
 

 

DEPARTMENT OF THE NAVY – NAVFAC SOUTHWEST 

Naval Facilities Engineering Command 

1220 Pacific Highway, San Diego, California 92132-5190 

 
 

FINAL 

SITE CHARACTERIZATION REPORT 

BUILDING 500 FORMER UST SITE  

(UST 500, ALSO KNOWN AS UST 000008)  

NAVAL WEAPONS STATION SEAL BEACH, CALIFORNIA 
 

 

 

July 2014 
 

 

 

Contract No.: N62473-10-D-4009 

Task Order No.:  0068 

Document Control No.: RBAE-4009-0068-0029 

 

 

 

 

Prepared by: 

 

 
3710 Ruffin Road 

San Diego, California 92123 

 

 



 

 

 

 

 

 

 

 

 

(Page Intentionally Left Blank) 





 

 

 

 

 

 

 

 

 

(Page Intentionally Left Blank) 



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page i 

TABLE OF CONTENTS  

SECTION ...................................................................................................................................... PAGE 

1.0 INTRODUCTION ...................................................................................................................... 1 
1.1 Scope of Work ........................................................................................................... 1 
1.2 Report Organization ................................................................................................... 2 
1.3 Regulatory Status ...................................................................................................... 2 

2.0 SITE BACKGROUND AND ENVIRONMENTAL SETTING ................................................................ 3 
2.1 Site Location and Description .................................................................................... 3 
2.2 Site History/Previous Investigation ............................................................................ 3 
2.3 Environmental Setting ................................................................................................ 4 

2.3.1 Regional Setting and Topography ............................................................. 4 
2.3.2 Land Use ................................................................................................... 5 
2.3.3 Climate....................................................................................................... 5 
2.3.4 Geology ..................................................................................................... 5 
2.3.5 Hydrogeology ............................................................................................ 5 

3.0 INVESTIGATION RATIONALE .................................................................................................... 7 

4.0 FIELD ACTIVITIES ................................................................................................................... 9 
4.1 Permitting and Notification ......................................................................................... 9 
4.2 Utilities ....................................................................................................................... 9 
4.3 SCAPS Investigation ................................................................................................. 9 
4.4 Temporary Piezometer Installation ............................................................................ 9 
4.5 Soil Sampling ........................................................................................................... 10 
4.6 Sample Handling and Custody ................................................................................ 10 
4.7 Decontamination Procedures .................................................................................. 10 
4.8 Investigative Derived Waste .................................................................................... 10 
4.9 Geospatial Data Acquisition ..................................................................................... 11 

5.0 INVESTIGATION RESULTS ..................................................................................................... 13 
5.1 Geology .................................................................................................................... 13 
5.2 SCAPS LIF Data ...................................................................................................... 13 
5.3 Soil Sample Analytical Results ................................................................................ 14 

6.0 CONCEPTUAL SITE MODEL ................................................................................................... 15 
6.1 Potential Sources and Contaminants ...................................................................... 15 
6.2 Pathways ................................................................................................................. 15 
6.3 Receptors ................................................................................................................. 15 

7.0 CONCLUSIONS AND RECOMMENDATIONS .............................................................................. 17 
7.1 Data Quality Objective Conclusions ........................................................................ 17 
7.2 Recommendations ................................................................................................... 18 

8.0 REFERENCES....................................................................................................................... 19 
 
 

FIGURES 
Figure 1 Facility Location Map 
Figure 2 Site Location Map 
Figure 3 Sample Locations and Analytical Results 
Figure 4 Cross Section A-A’ 

 



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page ii 

TABLES 
Table 1  Soil Analytical Data 

 
APPENDICES 

Appendix A  California Regional Water Quality Control Board, Santa Ana Region Comments 
on Draft Site Characterization Report 

Appendix B  Diesel Fuel Disposal Manifest and Map of Initial Soil Sample Locations 
Appendix C  Boring Permit 
Appendix D  SCAPS CPT/LIF Boring Logs  
Appendix E  Chain-of-Custody and Laboratory Sample Receipt Forms 
Appendix F  Non-Hazardous Waste Manifest 
Appendix G  Data Quality Review and Validated Laboratory Data 



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page iii 

ACRONYMS AND ABBREVIATIONS 

BTEX benzene, toluene, ethylbenzene, and xylenes 
bgs below ground surface 
BRADY  Richard Brady & Associates 

CPT cone penetrometer test 

DQO data quality objective 
DWR  California Department of Water Resources 

LIF laser induced fluorescence  

mg/kg  milligrams per kilogram 

NAVWPNSTA Naval Weapons Station 
NAVFAC SW Naval Facilities Engineering Command Southwest  

PAHs polynuclear aromatic hydrocarbons 

RSLs U.S. EPA Region 9 Regional Screening Levels 

SAP Sampling and Analysis Plan 
SCAPS Site Characterization and Analysis Penetrometer System 

TPH-d total petroleum hydrocarbons quantified as diesel 
TPH-g total petroleum hydrocarbons quantified as gasoline  

µg/kg  micrograms per kilogram 

U.S. EPA United States Environmental Protection Agency 
UST underground storage tank 
UST 500 former underground storage tank at Building 500 

VOCs volatile organic compound 



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page iv 

This page intentionally left blank. 

 



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page 1 

1.0 INTRODUCTION 

This site characterization report describes the investigation conducted to delineate the 

extent of non-aqueous phase fuel and/or contaminated soil associated with a diesel fuel 

release from a former underground storage tank (UST) at Building 500 (UST 500), also 

known as UST 000008, on Naval Weapons Station (NAVWPNSTA) Seal Beach, 

California. This document was prepared by Richard Brady & Associates (BRADY) on 

behalf of Naval Facility Engineering Command Southwest (NAVFAC SW) under 

subcontract to CB&I Federal Services LLC in accordance with Task Order 0068 issued 

under contract N62473-10-D-4009. 

