) based on local tidal effects, calculated hydraulic conductivities, existing
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hydraulic gradients, and an estimate of the plume area at the tidal basin interface.
Because UST 229 and Site 14 are adjacent and Site 14 lies between UST 229 and the
SBNWR it is appropriate to consider the sites linked (Figure 2, Attachment A).  A
revised Attachment A is attached to this document which incorporates UST 229 and
Site 14 data to support the use of a DAF for groundwater constituents of concern.

The DAF calculations were based on Site 14 and UST 229 data and on representative
values and observed conditions at local sites in the vicinity.  This data is applicable to
UST 229 because the groundwater gradient and flow from the UST 229 Site trends
directly through Site 14 (See Figures 5-4 through 5-7 in the Technical Memorandum,
BRADY, 2011).  A combination of a flat groundwater gradient (0.001 ft/ft) and a
relatively low permeability value for local soils suggest a slow groundwater flow rate of
1 to 10 ft per year, thus, the UST 229 dissolved phase plume is not expected to migrate
or change rapidly.  The narrow, 100-foot wide plume front is based on the control wells
BSW-14-6 (south) and SB 229-MW04 to the north (Figure 1 and 3, Attachment A).
Previous calculations indicated that the mixing associated with the tidal influence
observed at Site 14 is well in excess of a DAF of 10, and varied from a low of 32:1 to
orders of magnitude larger (based on estimates of tidal flux versus groundwater flow at
the  site  [MARRS/Geosyntec,  2005]).   The  results  of  the  updated  DAF  analysis
(Attachment A) concluded that a 10-fold DAF is a very conservative estimate of
potential attenuation of groundwater constituents from UST 229 before reaching surface
water at the SBNWR and the subsequent dilution and tidal flushing (See
Attachment A).

In  addition  the  United  States  Geologic  Society  (USGS)  study  of  attenuation  in
hyporheic  zones  (MTBE, TBA, and TAME Attenuation in Diverse Hyporheic Zones,
2010) further establishes the anticipated degradation rate for hydrocarbon constituents is
primarily driven by dilution and dispersion through the hyporheic zone.  The hyporheic
zone is the organic rich zone within the tidal flat which is the interface between
groundwater and surface water.     The average degradation rates for these compounds
within the hyporheic zone was 71% with approximately 3% driven by the microbial
destruction of the oxygenate compounds (USGS, 2010).

Since UST Site 229 is located up-gradient of Site 14 (Figure 2, Attachment A) and thus
farther in distance from SBNWR (which could increase diffusion and dilution and
potentially increase the time it takes for Site 229 constituents to reach SBNWR),
applying a generic DAF of 10 to adjust the surface water ESLs is considered rather
conservative.
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1.3 Identification of Chemicals of Ecological Concern

To identify chemicals of ecological concern (COECs) in this ecological screening
evaluation, maximum detected concentrations in groundwater were compared to GSLs
that  were  based  on  multiplying  the  surface  water  ESLs  by  a  DAF  of  10  for  the
protection of estuary aquatic habitats.  A list of the constituents detected in groundwater
and comparison to the ecological groundwater screening levels is provided in
Table A-2.

Only  two  analytes  (TPH  as  Diesel  and  napthalene)  exceeded  their  ESLs.   When  a
dilution attenuation factor of 10 was applied to the ESL to provide a groundwater
screening  level  (GSL),  only  one  detection  of  TPH  as  diesel  exceeded  the  ESL.   This
TPH  as  diesel  exceedance  of  the  GSL  (2.1  mg/L)  was  from  well  SB229-MW01
(2.4 mg/L in the former tank cavity) during the August 2009 sampling event, and the
exceedance was only by 0.3 mg/L.   Three subsequent sampling events all show values
well below the GSL.  In addition,  downgradient well TPH Diesel values do not exceed
the  GSL  criteria  and  are  closer  in  proximity  to  the  SBNWR.    Table  A2  provides  a
summary of all four rounds of sampling results.  Table A3 highlights the exceedances to
the ESL and GSL from the previous tables.

