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  EXECUTIVE SUMMARY 

This Preliminary Assessment and Site Inspection (PA/SI) presents environmental investigation 

activities conducted at Installation Restoration Program Site 75 (Site 75), Naval Weapons Station 

(NAVWPNSTA) Seal Beach, Seal Beach, California. 

The PA/SI was conducted primarily to evaluate whether or not the volatile organic compounds 

(VOCs) previously discovered in groundwater pumped from former agricultural well KAYO-SB, 

located on U.S. Navy (Navy) property, originate from a source within the Navy property line, 

and if additional assessment is required by the Navy.  This investigation was designed to provide 

characterization data to evaluate human health and ecological contaminant exposure pathways 

and to update the conceptual site model (CSM) for Site 75. 

Geologically, the site is located in the Los Angeles sedimentary basin within a topographic low 

formed between the Bolsa Chica Mesa to the southeast and Landing Hill to the northwest.  The 

erosion of uplifting mountain ranges was followed by sediment transport and ultimate deposition 

in the area as interbedded gravel, sands, silts, and clays.  The depositional environment ranged 

from the floodplain/lagoonal setting characteristic of the Recent Age deposition to a higher 

energy littoral sedimentation environment of the underlying Pleistocene sediments.  For the 

purposes of this investigation, two sandy geologic units are of primary interest.  They are located 

between the surface and 100 feet below ground surface (bgs). 

Agricultural well KAYO-SB was originally drilled to a total depth of 320 feet bgs in 1926 and 

completed with steel casing screened at multiple intervals from approximately 200 to 300 feet 

bgs.  On September 23, 2004, the Orange County Water District (OCWD) collected a 

groundwater sample for chemical analysis from the well during routine water quality sampling.  

Chemical analysis of the September 23, 2004, OCWD groundwater sample reported detections 

of the following VOCs:  

 tetrachloroethene (PCE) at 1.8 micrograms per liter (μg/L) 

 trichloroethene (TCE) at 25.3 μg/L 

 1,l-dichloroethene (1,1-DCE) at 30.3 μg/L 

 1,1,1-trichloroethane (1,1,1-TCA) was reported at trace levels   

 1,1-dichloroethane (1,1-DCA) at 13.8 μg/L 

As a result, the Navy immediately decommissioned well KAYO-SB to prevent exposure to 

human receptors (Tetra Tech EC, Inc., 2007), and the well area was designated Site 75 in the 

Installation Restoration Program. 

Site reconnaissance was conducted in early 2011, including a site visit and research of available 

documents pertaining to several nearby sites that have either ongoing or previously closed VOC 

contamination-related cases.  The field-work phase of the investigation was initiated on July 6, 

2011.  The PA/SI field activities included continuous coring by sonic drilling, on-site VOC 

screening, well installation, and groundwater sampling.  



 

FINAL PA/SI September 2012 
IRP Site 75, Agricultural Well KAYO-SB   
Naval Weapons Station Seal Beach, Seal Beach California  
DCN: AMJV-2613-0018-0010.R1 ES-2 

During the field work phase, the investigation included collection of near-real-time chemical and 

geological data at the same time when the wells were being drilled.  These near-real-time 

methods included on-site, rapid turnaround, screening-level chemical analysis coupled with 

comprehensive soil classification from the drilled soil cores.  These data enabled efficient 

groundwater well design and installation to specifically intercept the contaminated intervals of 

interest. 

During evaluation of the data from the initial boring (SB75MW01), VOC screening detections 

were reported shallower than 100 feet bgs, but not below.  This preliminary finding limited the 

subsequent investigation focus to the two VOC-impacted transmissive sandy intervals above 100 

feet bgs.  

The screening and lithologic data from SB75MW01 and subsequent borings were used to design 

pairs of monitoring wells at five locations that targeted the two transmissive sandy intervals of 

interest.  In each pair, one well intercepted the shallow sandy interval near 40 feet bgs (shallow 

interval) and the other well intercepted the deep sandy interval at approximately 90 feet bgs 

(deep interval).  Each of the wells was fitted with a dedicated well pump configured for low-flow 

groundwater sampling.   

After well installation and development, two rounds of groundwater sampling were conducted.  

The groundwater samples from the ten wells were analyzed by an off-site laboratory for VOCs 

by EPA Method 8260B.  The groundwater analytical data were used in conjunction with 

hydrogeologic data and historical data to develop the PA/SI conceptual site model and 

conclusions.  In summary: 

 In addition to the VOCs reported from the analysis of the September 23, 2004, OCWD 

sample from well KAYO-SB,  the VOCs cis-1,2-dichloroethene (cis-1,2-DCE), 1,2-

dichloroethane (1,2-DCA), and vinyl chloride (VC), were reported in the PA/SI data.  

Based on typical industrial use as solvents, PCE, TCE, 1,1,1-TCA, and 1,2-DCA are 

likely the primary contaminants of concern.  The other products are likely impurities 

and/or degradation products.  A typical release scenario would involve leakage of 

industrial solvents at or near the ground surface where they were used or stored, with 

subsequent downward infiltration and dissolution in groundwater, then migration within 

the groundwater in a down gradient direction.   

 VOCs were reported in groundwater from the shallow and deep interval wells at 

groundwater monitoring wells SB75MW04 and SB75MW05, located to the east of Navy 

property.  VOCs were also reported from the monitoring wells at location SB75MW01, 

positioned approximately 75 feet hydraulically up gradient from the location of former 

agricultural well KAYO-SB.     

 With the exception of some occurrences of two degradation products (1,1-DCA and VC), 

the reported VOC concentrations in the shallow off-property well SB75MW05A are 

greater than any of the other monitoring wells.  The VOC concentrations in the deep 

interval are reported to be greater at onsite well SB75MW01B.  

 TCE, 1,1-DCE, and 1,1-DCA were reported at relatively low concentrations in the 

shallow well at on-site well cluster SB75MW02. The deeper well had no detectable 
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VOCs.  These wells are approximately 480 feet northwest of KAYO-SB, with the 

shallow well cross-gradient (roughly parallel flow) to SB75MW01A.  

 One of the well pair locations (SB75MW03A and SB75MW03B), located southwest (and 

down gradient) of well KAYO-SB, had no reported VOC detections in both the shallow 

and the deep screened wells.   

 Groundwater elevation data from both of the transmissive intervals show groundwater 

flow from the east onto NAVWPNSTA Seal Beach. 

 This distribution of VOCs in the subsurface reported in this PA/SI indicate the VOC 

release occurred outside the study area, in the upgradient east direction.   

 Data from this investigation suggest the VOCs in SB75MW01B result from downward 

vertical migration of VOCs from the upper shallow interval in the annular space of 

KAYO-SB as induced by pumping at the agricultural well.   

Based on the outcome of the Data Quality Objectives (DQO) decision rule in the Sampling and 

Analysis Plan for this project (AMJV, 2011a), the VOCs did not originate from a Navy source. 

The groundwater flow gradients and the distribution pattern of the chlorinated VOCs in the 

groundwater of the shallow sandy unit indicate the source of the VOCs is to the east, upgradient 

of the Navy property.  The levels of VOCs in the shallow unit groundwater, near a residential 

neighborhood, indicate the need for further investigation by the property owner of the release to 

evaluate for potential risk to short-term and long-term occupants along the path of the 

contaminant plume. 
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1.0 INTRODUCTION 

This report describes a Preliminary Assessment/Site Inspection (PA/SI) that was conducted at 

Installation Restoration Program Site 75 (Site 75), Naval Weapons Station (NAVWPNSTA) Seal 

Beach, Seal Beach, California.  This document was prepared by the Accord MACTEC Joint 

Venture (AMJV) which is comprised of Accord Engineering, Inc. and AMEC (formerly 

MACTEC Engineering and Consulting, Inc.), and Richard Brady & Associates (BRADY) for the 

Department of the Navy (DoN), Naval Facility Engineering Command Southwest under contract 

N62473-09-D-2613, Delivery Order Number 0018.   

The PA/SI field investigation included site reconnaissance, soil borings, field analytical 

screening, well installation, well development, and groundwater sampling.  This investigation 

was conducted in accordance with the Final Work Plan/Sampling and Analysis Plan (SAP) and 

SAP Addendum 01 (AMJV 2011a, AMJV 2011b).   

1.1 Objective  

Agricultural well KAYO-SB was used as an irrigation well for a portion of NAVWPNSTA Seal 

Beach that was leased for crop production.  Well water samples from KAYO-SB were collected 

in September 2004 by the Orange County Water District (OCWD) (Appendix A).  Additional 

groundwater samples were collected from three depths within the well during decommissioning 

of well KAYO-SB in 2006 (Tetra Tech EC, Inc. 2007).  The laboratory reported detections of the 

following volatile organic compounds (VOCs):  

 tetrachloroethene (PCE)  trichloroethene (TCE) 

 1,1-dichloroethene (1,1-DCE)  cis-1,2-dichloroethene (cis-1,2-DCE) 

 1,1,l-trichloroethane (1,1,1-TCA)  1,1-dichloroethane (1,1-DCA) 

 1,2-dichloroethane (1,2-DCA)  vinyl chloride (VC) 

The objective of this investigation is to evaluate whether or not the VOCs reported in 

groundwater from former agricultural well KAYO-SB originate from a source within the Navy 

property line.  Additionally, this investigation is designed to provide characterization data to 

assess the exposure pathways to human health and the environment and update the conceptual 

site model (CSM) for Site 75 to determine if there is a need for further investigation or 

remediation. 

1.2 Regulatory Framework 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and 

the Superfund Amendments and Reauthorization Act (SARA) established a series of nationwide 

federal programs to identify, characterize, and mitigate or control contamination from hazardous 

waste disposal and spill sites.  One of these programs, the Defense Environmental Restoration 

Program (DERP), is codified in SARA Section 21 (10 United States Code [U.S.C.] 2701).  The 
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DERP specifies Navy and Marine Corps personnel responsibilities, describes the various steps of 

the IR Program, and assures consistency with regulatory guidelines for evaluation of hazardous 

waste site conditions. 

The Department of Defense (DOD) developed the IR Program to identify, assess, characterize, 

and remediate or control contamination from past hazardous waste-disposal operations and 

hazardous materials spills at U.S. Navy (Navy) and Marine Corps installations.  The program 

was established to comply with federal requirements regarding remediation of hazardous waste 

sites.  These federal requirements are outlined in CERCLA, as amended by SARA.   

Former agricultural Well KAYO-SB has been classified as an Installation Restoration Program 

site, designated Site 75.  The site is in the Preliminary Assessment/Site Inspection (PA/SI) stage, 

where the potential for a release of hazardous substance at the site is evaluated.   

The Navy is the lead Federal agency on this project.  The state regulatory agency is the 

California Department of Toxic Substances Control (DTSC), and the California Regional Water 

Quality Control Board, (RWQCB), Santa Ana Region.  

1.3 Scope of Work 

The scope of work for this investigation included the following: 

 Reconnaissance of the site and vicinity 

 Development of planning documents 

 Filing the substantive information for drilling permits and obtaining right-of-way 

encroachment permits 

 Mobilization of field equipment including the drill rig, analytical screening equipment, 

and investigative waste containment 

 Use of continuous coring sonic drilling and logging by a Professional Geologist to 

identify hydraulically transmissive strata 

 Use of onsite VOC screening by EPA Method 8265 

 Use of onsite Method 8265 VOC analytical data and lithologic logs to identify the two 

transmissive sandy intervals with the greatest VOC impact 

 Design of monitoring well screen intervals during the field operations using the drilling 

logs and onsite laboratory data 

 Installation of a monitoring well pair near the location of former well KAYO-SB such 

that one of the well pair members discretely intercepts the deeper of the VOC-impacted, 

transmissive sandy intervals and the other is similarly screened within the shallower of 

the VOC impacted, transmissive sandy intervals 

 Installation of monitoring well pairs at two other locations on NAVWPNSTA Seal Beach 

targeting the same strata as the pair of wells near former well KAYO-SB 



  

FINAL PA/SI September 2012 
IRP Site 75, Agricultural Well KAYO-SB  
Naval Weapons Station Seal Beach, Seal Beach California  
DCN: AMJV-2613-0018-0010.R1 Page 3 

 Installation of additional monitoring wells to the east and northeast of KAYO-SB, off of 

NAVWPNSTA  Seal Beach, targeting the same strata as the pair of wells near former 

well KAYO-SB 

 Collection of two rounds of groundwater samples from the new wells for off-site 

laboratory analysis of groundwater for EPA Method 8260B  

 Production of the  PA/SI Report 
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2.0 SITE INFORMATION  

Information about Site 75’s site description, site history, and previous investigations are 

presented in this section.     

2.1 Site Description  

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

which is approximately 20 miles south of Los Angeles.  Nearby communities include the cites of 

Huntington Beach, Westminster, Los Alamitos, and Garden Grove (Figure 2-1).  NAVWPNSTA 

Seal Beach is a Navy ordnance storage, loading, unloading and maintenance installation that was 

commissioned in 1944 (Commander Navy Installations Command 2012).   

Site 75 is associated with former agricultural well KAYO-SB and is located near the eastern 

boundary of NAVWPNSTA Seal Beach.  The site is in an unimproved area of the base 

approximately 1,300 feet south of Bolsa Avenue and approximately 800 feet west of the eastern 

boundary of NAVWPNSTA Seal Beach formed by Bolsa Chica Street (Figure 2-2).  

Well KAYO-SB was drilled in 1926 and has been used historically as an agricultural irrigation 

well.  Well KAYO-SB was originally drilled to 320 feet below ground surface (bgs) and was 

completed as a well with casing to 299 feet bgs.  The well was originally screened (perforated) at 

three intervals: 203 to 208 feet bgs, 233 to 240 feet bgs, and 297 to 299 feet bgs (Tetra Tech EC, 

Inc. 2007).  No documentation has been found regarding the materials used to fill the annular 

space, but considering the age and purpose of the well, it is reasonable to assume that most of the 

annular space was filled with gravel or sand effectively providing a filter pack, and the near 

surface annular space likely filled with the concrete well head.   