1.1 Scope of Work 

The objective of this investigation is to delineate the extent of diesel in soil at the UST 

500 and to make recommendations for future work based the magnitude of the release. 

This investigation was designed to collect data to assess the exposure pathways to human 

health and the environment, and update the conceptual site model for UST 500. The 

investigation was performed using the Navy’s Site Characterization and Analysis 

Penetrometer System (SCAPS) direct push Cone Penetrometer Test (CPT) and laser-

induced fluorescence (LIF) technology.   

To meet the investigation objective, BRADY pushed the SCAPS CPT/LIF at three 

locations to a maximum depth of approximately 25 feet below ground surface (bgs) to 

provide real-time stratigraphic and petroleum distribution screening data. Three soil 

samples were collected to confirm the LIF screening results. Soil samples were analyzed 

for total petroleum hydrocarbons (TPH) as gasoline (-g) and diesel (-d) by United States 

Environmental Protection Agency (U.S. EPA) Method 8015B, volatile organic 

compounds (VOCs) by U.S. EPA Method 8260B and polynuclear aromatic hydrocarbons 

(PAHs) by U.S. EPA Method 8270 selective ion monitoring.  
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1.2 Report Organization 

This site characterization report describes the background and environmental setting, 

previous investigations, field activities, investigation results, conclusions and 

recommendations, and references.   

Appendices that contain supporting data are as follows: 

 Appendix A – California Regional Water Quality Control Board, Santa Ana 

Region Comments on Draft Site Characterization Report 

 Appendix B – Diesel Fuel Disposal Manifest and Map of Initial Soil Sample 

Locations 

 Appendix C – Boring Permit 

 Appendix D – SCAPS CPT/LIF Boring Logs 

 Appendix E – Chain-of-Custody and Laboratory Sample Receipt Forms   

 Appendix F – Non-Hazardous Waste Manifest 

 Appendix G – Data Quality Review and Validated Laboratory Data  

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

1.3 Regulatory Status 

The Department of the Navy is the lead agency on this project, and the lead regulatory 

agency is the California Regional Water Quality Control Board, Santa Ana Region. 

Water Board comments on the Draft Site Characterization Report for Building 500 

Former UST Site (UST 500, Also Known as UST 000008) are provided in Appendix A.  
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2.0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

2.1 Site Location and Description 

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

California, in the City of Seal Beach, located approximately 20 miles south of Los 

Angeles (Figure 1). Seal Beach is bordered to the west and north by the cities of Long 

Beach and Los Alamitos. The city is bordered to the east by Westminster and to the south 

by Huntington Beach. Comprised of 5,256 acres, NAVWPNSTA Seal Beach is a Navy 

weapons and munitions loading, storage, and maintenance facility. NAVWPNSTA Seal 

Beach has been operated by the Navy and its contractors since its inception in 1944. 

Former UST 500 is within a truck holding yard in the southeastern region of 

NAVWPNSTA Seal Beach (Figures 2 and 3). The former UST is located in a paved area 

adjacent to an electrical transformer pad.  

2.2 Site History/Previous Investigation 

The UST was discovered in November 2009 during site renovation of the holding yard at 

Building 500. To the best base personnel knowledge, the UST was used for supplying 

diesel fuel to an emergency generator, and was abandoned in the 1950s. An initial 

subsurface investigation ascertained that the UST was a 1200-gallon single-walled steel 

tank, and contained approximately 1000 gallons of diesel fuel. Under direction of the 

Orange County Health Care Agency, Environmental Health Division (a Certified Unified 

Program Agency implementing the UST Program), the remaining fuel was removed, the 

UST interior was triple rinsed, and soil samples were collected for analysis. A manifest 

showing the disposition of the diesel fuel and a map showing the locations of the soil 

samples, and a cross-section of the former UST are provided in Appendix B. The soil 

samples were collected on December 4, 2009, at three locations adjacent to the UST as 

follows:  

 Sample SB-01-2 was taken east of the UST, approximately 3 feet from the UST 

center and 2 feet bgs, beneath the 1-inch-diameter suction and return fuel pipes.  

 Sample SB-02-8 was taken south of the UST from 2 feet bgs. 

 Sample SB-03-8 was taken north of the UST from 2 feet bgs, at the 4-inch-

diameter fill pipe. 

Because the UST was situated adjacent to the transformer pad, near underground utilities, 

and in a remote area that may not pose any environmental health risks to the public or 

any beneficial uses of water, the UST was allowed to be filled in-place with cement 

grout. Some of the sampling excavation surrounding the UST was also filled with cement 

grout (NAVFAC SW, Personal Communication).   

The results reported by the laboratory from the analysis of the three soil samples are 

presented on the following page.  
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Summary of Results Reported from December 2009 Sampling 

Sample SB-01-2 

Napthalene 0.0037 mg/kg 

All other analytes were non-detect. 

 Sample SB-02-8 

All analytes were non-detect 

Sample SB-03-8 

TPH quantified as gasoline 270 mg/kg 

TPH quantified as diesel 7000 mg/kg 

1,2,4-Trimethylbenzene 3.5 mg/kg 

1,3,5-Trimethylbenzene 0.82 mg/kg 

2-butanone 1.9 mg/kg Q 

4-Isopropyltoluene 0.44 mg/kg 

Isopropylbenzene 0.10 mg/kg 

napthalene 5.6 mg/kg Q 

n-butylbenzene 0.48 mg/kg 

n-propylbenzene 0.22 mg/kg 

sec-butylbenzene 0.23 mg/kg 

m,p-xylenes 0.66 mg/kg 

o-xylene 0.24 mg/kg 

All other analytes were non-detect. 

mg/kg = milligrams per kilogram 

Q = One or more quality control criteria did not meet specifications.  

 

The laboratory report is provided in Appendix C of the Final Work Plan (BRADY, 2013).  

2.3 Environmental Setting 

The following sections describe the regional setting, land use, climate, geologic, and 

hydrologic settings at the site. 