No COECs were identified for UST Site 229 since the maximum detected
concentrations  were  all  well  below their  respective  GSLs  (Table  A2).  As  a  result,  the
constituents detected at the Site are considered to have limited potential for ecological
risk.  Therefore, further evaluation of exposure is not warranted.

1.4 Summary and Conclusions

Based on the results of the ecological risk screening, it is unlikely that surface water
quality at the SBNWR is being adversely affected by constituents detected at UST Site
229.  The conclusion is based in the following findings:

Of the 408 groundwater results reported in monitoring wells located
upgradient of SBNWR and Site 14, only 1 napthalene and 16 TPH as diesel
concentrations are above ESLs (Table A2).

Only one TPH Diesel Concentration exceeds the GSL (2.1 mg/L) at SB229-
MW01 (2.4 mg/L) as shown in Table A2.  This well is located within the
former  tank  pit  area.   No  downgradient  wells  from  the  former  tank  pit  area
exceed the conservative GSL value (2.1 mg/L).

There is increasing research data pointing to biodegradation of fuel
hydrocarbons under both aerobic and anaerobic conditions under a variety of
soil and geochemical conditions (USGS, 2010).
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UST Site 229 lies on the seaward side of the Newport-Inglewood Fault, where
groundwater is predominantly brackish to saline and unsuitable for human
consumption.

A  DAF  of  10  to  1  for  groundwater  to  surface  water  mixing  is  considered
conservative based on the anlsysis (Attachment A) conducted for UST
229/Site 14 which showed a much higher dilution attenuation factor due to
groundwater gradient and tidal mixing.  The calculated DAF based on tidal
flux, tidal/groundwater interface, and groundwater flow was in excess of
100,000 to 1.

Based on the results of the ecological screening evaluation, continued groundwater
monitoring at the UST 229 Site is not recommended.  Moreover, the results support an
application for a No Further Action designation for UST Site 229 located on
NAVWPNSTA Seal Beach, California.
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Analytical Method 8015B 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM

Units mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Well ID Sample Date Sample ID

8/7/2009 BSW-14-4-3Q09-GW01 0.59 0.13 J 0.062 J 0.028 UJ 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.15 J 0.028 U 9.1 0.04 J 0.028 U

11/13/2009 BSW-14-4-4Q09-GW01 0.77 0.13 0.052 0.028 U 0.0094 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.12 0.028 U 7 0.067 J 0.028 UJ

7/20/2010 BSW-14-4-3Q10-GW01 0.34 J 0.064 0.025 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.064 0.028 U 2.6 0.016 J 0.028 U

12/9/2010 BSW-14-4-4Q10-GW01 1.1 0.16 0.060 0.028 U 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.17 0.028 U 30 0.11 0.010 J

8/7/2009 BSW-14-6-3Q09-GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/13/2009 BSW-14-6-4Q09-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.035 U 0.028 UJ 0.028 UJ

7/20/2010 BSW-14-6-3Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 BSW-14-6-4Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.061 U 0.028 U 0.028 U

8/7/2009 SB229MW1-3Q09-GW01 2.4 0.93 J 0.72 J 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 3.3 J 0.028 U 31 J 3 J 0.037

11/12/2009 SB229MW1-4Q09-GW01 1.7 0.95 0.55 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.9 0.028 U 17 3.3J 0.032 J

7/19/2010 SB229MW1-3Q10-GW01 1.9 0.37 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.49 0.028 U 0.13 0.028 U 0.018 J

12/8/2010 SB229MW1-4Q10-GW01 1.4 0.44 0.21 0.059 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.0 0.028 U 0.44 0.11 0.029