According to a 1994 video log report, the well was originally constructed with 16-inch-diameter 

steel casing from ground surface to 200 feet (ft.) bgs and 14-inch-diameter steel casing below 

200 ft. bgs.  After the video log was complete, a 12-inch-diameter steel inner casing was 

installed in the well, and the annular space between the inner and the outer casing was backfilled 

with pea gravel.  The inner casing was perforated beginning at approximately 200 feet bgs (Tetra 

Tech EC, Inc. 2007).  A figure depicting the well construction is presented in Appendix B.    

2.2 Land Use 

Well KAYO-SB has been used historically as an agricultural irrigation well for a portion of 

NAVWPNSTA Seal Beach leased out for crop production.  Topographic maps from 1901, 1934, 

1935, 1950, 1951, 1965, 1972, 1981 and aerial photographs from 1927, 1938, 1947, 1952, 1956, 

1960, 1968, 1977, 1983, 1990, 1994, 2002, and 2005 (Appendix C) show that the site appears to 

have either been vacant or used for agriculture.  There does not appear to be any prior site history 

associated with chemical storage, disposal, release, or generation at Site 75. 
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2.3 Previous Investigations 

2.3.1 Groundwater Analyses from Irrigation Well KAYO-SB 

On September 23, 2004, the OCWD collected a groundwater sample from a distribution pipe 

from irrigation well KAYO-SB.  The sample was analyzed by the OCWD laboratory for VOCs 

including fuel oxygenates, 1,4-dioxane, and perchlorate.  The results (Appendix A) reported 

detections of several VOCs.  After receipt of the OCWD sampling results, the Navy immediately 

decommissioned well KAYO-SB.   

The well was then sealed under the supervision of the Orange County Health Care Agency 

(OCHCA) in November 2006 to prevent human or ecological exposure to irrigation water or use 

in agricultural production (Tetra Tech EC, Inc. 2007).  The well decommissioning report 

(Appendix B) reported that a video log was performed showing that the inner casing was 

screened from 208.6 ft. bgs to at least 286.7 feet bgs at which point accumulated sediments had 

plugged the deeper section of the well.  After the video log was completed, three groundwater 

samples were collected from depths of 208, 240, and 280 feet bgs using low-flow sampling.  

Laboratory analysis reported detections of VOCs.  Due to the geometry of the well casings and 

filter pack, there was not enough information to confirm the depth of the formation from which 

the VOCs originated.  The well was then sealed by grouting and capping the well casing. 

The analytical results from these investigations, reported in micrograms per liter (µg/L), are 

summarized below.  

Table 2-1. Historical Analytical Results for Well KAYO-SB 

Sample 
Information 

PCE 
μg/L 

TCE 
μg/L 

1,1-
DCE 
μg/L 

cis,1,2
-DCE 
μg/L 

1,1,1-
TCA 
μg/L 

1,1-
DCA 
μg/L 

1,2-
DCA 
μg/L 

VC 
μg/L 

Well 
Discharge, 
September, 
2004 

1.8 25.3 30.3 NR Trace 13.8 NR NR 

Well sample  
208 ft. bgs 
November, 
2006 

15 140 170 0.57 J 1.7 75 0.37 J 0.43 J 

Well Sample 
240 ft. bgs 
November, 
2006 

4.7 43 46 ND 0.50 J 21 ND ND 

Well Sample 
280 ft. bgs 
November, 
2006 

2.3 22 23 ND 0.24 J 11 ND ND 

 ND: not detected 
 NR: not reported 
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2.3.2 Investigation of the Nearby Boeing Site 

Extensive environmental investigation has been conducted at the nearby Boeing Site.  The 

following describes historical hydrogeologic data from the Boeing site investigations pertaining 

to the water bearing zones and aquitard intervals in the vicinity (Haley & Aldrich, Inc. 2005). 

The data from the Boeing site describes four shallow water-bearing intervals identified beneath 

the nearby Boeing site referred to collectively as the shallow water-bearing zones.  The grain size 

distribution within these water bearing intervals ranges from the silt and clay of the upper fine 

grained unit (UFGU) to medium grained sands and gravels of the 60-foot sand.  Individually, 

these zones are identified as the UFGU, 45-foot sand, 60-foot sand, and the 90-foot sand/silt.  

Separating the four water bearing units are fine grained, low permeability units composed 

primarily of interbedded clays and silts.  The predominantly westerly groundwater gradient 

within these shallow intervals ranges from 0.001 feet per foot (ft./ft.) to 0.004 ft./ft. (Haley & 

Aldrich, Inc. 2005). 

Underlying the shallow water-bearing units are the Alpha Aquifer and Beta Aquifer of the 

Pleistocene Lakewood Formation.  The Alpha Aquifer is composed primarily of poorly graded, 

fine to medium sand and gravels and extends from approximately 130 to 200 feet bgs.  

Groundwater gradient in the Alpha Aquifer reportedly ranges from 0.0002 to 0.0006 ft./ft., with 

a variable but predominantly eastward direction (Haley & Aldrich, Inc. 2009).  The Alpha and 

Beta Aquifers are separated by an interbedded silt and clay interval (Haley & Aldrich, Inc.  

2009).  The Beta Aquifer is composed primarily of medium to coarse sand and gravel extending 

from approximately 230 feet to approximately 300 feet below grade.  Figure 2-3 shows the 

generalized stratigraphy at the Boeing Site.  The Beta Aquifer gradient was reported at 0.002 

ft./ft., with a predominantly northeast but variable groundwater flow (Haley & Aldrich, Inc.  

2009).  

2.3.3 Investigations at other nearby Sites 

As described in the Work Plan (AMJV 2011a), there are several sites to the east of 

NAVWPNSTA Seal Beach that have reported releases of VOCs.  Investigations of those sites 

were generally focused on depths shallower than 35 ft. bgs, and generally described the soils as 

being silt and clay with sand, silty sand, and clayey sand interbeds (AMJV 2011a).   

Deeper stratigraphic data was reported from an investigation at Centrilift, located to the east of 

the study area at 5421 Argosy Avenue.  Based on direct push soil sampling at four locations, the 

report concluded that there is a sandy water bearing unit from approximately 45 to 60 feet below 

ground surface.  That unit was reported to contain a thin horizontal silty clay and clay layer in 

some regions.  The sand in the unit was described as consisting of both fine grained sand layers 

as well as medium to coarse grained layers.  Groundwater samples were collected with a 

hydropunch from the sandy unit between 40 and 60 ft. bgs.  The groundwater samples were 

reported to contain VOCs (GeoTrans, Inc. 2009).   

2.4 Chemical Information 

This section describes the typical uses and potential origins of the VOCs previously reported in 

groundwater from well KAYO-SB.  The VOCs fall into two categories – chemicals used as 

industrial solvents including PCE, TCE, 1,1,1-TCA, and 1,2-DCA and chemicals that are 
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commonly impurities and/or degradation products of the industrial solvents as they chemically 

degrade in the environment.  Figure 2-4 depicts the degradation sequence for the chlorinated 

hydrocarbons PCE, TCE, 1,1,1-TCA and 1,2-DCA. 

Figure 2-4.  Degradation of PCE, TCE, 1,1,1-TCA, and 1,2-DCA 

 

2.4.1 PCE 

PCE is a chlorinated hydrocarbon solvent and a chemical intermediate (any chemical substance 

produced during the conversion of some reactant to a product).  An estimate of the current 

industrial use for PCE is: 55% for chemical intermediates, 25% for metal cleaning and vapor 

degreasing, 15% for dry cleaning and textile processing, and 5% for other unspecified uses 

(ATSDR 2011).  

2.4.2 TCE 

TCE is an excellent extraction solvent.  The use of TCE in the United States is estimated as 

follows: 80% for vapor degreasing of fabricated metal parts, 5% for chemical intermediates, 5% 

for miscellaneous uses, and 10% for exports.  The most important use of TCE, vapor degreasing 

of metal parts, is closely associated with the automotive and metals industries (ATSDR 2011).  

TCE is also a degradation byproduct of PCE (ITRC 1999) 
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2.4.3 1,1,1-TCA 

1,1,1-TCA was developed initially as a safer solvent to replace other chlorinated and flammable 

solvents.  Currently, 1,1,1-TCA is almost entirely used as a precursor for hydrofluorocarbons.  

1,1,1-TCA was used in industry primarily for cold-cleaning, dip cleaning, bucket cleaning, and 

vapor degreasing operations.  In 1995, 1,1,1-TCA was used for the following:  

hydrochlorofluorocarbon intermediate 60%, vapor degreasing and cold cleaning 25% (through 

1995), adhesives 5%, coatings and inks 3%, textiles 2%, and electronics and miscellaneous 5% 

(ATSDR 2011).   

2.4.4 1,2-DCA 

1,2-DCA is a chemical intermediate for the manufacture of plastics, rubber and synthetic fibers;  

a solvent used for resins and fats, photography, photocopying, cosmetics and drugs; and a 

fumigant used for grains and orchards.  1,2-DCA was also an additive in leaded gasoline (EPA 

2012a). 

2.4.5 Other VOCs  

The following description includes 1,1-DCE, 1,2-DCE, 1,1-DCA, and vinyl chloride which are 

present in the groundwater of the study area but likely are impurities and/or degradation products 

of the principal solvents discussed above. 

1,1-DCE is byproduct from the degradation of TCE and 1,1,1-TCA (ITRC 1999; EPA 1998). 

1,2-DCE is byproduct from the degradation of TCE (ITRC 1999), and occurs as the isomers cis-

1,2-DCE and trans-1,2-DCE.  The two forms are typically present as a mixture.  1,2-DCE is used 

as an intermediate chemical in the manufacture of other chemicals and is used as a solvent for 

waxes and resins, in the extraction of rubber, as a refrigerant, in the manufacture of 

pharmaceuticals and artificial pearls, and in the extraction of oils and fats from fish and meat. 

(ATSDR 2011; EPA 2012b).  The cis-1,2-DCE isomer is the isomer that was reported in the 

sample from former well KAYO-SB.  

1,1-DCA is a degradation byproduct that is produced by reductive dechlorination of 1,1,1-TCA 

(ITRC 1999).  As an industrial chemical, the largest individual use of 1,1-DCA is as an 

intermediate in the manufacture of other products such as vinyl chloride, 1,1,1-TCA, and to a 

lesser extent high vacuum rubber.  It also has limited use as a solvent (ATSDR 2011). 

Vinyl chloride is a colorless gas with a sweet odor.  Vinyl chloride is byproduct from the 

degradation of 1,1-DCE and 1,2-DCE (ITRC 1999).  Approximately 98% of all vinyl chloride 

produced is used to manufacture PVC materials (ATSDR 2011). 
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3.0 ENVIRONMENTAL SETTING 

Information about Site 75’s geological setting, hydrogeology, topography, and climate are 

presented in this section.   

3.1 Regional Geology 

The site is located in the Los Angeles sedimentary basin within a topographic low formed 

between the Bolsa Chica Mesa to the southeast and Landing Hill to the northwest.  Current 

topography in the area is reflective of the late Pliocene and Pleistocene movement along the 

northwest-trending Newport-Inglewood structural zone to the southwest of the site. 

The Newport-Inglewood structural zone is an active belt of anticlinal folds and faults that 

became active approximately 20 million years ago.  The northwest trending structural zone 

approaches to approximately 10,000 feet southwest of the site with a predominantly right lateral 

displacement and a dip direction in the seaward (southwest) direction.  Figure 3-1 shows the 

faults in the vicinity of the site.   

According to the 1968 State of California Department of Water Resources (DWR) Bulletin 63-2, 

there is topographical evidence of the active Newport-Inglewood fault in the area although the 

fault has not ruptured the most recent surficial sediments.  Site 75 lies within the lower lying 

topography of the Sunset Gap between nearby uplifted topographic remnants of the structural 

zone including the Bolsa Chica Mesa southeast of the site and Landing Hill to the northwest 

(DWR, 1968). 

The regional geology of the area is described as a predominantly fine grained, Recent Age 

sediment interval extending from the surface down to the variable erosional depth of the 

Pleistocene surface located in this area at over 100 feet below grade.  According to the 1956 

Geological Survey Water Supply Paper, the depositional environment for this finer-grained, 

Recent Age sediment was floodplain/lagoonal characterized as “largely silt within extensive thin 

stringers of highly permeable material” (Geological Survey, 1956). 

In the study area vicinity, the Pleistocene-Age, Alpha Aquifer of the Lakewood Formation 

underlies the predominantly fine-grained Recent Age sediment (Haley & Aldrich, 2009).  The 

Pleistocene Alpha Aquifer was emplaced in a littoral deposition environment characterized by 

coarser sand to gravel size deposition (Geological Survey, 1956). 

Two geologic units are relevant to this PA/SI, the Recent Alluvium extending to approximately 

110 feet and the underlying upper Pleistocene Lakewood Formation containing both the Alpha 

and Beta Aquifers.  The Recent Alluvium contains the transmissive sandy intervals that are the 

primary units discussed in this investigation.  Separating the Recent Alluvium and the thicker 

sandy intervals within the underlying Lakewood Formation are fine grained intervals composed 

primarily of silt with varying clay and granular material ranging from fine grained sand up to 

gravel size. 
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3.2 Regional Hydrogeology 

The geologic units containing regional water-bearing zones within the study depths of the PA/SI 

include the shallow water-bearing zones of the Recent Alluvium and the upper Pleistocene 

Lakewood Formation that contains the Alpha and Beta Aquifers (Haley & Aldrich, Inc., 2009).   

Historical data from nearby sites generally indicate a westerly regional groundwater gradient 

within the Recent Alluvium.  The deeper transmissive intervals at Site 75 (the Alpha and Beta 

Aquifers) are reportedly subject to groundwater gradient direction changes (Haley & Aldrich, 

Inc., 2005).    

The Newport-Inglewood fault zone generally parallels the coastline to the seaward side of the 

site.  The significance of the Newport-Inglewood fault zone to Site 75 is as a barrier to salt water 

intrusion to the Recent, Pleistocene, and upper Pliocene sand and gravel aquifers in the area. 

Due to increasing demand on the groundwater resource, the piezometric surface in the vicinity 

reached its lowest point in 1959.  The landward groundwater gradient resulted in some saltwater 

intrusion in more permeable areas along the Newport Inglewood fault zone.  Mitigation measures 

including artificial recharge and controlled pumping have restored piezometric levels in the 

vicinity (DWR, 1958). 