2.3.1 Regional Setting and Topography  

NAVWPNSTA Seal Beach is located within the city boundaries of Seal Beach. The Seal 

Beach National Wildlife Refuge is located in the southwest region of the base, which is 

bordered by Anaheim Bay leading to the Pacific Ocean. 

The topography in the region is generally flat ranging from near sea level to 

approximately 15 feet above mean sea level, as part of the Sunset Gap topographical area. 
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2.3.2 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 ordnance 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.   

2.3.3 Climate 

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

summers and cool, wet winters. Based on Anaheim climate data, temperatures range from 

an average yearly high of 78° to an average low of 56° Fahrenheit, with an average 

annual rainfall of 13.5 inches (The Weather Channel, 2014).  

2.3.4 Geology 

Regionally, the Los Angeles Basin is a thick sedimentary sequence of Pliocene and 

Quaternary age alluvial sediments eroded from the mountains that surround the area. 

Deposition of these variably weathered sediments that form the broad synclinal 

depression of the basin was influenced by sea level changes and encroachment that 

occurred across the depositional time frame (United States Geological Survey, 2009). 

These sedimentary rocks lie on a pre-Tertiary, metamorphic and crystalline basement 

(Geological Survey, 1956).   

The present topography in the area of the site was created by the geologically-recent and 

ongoing activity of the Newport Inglewood Structural Zone. This tectonic movement has 

formed the topographic low that incorporates the UST 500 Site within the Sunset gap and 

the flanking subtle elevation changes of the Bolsa Chica Mesa southeast of the site and 

Landing Hill to the northwest (California Department of Water Resources [DWR], 1968). 

Within the Sunset Gap area, the near surface geology at the study area is expected to 

consist of Holocene age sediments characterized as silt, sand, gravel and clay deposited 

in a floodplain/lagoonal environment. Underlying the recent deposits are the shallow 

marine, littoral, and continental Pleistocene sediments consisting of interbedded sand, 

gravel, silt, and clay (Geological Survey, 1956). 

2.3.5 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 (Water 

Board, 2008).   

According to the 1956 Geological Survey Water Supply Paper, there are at least three 

distinct bodies of groundwater in the Long Beach-Santa Ana area. The shallowest is the 

semiperched body of water which occurs in the Holocene sediments, commonly less than 
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50 feet bgs. The semiperched is essentially an unconfined fresh water body and is a minor 

groundwater producer of generally poorer quality than water from the deeper aquifer. 

Beneath the semiperched shallow aquifer and within primarily the Pleistocene sediments 

that underlie the Holocene deposition is the principal body of naturally fresh 

groundwater. This extensive, main fresh water body has its base 800 to 2,600 feet below 

sea level along the crest of the Newport-Inglewood zone, but extends to depths as great as 

8,000 feet beneath the central part of Downey Plain. Connate, saline water underlies the 

main fresh water body in older Tertiary age rocks (Geological Survey, 1956).  

The general groundwater gradient for the freshwater aquifers in the area is seaward 

(southwesterly). Historically however, variations in pumping and artificial recharge have 

affected groundwater gradient (DWR, 1968).   



Final July 2014 
Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, CA  
DCN: RBAE-4009-0068-0029 Page 7 

3.0 INVESTIGATION RATIONALE 

The investigation rationale was based upon historical data from a previous investigation 

and the need to further delineate fuel contamination at former UST 500. Data design and 

collection followed the 7-step data quality objective (DQO) process (U.S. 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 Sampling 

and Analysis Plan (SAP) (BRADY, 2013). 

Three SCAPS CPT/LIF locations were chosen to allow efficient step outs from the 

former UST 500, delineating the non-aqueous phase fuel and/or contaminated soil in a 

dynamic manner guided by real-time LIF screening data.  
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4.0 FIELD ACTIVITIES 

The field investigation at UST 500 was performed over 2 days on October 30-31, 2013. 

The following sections describe the field activities in relative chronology. 

4.1 Permitting and Notification 

A courtesy drilling permit application was submitted to the Orange County Health Care 

Agency, Environmental Health Division for the SCAPS borings and piezometer 

(Appendix C). In addition, digging permits were obtained from the NAVWPNSTA Seal 

Beach Public Works Department prior to any intrusive work at the site. 

4.2 Utilities 

Underground utility clearance was completed for each subsurface investigation location.  

The locations consisted of three locations in the immediate vicinity of former UST 500, 

and six additional potential step-out locations. 

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

color-coded surveyor paint. ULS Services Corporation cleared the SCAPS locations 

using geophysical methods.  

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

field personnel prior to using the SCAPS. SCAPS locations were placed at least 3 feet 

away from any marked or otherwise suspected underground utility.   

4.3 SCAPS Investigation 

A total of three SCAPS pushes were completed at the locations shown on Figure 3. 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 (Appendix D).  

Screening data for fuel was collected using the LIF component. LIF provides 

measurements of fuel fluorescence with a vertical resolution of approximately 2 inches. 

Each SCAPS push yielded continuous LIF and CPT data to a depth of more than 10 feet 

below the water table. Following each LIF screening push, the real time LIF data was 

used to determine if the fuel in soil has been delineated or if a step-out push was needed. 

Screening level delineation was completed when the LIF screening data did not show 

elevated fluorescence intensity that infers the presence of fuel. The LIF probe was pushed 

to a maximum depth of approximately 25 feet bgs at each location.   

4.4 Temporary Piezometer Installation 

A temporary piezometer was installed at one push location (U500-01, Figure 3) to 

determine the depth to groundwater so that soil samples could be collected near the water 

table on the presumed downgradient (southwesterly) side adjacent to UST 500. The 
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temporary piezometer was installed to a depth of 24.55 feet bgs. Groundwater was 

allowed to infiltrate through the screen for approximately 16 hours.  