8/6/2009 SB229MW2-3Q09-GW01 0.85 0.028 UJ 0.028 UJ 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW2-4Q09-GW01 1.3 0.053 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.042 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW2-3Q10-GW01 1.9 0.028 U 0.023 J 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW2-4Q10-GW01 1.6 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.029 U 0.028 U 0.014 J

8/7/2009 SB229MW3-3Q09-GW01 0.29 J 0.018 J 0.024 J 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.077 J 0.028 U 0.047 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW3-4Q09-GW01 0.24 J 0.028 U 0.013 J 0.028 U 0.028U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028U 0.028 U 0.028 J 0.028U 0.036 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW3-3Q10-GW01 0.42 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 SB229MW3-4Q10-GW01 0.29 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

8/6/2009 SB229MW4-3Q09-GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.014 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW4-4Q09-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.049 J 0.028 UJ

7/19/2010 SB229MW4-3Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW4-4Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.087 U 0.028 U 0.028 U

Table A-1

Groundwater Analytical Results

NWS Seal Beach UST Site 229

Sample Information

SB229-MW04

BSW -14-4

BSW-14-6

SB229-MW01

SB229-MW02

SB229-MW03
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Table A-2

Chemicals of Ecological Concern (Screening Level)

NWS Seal Beach UST Site 229

Constituent Units
Location of 
Maximum 

Concentration

# of 
Detects

# of 
Samples

Detection 
Frequency

Surface 
Water ESL 

for
 Estuary 

Habitat(1)

Maximum 
Concentration > 

ESL?

Dilution 
Attenuation 

Factor

 (DAF) (2)

Groundwater 
Screening

Level (3)

Maximum 
Concentration > 

Groundwater 
Screening 

Level?

TPH as Diesel 2.4 mg/l SB229-MW01 16 24 67 0.21 Yes 10 2.1 Yes*

Acenaphthene 0.95 µg/l SB229-MW01 10 24 42 23 No 10 230 No

Acenaphthylene 0.72 J µg/l SB229-MW01 10 24 42 30 No 10 300 No

Anthracene 0.059 µg/l SB229-MW01 1 24 4 0.73 No 10 7.3 No

Benzo[a]anthracene 0.015 J µg/l SB229-MW01 7 24 29 0.027 No 10 0.27 No

Benzo[a]pyrene <0.028 µg/l -- 0 24 0 0.014 -- 10 0.14 --

Benzo[b]fluoranthene <0.028 µg/l -- 0 24 0 0.029 -- 10 0.29 --

Benzo[g,h,i]perylene <0.028 µg/l -- 0 24 0 0.10 -- 10 1 --

Benzo[k]fluoranthene <0.028 µg/l -- 0 24 0 3.7 -- 10 37 --

Chrysene 0.013 J µg/l SB229-MW02 1 24 4 0.35 No 10 3.5 No

Dibenz[a,h]anthracene <0.028 µg/l -- 0 24 0 7.5 -- 10 75 --

Fluoranthene <0.028 µg/l -- 0 24 0 8.0 -- 10 80 --

Fluorene 3.3 J µg/l SB229-MW01 10 24 42 3.9 No 10 39 No

Indeno[1,2,3-cd]pyrene <0.028 µg/l -- 0 24 0 0.048 -- 10 0.48 --

Naphthalene 31 J µg/l SB229-MW01 8 24 33 24 Yes 10 240 No

Phenanthrene 3.3 J µg/l SB229-MW01 8 24 33 4.6 No 10 46 No

Pyrene 0.037 µg/l SB229-MW01 6 24 25 2.0 No 10 20 No

Notes:

" -- " not applicable

" < " not detected, less than the method detection limit listed

Units are in " mg/l " milligrams per liter or " µg/l " micrograms per liter

" ESL " environmental screening level for marine aquatic habitat goal (discharges to surface water)

(1) SFRWQCB 2008. Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, Interim Final, revised May 2008. 