3.3 Topography and Climate  

Site 75 lies within the Sunset Gap at an approximate elevation of 14 feet North American 

Vertical Datum 1988 (NAVD 88) between the uplifted remnants of the Bolsa Chica Mesa 

southeast of the site and Landing Hill to the northwest.  Site 75 and the general surrounding area 

are relatively flat (Figure 3-2).  A large drainage channel running parallel to Bolsa Chica Road is 

located to the east of Site 75.   

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 

yearly high of 75 degrees Fahrenheit (
o
F) to an average low of 55 

o
F with an average annual 

rainfall of 12.94 inches (National Weather Service, 2010).   
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4.0 TECHNICAL APPROACH 

The principal goal of this PA/SI was to evaluate whether or not the VOCs previously discovered 

in groundwater from former agricultural well KAYO-SB, located on Navy property, originate 

from a source within the Navy property line.  The PA/SI technical approach discussed in this 

section includes soil boring measurements, well installation, and groundwater sampling. 

4.1 Data Quality Objectives 

This investigation was designed using the data quality objective (DQO) process as detailed by 

the United States Environmental Protection Agency (U.S. EPA, 2006).  The DQO process is 

designed to define the project objectives and assure that the quality of data collected supports the 

objectives.  The full DQO process, summarized in this section, was presented in the Work Plan’s 

SAP (AMJV, 2011a).  

The technical approach was designed to generate representative groundwater analytical results 

from an array of five pairs of monitoring wells.  The five pairs of wells were designed to sample 

two sandy transmissive intervals that contain groundwater with dissolved target VOCs including 

PCE, TCE, DCE, TCA, DCA, and/or VC, as determined by on-site screening using EPA Method 

8265.   

Off-site laboratory analysis of groundwater samples from the five well pairs provides data to 

answer the following decision question presented in SAP Worksheet #11: 

1. Are PCE, TCE, DCE, TCA, DCA, and/or VC concentrations increasing in an off-

property direction? 

Yes: Conclude that target VOCs in groundwater are migrating from an up gradient 

non-Navy source.  Based on the updated CSM resulting from the sampling and the 

file reviews, evaluate the need for additional sampling to resolve data gaps. 

No: Conclude that the Navy is the likely source of target VOCs identified in 

groundwater in the vicinity of former agricultural well KAYO-SB.  Plan appropriate 

future actions. 

Additionally, the onsite screening data would be used to decide if the concentration threshold for 

dense non-aqueous phase liquid (DNAPL) presence was met triggering SAP required soil sample 

collection for off-site laboratory analyses.  

The certainty of DNAPL presence is not assured at concentrations less than the solubility of the 

target analyte.  The range of contaminant concentrations and the corresponding likelihood of 

DNAPL presence used for this investigation are as follows: 
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Table 4-1.  Numerical DNAPL Evaluation 

Media Screening 
Categories DNAPL Screening Numerical Criteria 

Water No DNAPL <12 mg/L (TCE) OR <1.5 mg/L (PCE) (1% of solubility) 

Water Potential DNAPL 12 – 120 mg/L (TCE) or 1.5 – 15 mg/L (PCE) 

Water Probable DNAPL 120 – 1,200 mg/L (TCE) or 15 – 150 mg/L (PCE) 

Water DNAPL Present >1,200 mg/L (TCE) or >150 mg/L (PCE) 

Soil No DNAPL <100 mg/kg 

Soil Potential DNAPL 100 – 500 mg/kg 

Soil Probable DNAPL 100 – 500 mg/kg 

Soil DNAPL Present >1,000 mg/kg 

Reference: Westinghouse Savannah River Company (June, 2001) 

If the soil samples were collected and submitted to an off-site analytical laboratory for DNAPL 

evaluation, analytical results would be used to answer the following decision question:  

2. Are PCE, TCE, DCE, TCA, DCA, and/or VC present at concentrations greater than 

100 mg/kg (Westinghouse, 2001), thereby indicating potential residual soil 

contamination (DNAPL)? 

Yes: Conclude that the residual soil contamination (DNAPL) is located near a source 

area, evaluate whether or not the source area is within Navy property. 

No: Conclude that residual soil contamination (DNAPL) was not encountered during 

the investigation.  Refer to decision rule #1 to evaluate source.   

4.2 Identifying the Transmissive Intervals with Target VOCs.   

This investigation identified two VOC-impacted transmissive sandy units with the greatest VOC 

impact within the study depth of approximately 300 feet below the surface.  The investigation 

strategy to define the two greatest VOC-impacted transmissive sandy units began with the initial 

boring adjacent to, and to the approximate depth of, former well KAYO-SB.  The soil cores 

extracted from this initial groundwater well and from the representative cores from the four 

subsequent PA/SI groundwater well-pair locations were sampled for near-real-time chemical 

screening analysis and logged for soil characterization at two vertical foot intervals.  Because the 

two wells comprising a pair were closely spaced (typical within 15 to 20 feet), the deeper well 

was drilled first and screened for VOCs to guide discrete well screen installation within the two 

VOC impacted sandy intervals (deep and the shallow intervals) of the well pair.  
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Screening for VOCs using EPA Method 8265 allows screening level analysis for target analytes 

concurrently extracted from both the groundwater and soil in a core sample.  This “bulk matrix” 

screening analysis was selected for the near-real-time evaluation of the saturated soil samples 

taken from the well drilling core samples.  EPA Method 8265 screening analyses reports the bulk 

matrix sample analyses as a total of the concentrations of the target analytes adsorbed onto the 

solid phase and dissolved within the liquid.  Because of similar mass to charge ratios, VC and 

1,2-DCA are reported as a sum because EPA Method 8265 does not differentiate between them.  

Similarly, the method does not differentiate between the DCE isomers.  

The EPA Method 8265 screening data is subject to some bias due to the following factors related 

to the behavior of the bulk matrix: 

 Sandy materials can be biased low due to less pore water, less sorption, and pore water 

draining from the bulk matrix sample before a sample could be collected. 

 Finer grained (silt/clay) samples can be biased toward higher VOC concentrations 

because there is more pore water volume, more potential sorption, and less pore water 

loss through drainage. 

Regarding comparison of screening data across the different intervals within the study zone it is 

ideal to compare zones of equal soil type.  Since the bias is primarily dependent on grain size and 

water content, less comparable results are expected if comparing screening analytical results 

from a fine grained sand interval to a coarse grained sand interval.   

Because the nature of the EPA Method 8265 bias is to amplify screening detections within the 

fine grained (clay/silt) intervals, the result is to strengthen the identification of greatest VOC 

impact within the two transmissive sandy intervals.   

4.3 Well Design 

The screened intervals of the monitoring wells were designed in the field using the Triad 

approach of systematic planning, dynamic work plan strategies, and real-time technology (EPA 

2004).  Prior to well installation at each of the five well pair locations, the screening analytical 

data and lithologic log that were generated from the deeper of the two borings were evaluated.  

From the screening analytical data and lithologic log, the depths of the two transmissive sandy 

intervals with the greatest VOC impact were identified.  In the case where no VOC screening 

detections were reported at a well pair location, the transmissive sandy interval of interest would 

be identified by lithologic and screening analytical data correlation with an adjacent VOC 

impacted PA/SI well pair.  In this manner, each member of the well pair was then designed and 

installed with a screened water intake interval to discretely intercept the two most VOC impacted 

transmissive sandy intervals of interest.  These two VOC impacted transmissive sandy intervals 

are referred to in this report as the shallow and deep intervals.  Considering the depth of the 

boreholes and well construction challenges presented by heaving sands that could be expected 

based on the drillers knowledge of the area, installing pairs of wells was chosen instead of 

multiple-completion nested wells. 
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In the event clarification was needed to support well installation issues, the DQO planning team 

was consulted.  The DQO planning team identified to address the problems at the site includes 

the Naval Facilities Engineering Command (NAVFAC) Remedial Project Manager (RPM) and 

Quality Assurance Officer (QAO), NAVWPNSTA Seal Beach Point of Contact (POC), 

regulatory agency partners from DTSC and RWQCB, and technical support from the Project 

Team.  

4.4 Groundwater Sampling 

Dedicated bladder pumps were installed in each well following well development.  Two rounds 

of sampling were conducted using low flow sampling techniques.     

4.5 Laboratory Analysis 

Based on the compounds initially reported from the previous sampling of well KAYO-SB and in 

accordance with the SAP, the following compounds were reported for this investigation by EPA 

Method 8260B analysis:  

 PCE 

 

 TCE  

   1,1-DCE  

  

 cis-1,2-DCE 

   1,1,1-TCA  1,1-DCA 

 1,2-DCA 

  

 VC 

 

All off-site laboratory data was validated by Laboratory Data Consultants of Carlsbad, CA, 

under the EPA Level III and IV guidelines.  For this assessment, data validation was performed 

to Level III criteria on 90% of the data and to Level IV on 10% of the data. 
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5.0 FIELD INVESTIGATION 

During the boring operations for well installations, a total of 335 soil samples and five pore 

water samples were collected for screening analysis from soil cores and screened for VOCs using 

EPA Method 8265.  The screening analytical data were used to design five pairs of monitoring 

wells.  Two rounds of groundwater sampling of the monitoring wells, laboratory analysis, and 

validation were performed.  Details of the field investigation are presented below. 

5.1 Mobilization  

5.1.1 Site Reconnaissance  

Site reconnaissance was conducted prior to any field activities.  Multiple site visits were 

conducted by the AMJV and BRADY project team.  The site was reviewed and evaluated for 

access and other logistics.   

5.1.2 Permitting and Approvals  

The substantive information for well installation permits were provided to OCHCA.  Dig permits 

and hot work permits were obtained from the Navy.  Dig Alert notifications were secured prior 

to initiation of field activities.  Right of way permits were obtained from the City of Huntington 

Beach for all off-site well locations.  A copy of the pertinent information provided to OCHCA 

and notifications are presented in Appendix D. 

5.1.3 Utility Clearance 

Prior to drilling, the proposed boring locations were cleared for underground utilities by a third 

party subsurface geophysical surveyor.  As a final check for the absence of utilities, the first 5 

feet of each borehole was hand augured.  If refusal was encountered in the upper 5 feet, the 

borehole was filled and a new borehole was located a few feet away and the upper 5 feet hand 

augured. 

5.2 Well Drilling and Installation  

5.2.1 Sonic Drilling 

Sonic drilling employs the use of high-frequency, resonant energy to advance a core barrel or 

casing into subsurface formations.  During drilling, the resonant energy is transferred down the 

drill string to the bit face at various sonic frequencies.  Simultaneously rotating the drill string 

evenly distributes the energy and impact at the bit face.  Sonic drilling produces a continuous, 

core sample.  Core recovery is near 100 percent and offers among the best subsurface 

information available (Boart Longyear 2010).   

The sonic drilling method advances a casing as the borehole is drilled.  The typical method is to 

advance a core barrel, which is overridden by a larger diameter drill string that cases the open 

borehole and prevents collapse.  The typical method used at the site was:   

1. A 7-inch-diameter core barrel was sonically advanced into the undisturbed formation.  

2. An 8-inch-diameter casing was sonically driven over the core barrel. 
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3. The core barrel was extracted and brought to the surface for sample extraction. 

4. The soil core was extruded into plastic bags approximately 3 feet in length.  The soil core 

was then labeled for depth and transferred to the sampling team for processing.   

5. If heaving sands entered the casing, the core barrel was utilized to clean out the casing.  

6. Once the casing was cleaned out, the core barrel was advanced into the undisturbed 

formation.  

7. The process was continued to desired depth. 

A total of 12 borings were drilled.  Monitoring wells were constructed in 10 of the borings.  One 

boring (SB75MW01) was sealed from total depth (299 ft.) to ground surface.  Another boring 

(SB75MW01B) had a monitoring well unsuccessfully installed in it, which was destroyed and 

sealed.   

5.2.2 Soil Screening Samples 

Soil screening samples were collected from the deep boring at each of the five well pair 

locations.  For VOC screening and well design purposes, the results from the deep boring were 

inferred to represent the conditions at the shallow boring, located approximately 15 to 20 feet 

away.   

Once the drillers transferred the soil cores to the sampling team, the bagged core segments were 

aligned on the ground on a second layer of plastic sheeting for processing and documentation.  

Soil samples for screening were collected immediately.  Concurrent with sample collection, the 

soil core temperatures were measured and recorded by another team member.  The soil core bag 

was slit open with a utility knife, and soil was collected at 2-foot intervals using disposable open 

ended plastic syringes.  The syringe was used to cut a consistent volume (plug) of approximately 

5 grams of material out of the soil core.  The plug was extruded from the syringe into 40 mL 

VOC vials containing 20 mL of distilled water which were then capped and placed on ice.  The 

samples were submitted to the on-site chemist for VOC screening analysis using EPA Method 

8265.   

5.2.3 Pore Water Screening Samples 

During the core extrusion and recovery sequence at initial boring SB75MW01, pore water was 

observed draining from some of the more permeable sections of the core and accumulating in the 

bottom of the plastic core containment bags.  The field team collected some of this water for 

screening analysis.  The pore water screening was added to the investigation to help evaluate 

VOCs in the most transmissive intervals.  Five pore water samples were collected from the soil 

cores from this boring.  Pore water screening samples were not collected from the other borings.  

The groundwater samples collected for analytical screening were not chemically preserved, but 

were placed on ice as soon as possible after collection and immediately submitted to the on-site 

chemist for VOC screening.   
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5.2.4 Lithologic Logging 

At each well pair location, the deeper well was drilled first.  The continuous core from this 

deeper well was logged by a California Registered Professional Geologist.  Samples for detailed 

lithological description were collected every two vertical feet along the continuous soil core.  

The shallower well was drilled second, generally 15 to 20 feet away from the deep well.  The soil 

core from the adjacent shallow well boring was also logged.   

5.2.5 Initial Exploratory Boring  

The initial exploratory boring SB75MW01 was located approximately 75 feet east-southeast of 

former well KAYO-SB.  The boring was drilled from 0 to 97 feet bgs with 8-inch casing and 7-

inch core barrel, then from 97 feet to the total depth at 299 feet with 7-inch casing and 6-inch 

core barrel.  The boring was discontinued after penetrating approximately 10 feet into Beta 

Aquifer sand at the bottom of the boring, which was the goal for establishing the target total 

depth.  