4.5 Soil Sampling 

The SAP specified that after the extent of fuel was delineated by the LIF and the depth to 

groundwater established, soil sampling, analysis, and validation be conducted to confirm 

the LIF results and to provide quantitative data. One soil sample was to be collected at 

the location and depth of the greatest LIF fluorescence. A second soil sample was to be 

collected from a depth interval of background fluorescence directly above the sample 

with the greatest fluorescence and a third soil sample from an area where background 

fluorescence is measured through the entire push interval, from a depth corresponding to 

the greatest fuel fluorescence at an adjacent push location.  

Because elevated fluorescence was not detected by the LIF sensor at any location, soil 

samples were collected from near the water table at each location in accordance with the 

SAP to assess a potential fuel smear zone with possible detections lower than the LIF 

detection threshold. Soil samples were analyzed for TPH-d, TPH-g, VOCs and PAHs. 

Third party data validation was performed on the soil sample data. 

4.6 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 in accordance with the Final 

SAP (BRADY, 2013). Upon receipt, the laboratory representative signed the chain of 

custody form and recorded the temperature of the temperature blank on the chain of 

custody form and on the sample receipt form (Appendix E). Validation was performed by 

Laboratory Data Consultants Inc.  

4.7 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 located beneath the floor of 

the SCAPS 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.    

4.8 Investigative Derived Waste 

Wastes generated during the fieldwork included decontamination water and soil cuttings. 

The wastes were containerized on site and stored temporarily in labeled 55-gallon drums 

inside a secondary containment area at the site. Upon completion of the investigation, the 

drums were moved to a secured building on the base for storage until laboratory results 

were available. All investigative derived waste was transported off site by a certified 

waste disposal contractor. The manifest for the disposal is located in Appendix F. 
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4.9 Geospatial Data Acquisition 

SCAPS direct push location data were obtained by the SCAPS field crew using a portable 

Trimble Global Positioning System receiver capable of sub-meter horizontal accuracy. 

The location data are included on the SCAPS logs (Appendix D). 
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5.0 INVESTIGATION RESULTS  

This section describes the results of the investigation. A data quality review was 

conducted to evaluate the data collected during this investigation and determine whether 

the data met the quality objectives outlined in the SAP.  The data quality review and 

validated laboratory analytical reports for data collected during this investigation are 

provided in Appendix G.  

5.1 Geology 

Three SCAPS CPT/LIF pushes were completed at UST 500 at locations depicted on 

Figure 3. Lithologic data was collected using a CPT probe. Completed SCAPS CPT/LIF 

logs are provided in Appendix D. The column labeled “Qc” is the measured CPT cone 

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

column “Soil Class” depicts Robertson and Campanella’s 1988 soil behavior 

classification system. 

The uppermost 5 feet of soil was not classified using CPT because the soil was disturbed 

by hand augering for underground utility clearance. Near-surface materials consisted of 

approximately 0.3 feet of asphalt overlying sandy gravel fill to a depth of approximately 

1 foot bgs. The fill was underlain by dense silty sand to a depth of 2.0 to 2.7 feet bgs, 

which was in turn underlain by firm silty clay/clayey silt that extended to the bottom of 

the hole.  

Soil samples collected between 9.5 and 12.5 feet bgs consisted predominantly of silty 

clay. 

CPT data was collected from 5 feet bgs to the extent of the CPT push depth. CPT soil 

classifications corresponding to silty sand/sandy silt were encountered from 

approximately 6 to 10 feet bgs at two locations (U500-02 and -03). Otherwise, the CPT 

data generally inferred clay with very low cone pressures and sleeve frictions. The CPT 

soil classifications were similar or slightly finer grained than the soils observed in the 

hand auger cuttings and soil samples, indicating that in general the site is underlain by 

relatively low permeability silts and clays to the maximum depth of the investigation at 

approximately 25 feet bgs.  

Groundwater was measured at a depth of approximately 11.6 feet bgs in the temporary 

piezometer at location U500-01.  

5.2 SCAPS LIF Data 

The SCAPS CPT/LIF data profiles are provided on logs in Appendix D. The column 

labeled “Wavelength” plots the wavelength of the highest fluorescent intensity. The 

column labeled “Peak Intensity” plots the maximum fluorescence intensity for each 

reporting point.  

None of the SCAPS LIF pushes had elevated fluorescence response suggesting the 

presence of fuel. A typical fuel response is indicated by elevated fluorescence intensity 

exceeding 10,000 counts paired with decreased wavelength. As illustrated in the SCAPS 
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push logs, no peak intensity spikes were recorded and wavelength was consistently above 

460 nanometers, consistent with a normal background response.   

5.3 Soil Sample Analytical Results 

Since no fuel fluorescence was observed by the LIF sensor, a piezometer was installed to 

determine the depth to groundwater and establish soil sampling depth intervals. Soil 

samples were collected near the water table at each of the three locations in order to 

target a potential fuel smear zone. A data quality review and the validated laboratory data 

are presented in Appendix G and the results are summarized in Table 1 and on Figure 3.  

TPH-g, TPH-d, and PAHs were not reported above detection limits in any soil sample. 

Benzene, toluene, ethylbenzene, and xylenes (BTEX), were reported at concentrations 

above the limit of quantitation in sample U500-01-S-01, but at estimated concentrations 

below the limit of quantitation in the remaining two soil samples. Table 1 lists estimated 

concentrations below the limit of quantitation reported for other fuel-related VOCs.  

None of the reported concentrations exceeded the project screening levels, which were 

based on November 2012 U.S. EPA Region 9 Regional Screening Levels (RSLs) for 

industrial soil. In addition, the reported concentrations did not exceed RSLs for 

residential soil.  
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6.0 CONCEPTUAL SITE MODEL 

The conceptual site model for the NAVWPNSTA Seal Beach UST 500 was compiled 

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

the investigations to date. 