(2) Dilution Attenuation Factor of 10 used to account for groundwater discharges to surface water

(3) Derived by multiplying the ESL with the DAF

* One time exceedance on first sampling event, all other events are below Groundwater Screening Criteria

Maximum 
Groundwater 

Concentration 
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Analytical Method 8015B 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM 8270 SIM

Units mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

0.21 23 30 0.73 0.027 0.014 0.029 0.1 3.7 0.35 7.5 8 3.9 0.048 24 4.6 2

2.1 230 300 7.3 0.27 0.14 0.29 1 37 3.5 75 80 39 0.48 240 46 20

Well ID Sample Date Sample ID

8/7/2009 BSW-14-4-3Q09-GW01 0.59 0.13 J 0.062 J 0.028 UJ 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.15 J 0.028 U 9.1 0.04 J 0.028 U

11/13/2009 BSW-14-4-4Q09-GW01 0.77 0.13 0.052 0.028 U 0.0094 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.12 0.028 U 7 0.067 J 0.028 UJ

7/20/2010 BSW-14-4-3Q10-GW01 0.34 J 0.064 0.025 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.064 0.028 U 2.6 0.016 J 0.028 U

12/9/2010 BSW-14-4-4Q10-GW01 1.1 0.16 0.060 0.028 U 0.011 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.17 0.028 U 30 0.11 0.010 J

8/7/2009 BSW-14-6-3Q09-GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/13/2009 BSW-14-6-4Q09-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.035 U 0.028 UJ 0.028 UJ

7/20/2010 BSW-14-6-3Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 BSW-14-6-4Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.061 U 0.028 U 0.028 U

8/7/2009 SB229MW1-3Q09-GW01 2.4 0.93 J 0.72 J 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 3.3 J 0.028 U 31 J 3 J 0.037

11/12/2009 SB229MW1-4Q09-GW01 1.7 0.95 0.55 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.9 0.028 U 17 3.3J 0.032 J

7/19/2010 SB229MW1-3Q10-GW01 1.9 0.37 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.49 0.028 U 0.13 0.028 U 0.018 J

12/8/2010 SB229MW1-4Q10-GW01 1.4 0.44 0.21 0.059 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 1.0 0.028 U 0.44 0.11 0.029

8/6/2009 SB229MW2-3Q09-GW01 0.85 0.028 UJ 0.028 UJ 0.028 UJ 0.015 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW2-4Q09-GW01 1.3 0.053 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.042 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW2-3Q10-GW01 1.9 0.028 U 0.023 J 0.028 U 0.013 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW2-4Q10-GW01 1.6 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.029 U 0.028 U 0.014 J

8/7/2009 SB229MW3-3Q09-GW01 0.29 J 0.018 J 0.024 J 0.028 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.077 J 0.028 U 0.047 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW3-4Q09-GW01 0.24 J 0.028 U 0.013 J 0.028 U 0.028U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 J 0.028U 0.036 U 0.028 UJ 0.028 UJ

7/19/2010 SB229MW3-3Q10-GW01 0.42 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/9/2010 SB229MW3-4Q10-GW01 0.29 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

8/6/2009 SB229MW4-3Q09-GW01 0.47 U 0.028 UJ 0.028 UJ 0.028 UJ 0.014 J 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 UJ 0.028 U 0.028 UJ 0.028 UJ 0.028 U

11/12/2009 SB229MW4-4Q09-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.049 J 0.028 UJ

7/19/2010 SB229MW4-3Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U

12/8/2010 SB229MW4-4Q10-GW01 0.47 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.087 U 0.028 U 0.028 U

Notes:

Units are in " mg/l " milligrams per liter

" ESL " environmental screening level for estuary aquatic habitat goal (discharges to surface water)

(1) SFRWQCB 2008. Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, Interim Final, revised May 2008. 