Following assessment of the EPA Method 8265 screening data from the sampling of the initial 

boring, the DQO planning team was informed via electronic mail that there were no VOC 

screening detections reported deeper than 100 feet bgs.  The DQO planning team concurred that 

the investigation going forward would be limited to approximately 100 feet bgs to focus on the 

two transmissive sandy zones with reported VOC screening detections.  Based on the sandy 

intervals logged in SB75MW01 and the reported VOC screening data, preliminary well designs 

would target a shallow interval from approximately 37 to 47 feet bgs and a deep interval from 

approximately 87 to 97 feet.  The DQO planning team also agreed to expand the number of wells 

to 5 pairs of wells (10 wells total) targeting the shallow and deep intervals at 5 locations.   

The well installation in initial boring SB75MW01 failed because the deep interval was intruded 

by concrete/bentonite grout.  In order to construct an effective monitoring well, the field team 

decided to completely seal the entire length of the SB75MW01 borehole with concrete grout and 

drill new borings (SB75MW01A and SB75MW01B) for installation of the shallow and deep 

monitoring well pairs.  

5.2.6 Well Installation  

The monitoring well pairs were drilled and installed as close together as practical, within 

approximately 15 to 20 feet of each other.  The deeper well was drilled first for analytical 

screening and lithologic logging.  The shallow well was identified with an A suffix, and a B or C 

suffix on the well name indicated the deeper well. 

In general, monitoring wells were constructed as follows: 

1. In the case where the boring was deeper than the target screened interval, pour bentonite 

pellets into cased borehole to seal the bottom of the borehole to 2 feet below bottom of 

screened interval.  

2. Pour filter pack sand into cased borehole fill the borehole to the bottom of the screened 

interval.  The type of sand was dependent on the lithology; #2/16 sand was used as a filter 
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pack for intervals screened only through sands and #0/30 sand was used as a filter pack 

for intervals screened through strata that included silt beds.   

3. Insert well casing into cased borehole.  Each monitoring well was constructed of 

manufacturer-cleaned and wrapped, flush-threaded, 4-inch diameter, Schedule 80 PVC 

casing, with a 10-foot long 0.010-inch slotted casing.  Centralizers were used 

approximately every 30 feet.   

4. Pour filter pack sand into cased borehole to fill the annular space to the top of the 

screened interval, withdrawing sonic casing as appropriate for operations.   

5. Pour #0/30 sand to bring the filter pack 2 feet above screened interval, then add 

approximately 2 feet of bentonite pellets on top of the filter pack, withdrawing sonic 

casing as appropriate for operations.  

6. Tremie pump liquid grout into borehole to the base of surface completion, withdrawing 

sonic casing as appropriate for operations.  The liquid grout was mixed onsite in 55-

gallon drums using six 47-lb sacks of Portland cement and ¼ sack (12 ½ lbs.) of M-1 

Wyoming bentonite gel.    

The monitoring wells in the agricultural field were completed with monument well boxes 

constructed of a steel well casing with locking lid set in a concrete pad with four traffic bollards.  

The monitoring wells in the street were completed at ground surface with locking caps on the 

well casings and 12-inch-diameter traffic-rated flush-mounted secured well boxes set in concrete 

well pads.  A summary of the well construction information is provided in Table 5-1 and well 

and boring logs are presented in Appendix E.  The well construction logs were provided to 

OCHCA. 

Following installation of deep well SB75MW02B, excessive sediment, filter pack and 

formational material flowed into the casing and the well had to be destroyed.  Well 

SB75MW02C was drilled on August 15 and 16, 2011 to replace failed well SB75MW02B.  After 

inspection of the well materials extracted during destruction of well SB75MW02B, there were 

some inconclusive indications of damage to the screened interval that allowed the sediment and 

filter pack material inside the well casing.  The replacement well was designated SB75MW02C.  

5.2.7 Well Development and Pump Installation 

Well development for most of the wells began on August 4, 2011 and continued through August 

9, 2011.  Well SBMW7502C was developed on August 23, 2011.  All wells were developed 

using a Smeal™ development rig by a combination of surging, bailing, and pumping with 

concurrent stability measurements.  With the exception of well SB75MW02C, all wells were 

purged until the measured turbidity was less than 5 nephelometric turbidity units (NTUs) or until 

3 borehole volumes were removed.  Well SB75MW02C was developed for more than 6 hours, 

and the well was pumped dry during the process. The deep sand at well SB75MW02C has a 

higher silt and clay content than at the other well clusters, giving the unit a lower permeability 

resulting in slow recharge to the well and more turbid water. Due to very slow recharge rates, 

only approximately 1.5 borehole volumes were able to be removed, and final turbidity was 95.7 

NTUs.  Each well was fitted with a dedicated, low-flow bladder pump for groundwater sampling.  

Specifications for the pumps and well development data are presented in Appendix F.   
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5.2.8 Boring Location Survey 

All ten wells were surveyed for elevation by a California Licensed Surveyor.  The surveyor 

permanently marked the survey point on the well casing to index subsequent groundwater 

measurements.  The survey report is included in Appendix G. 

5.3 Groundwater Sampling  

5.3.1 Groundwater Sampling  

Two rounds of groundwater samples were collected from the 10 monitoring wells on September 

27 - 29, 2011, and again on December 27 - 28, 2011.  Groundwater samples were collected in 

accordance with the Final Work Plan/SAP and SAP Addendum 01 (AMJV 2011a, AMJV 

2011b).  Depth to groundwater was measured in each monitoring well prior to purging.  The 

depth to groundwater was measured using a water level meter marked in 0.01-foot increments 

relative to the surveyor’s index mark on the well casing.    

Groundwater wells were purged and sampled using the dedicated bladder pumps installed in the 

wells.  Water-quality indicator parameters including pH, temperature, conductivity, dissolved 

oxygen (DO), oxidation-reduction potential (ORP), and turbidity were measured.  Measurements 

were recorded on the well sampling logs (Appendix H).  Groundwater samples were collected 

after all indicator parameters stabilized within the predetermined range for each parameter of 

interest for three readings.  Groundwater purge parameters are presented in Table 5-2.  After 

chemical indicator parameters stabilized, groundwater samples were collected from the discharge 

tube of the bladder pump into the appropriate laboratory prepared and preserved sampling 

containers.  The sample containers were then labeled, packaged for shipping, and stored on ice in 

insulated coolers pending transport to the certified laboratory under chain of custody (COC) 

protocols. 

5.3.2 Sample Handling and Custody  

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

(EMAX) in Torrance, California, undisturbed and in good condition.  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 transport.  Enough wet ice was added to 

maintain sample temperatures between 2 and 4 degrees Celsius (°C).   

The COC forms were completed and signed by AMJV field personnel and relinquished to the 

EMAX courier on-site during pickup of the ice chests.  The AMJV 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 sample information was recorded on COC forms using the sample identification numbers 

described in the Final SAP (AMJV, 2011a).  COCs were completed using waterproof ink and in 
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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.  

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. 

5.3.3 Decontamination Procedures 

Sonic core barrels and casings were decontaminated between each well location with a high 

pressure steam cleaning unit, except for two borings at the well pair location nearest well 

KAYO-SB, which included boring well SB75MW01 and adjacent deep interval well 

SB75MW01B.  Sonic core barrels and casings from borings SB75MW01 and SB75MW01B 

were decontaminated using high pressure water.  All decontamination rinse water was collected 

and transferred to 55-gallon drums for temporary on-site storage. 

All non-disposable sampling equipment was decontaminated prior to, and between each 

sampling event 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. 

5.4 Investigation-Derived Waste (IDW) Management and Disposal 

The principal wastes generated during fieldwork included soil cuttings and water from drilling 

and well development activities.  Soil from drilling activities was containerized in three solid-

waste roll-off bins.  Two were located near well KAYO-SB providing access for the on-base 

wells and borings (SB75MW01 through SB75MW03B).  The bin for off-site wells 

SB75MW04A through SB75MW05B was located on Argosy Street immediately east of well 

SB75MW04.  Secondary containment was constructed around each of the roll-off bins as per the 

work plan.  Water was drummed then transferred to a Baker tank located on-base to the north of 

the site.  

Following characterization and approval from the receiving facility, IDW was disposed of as 

follows:  

 Soil was transported as solid non-hazardous waste to South Yuma County Landfill 

Arizona on September 28, 2011. 

 Water was transported as non–hazardous liquid to Crosby and Overton, Inc. in Long 

Beach CA on October 14, 2011 and on February 16, 2012. 

IDW documentation is included in Appendix I. 



  

FINAL PA/SI September 2012 
IRP Site 75, Agricultural Well KAYO-SB  
Naval Weapons Station Seal Beach, Seal Beach California  
DCN: AMJV-2613-0018-0010.R1 Page 23 

6.0 DATA QUALITY ASSESSMENT 

The Quality Assurance/Quality Control (QA/QC) program is described in detail in the Final SAP 

(AMJV 2011a) and documents the monitoring, testing, evaluation, and augmentation of data-

generating components of the investigation.  All sampling activities conducted during this 

investigation were done under strict adherence to the QA/QC protocols documented in the SAP.  

The following sections describe the QA/QC procedures applied to this investigation for 

screening-level and fixed-base laboratory samples, data evaluation and usability. 

6.1 Deviations from the Sampling and Analysis Plan 

The deviations to the original SAP documented in SAP Addendum 01 (AMJV 2011b) include 

installation of one additional monitoring well for groundwater sampling and a modified well 

installation pattern.  

Other SAP deviations included the addition of two borings to replace the two borings where well 

installation failed, the addition of five groundwater samples for screening analysis, and a 

decontamination issue at the first well location where well tools were cleaned with high pressure 

water instead of high pressure steam.  These SAP deviations are detailed below. 

6.1.1 SAP Addendum Changes 

As per the original SAP, two pairs of monitoring wells were to be installed at two groundwater 

monitoring well locations with additional individual wells planned for up to seven other 

locations (AMJV 2011a).  

Due to the discovery of two distinct relatively shallow contaminated water-bearing units at 

boring SB75MW01 during the implementation of the original SAP, the groundwater monitoring 

well array was changed to ten wells installed as well pairs at five locations.  These changes are 

documented in Addendum 01 to the SAP (AMJV 2011b).  The amended well installation pattern 

specified one pair near well KAYO-SB, two pairs of wells installed east of KAYO-SB and two 

pairs of wells installed west of KAYO-SB.  The paired wells at five locations allowed both 

water-bearing units to be investigated in accordance with the project data quality objectives in 

the original SAP. 

6.1.2 Field Changes 

6.1.2.1 Drilling Decontamination 

The first two steam cleaning units available to the drillers failed such that they would not heat up 

and produced high pressure water only.  Decontamination by pressure washing using ambient 

temperature water was restricted to the location nearest well KAYO-SB that included boring 

SB75MW01 and adjacent deep interval well SB75MW01B.  A third steam cleaning unit was 

delivered to the site on July 12, 2011, replacing the two faulty steam cleaning units.  All 

subsequent borings and well installation activities were supported with an operational steam 

cleaning unit.  Potential cross contamination did not appear to occur due to the effectiveness of 
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the high pressure water, the low VOC concentrations, and screening analysis reporting non-

detectable VOCs below 100 feet.    

6.1.2.2 Pore water screening 

Following extrusion of the continuous core at boring SB75MW01, groundwater was observed in 

the bottom of the plastic core bags that had drained from the pores soil core sections.  The rate of 

the drainage varied and was more evident in some of the sandy intervals and not observed in the 

finer-grained less permeable intervals.  Samples were collected to screen the water for VOCs and 

to compare the results to the bulk matrix screening samples.  These pore water samples were not 

chemically preserved but were placed on ice and immediately submitted to the on-site chemist 

for VOC analysis by the EPA 8265 Method. 

6.1.2.3 Unsuccessful Well Installations 

Well casing installation targeting the 90 foot sand interval at boring SB75MW01 was not 

successful, so the boring was grouted and boring SB75MW01B was drilled and completed as a 

deep interval well.  Well SB75MW02B was installed but an apparent breach of the well screen 

allowed sediment and annular well materials to enter the well such that it could not be 

developed.  Well SB75MW02C was drilled and installed as a replacement. 

6.2 Screening Sample Collection  

Screening samples were collected from the sonic drilled continuous cores.  Quality concerns 

using sonic drilling technology for screening the bulk matrix using EPA Method 8265 include 

heat generated by the sonic core barrel and loss of pore water because of drainage out of the 

more permeable strata.  The added heat and the loss of pore water have the potential to bias the 

screening results low due to volatilization and loss of matrix.   

To minimize uncertainty resulting from possible heat generated from drilling, the soil core 

temperature was measured as soon as possible after retrieval.  Temperature measurements were 

tabulated and evaluated for their potential to bias VOC screening results.  The soil core 

temperatures are tabulated in Appendix J.  The mean value for all the soil core temperature 

measurements was 71° F.  For comparison, the mean temperature of the groundwater 

stabilization readings from the September 2011 sampling event was 69° F.  Because the 

groundwater temperatures measured during groundwater sampling are similar to the soil core 

temperatures measured during drilling, screening analytical bias due to introduction of heat by 

the sonic drilling process is likely not significant. 
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Table 6-1. Statistics of Soil Temperature Measurements during Well Installations 

SOIL TEMPERATURE STATISTICS 
  SB75MW01 SB75MW01B SB75MW02B SB75MW03B SB75MW04B SB75MW05B All Wells 

Mean 
Temp 72.66 72.46 68.36 68.13 71.01 71.47 71.19 

Median 
Temp 72.00 71.75 68.00 68.00 71.00 70.00 70.50 

Standard 
Deviation 5.10 1.97 2.77 1.81 1.63 3.44 4.36 
Average 
Temp in 

°F 72.98 72.50 68.47 68.18 71.04 71.61 71.43 

6.3 EPA Method 8265 Screening Analysis   

This section presents a brief description of the QA/QC procedures for EPA Method 8265.  The 

QA/QC procedures to ensure that system response is stable and reproducible are described 

below.  The QA/QC procedures for the EPA Method 8265 screening analysis involve initial 

calibration typically conducted at the start of an investigation, in addition to performance checks 

described below.   