6.1 Potential Sources and Contaminants 

A historic release of diesel fuel related to the former operations of the UST occurred 

within a limited area of the UST. Mobile fuel product has not been observed and does not 

appear to exist at the site. Soil was impacted with residual fuel immediately adjacent to 

the tank bottom with a maximum historic TPH-d concentration of 7,000 mg/kg. LIF data 

from locations adjacent to the tank did not detect any elevated fluorescence that would 

suggest the presence of petroleum hydrocarbons. TPH-g, TPH-d, and PAHs were not 

reported above detection limits in any soil sample collected for this investigation. Low 

concentrations of BTEX were reported in one of the soil samples collected near the water 

table at approximately 11 feet bgs and approximately 7.5 feet from the UST in the 

apparent downgradient direction. The reported concentrations were 79 micrograms per 

kilogram (µg/kg) benzene, 15 µg/kg ethylbenzene, 21 µg/kg m & p xylenes, and 96 

µg/kg toluene. The samples from the remaining two locations had detections reported 

below the limit of quantitation. The reported detections of VOCs in soil samples collected 

near the water table suggest that shallow groundwater likely has relatively low 

concentrations of dissolved VOCs. A cross section showing the CPT data and analytical 

results in relation to the tank and the water table is presented as Figure 4.  

6.2 Pathways 

All concentrations reported in this investigation and in the original tank closure 

investigation are below RSLs for residential soil; therefore direct contact with soil does 

not appear to be a complete pathway for exposure.  

Soil sample results from near the water table within approximately 7.5 feet of the UST 

suggest that low concentrations of dissolved-phase fuel constituents appear to have 

migrated a short distance away from the UST. UST 500 is located approximately 0.6 

miles from any occupied building and approximately 0.6 miles east of the saltwater 

marsh. The silts and clays underlying the site would be expected to inhibit the migration 

of dissolved VOCs, therefore the groundwater pathway is expected to be incomplete. 

Similarly, due to the distance from occupied structures, the vapor intrusion pathway is 

incomplete.  

6.3 Receptors 

Based on the reported non-detections of TPH-d and TPH-g, the low concentrations of 

VOCs below RSLs, and the presence of fine grained subsurface soil, no complete 

pathways to human or ecological receptors have been identified for this site. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

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

collection and analysis of three soil samples and consideration of analytical data from a 

previous investigation. Fieldwork for UST 500 was conducted in accordance with the 

Final Work Plan and SAP (BRADY, 2013). 

The validated laboratory results reported no analyte concentrations above the project 

screening levels. TPH-d, TPH-g, and PAHs were not reported above detection limits in 

any samples collected for this investigation. BTEX compounds were reported at 

concentrations above the limit of quantification in one sample, but all concentrations 

were below the RLSs for industrial and residential soil.  Due to the low concentrations 

and the fine-grained nature of the soil, dissolved phase VOCs are not expected to migrate 

to the nearest receptors located more than half a mile from the site.  

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  

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 the former diesel fuel release area is bounded vertically and horizontally by 

SCAPS LIF locations with LIF intensity counts below 10,000, and the fixed base 

laboratory samples confirm the LIF data, then the vertical and horizontal extent 

of fuel-related constituents in soil has been defined.  

The former diesel fuel release area is bounded vertically and horizontally by SCAPS LIF 

locations with LIF intensity counts below 10,000. Non-detections were reported for TPH-

g and TPH-d for all samples, confirming the LIF data.  

2. If the validated soil sample data from the fixed-base laboratory reports 

concentrations of fuel-related constituents above project screening criteria, then 

a recommendation for future work will be made based on the magnitude of the 

petroleum release, otherwise a recommendation for no further action may be 

made. 

No reported concentrations of fuel-related constituents exceeded the project screening 

criteria.  

3. Primary Goal: If the nature (i.e. concentrations relative to project screening 

criteria) and extent of the fuel release has been defined by the preceding decision 

rules, then a recommendation for site closure or for further action will be made 

based on the revised conceptual site model. 

The nature and extent of the diesel release at UST 500 hast been adequately defined by 

the SAP decision rules. The site history and analytical data indicate that the release 

consisted only of petroleum fuel. The UST has been cleaned and closed in place. No 

indication of free product has been found, and data from this investigation from within 

approximately 7.5 feet of the UST indicate that there is not a significant secondary 
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source. No complete pathways via direct exposure, groundwater, or vapor intrusion to 

human or ecological receptors have been identified.  

7.2 Recommendations 

Based on the conclusions of this report, closure with no further action is recommended 

for UST 500.  
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Table 1

Soil Analytical Data

Building 500, Former UST Site

NWS Seal Beach, CA
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Analytical Group VOC VOC VOC VOC VOC VOC VOC VOC VOC VOC

Residential RSL 62,000 780,000 1,100 5,400 2,100,000 590,000 3,600 3,400,000 690,000 5,000,000

PSL / Industrial RSL 260,000 10,000,000 5,400 27,000 11,000,000 2,500,000 18,000 21,000,000 3,000,000 45,000,000

Sample ID Sample Date µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

U500-01-S-01 10/31/2013 3.8 J 2.3 J 79 15 1.7 J 21 3.1 J 1.6 J 8.0 J 96

U500-02-S-01 10/31/2013 1.3 U 1.3 U 2.5 J 1.3 U 1.3 U 2.6 U 2.6 U 1.3 U 1.3 U 1.3 U

U500-03-S-01 10/30/2013 0.90 J 1.2 UJ 9.8 J 2.3 J 1.2 UJ 3.0 J 2.4 UJ 1.2 UJ 1.3 J 13 J

Notes:

Bold - Reported (including estimates) analyte detection.

J - Analyte was detected between the detection limit and the limit of quantitation. The result is an estimated value.

µg/kg - micrograms per kilogram

PSL - project screening level (Industrial RSLs in this table are consistent with those from the Nov. 2012 update listed in the Final SAP (BRADY, 2013).)

RSL - Regional Screening Level (U.S. EPA Region 9, Nov. 2013)

U - Analyte not detected above the laboratory limit of detection shown.