(2) Derived by multiplying the ESL with the Dilution Attenuation Factor of 10

Concentrations greater than ESL
Concentrations greater than Groundwater Screening Level

Table A-3

NWS Seal Beach UST Site 229

Exceedances of ESL Values

Surface Water ESL for

Estuary Aquatic Habitat(1)

Groundwater Screening Level(2)

SB229-MW01

SB229-MW02

SB229-MW03

SB229-MW04

Sample Information

BSW -14-4

BSW-14-6
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ATTACHMENT A

DILUTION ATTENUATION FACTOR ANALYSIS

UST 229/Site 14
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I. Statement of the Problem:

As part of the ecological screening analysis, a dilution attenuation factor (DAF) of 10
was used for creating the groundwater screening level for constituents of concern
(COCs).  The DAF allows for the slower moving groundwater gradient and associated
groundwater concentrations moving into the tidal surface water.  The following
evaluation will determine if a 10-fold DAF is appropriate for the UST 229 water quality
results.

a) Assumptions:

i Groundwater flows toward the Seal Beach National Wildlife Refuge
(SBNWR) from UST 229 and Site 14, with Site 14 lying between
UST 229 and SBNWR (Figure 1 and 2).

ii. The groundwater plume from UST 229 flows into the Site 14 plume
(Figure 3 and 4) and water quality defined in the well samples
adequately defines the constituents of concern (RBA, 2011).

iii. The groundwater gradient as shown in Figures 5-4, 5-5, 5-6, and 5-7
in the Extended Site Assessment Report (Brady, 2011) is consistently
to the east toward SBNWR throughout the year.

b) The interface between the tidal marsh and the groundwater plume associated
with UST 229 / Site 14 can be defined as a plane projected into the tidal area
(Figure 1).

c) The area of the interface of the groundwater plume is measured by the width
of the plume parallel to the tidal flat at the eastern side of Kitts Highway
(measured as 100 ft wide).  Control for the width of the plume is provided by
monitor wells SB229-MW04 and BSW-14-6 which show no COCs above
environmental screening levels (ESL) as shown in the groundwater water
quality summary map (Figures 5-4, 5-5, 5-6, and 5-7 in the ESA Report;
Brady,2011).

d) To provide a volume of tidal water for calculating the DAF, the plume width
(100 feet (ft)) is projected across the mud flat to the channel flowing north-
south within the marsh (see Figure 1).  A 300-ft wide (plume width) by 125-ft
long (tidal flat width) area makes up the mixing zone for the plume
interaction with tidal flux (this is the area of the tidal flat adjacent to the Site
14 area seen in Figure 1).
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e) The tidal flux occurs over a 12-hour period, and there are two tidal periods
each 24-hour day, therefore VT (volume of daily tidal flow) will include two
transfers of water per 24 hour period.

f) Since tidal fluctuations vary approximately 3.81 ft, (based on NOAA-CO-
OPs), Los Angeles Station ID #9410660 (attached), we will assume that a
complete change of tidal water occurs across the tidal interface during each
tide (this is a conservative estimation as the current transferring tidal water in
and out actually creates a proximal stream flow during the tidal flux).  The
tidal interface is the downstream mixing area for the UST 229 plume as it
migrates down gradient from the source area.

g) Since topographic data is not currently available for the surface of the tidal
flat, we will assume that the average depth of the tidal zone that makes up the
interface with the plume is 1 ft deep (based on a tidal range of 0-inches to
3.81 ft within the tidal flat area).  Although the average value would be
slightly less than 2 ft, the use of 1 ft is intended to be conservative.  This area
is identified by the low and high tide levels immediately east of UST 229/Site
14 (Figure 1).

II. Groundwater Gradient for UST 229 and Site 14

The hydraulic gradient from the gradient maps (Brady, 2011; ESA Report, Figures 5-4,
5-5, 5-6, and 5-7) indicate an average gradient of i = 0.001  ft/ft.  A hydraulic gradient
for Site 14 was provided from the 2002 Annual Groundwater Monitoring Report for Site
14 (FWENC, 2003), i = 0.002 ft/ft.  For these calculations we will use i = 0.002 ft/ft as it
approximates the values closest to SBNWR where the interface with tidal water occurs.