6.3.1 Initial Calibration Procedure 

The data acquisition system is calibrated for the targeted contaminants at the beginning of each 

mobilization using the calibration interface that matches the sampling method.  When the 

detector is to be used for groundwater, soil, or bulk matrix sampling the calibration standards are 

introduced using a 40 mL vial connected to a vial sparge manifold. 

To develop a calibration curve, a set of aqueous standards are prepared containing all target 

analytes at several different concentrations (typically 1, 5 and 10 mg/L).  After the data 

acquisition system has reached operating temperature and is in data capture mode, standard 

solution is introduced and system the response recorded.  A calibration curve is generated using 

linear regression after the system response from all of the three dilutions has been recorded.  

System calibration is confirmed if the linear regression r
2
 is 0.98 or higher.  Once the system has 

been calibrated, data collection may begin.  Recalibration may be performed as needed during 

the investigation.  

6.3.2 Routine Performance Testing: 

Instrument stability and reproducibility checks are routinely done by conducting performance 

tests (PT) and by documenting any change over time.  In addition PTs are conducted after system 

component repair or when the system has been idle for three hours or more.   

The PT is similar to the initial calibration as the aqueous standards at several concentrations are 

measured and recorded.  To determine if the system is operating within standards the results are 

compared to previous measurements.  Acceptance Criteria for these tests are +/-50%.  If response 

changes greater than +/- 50% from the expected response, corrective action is required.  
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Corrective action includes data review, system evaluation for leaks, blockages, detector 

malfunctioning, and data system and wiring problems.  After these are checked, another PT is 

conducted.  If the acceptance criteria are still not met, the system is recalibrated. 

6.4 Off-Site Laboratory Sample Collection 

AEI performed field activities and collected samples during two groundwater monitoring events 

at the site.  The groundwater sampling was conducted on September 27 - 29, 2011 and again on 

December 27 - 28, 2011.  Each sampling event involved the collection of 10 groundwater 

samples from the installed wells and the associated QC samples for off-site laboratory analysis of 

VOCs.  Field audits were performed by Brady personnel during each sampling event.  The field 

audit forms are included in Appendix K.  

6.4.1 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 any 

constituents detected in the environmental samples were contributed by conditions independent 

of the sampled groundwater or 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. 

6.4.2 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 Section 6.4.  Analytical services for groundwater samples were 

provided by EMAX of Torrance, Ca.  A total of 20 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 

Section 6.4. 

6.5 Data Validation Results  

Data validation was performed by Laboratory Data Consultants of Carlsbad, Ca.  Validation was 

performed under the EPA Level III and IV guidelines.  For this assessment, data validation was 

performed to Level III criteria on 90% of the data and to Level IV on 10% of the data.  Both 

levels of validation included review of laboratory quality control summaries (blank, calibrations, 

spike recoveries, duplicates, etc.).  The 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.  
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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 I, 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.  

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 above mentioned documents, the data 

set is then evaluated using the 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 DQOs. 

6.5.1 Volatile Organic Compounds (VOCs by EPA Method 8260B) 

All groundwater samples analyzed for VOCs were received by the laboratory in good condition.  

A total of 20 groundwater samples from the five pairs of PA/SI monitoring wells, as well as the 

associated dilutions and field quality control samples were analyzed for VOCs by EPA SW 846 

Method 8260B during the two sampling events of the assessment.  All VOC results were 

assessed to be valid since none of the results were rejected based on QC exceedances. 

6.5.1.1 Precision and Accuracy 

Initial and continuing calibration results provide a means of evaluating accuracy within a 

particular sample delivery group (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 impact all sample results for the affected compounds.  All data were within 

method and validation criteria during the initial and continuing calibrations. 
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Surrogates were added to all samples and blanks as required by the method.  All surrogate 

recoveries (%R) were within QC limits.  Matrix spike (MS), matrix spike duplicate (MSD), and 

laboratory control samples (LCS) were reviewed for each SDG as applicable.  One MS/MSD 

was submitted during each sampling event.  The %R for both MS/MSDs were not within QC 

limits.  Since the environmental sample concentrations were greater than the spiked 

concentrations, no data were qualified. 

As outlined in the SAP for this PA/SI, precision is evaluated by collecting and analyzing field 

and laboratory duplicates and then calculating the variance between the samples, typically as a 

relative percent difference (RPD).  For groundwater samples, a RPD threshold of 30% is listed in 

Table 1 of the Final SAP (AMJV 2011a).  One duplicate sample was submitted during each 

sampling event.  The first pair of samples, SB75MW05A-Q311-01 (primary) and SB75MW05A-

Q311-02 (duplicate), had all the same eight compounds detected.  The RPDs of all eight 

compounds were below the 30% threshold.  Due to four of the compounds exceeding the 

calibration range, a dilution was also performed.  Samples SB75MW05A-Q311-01DL (primary) 

and SB75MW05A-Q311-02DL (duplicate) had six compounds detected.  All six compounds 

were below the 30% RPD threshold. 

The duplicate pair of samples collected during the second sampling event was SB75MW05A-

Q411-01 (primary) and SB75MW05A-Q411-02 (duplicate).  All eight compounds were once 

again detected in the pair of samples.  There were two compounds that were outside of the 30% 

threshold, but the results for these compounds exceeded the calibration range.  In the subsequent 

dilution, samples SB75MW05A-Q411-01DL (primary) and SB75MW05A-Q411-02DL 

(duplicate) had six compounds detected.  All compounds were within the calibration range, and 

only one compound from this pair exceeded the 30% threshold.  Cis-1,2-dichloroethene was 

reported in the primary sample as below the reporting limit and therefore “estimated”, and the 

result reported in the duplicate sample was non-detect.  RPD exceedances from these duplicate 

pairs do not suggest a significant impact on the data quality.  Overall, the results from both 

sampling events indicate very good precision in the analytical method. 

6.5.1.2 Representativeness 

An 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. 

Method blank analyses were performed at the required frequencies.  Four trip blanks, two field 

blanks and one equipment blank were also submitted with the environmental samples for VOC 

analysis.  No detections of VOC contaminants were found in any of these blank samples. 

6.5.1.3 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 AMJV’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. 
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6.5.1.4 Completeness 

The completeness level attained for VOC field samples was 100 percent.  This percentage was 

calculated as the number of accepted results divided by the total number of sample results, then 

multiplied by 100. 

6.5.1.5 Sensitivity 

For this project, the State of California Maximum Contaminant Levels (MCLs) for drinking 

water (California Department of Public Health, 2008) were selected as project screening levels 

(PSLs).  Adequate sensitivity was assured by selecting the analytical method that provided 

appropriate laboratory quantitation limits (QLs) necessary to meet project DQOs.  For two VOCs 

(1,2-DCA and VC), the PSLs were lower than the QLs.  For these compounds, the data were 

reported down to the method detection limits (MDLs).  QLs and MDLs were reviewed in the 

laboratory data to determine whether project-specific limits were met.  For all samples analyzed, 

the QLs and MDLs met the limits outlined in the Final SAP (AMJV 2011a) and SAP addendum 

01 (AMJV 2011b).  In three of the four SDGs, however, there were instances were compounds 

exceeded the calibration range, and dilutions had to be performed.  In these cases, where more 

than one result was reported for an individual sample, the least technically acceptable results 

were rejected.  All of the affected samples for the qualifications mentioned above are identified 

in the data qualification summaries of the data validation reports for SDGs 11I265, 11I284 and 

11L209 (Appendix L). 

6.6 Data Evaluation and 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. 

In order to evaluate the representativeness of the project data, all groundwater samples were 

evaluated for holding time compliance.  No samples exceeded the required holding time from 

sample collection until extraction for VOCs.  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 Final SAP and SAP Addendum 01.  Based on the overall assessment of the 

holding times and the blank samples, the representativeness of the project data is considered 

acceptable. 

The laboratory used standard analytical methods for their analyses, and the analytical results 

were reported in correct standard units.  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.  All of the sample results for this 

project were found to be acceptable.  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 
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identified during the data quality assessment, a thorough review 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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7.0 INVESTIGATION RESULTS   

This section describes the results of the investigation to evaluate whether or not the VOCs 

previously discovered in groundwater from former agricultural well KAYO-SB, located on Navy 

property, originate from a source within the Navy property line.  The results discussed in this 

section include geology, hydrogeology, screening for VOCs, and analytical results of 

groundwater samples collected from 10 monitoring wells over 2 sampling events.  

7.1 Geology 

As presented in the Work Plan and SAP, prior to this PA/SI the only available geological data for 

Site 75 was the 1926 KAYO-SB driller’s well log and extrapolation of geologic data from the 

nearby Boeing Site investigations.  These investigations reported as many as four shallow, water-

bearing intervals (Haley & Aldrich, 2009).  These four water bearing intervals are separated by 

finer grained aquitard zones and all lie within the Recent Alluvium extending variably from the 

surface to approximately 130 feet bgs.  The four water bearing zones are referred to as the UFGU 

(composed of a silt/clay mix and observed from surface to 45 feet bgs), the 45-foot sand (45 – 55 

feet bgs), the 60-foot sand (60 – 80 feet bgs), and the intermittent 90-foot sand (90 – 95 feet bgs).  

The upper Pleistocene Lakewood Formation lies beneath the Recent Alluvium.  Within the 

Lakewood Formation, the Alpha Aquifer, composed primarily of poorly graded, fine to medium 

sand and gravels is reported to extend from approximately 130 to 200 feet bgs.  Aquitard 4, 

composed of interbedded silts and clays, separates the Alpha Aquifer from the underlying Beta 

Aquifer.  The Beta Aquifer, composed of poorly graded medium to coarse sand and gravel and 

minor lenses of silt and clay, is reported to extend from approximately 230 feet to approximately 

300 feet where the interbedded clay and silt of Aquitard 5 begins. 

Geologic data from this investigation were collected from the borings continuously cored at each 

of the monitoring well pair locations.  Geologic logs were completed for each boring and are 

presented in Appendix E.  

Two of the expected transmissive sandy intervals within the upper 100 feet were encountered 

during the investigation.  This PA/SI refers to these transmissive sandy intervals as the shallow 

and deep intervals.  Although variable in thickness and depth, these sandy intervals were on the 

order of ten feet thick at approximately 40 feet bgs (shallow interval) and at 90 feet bgs (deep 

interval), respectively.  The shallow interval is generally a well graded to poorly graded sand.  

The 90 foot interval is a well graded to poorly graded sand with some interbedded silt and is 

more variable in thickness than the shallower interval.  These transmissive sandy intervals have a 

higher hydraulic conductivity than the fine grained poorly transmissive intervals that separate 

them.  The conductive characteristic allows these sandy intervals to act as a hydraulic conduit for 

dissolved VOCs to migrate down gradient. 

Findings from this investigation are consistent with the Water-Supply Paper 1109 (Geological 

Survey, 1956) description of Recent-Age, fine grained sediments characterized by abundant silt 

with clay and lesser variably interbedded sand layers of fine to medium grained sand.  PA/SI 

data showed the Recent Age sediments extended to approximately 108 feet bgs where the 
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underlying Pleistocene age Alpha Aquifer sand began.  PA/SI data showed the Alpha Aquifer 

was composed of sands typically ranging from fine grained up to gravel size material.  Fossil 

shell fragments in the Alpha Aquifer sand combined with the characteristically coarser grained 

sediments are consistent with the littoral deposition described for this upper Pleistocene 

sedimentation.  The initial soil boring SB75MW01 was drilled to 299 feet bgs and was the only 

PA/SI boring to go significantly deeper than 100 feet.  The boring log from SB75MW01 

illustrates (in addition to the shallow and deep intervals described above) two deeper sandy 

intervals, consistent with the reported Alpha and Beta Aquifers of the Pleistocene Lakewood 

Formation.  These deeper hydrogeologic units were observed in SB75MW01 from 108 to 200 

feet bgs (Alpha Aquifer) and from 222 feet bgs to the total boring depth of 299 feet bgs (Beta 

Aquifer).  The two Aquifers are separated by a silt interval.   

The similarities between the 1926 driller’s log and the PA/SI soil logs include the fine grained 

interval from the surface down to approximately 40 feet and the sandy intervals separated by fine 

grained sediments at approximately 40 to 50 feet bgs and at 130 to 205 feet bgs.  Discrepancies 

noted between the 1926 driller’s log and geologic data compiled during this investigation include 

the sand intervals encountered at approximately 90 feet and the deeper sandy interval logged 

between 222 and the total depth of 299 feet bgs. 

The geologic data from the nearby Boeing Site investigations were generally similar to the 

findings from this investigation.  The 60-foot sand reported in the Boeing investigations (Haley 

& Aldrich, 2005) was not encountered during this investigation, or noted in the 1926 driller’s 

log.  

7.2 Hydrology  

Water level measurements were collected from each well prior to sampling in order to determine 

hydraulic gradient and flow direction in the shallow and deep intervals.  The groundwater 

measurements are presented in Table 7-1.  In general, the groundwater flow direction was 

approximately southwest in the shallow interval, and (Figure 7-1), and approximately northwest 

to west in the deep interval (Figure 7-2).  The gradient east of KAYO-SB was approximately 

0.0017 to 0.0018 ft./ft. in the shallow interval and 0.002 to 0.0032 ft./ft. in the deep interval.  In 

both intervals, the gradient flattens west of KAYO–SB.  During the sampling events, 

measurements show that groundwater in the study area flows from the east onto NAVWPNSTA 

Seal Beach.  During both sampling events the groundwater elevation in the wells screened within 

the shallow interval were higher than in the adjacent deep interval wells indicating a downward 

groundwater pressure head gradient.  

7.3 EPA Method 8265 Results  

A total of 335 soil screening samples were collected for onsite VOC screening from six borings.  

Soil screening samples in the first boring (SB75MW01) were collected down to 296 feet bgs.  

Since no VOC detections were reported deeper than 100 feet bgs in the screening data from 

SB75MW01, the investigation was refocused on the two (shallow and deep) transmissive sandy 

intervals within the upper 100 feet bgs.  The subsequent borings that were screened for VOCs 

were SB75MW01B, SB75MW02B, SB75MW03B, SB75MW04B, and SB75MW05B.   
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Five groundwater screening samples from water that was draining from the most permeable soil 

intervals of the soil core were collected from boring SB75MW01.  These samples were collected 

in three zones, the shallow sandy transmissive interval, the Alpha Aquifer and the Beta Aquifer. 