UJ - Analyte not detected above the estimated limit of detection or limit of quantitation shown per validation report.

VOC - volatile organic compound

All TPH-g, TPH-d and PAH results were "non-detect". The following VOCs were also "non-detect" in site samples:

1,1,1,2-Tetrachloroethane 1,2-Dichloroethane N-Butylbenzene  Trichloroethene 
1,1,1-Trichloroethane Chlorobenzene  P-Isopropyltoluene Trichlorofluoromethane 
1,1,2,2-Tetrachloroethane Chloroform  Sec-Butylbenzene Vinyl Acetate 
1,1,2-Trichloroethane Diisopropyl Ether  Styrene  Vinyl Chloride 
1,1-Dichloroethene Ethyl Tert-Butyl Ether Tertiary-Amyl Methyl Ether 
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Appendix A 

California Regional Water Quality Control Board, Santa Ana Region 
Comments on Draft Site Characterization Report 
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-----Original Message----- 

From: Hannon, Patricia@Waterboards [mailto:Patricia.Hannon@waterboards.ca.gov] 

Sent: Tuesday, July 01, 2014 4:44 PM 

To: Tamashiro, Pei-Fen CIV NAVFAC SW, SEAL 

Cc: Reese, Brenda D CIV NAVFAC SW; Niou, Stephen@DTSC 

Subject: Seal Beach NWS, UST 500 

 

Pei-Fen, 

 

I reviewed the Draft Site Characterization Report for Building 500 former UST Site. 

My comment on the document is to add the Laboratory Report. 

 

Send me a final copy of the Site Characterization Report and we can close this site. 

 

Also send me a site map showing where the initial soil samples were collected, 

and a manifest or the equivalent that tells me where the diesel from the UST was disposed of. 

 

Patricia Hannon, PG 

Engineering Geologist 

Land Disposal and DoD Section 

California Water Quality Control Board, Santa Ana Region 

3737 Main Street, Suite 500 

Riverside CA 92501-3348 

Direct: (951) 782-4498 

Reception desk: (951) 782-4130 

patricia.hannon@waterboards.ca.gov 

Website: www.waterboards.ca.gov/santaana 
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Appendix B 

Diesel Fuel Disposal Manifest and Map of Initial Soil Sample Locations 
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Boring Permit 
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June 4, 2013 
Dan Yokoyama 
Orange County Environmental Health 
1241 East Dyer Road, Suite 120 
City of Santa Ana, CA 92705-5611 
 

Subject:     NOTIFICATION OF WELL CONSTRUCTION FOR 
PETROLEUM CONTAMINATION AT THE BUILDING 500 
FORMER UST SITE (UST 500, ALSO KNOWN AS UST 000008) 
NAVAL WEAPONS STATION SEAL BEACH, CALIFORNIA 

 
DCN No.: RBAE-4009-0068-0022 
 

Dear Mr. Yokoyama, 

On June 24, 2013 through June 28, 2013, nine Site Characterization and Analysis 
Penetrometer System (SCAPS) cone penetrometer test/laser induced fluorescence 
(CPT/LIF) pushes will be advanced, and one temporary SCAPS piezometer will be 
installed by Richard Brady & Associates (BRADY) for Naval Facilities Engineering 
Command Southwest, under contract # N62473-10-D-4009. Proposed field activities 
will be conducted at Naval Weapons Station Seal Beach, Building 500 Former UST 
Site (UST 500), Seal Beach, CA, as part of the Navy’s UST Program. 

Please contact me at 858-496-0500 if you have any questions or comments.  We 
appreciate this opportunity to be of service.  

 

Sincerely, 

 

Jason Williams 
Richard Brady & Associates 
 

 
 
 
 
 cc.  Mr. Paul Nguyen, NAVWPNSTA Seal Beach  
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Seal Beach

APPLICATION FOR WELL CONSTRUCTION PERMIT
ORANGE COUNTY HEALTH CARE AGENCY 1241 E. DYER ROAD, SUITE 120 (714) 433-6000
ENVIRONMENTAL HEALTH DMSION SANTA ANA. CA 92705-5611 FAX: (714) 433-6481

NAME OF WELL OWNER
NAVWPNSTA Seal Beach c/c Pei-Fen Tamashiro

ADDRESS
800 Seal Beach Blvd. Bldg. #110

CITY ZIP TELEPHONE
Seal Beach 90740 562-496-7897

NAME OF CONSULTING FIRM
Richard Brady & Associates

BUSINESS ADDRESS
3710 Ruffin Road

CITY ZIP TELEPHONE
San Diego 92123 858-496-0500

NAME OF DRILLING CO. C-57 LICENSE NO.
NAVFAC Southwest - SCAPS Exempt - US Navy

CITY
San Diego 92123

DIAGRAM OF WELL SITE (Use additional sheets and/or attachments)

DATE
6/4/2013

TYPE OF WELL (CHECK) PROBE SURVEY

PRIVATE DOMESTIC LI MONITORING

PUBLIC DOMESTIC LJ SOIL BORING LI
IRRIGATION LI OTHER See Below

CATHODIC LI TOTAL NUMBER 10

NOTE: 9 CPT/LIF, 1 Piezometer

A. WELLS — SUBMIT A WELL CONSTRUCTION DIAGRAM

(INCLUDE DIMENSIONS)

B. SOIL BORINGS AND PROBES —

TOTALDEPTH mm. 25’ bgs; TOTAL: TBD

SEALING MATERIAL Cement & Bentonite

C. PROPOSEDSTARTDATE June 24, 2013

I hereby agree to comply in every respect with all
requirements of the Health Care Agency and with all
ordinances and laws of the County of Orange and of the
State of California pertaining to well construction,
reconstruction and destruction, including the require
ments to maintain the integrity of all significant confining
zones.