The USGS (1991) provided values for the co-efficient of permeability (aka hydraulic
conductivity).  In Section 2.3 of this document (USGS, 1991), Groundwater Movement,
an average coefficient of permeability is provided.  This K = 1.9 gpd/ft2 based on this
reference.

As discussed in the assumptions section, the plume width, as measured from FWENC,
2003, Figure 3-4, is 100 ft at the east boundary of Kitts Highway.  Because the UST 229
plume flows into the Site 14 plume we will use the same tidal interface area.

Based on tide information (NOAA-CO-OPs, 2003), the tidal fluctuation at Los Angeles
Station ID #9410660 (the closest station to the site), the mean tidal range is 3.8 ft and
the minimum low water level is equal to -5.4 ft from mean sea level (ft msl).  The
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potential head between the low tide water level (-5.4 ft) and the current groundwater
level in Well BSW-14-8 (3.8 ft msl) is 9.2 ft, therefore h = 9.2 ft

The area of the plume interface is 100 ft x 9.2 ft = 920 ft2.

Subsequently, the groundwater flow into the tidal area across the plume interface would
be equal to:

 A  = area = 920 ft2

Qgw =  -KiA   i = -0.002 ft/ft
 K  = 1.9 gpd/ft2

Qgw = 1.9 gpd/ft2 x 0.002      x 920 ft2

Qgw = 3.5 gpd
ft
ft
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III. Tidal Flux

The volume of water that will interact with the groundwater interface is, at a minimum,
the volume of water within the tidal area immediately adjacent to the UST 229/Site 14
plume.  To determine this volume of water, we need to know the area for mixing.

For our calculations, we have measured the tidal mixing area from Figure 5 in
MARRS/Geosyntec, 2005.  From the measurements, we observed an area 380 ft long by
100 ft wide (the plume width on the tidal flat).

A = 300 ft x 125 ft       38,000 ft2

The tidal area varies from a few inches to several ft deep.  To calculate the volume of
water within the tidal area, we will use an average of 1 ft depth.

Thus, the volume of water for every 12-hour tidal flux is equal to:

VT = A x d A = Area
VT = 38,000 ft2 x 1 ft d = depth
VT = 38,000 ft3 x 7.48 gal/ft3 VT = Volume Tidal Flow

     VT = 284,240 gallons per 12-hour tide

IV. Comparison of Groundwater Flow and Tidal Flux

The tidal flux in a 12-hour period was calculated to be 284,240 gallons.  Therefore,
adjusting for two 12-hour periods in a day, the total tidal flow within the interface area
(tidal mixing zone) would be VT  = 568,480 gallons per day (gpd).

The flow for the groundwater interface was equal to 3.5 gallons per day.  To determine
the DAF for groundwater mixing with surface water, we would use the following
function, since time has been set to the same interval (1day), the volume of water can be
compared as a ratio:

DAF = (VT x 1 day) / (Qgw x 1 day)

DAF = 568,480 gallons / 3.5 gallons

DAF = 162,422
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V. Conclusion:

Based on the calculations above, the DAF of 10 for groundwater to surface water is
actually a very conservative value and generally accepted.  Factors influencing the ratio
are driven by the area of tidal mixing, the flow rate across the mixing zone, and the
estimated depth of water.  At this site the tidal interface provides a larger dilution factor
due to the tidal flux, the area of mixing, and the tidal swing in water elevation.
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Figure 1: Plume Interface with Tidal Zone
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Figure 3: Groundwater Gradient Map

/



Attachment A_Eco Screening_DAF_Final_GCI_13-5-11.doc 12 5/11/2011

Figure 4:  Groundwater Quality Results for UST 229
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