Results of the VOC screening were summarized along with preliminary general geologic 

information and evaluated daily in the field.  These field summaries are presented in Appendix J.    

7.3.1 Soil Screening Results 

EPA Method 8265 screening data for bulk matrix (soil plus un-drained pore water) identified the 

two most impacted transmissive sandy intervals centered at approximately 40 feet and 90 feet 

bgs.  The highest VOC screening concentration reported was 154 µg/kg of 1,1-DCA.  This 

concentration was well below the DQO criteria for inferring the potential presence of DNAPL 

(100,000 µg/L).   

 

No screening VOC detections were reported in samples from down gradient borings 

SB75MW02B or SB75MW03B.  Non detectable screening levels were also reported in samples 

from up gradient boring SB75MW04B, with the exception of the 84 foot bgs sample where the 

possible detection of 1,1-DCA was below the reporting limit.  

Screening detections from the EPA Method 8265 analyses were reported in two of the well pair 

locations, SB75MW01 and SB75MW05.  Well SB75MW01 is located approximately 75 feet 

east-southeast of former well KAYO-SB and the location of well SB75MW05B approximately 

900 feet east of former well KAYO-SB.  The analytes reported by 8265 screening in 

SB75MW01 were PCE, TCE, DCE, 1,1-DCA, and VC+1,2-DCA (summed).  1,1,1-TCA was not 

reported as detected in any of the screening samples.  The detected VOCs were variously 

reported in boring SB75MW01 from 28 to 54 feet bgs then deeper at 78 to 100 feet bgs.  In 

location SB75MW05B, the same analytes (except for PCE) were reported from 38 to 56 feet bgs.   

Overall, the bulk matrix soil screening data for this investigation:  

 Does not identify a source area where chemical product was released near the ground 

surface   

 Identifies two sandy transmissive intervals that contain dissolved VOCs at two of the five 

well pair locations 

 Reported the shallowest VOC detection at 28 feet bgs 

 Does not report any VOC detections below 100 feet in the deep boring near former well 

KAYO-SB.  

7.3.2 Pore Water Screening Results 

The water samples collected for screening analysis from pore water draining from permeable 

core sections were screened onsite for VOCs.  All five of the pore water screening samples were 

collected from five selected depths in boring SB75MW01.  Screening sample SB75MW01-

SCR047 GW was taken from 47 feet bgs in the shallow transmissive interval.  Samples 

SB75MW01-SCR178 GW and SB75MW01-SCR187 GW were taken at 178 and 187 feet bgs, 
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respectively, within the Alpha Aquifer.  Samples SB75MW01-SCR259 GW and SB75MW01-

SCR269 GW were taken at 259 and 269 feet bgs respectively, from the Beta Aquifer.  

Of the five pore water screening samples collected from boring SB75MW01, only the sample 

collected at 47 feet bgs had reported VOCs (SB75MW01-SCR047 GW).  Pore water VOC 

screening data are included in the field summaries in Appendix J and are summarized below.  

Table 7-2 Pore Water Analytical Results 

Depth  
(ft. bgs) 

PCE  
(µg/L) 

TCE 
(µg/L) 

DCE 
(µg/L)        

 

 

(µg/L) 
(µg/L) 

1,1,1-TCA 
(µg/L) 

1,1-DCA 
(µg/L) 

VC-1,2-DCA 
(µg/L) 

47 26.7 125 96.6 0 341.8 207.7 
178 0 0 0 0 0 0 
187 0 0 0 0 0 0 
259 0 0 0 0 0 0 
269 0 0 0 0 0 0 

The pore water screening results corroborate the bulk matrix soil screening results of no 

screening VOC detections below 100 feet.   

7.4 Groundwater Analytical Results by EPA Method 8260B  

Two rounds of groundwater samples were collected for this PA/SI.  The first of the two 

groundwater sampling events was conducted in September 2011 and the second in December 

2011.  Laboratory results are presented in Appendix L.  Third-party laboratory validation reports 

are presented in Appendix M and discussed in Section 6.4.  Analytical data for both sampling 

events are summarized in Table 7-3 and on Figure 7-3.   

Based on the validated groundwater data, well pair SB75MW03A and SB75MW03B had no 

VOCs reported in both the shallow and the deeply screened wells.  This well pair is located 

southwest and down gradient of KAYO-SB. 

All of the other shallow (“A” suffix) wells had VOCs reported above the detection limit.  The 

highest concentrations of VOCs in the shallow interval were reported in wells SB75MW01A and 

SB75MW05A.  The concentrations in these two wells, with the highest concentration per 

sampling event, are as follows: 
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Table 7-4.  Analytical Results for Wells SB75MW01A and SB75MW05A 

Results in µg/L  
Well SB75MW01A Well SB75MW05A 

Sep-11 Dec-11 Sep-11 Dec-11 

PCE 79 120 160J 170 
TCE 410 730 690J 750 

1,1-DCE 770 1400 1400J 1500 
cis-1,2-DCE 3.4 4.2 5.3 5.3 
1,1,1-TCA 4.3 6.4 17 19 
1,1-DCA 290 380 320J 300 
1,2-DCA 

 
1.3 

 
1.8 

 
2.2 

 
2.3 

 VC 1.7 2.4 1.3 1.5 

 

As described in Section 2.4, four VOCs, (PCE, TCE, 1,1,1-TCA and 1,2-DCA), are industrial 

solvents and the other four VOCs, (1,1-DCE, cis-1,2-DCE, 1,1-DCA, and VC), are the expected 

impurities and degradation products of the industrial solvents.  With the exception of some 

occurrences of two degradation products (1,1-DCA and VC), all VOC concentrations are 

reported as being greater in well SB75MW05A than in well SB75MW01A.   

Three of the deep interval wells (SB75MW01B, SB75MW04B, and SB75MW05B) had VOCs 

reported above the detection limit.  There were no deep interval VOCs reported in either of the 

down gradient wells SB75MW02C and SB75MW03B.  The highest concentrations of VOCs in 

the deep interval were reported in well SB75MW01B.  
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8.0 CONCEPTUAL SITE MODEL 

Prior to the 2006 abandonment of agricultural well KAYO-SB at Site 75, VOCs (PCE, TCE, 1,l-

DCE, 1,1,1-TCA, and 1,1-DCA) were reported in groundwater samples collected from the well.  

The preliminary CSM presented during the planning of this investigation (AMJV 2011a) was 

based on the available historic data from nearby known releases in the industrial neighborhood to 

the east and depicted a dissolved VOC contaminant plume in the groundwater beneath Site 75 

from an unknown source that was potentially up gradient to the east of KAYO-SB.   

Historic photographs and topographic maps show that the Navy property surrounding well 

KAYO-SB has been vacant or used for agriculture, with no records or activities suggesting the 

use or storage of chlorinated solvents on Navy property in the immediate vicinity of well 

KAYO-SB.   

8.1 VOC Extent and Migration in Groundwater     

Based on the data collected during this PA/SI, the vertical extent of VOCs in groundwater near 

well KAYO-SB is limited to shallow (approximately 40 feet bgs) and deep (approximately 90 

feet bgs) transmissive sandy intervals and the fine grained soils adjacent to these transmissive 

sands.  Figures 8-1 and 8-2 present geologic cross sections; the locations of the cross sections are 

shown in each figure.      

Current groundwater gradient and flow direction in the shallow and deep intervals is generally 

from the east onto NAVWPNSTA Seal Beach.  In general, the groundwater flow direction is 

approximately southwest in the shallow interval, and approximately northwest to west in the 

deep interval.  VOCs are being transported through the shallow (generally 40 feet bgs) and deep 

(generally 90 feet bgs) sandy transmissive intervals.  VOCs were reported in groundwater from 

the shallow and deep wells at locations SB75MW04 and SB75MWO5 in the eastern portion of 

the study area.  VOCs were also reported from the monitoring wells at well SB75MW01, located 

approximately 75 feet up gradient from the location of former agricultural well KAYO-SB.  

Therefore, VOCs are migrating from the east side of the study area onto NAVWPNSTA Seal 

Beach through the transmissive intervals.  

Former well KAYO-SB is inferred to have been constructed with a filter pack from the near-

surface well head to the total depth of the well at approximately 300 feet bgs.  When agricultural 

well KAYO-SB was operational, it likely drew water into the well from the annular space at the 

depth of the well screen (approximately 200 to 300 feet bgs), creating localized steeper gradients 

towards the well and downward towards the screened interval.  Although the well’s influence 

would be the greatest at the depth of the well screen, the well would have created vertically 

downward gradient within the vicinity of the well (a diameter of a few hundred feet) when the 

well was in operation, resulting in groundwater migration towards the well in the transmissive 

intervals above 100 feet bgs.  An expected historic flow path when the well was operational is 

shown on Figure 8-3.   

VOCs were not reported above detection limits during the onsite screening of the saturated, fine 

grained samples between the depths of 56 and 76 feet at boring SB75MW01, suggesting that 

well KAYO-SB may have not produced sufficient downward gradient at that location to induce 
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VOC migration from the shallow to the deep transmissive unit through the fine grained soils.  

Although downward migration of VOCs within the annular space of well KAYO-SB from the 

shallow to the deep transmissive interval is possible, VOCs in the deep interval at well 

SB75MW01 do not appear to be from this migration pathway because well SB75MW01 is 

located approximately 75 feet up gradient of well KAYO-SB.  However, migration through the 

annular space is the most likely VOC migration pathway from the intervals above 100 feet bgs 

into the former well KAYO-SB.  

All well pairs with detectable VOCs reported greater VOC concentrations in the shallow interval 

than in the deep interval, with the exception of the degradation product VC reported in well pair 

SB75MW01A and SB75MW01B during the September sampling event.   

The horizontal extent of the VOC groundwater plume is not defined.  The only well pair that was 

non-detect for all reported VOCs (SB75MW03A and SB75MW03B) is located in the southwest 

and down gradient portion of the study area.  The horizontal extent in both the shallow and deep 

intervals is therefore defined only to the southwest.   

In summary, VOCs are migrating from the east onto NAVWPNSTA Seal Beach in the shallow 

and deep transmissive intervals.  Although VOCs reported from the deep interval wells have 

their highest concentrations at well SB75MW01 located approximately 75 feet up gradient from 

(and within the expected zone of influence of) well KAYO-SB, the complete migration pathway 

from the source area into the deep interval is not completely understood.  It is highly probable 

that VOCs migrated from the shallow and deep intervals into well KAYO-SB through the well’s 

annular space. 

8.2 Source of the VOCs.  

The VOCs that are the subject of this PA/SI have a variety of potential origins.  Several of the 

VOCs are commonly used as industrial solvents or additives.  VOCs that fall in this category are 

PCE, TCE, 1,1,1-TCA, and 1,2-DCA.  These VOCs are likely to be the chemicals that were 

released into the subsurface at a source area.  In the conceptual site model, these chemicals 

would be released at or near the ground surface where they were used or stored.  The chemicals 

would then infiltrate downward as dissolved phase in pore water and potentially as DNAPL.  

Because these chemicals are denser than water, chemicals in a mobile DNAPL phase could 

continue to migrate downward in groundwater if they were present in sufficient quantities.  Once 

in groundwater, the dissolved phase VOCs would migrate with groundwater in a down gradient 

direction, both horizontally and vertically.  The migration path would be controlled by 

stratigraphy, with migration preferentially occurring through transmissive sandy soils.   

During this investigation, the upper 26 feet of soil had no reported VOCs from the screening 

samples.  The soil generally consisted of silt, clay, and silty fine sand.  The first occurrence of 

VOCs was reported in soils immediately overlying (and within) the shallow interval, coarser-

grained sand.  This distribution of VOCs in the subsurface suggests that the near-surface location 

where the VOCs were released is located outside the study area, in a direction that is up gradient.   

The other VOCs reported in groundwater of the study area are likely impurities and/or 

degradation byproducts of the primary industrial solvents mentioned above.  These degradation 

byproduct chemicals could be produced in the subsurface as the dissolved-phase parent 
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compounds degraded.  Chemicals that fall into the category of being likely impurities or 

degradation byproducts are 1,1-DCE, cis-1,2-DCE, 1,1-DCA, and VC.  TCE, although widely 

used in industry, is also a degradation product of PCE.   

8.3 Risk Screening 

Since groundwater contaminant concentrations were reported above MCLs, a preliminary risk 

screening was carried out.  The exposure pathways that might be completed were:  

 Direct soil exposure 

 Direct groundwater exposure 

 Indoor vapor intrusion 

8.3.1 Soil Exposure Pathway 

During the construction of the monitoring wells, bulk matrix soil/water samples were collected at 

two-foot depth intervals for analysis at the screening laboratory.  While these samples were not 

specifically collected or analyzed for risk assessment purposes, they did not have any reported 

contaminants above the water table or within 26 feet of ground surface.  Therefore, this exposure 

pathway is considered incomplete within the investigation area. 

8.3.2 Groundwater Exposure Pathway 

Groundwater within the investigation area is not used for domestic or industrial purposes, 

therefore, this exposure pathway is considered incomplete within the investigation area. 

8.3.3 Vapor Intrusion Pathway 

When occupied structures might be directly above groundwater containing volatile contaminants, 

the potential for migration of the vapors to the surface should be examined.  This investigation 

was not originally scoped to evaluate vapor intrusion and the monitoring wells were not 

constructed to assess this possibility.  The appropriate well design for vapor intrusion 

investigation would be screening across the water table to collect samples from the 

saturated/unsaturated soil interface.   

At each of the well sites, groundwater occurred at 12 to 16 feet below ground surface.  The 

reported screening data at all of the wells did not indicate contamination within 26 feet of the 

surface.  In addition, the soils in this shallow zone were fine-grained and unlikely to be 

transmissive.  If the groundwater at, and just below, the water table is not contaminated with 

volatile compounds, then it is physically unlikely that vapors can be transferred into the 

unsaturated zone above.  Therefore the vapor intrusion pathway is considered incomplete within 

the investigation area.   

8.3.4 Uncertainty and Limitations 

 The conclusions drawn about exposure pathways should only be applied to the 

investigation area and may not apply outside that area. 