___

/4/2o/3
tICANT’S SIGNATURE DATE

Jason Williams

SITE PLAN ATTACHED

FOR ACCOUNTING USE ONLY:

PRINT NAME

858-496—0500 858-496-0505

PHONE NUMBER FAX NUMBER

c. El SECURE ALL MONITORING WELLS TO PREVENT TAMPERING.

LI OTHER

_____________________________________

LI DENIED

AUTHORIZED SIGNATURE DATE

PERMIT ISSUED BY DATE

PRINT NAME PHONE NUMBER

WHEN SIGNED BY ORANGE COUNTY HEALTH CARE AGENCY REPRESENTATIVE, THIS APPLICATION IS A PERMIT.
@.F272-09.0803 (Ri 1/01)

CITY

WELL LOCATION (ADDRESS IF AVAILABLE)
Naval Weapons Station Seal Beach UST 500

m
I
-a
‘i

-.

z
C

m

ZIP TELEPHONE

HSONO.

____________________

CHECKNO.

DATE AMOUNT

INTL.

APPROVAL BY OTHER AGENCIES:

JURISDICTION

______________________

REMARKS

DISPOSITION OF PERMIT (DO NOT FILL IN):

LI APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

A. NOTIFY THIS AGENCY AT LEAST 48 HOURS

LI PRIOR TO START.

LI PRIOR TO SEALING THE ANNULAR SPACE OR FILLING OF
THE CONDUCTOR CASING.

B. LI SUBMIT TO THE AGENCY WITHIN 30 DAYS AFTER

COMPLETION OF WORK, A WELL COMPLETION REPORT

AND/OR DRILLING LOGS. PLEASE REFERENCE PERMIT NO.
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1.0 INTRODUCTION 

The purpose of this review is to evaluate the data collected during investigation activities 

conducted during October 2013 at the former underground storage tank (UST) adjacent to 

Building 500 (UST 500) at Naval Weapons Station (NAVWPNSTA) Seal Beach, California and 

determine whether they meet the quality objectives outlined in the Final Work Plan which 

contains the Sampling and Analysis Plan (SAP) (Richard Brady & Associates [BRADY], 2013).  

The investigation at UST 500 included the collection and analyses of 3 soil samples, and the 

associated quality control (QC) samples, used to confirm the Site Characterization and Analysis 

Penetrometer System (SCAPS) laser-induced fluorescence (LIF) screening results. The analyses 

were performed by the following methods: 

 Total petroleum hydrocarbons quantified as gasoline (TPH-gas) by United States 

Environmental Protection Agency (U.S. EPA) Method 5030B/8015B 

 Total petroleum hydrocarbons quantified as diesel by U.S. EPA Method 5030B/8015B 

 Volatile Organic Compounds (VOCs) by U.S. EPA Method 5030B/8260B 

 Polynuclear Aromatic Hydrocarbons by U.S. EPA Method 8270C SIM.   

The overall quality of tasks performed for this investigation was assured by conformance to 

sample collection and data management protocols. Summaries of the quality assurance (QA)/QC 

protocols implemented during the investigation and any quality control issues encountered are 

provided in this appendix. Details of the QA/QC objectives and protocols are provided in the 

SAP (Attachment A of the Final Work Plan [BRADY, 2013]).  

2.0 QUALITY ASSURANCE/QUALITY CONTROL MEASURES 

Field and laboratory QA/QC samples were collected as described in the SAP. These samples 

included matrix spike/matrix spike duplicate (MS/MSD) and source blank samples, and daily 

equipment blanks and trip blanks. The purpose of the QA/QC samples is to help evaluate 

whether the data meet the quality objectives outlined in the SAP. The QA/QC sample results are 

presented in the validated lab reports. 

2.1.1 Field Quality Control Samples 

QA/QC was maintained throughout the investigation and sampling program. The following 

QA/QC procedures were implemented: 

 One MS/MSD sample was collected from location U500-03 on October 30, 2013. 

 One source blank was analyzed to evaluate the quality of the final rinsate water used for 

equipment decontamination. The source blank was collected on October 31, 2013 after 

sampling at location U500-01. 

 Daily equipment blanks were collected and analyzed to evaluate the effectiveness of the 

decontamination process on the 6-inch stainless steel sleeves, which are inserted into the 

SCAPS push-rod assembly and probe. The equipment blanks were shipped in the sample 

cooler along with the samples to the laboratory. 
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 Trip blanks were prepared by the laboratory and transported in the sample cooler together 

with the samples. The trip blanks were analyzed for VOCs and TPH-g only. 

2.1.2 Data Management 

All field observations and laboratory results were linked to a unique sample location through the 

use of the sample identification system. Field observations and measurement data were recorded 

on the field forms and in a field logbook to provide a permanent record of field activities. All 

hand-entered data were subjected to a review by a second person to minimize data entry errors. 

Checks for completeness of field records (logbooks, field forms, databases, electronic 

spreadsheets) ensured that all requirements for field activities had been fulfilled, complete 

records existed for each activity, and the procedures specified in this SAP had been 

implemented. Field documentation ensures sample integrity and provides sufficient technical 

information to recreate each field event. 

Hard copies of the data reports received from the laboratories were filed chronologically and 

were stored separately from the electronic files. Hard copies of data signed by a representative of 

the analytical laboratory were compared to the electronic versions of the data to confirm that the 

conversion process had not modified the reported results.   

The data review process is summarized below; details are provided in the Final SAP 

(BRADY, 2013). Following the data review process, sample results were entered into an 

electronic database and submitted to Naval Facilities Engineering Command Southwest in Naval 

Electronic Data Deliverable format. 

2.1.2.1 Data Verification 

Field and laboratory data were reviewed and verified by the BRADY QA Manager. Field data 

verification tasks included confirmation that daily field logbook entries and chain of custody 

forms were complete and accurate, and that the information they provided matched the 

laboratory sample receipt forms. The laboratory sample receipt forms were required to be 

received by the BRADY QA Manager within 24 hours after the arrival of the samples to the 

laboratory.  

Laboratory data verification ensured that holding times, precision, accuracy and detection limits 

met the acceptance criteria established in the SAP. Data verification results were reviewed for 

compliance with the project data quality objectives (DQOs). Verification also includes 

proofreading and editing hardcopy data reports to assure that the data correctly represent the 

analytical measurements, and in general, verification can also identify non-technical errors in the 

data package that can be corrected (e.g., typographical errors). 

No significant instances of nonconformance were detected during the field and laboratory 

verification. Overall, the results of the data verification process indicate that the data generated 

during this investigation are within the established criteria outlined in the SAP.  

2.1.2.2 Data Validation and Data Qualifiers 

Data validation was performed by Laboratory Data Consultants, Inc. of Carlsbad, CA. Ninety 

percent of the data were subjected to Level III validation and 10% of the data were subjected to 
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Level IV validation in accordance with U.S. EPA Contract Laboratory Program National 

Functional Guidelines for Superfund Organic Methods Data Review (U.S. EPA, 2008) and U.S 

EPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 

Data Review (U.S. EPA, 2010). 

Validation of the data included review of the technical holding time requirements, sample 

preparation, initial and continuing calibration data, laboratory QC sample data, equipment 

performance, raw data with the reduced results and any data anomalies. Data validation indicated 

that all of the results were acceptable for use.  

Some analytical data were qualified during data validation. Qualifiers were consistent with the 

applicable U.S. EPA functional guidelines and were used to provide data users with an estimate 

of the level of uncertainty associated with the “flagged” result. Data validation results were 

evaluated with respect to the attached qualifiers to determine data usability issues, if any.  The 

following qualifiers are typically assigned during the validation process: 

 J – indicates an estimated value; 

 R – quality control indicates the data are not usable (rejected value); 

 U – the compound or analyte was analyzed but not detected at or above the stated limit; 

and 

 UJ – the compound or analyte was analyzed but not detected, and the sample detection 

limit is an estimated value. 

Exceptions to the analytical criteria can result in the assignment of J flags to the reported results. 

The J flag indicates an estimated value. The exceptions to the analytical criteria that impacted the 

reported results for the site are summarized below: 

 Sample delivery group (SDG) 13J234 &13K003: The relative response factors for tert-

Butanol during the initial and continuing calibration were below the acceptable limits. All 

QC samples were qualified with a “UJ” for this compound. 

 SDG 13J234: The surrogate recoveries were outside of the acceptable QC limits. All 

detects in sample U500-03-S-01 were qualified as estimated (“J”).  

 SDG 13J234: The area and retention time for an internal standard was outside of QC 

limits. All detects in sample U500-03-S-01 were qualified as estimated, and all non-

detects were qualified with a “UJ”. 

2.1.3 Analytical Method Reference Limits  

The analytical methods typically have three reference limits. The detection limit (DL) is defined 

as the smallest analyte concentration that can be demonstrated to be different from zero or a 

blank concentration at the 99% confidence level. At the DL, the false positive rate is 1%. The 

limit of detection (LOD) is defined as the smallest amount or concentration of a substance that 

must be present in a sample in order to be detected at a high level of confidence (99%). At the 

LOD, the false negative rate is 1%. The limit of quantitation (LOQ) is at the lowest concentration 



Appendix G   July 2014  
Final Site Characterization Report  
Former UST Site 500, NAVWPNSTA Seal Beach, California 
DCN: RBAE-4009-0068-0029  Page G-4 

that produces a quantitative result within specified limits of precision and bias. Because the LOQ 

is typically the lowest calibration point, reported concentrations that are higher than the DL but 

lower than the LOQ are flagged as estimated with a “J” qualifier by the laboratory. Eleven 

results for this investigation were qualified as estimated by the laboratory. The majority of these 

detections (58%) were below the LOQ, and the remaining detections were below the LOD. None 

of these qualifiers were modified during data validation, however two compounds (benzene and 

toluene) had detects that were qualified as estimated during data validation.   

2.1.4 Data Usability Assessment 

All validated data collected during this investigation were evaluated for usability with respect to 

precision, accuracy, representativeness, completeness, comparability and sensitivity to assess 

compliance with project DQOs. The overall assessment based on those data quality indicators 

was that the data are acceptable. Minor QC elements associated with the analytical procedures 

were identified, but a thorough assessment of the data indicates that these elements did not 

adversely affect the quality, validity, usability, and overall data interpretation. Therefore, the data 

are considered valid and usable as indicated by their specific qualifiers.  
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LABORATORY DATA CONSULTANTS, INC. 

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

•••••••••••••• 
LDe 

Richard Brady & Associates 
3710 Ruffin Road 

December 31,2013 

San Diego, CA 92123 
ATTN: Mr. Jesse MacNeill 

SUBJECT: NWS Seal Beach, UST Site 500, Data Validation 

Dear Mr. MacNeill, 

Enclosed are the final validation reports for the fractions listed below. This SDG was 
received on December 10, 2013. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LOC Project # 30976: 

SOG# 

13J234 
13K003 

Fraction 

Volatiles, Polynuclear Aromatic Hydrocarbons, Total Petroleum 
Hydrocarbons as Gasoline, Total Petroleum Hydrocarbons as 
Diesel 

The data validation was performed under EPA Level III & IV guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Final Sampling and Analysis Plan, Field Sampling Plan and Quality 
Assurance Project Plan, QAPP, Site Characterization for Petroleum 
Contamination at the Building 500 Former UST Site, UST 500/UST 000008, 
at Naval Weapons Station, Seal Beach, California, February 2013 

• U.S. Department of Defense Quality Systems Manual for Environmental 
Laboratories, Version 4.2, October 2010 

• USEPA, Contract Laboratory Program 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 liB, January 1995; update III, December 1996; update lilA, April 
1998; IIIB, November 2004; Update IV, February 2007 

L:\RBA\Seal\30976COV.wpd 
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