 The bulk matrix samples screened for well design purposes are not considered definitive 

for risk assessment purposes and should only be used as screening indicators. 
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 As pointed out above, the monitoring wells at this site were not designed to specifically 

acquire samples directly relevant to vapor intrusion assessment.  Therefore the 

conclusions may be strongly suggestive, but may not be definitive. 
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9.0 CONCLUSIONS  

This investigation consisted of collection and evaluation of a screening analytical dataset used to 

install and screen ten monitoring wells within the two most contaminated transmissive sandy 

intervals beneath the site that occur between 40 and 100 feet bgs.  This screening data included 

335 soil samples and five pore water samples collected from the continuous soil cores and 

analytically screened onsite using EPA Method 8265.  The screening data combined with the 

lithologic logs were used to establish the depth and lengths of the well intake intervals.  

Following well installation and development, two groundwater sampling and analysis events 

were carried out for the ten PA/SI monitoring wells.  The groundwater samples were analyzed 

for VOCs using EPA Method 8260B. 

This investigation answered the DQO decision rules established in the approved SAP as follows: 

1. Are PCE, TCE, DCE, TCA, DC, and/or VC concentrations increasing in an off-property 

direction? 

Yes, the concentrations of dissolved VOCs in groundwater increase in an off-property direction. 

The highest concentrations of the chlorinated VOCs occur off-property in upgradient well 

SB75MW05A. Two compounds, 1,1-DCA and VC, occur in the same concentration range in 

both SB75MW05A and SB75MW01A; however, since those two were the degradation products, 

their presence and concentrations may be influenced by the degradation environment. 

The groundwater flow gradients and the distribution pattern of the chlorinated VOCs in the 

groundwater of the shallow sandy unit of the recent sediments indicate the source of the VOCs is 

to the east, upgradient of the Navy property. The owners of several properties to the east have 

been addressing releases of chlorinated solvents to groundwater for over 15 years.  

2. Are PCE, TCE, DCE, TCA, DCA, and/or VC present at concentrations greater than 100 

mg/kg (Westinghouse, 2001), thereby indicating potential residual soil contamination 

(DNAPL) 

No, the concentrations of dissolved VOCs in soil at all well locations are below 100 mg/kg. All 

chlorinated VOC concentrations reported in this investigation were well below the DQO criteria 

for inferring the potential presence of DNAPL.  Therefore, the soil screening and groundwater 

data indicate that residual DNAPL is unlikely to exist within the area of the investigation, and 

that the release area is to the east, off Navy property.    

Based on decision rules #1 and 2 above, the VOCs did not originate from a Navy source.   

The levels of volatile contaminants reported in the shallow unit groundwater, near a residential 

neighborhood, indicate the need for further investigation by the property owner of the release to 

evaluate for potential risk to short-term and long-term occupants along the path of the 

contaminant plume.  
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SB75MW05B   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE                0.23J      1U
TCE                15           14
1,1,1-TCA       1U           1U
1,2-DCA          0.21J      0.2U
1,1-DCA          13           10
1,1-DCE          34           31
CIS-1,2-DCE  1U           1U
VC                   0.2U       0.2U

SB75MW05A   RESULT (UG/L)
ANALYTE       SEP-11  DEC-11
PCE               160J         170*
PCE               160*         170
TCE                680*         770*
TCE                690J         750
1,1,1-TCA       17*           19
1,1,1-TCA       17            19*
1,2-DCA          2.2           2.3
1,2-DCA          2.1*         2.3*
1,1-DCA          320J        300*
1,1-DCA          310*        300
1,1-DCE         1400*       1500
1,1-DCE         1400J       1500*
CIS-1,2-DCE  5.3            5.5*
CIS-1,2-DCE  5*              5.3
VC                  1.3            1.5
VC                  1.3*           1.5*

SB75MW04B   RESULT (UG/L)
ANALYTE       SEP-11  DEC-11
PCE                1U          1U
TCE                1.9          3.2
1,1,1-TCA       1U          1U
1,2-DCA          0.2U       0.2U
1,1-DCA          4.7          6.3
1,1-DCE          7.4         13
CIS-1,2-DCE  1U           1U
VC                   0.2U       0.2U

SB75MW04A   RESULT (UG/L)
ANALYTE       SEP-11  DEC-11
PCE                1U          1U
TCE                1U          1U
1,1,1-TCA        0.5J       1U
1,2-DCA          0.2U       0.2U
1,1-DCA          6.0          7.3
1,1-DCE         13            22
CIS-1,2-DCE  1U           1U
VC                   0.57J      0.53J

SB75MW03B   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE                1U           1U
TCE                1U           1U
1,1,1-TCA       1U           1U
1,2-DCA          0.2U        0.2U
1,1-DCA          1U          1U
1,1-DCE          1U          1U
CIS-1,2-DCE  1U           1U
VC                   0.2U        0.2U
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1,1-DCA          1U          1U
1,1-DCE          1U          1U
CIS-1,2-DCE  1U           1U
VC                   0.2U        0.2U

SB75MW02C   RESULT (UG/L)
ANALYTE       SEP-11     DEC-11
PCE                1U           1U
TCE                1U           1U
1,1,1-TCA       1U           1U
1,2-DCA          0.2U        0.2U
1,1-DCA          1U          1U
1,1-DCE          1U          1U
CIS-1,2-DCE  1U           1U
VC                   0.2U        0.2U

SB75MW02A   RESULT (UG/L)
ANALYTE       SEP-11     DEC-11
PCE               0.79J        0.76J
TCE               14             14
1,1,1-TCA      1U            1U
1,2-DCA         0.2U         0.2U
1,1-DCA         4.4            3.4
1,1-DCE         13             8.8
CIS-1,2-DCE  1U            1U
VC                  0.2U         0.2U

SB75MW01B   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE               62            59
TCE               400          430
1,1,1-TCA      1U           0.3J
1,2-DCA         1.2          1.2
1,1-DCA         190         200
1,1-DCE         470         570
CIS-1,2-DCE  2.6          2.5
VC                  2.0          1.3

SB75MW01A   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE               79             120
TCE               410           730
1,1,1-TCA      4.3            6.4
1,2-DCA         1.3            1.8
1,1-DCA         290           380
1,1-DCE         770           1400
CIS-1,2-DCE  3.4            4.2
VC                  1.7            2.4
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¥

DEEP INTERVAL GRADIENT DIRECTION

BASE BOUNDARY

NOTES:
- BLUE AND GREEN ARROWS REPRESENT THE GENERAL
  GRADIENT DIRECTION OF THE SHALLOW (45' BGS) AND
  DEEP (90' BGS) AQUIFERS RESPECTIVELY, BASED ON THE
  SEPTEMBER/DECEMBER 2011 SAMPLING EVENTS.
- ANALYSIS BY EPA METHOD 8260B
J = ESTIMATED CONCENTRATION
U = NOT DETECTED ABOVE REPORTING LIMIT
UG/L = MICROGRAMS PER LITER
VOC = VOLATILE ORGANIC COMPOUND
* = FIELD DUPLICATE SAMPLE

1,1-DCA = 1,1-DICHLOROETHANE 
1,2-DCA = 1,2-DICHLOROETHANE 
1,1-DCE = 1,1-DICHLOROETHENE 
CIS-1,2-DCE = CIS-1,2-DICHLOROETHENE
PCE = TETRACHLOROETHENE 
1,1,1-TCA = 1,1,1-TRICHLOROETHANE
TCE = TRICHLOROETHENE
VC = VINYL CHLORIDE 
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SB75MW05B   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE                0.23J      1U
TCE                15           14
1,1,1-TCA       1U           1U
1,2-DCA          0.21J      0.2U
1,1-DCA          13           10
1,1-DCE          34           31
CIS-1,2-DCE  1U           1U
VC                   0.2U       0.2U
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PCE               160J         170*
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ANALYTE       SEP-11  DEC-11
PCE                1U          1U
TCE                1U          1U
1,1,1-TCA        0.5J       1U
1,2-DCA          0.2U       0.2U
1,1-DCA          6.0          7.3
1,1-DCE         13            22
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ANALYTE       SEP-11     DEC-11
PCE               0.79J        0.76J
TCE               14             14
1,1,1-TCA      1U            1U
1,2-DCA         0.2U         0.2U
1,1-DCA         4.4            3.4
1,1-DCE         13             8.8
CIS-1,2-DCE  1U            1U
VC                  0.2U         0.2U

SB75MW01B   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE               62            59
TCE               400          430
1,1,1-TCA      1U           0.3J
1,2-DCA         1.2          1.2
1,1-DCA         190         200
1,1-DCE         470         570
CIS-1,2-DCE  2.6          2.5
VC                  2.0          1.3

SB75MW01A   RESULT (UG/L)
ANALYTE       SEP-11   DEC-11
PCE               79             120
TCE               410           730
1,1,1-TCA      4.3            6.4
1,2-DCA         1.3            1.8
1,1-DCA         290           380
1,1-DCE         770           1400
CIS-1,2-DCE  3.4            4.2
VC                  1.7            2.4
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BASE BOUNDARY

NOTES:
1,1-DCA = 1,1-DICHLOROETHANE 
1,2-DCA = 1,2-DICHLOROETHANE 
1,1-DCE = 1,1-DICHLOROETHENE 
CIS-1,2-DCE = CIS-1,2-DICHLOROETHENE
PCE = TETRACHLOROETHENE 
1,1,1-TCA = 1,1,1-TRICHLOROETHANE
TCE = TRICHLOROETHENE
VC = VINYL CHLORIDE 

J = ESTIMATED CONCENTRATION
U = NOT DETECTED ABOVE REPORTING LIMIT
UG/L = MICROGRAMS PER LITER
* = FIELD DUPLICATE SAMPLE
BGS = BELOW GROUND SURFACE
- ANALYSIS BY EPA METHOD 8260B.
- BLUE TEXT CORRESPONDS TO WELLS SCREENED IN THE
   SHALLOW AQUIFER ENCOUNTERED AT 45 FEET BGS.
- GREEN TEXT CORRESPONDS TO WELLS SCREENED IN THE
   DEEP AQUIFER ENCOUNTERED AT 90 FEET BGS. BRADYAMJV/
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TABLE 5-1
Summary of Well Construction Data

IRP Site 75, Naval Weapons Station Seal Beach, Seal Beach, California

Well ID Date of 
Completion

Casing 
Size 

(Inches)
Casing Type

Total 
Boring 
Depth 
(Feet)

Screen Interval 
(Feet)

Filter Pack 
Sand 
(Feet)

Transition 
Sand 
(Feet)

Bentonite 
Chips 

Transition 
Seal    

(Feet)

Grout 
Seal 

(Feet)

Depth to 
Pump 
Inlet 

(Feet)

Total 
Length of 

Pump 
Assembly 

(Feet)

Northing Easting
Feet Above 
Mean Sea 

Level  (MSL)

Surface 
Completion

Grade (Above or 
Below Ground)

SB75MW01 07/11/11 N/A N/A 299 N/A N/A N/A N/A N/A N/A N/A 2217497.489 6016495.917 14.342 N/A N/A

SB75MW01A 07/13/11 4" SCH 80 PVC 50 37' to 47' 50' to 37' 
(#2/16)

37' to 35' 
(#0/30) 35' to 32' 32' to 0' 42' 44' 2217488.964 6016511.242 17.048 Riser 2' above ground

SB75MW01B 07/12/11 4" SCH 80 PVC 98 80' to 90' 92' to 80' 
(#2/16)

80' to 78' 
(#0/30) 78' to 75' 75' to 0' 85' 87' 2217483.061 6016495.981 16.998 Riser 2' above ground

SB75MW02A 07/15/11 4" SCH 80 PVC 50 40' to 50' 50' to 36' 
(#2/16)

36' to 34' 
(#0/30) 34' to 31' 31' to 0' 45' 47' 2217886.857 6016106.209 17.444 Riser 2' above ground

SB75MW02B 07/14/11 N/A N/A 105 N/A N/A N/A N/A N/A N/A N/A 2217869.089 6016095.581 14.032 N/A N/A

SB75MW02C 08/16/11 4" SCH 80 PVC 101 91' to 101' 101' to 87' 
(#0/30) N/A 87' to 75' 75' to 0' 95' 97' 2217873.044 6016084.499 17.323 Riser 2' above ground

SB75MW03A 07/19/11 4" SCH 80 PVC 57 43' to 53' 55' to 40' 
(#0/30) N/A 40' to 35' 35' to 0' 48' 50' 2217242.112 6016124.13 17.047 Riser 2' above ground

SB75MW03B 07/18/11 4" SCH 80 PVC 97 80' to 90' 92' to 78' 
(#0/30) N/A 78' to 75' 75' to 0' 85' 87' 2217229.571 6016122.316 15.9 Riser 2' above ground

SB75MW04A 07/26/11 4" SCH 80 PVC 50 38' to 48' 48' to 38' 
(#2/16)

38' to 36' 
(#0/30) 36' to 33' 33' to 2' 43' 42' 2217985.26 6017123.755 13.953 Flush Mounts 1' below ground

SB75MW04B 07/22/11 4" SCH 80 PVC 100 82' to 92' 94' to 80' 
(#0/30) N/A 80' to 77' 77' to 2' 87' 86' 2217984.941 6017107.952 14.122 Flush Mounts 1' below ground

SB75MW05A 07/26/11 4" SCH 80 PVC 50 36' to 46' 46' to 36' 
(#2/16)

36' to 34' 
(#0/30) 34' to 31' 34' to 2' 41' 40' 2217459.772 6017035.819 13.959 Flush Mounts 1' below ground

SB75MW05B 07/25/11 4" SCH 80 PVC 97 80' to 90' 92' to 78' 
(#0/30) N/A 78' to 75' 75' to 2' 85' 84' 2217450.093 6017035.116 14.015 Flush Mounts 1' below ground

Note:
SB75MW01 was drilled to depth and then sealed to the surface with grout.  
SB75MW02B was abandoned because excessive sediment, filter pack, and formational material flowed into the casing.
Northing and Easting utilized the datum: NAVD 1988 / WGS 1984
Acronyms and Abbreviations:
N/A - not applicable 
PVC - polyvinyl chloride
SCH - schedule

FINAL PA/SI
IRP Site 75, Agricultural Well KAYO-SB
Naval Weapons Station Seal Beach, Seal Beach California 
DCN: AMJV-2613-0018-0010.R1
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Well ID Date Sampled
Water Temp 

(°C)

Electrical 

Conductivity 

(mS/cm)

pH ORP (mV)
DO                 

(mg/L)

Turbidity 

(NTU)

9/28/2011 20.21 3.063 7.15 -59.80 0.42 0.43
12/27/2011 19.57 2.276 7.41 -8.70 0.39 1.03
9/28/2011 20.05 3.003 7.21 -152.90 0.34 0.29

12/27/2012 19.41 2.775 7.41 -66.90 0.37 1.28
9/27/2011 19.91 1.523 7.05 -99.70 0.37 0.15

12/27/2011 19.81 1.592 7.44 -1.80 0.50 0.41
9/27/2011 21.3 0.523 7.17 -239.80 0.20 0.77

12/27/2011 19.15 0.402 7.32 -86.00 0.32 1.05
9/27/2011 20.47 2.085 7.22 -78.60 0.36 0.71

12/27/2011 19.14 2.088 7.51 -19.30 0.52 0.55
9/28/2011 19.37 2.552 7.07 -144.40 0.27 0.00

12/27/2011 18.72 2.346 7.34 -20.90 0.61 0.53
9/27/2011 21.72 1.428 7.26 -104.70 0.43 1.01

12/28/2011 20.73 1.168 7.42 -19.30 0.38 0.64
9/29/2011 21.41 2.755 7.19 -184.30 0.31 0.64

12/28/2011 20.92 2.419 7.35 -95.80 0.39 0.44
9/29/2011 21.85 1.878 7.14 -83.50 0.52 3.76

12/28/2011 21.25 1.582 7.33 -21.20 0.51 1.80
9/29/2011 21.74 12.020 6.83 -119.40 0.39 1.18

12/28/2011 21.36 9.822 6.99 -30.20 0.44 0.26

Acronyms:
ORP 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

SB75MW03B

SB75MW04B

SB75MW05A

SB75MW05B

TABLE 5-2
Purge Parameters

IRP Site 75, Naval Weapons Station Seal Beach, Seal Beach, California

SB75MW01B

SB75MW01A

SB75MW04A

SB75MW03A

SB75MW02C

SB75MW02A

FINAL PA/SI
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Naval Weapons Station Seal Beach, Seal Beach California 
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September 2012

Page 1 of 1



This page intentionally left blank. 
 



TABLE 7-1
Groundwater Elevation Data

IRP Site 75, Naval Weapons Station Seal Beach, Seal Beach, California

Depth to 
Groundwater 

(feet below top of 
well casing)

Time Water Level 
Taken

Groundwater 
Elevation (feet 
above MLLW)

Depth to 
Groundwater 

(feet below top of 
well casing)

Time Water Level 
Taken

Groundwater 
Elevation (feet 
above MLLW)

SB75MW01A 17.05 12.36 10:05 4.69 11.89 7:46 5.16

SB75MW01B 17.00 14.66 10:08 2.34 13.68 7:48 3.32

SB75MW02A 17.44 12.52 10:27 4.92 11.99 7:41 5.45

SB75MW02C 17.32 15.39 10:30 1.93 14.01 7:44 3.31

SB75MW03A 17.05 12.49 10:18 4.56 12.05 7:35 5.00

SB75MW03B 15.90 13.87 10:21 2.03 12.91 7:33 2.99

SB75MW04A 13.95 7.82 9:46 6.13 7.45 8:13 6.50

SB75MW04B 14.12 11.74 9:49 2.38 11.20 8:16 2.92

SB75MW05A 13.96 8.18 9:33 5.78 7.88 8:09 6.08

SB75MW05B 14.02 9.82 9:37 4.20 9.56 8:07 4.46

Notes:
  a  survey point located at top of well casing

Acronyms/Abbreviations:
  IRP - Installation Restoration Program

  MLLW - mean lower low water

Monitoring 
Well No.

Well Elevationa                   

(feet above 
MLLW)

9/27/2011 12/27/2011

FINAL PA/SI
IRP Site 75, Agricultural Well KAYO-SB
Naval Weapons Station Seal Beach, Seal Beach California 
DCN: AMJV-2613-0018-0010.R1
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TABLE 7-3
Validated Groundwater Analytical Data

IRP Site 75, Naval Weapons Station Seal Beach, Seal Beach, California

Tetr
ac

hloro
eth

en
e

Tric
hloro

eth
en

e

1,1
-D

ich
loro

eth
en

e

cis
-1,

2-D
ich

loro
eth

en
e

1,1
,1-

Tric
hloro

eth
an

e

1,1
-D

ich
loro

eth
an

e

1,2
-D

ich
loro

eth
an

e

Vinyl 
Chlorid

e

5 0.5 0.55 200 56 6

Analyte
Project Screening Level (MCL)

Well ID Sample ID Sample Date Units
SB75MW01A-Q311-01 9/29/2011 (ug/L) 79 410 770 3.4 4.3 290 1.3 1.7
SB75MW01A-Q411-01  12/27/2011 (ug/L) 120 730 1400 4.2 6.4 380 1.8 2.4
SB75MW01B-Q311-01 9/29/2011 (ug/L) 62 400 470 2.6 1U 190 1.2 2
SB75MW01B-Q411-01  12/27/2011 (ug/L) 59 430 570 2.5 0.3J 200 1.2 1.3
SB75MW02A-Q311-01 9/27/2011 (ug/L) 0.79J 14 13 1U 1U 4.4 0.2U 0.2U
SB75MW02A-Q411-01  12/27/2011 (ug/L) 0.76J 14 8.8 1U 1U 3.4 0.2U 0.2U
SB75MW02C-Q311-01 9/27/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW02C-Q411-01 12/27/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW03A-Q311-01 9/27/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW03A-Q411-01 12/27/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW03B-Q311-01 9/28/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW03B-Q411-01 12/27/2011 (ug/L) 1U 1U 1U 1U 1U 1U 0.2U 0.2U
SB75MW04A-Q311-01 9/29/2011 (ug/L) 1U 1U 13 1U 0.5J 6 0.2U 0.57J
SB75MW04A-Q411-01 12/28/2011 (ug/L) 1U 1U 22 1U 1U 7.3 0.2U 0.53J
SB75MW04B-Q311-01 9/29/2011 (ug/L) 1U 1.9 7.4 1U 1U 4.7 0.2U 0.2U
SB75MW04B-Q411-01 12/28/2011 (ug/L) 1U 3.2 13 1U 1U 6.3 0.2U 0.2U
SB75MW05A-Q311-01 9/29/2011 (ug/L) 160J 690J 1400J 5.3 17 320J 2.2 1.3
SB75MW05A-Q411-01 12/28/2011 (ug/L) 170 750 1500 5.3 19 300 2.3 1.5
SB75MW05A-Q311-02 9/29/2011 (ug/L) 160 680 1400 5 17 310 2.1 1.3
SB75MW05A-Q411-02 12/28/2011 (ug/L) 170 770 1500 5.5 19 300 2.3 1.5
SB75MW05B-Q311-01 9/29/2011 (ug/L) 0.23J 15 34 1U 1U 13 0.21J 0.2U
SB75MW05B-Q411-01 12/28/2011 (ug/L) 1U 14 31 1U 1U 10 0.2U 0.2U

Values that exceed  State of California Maximum Contaminant Levels (MCLs) for drinking water (November, 2008) are BOLD 

5

SB75MW01A

0.5

All samples analysed using EPA analytical method 8260 B

SB75MW05B

SB75MW02C

SB75MW03A

SB75MW03B

SB75MW04A

SB75MW04B

0.55 200 56 6

SB75MW01B

Project Screening Level (MCL)

SB75MW02A

SB75MW05A

SB75MW05A 
(Duplicate)

FINAL PA/SI
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ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4023943 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-06

OCWD

CLO4

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

CLO4 Perchlorate X1-314.0 09/29/2004 <2.5 ug/L 2.5 ug/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024112 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-03

OCWD

14DIOX

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

14DIOX 1,4-Dioxane 14DIOX 09/24/2004 ND ug/L 1 ug/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024113 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-04

OCWD

TCP-LOW

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

123TCP 1,2,3-Trichloropropane TCP-LOW 09/24/2004 ND ug/L .005 ug/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024581 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-02

OCWD

524

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

TBA tert-butyl alcohol 524.2 10/01/2004 ND ug/L 2 ug/L

DIPE Diisopropyl ether 524.2 10/01/2004 ND ug/L 1 ug/L

TAME Tert-amyl methyl ether 524.2 10/01/2004 ND ug/L 1 ug/L

ETBE Ethyl tert-butyl ether 524.2 10/01/2004 ND ug/L 1 ug/L

MTBE Methyl tert-butyl ether 524.2 10/01/2004 ND ug/L 1 ug/L

NBENZ Nitrobenzene 524.2 10/01/2004 ND ug/L 10 ug/L

x13DCP Total 1,3-Dichloropropene 524.2 10/01/2004 ND ug/L .5 ug/L

mp-XYL m,p-Xylene 524.2 10/01/2004 ND ug/L .5 ug/L

B2CLEE bis (2-chloroethyl) ether 524.2 10/01/2004 ND ug/L 5 ug/L

MIBK Methyl Isobutyl Ketone (MIBK) 524.2 10/01/2004 ND ug/L 5 ug/L

MEK Methyl Ethyl Ketone (MEK) 524.2 10/01/2004 ND ug/L 5 ug/L

VNYLCL Vinyl chloride 524.2 10/01/2004 ND ug/L .5 ug/L

TTHMs Total Trihalomethanes 524.2 10/01/2004 ND ug/L .5 ug/L

TOTALX Total Xylenes (m,p,&o) 524.2 10/01/2004 ND ug/L .5 ug/L

TOLU Toluene 524.2 10/01/2004 ND ug/L .5 ug/L

TCE Trichloroethene 524.2 10/01/2004 25.3 ug/L .5 ug/L

tBBENZ tert-Butylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

t13DCP trans-1,3-Dichloropropene 524.2 10/01/2004 ND ug/L .5 ug/L

t12DCE trans-1,2 Dichloroethene 524.2 10/01/2004 ND ug/L .5 ug/L

STYR Styrene 524.2 10/01/2004 ND ug/L .5 ug/L

sBBENZ sec-Butylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

PRPBNZ Propylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

PCE Tetrachloroethene 524.2 10/01/2004 1.8 ug/L .5 ug/L

o-XYL o-Xylene 524.2 10/01/2004 ND ug/L .5 ug/L

nBBENZ n-Butylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

NAP Naphthalene 524.2 10/01/2004 ND ug/L .5 ug/L

ISPBNZ Isopropylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

HClBut Hexachlorobutadiene 524.2 10/01/2004 ND ug/L .5 ug/L

EtBENZ Ethylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

EDB 1,2-Dibromoethane 524.2 10/01/2004 ND ug/L .5 ug/L

DBCP 1,2-Dibromo-3-chloropropane 524.2 10/01/2004 ND ug/L .5 ug/L

ClETHA Chloroethane 524.2 10/01/2004 ND ug/L .5 ug/L

CLBENZ Chlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

CHCl3 Chloroform 524.2 10/01/2004 ND ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024581 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-02

OCWD

524

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

CHBrCl Bromodichloromethane 524.2 10/01/2004 ND ug/L .5 ug/L

CHBr3 Bromoform 524.2 10/01/2004 ND ug/L .5 ug/L

CHBr2C Dibromochloromethane 524.2 10/01/2004 ND ug/L .5 ug/L

CH3Cl Chloromethane 524.2 10/01/2004 ND ug/L .5 ug/L

CH3Br Bromomethane 524.2 10/01/2004 ND ug/L .5 ug/L

CH2Cl2 Methylene Chloride 524.2 10/01/2004 ND ug/L .5 ug/L

CH2BrC Bromochloromethane 524.2 10/01/2004 ND ug/L .5 ug/L

CH2Br2 Dibromomethane 524.2 10/01/2004 ND ug/L .5 ug/L

CCl4 Carbon tetrachloride 524.2 10/01/2004 ND ug/L .5 ug/L

CCl2F2 Dichlorodifluoromethane 524.2 10/01/2004 ND ug/L .5 ug/L

CCl3F Trichlorofluoromethane (Freon 11) 524.2 10/01/2004 ND ug/L .5 ug/L

Cl3F3E Trichlorotrifluoroethane (Freon 113) 524.2 10/01/2004 ND ug/L .5 ug/L

c13DCP cis-1,3-Dichloropropene 524.2 10/01/2004 ND ug/L .5 ug/L

c12DCE cis-1,2-Dichloroethene 524.2 10/01/2004 ND ug/L .5 ug/L

BRBENZ Bromobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

BENZ Benzene 524.2 10/01/2004 ND ug/L .5 ug/L

4IPTOL 4-Isopropyltoluene 524.2 10/01/2004 ND ug/L .5 ug/L

4CLTOL 4-Chlorotoluene 524.2 10/01/2004 ND ug/L .5 ug/L

2CLTOL 2-Chlorotoluene 524.2 10/01/2004 ND ug/L .5 ug/L

22DCP 2,2-Dichloropropane 524.2 10/01/2004 ND ug/L .5 ug/L

14DCB 1,4-Dichlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

13DCP 1,3-Dichloropropane 524.2 10/01/2004 ND ug/L .5 ug/L

13DCB 1,3-Dichlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

135TMB 1,3,5-Trimethylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

12DCP 1,2-Dichloropropane 524.2 10/01/2004 ND ug/L .5 ug/L

12DCB 1,2-Dichlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

12DCA 1,2-Dichloroethane 524.2 10/01/2004 ND ug/L .5 ug/L

124TMB 1,2,4-Trimethylbenzene 524.2 10/01/2004 ND ug/L .5 ug/L

124TCB 1,2,4-Trichlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

123TCP 1,2,3-Trichloropropane 524.2 10/01/2004 ND ug/L .5 ug/L

123TCB 1,2,3-Trichlorobenzene 524.2 10/01/2004 ND ug/L .5 ug/L

11DCP 1,1-Dichloropropene 524.2 10/01/2004 ND ug/L .5 ug/L

11DCE 1,1-Dichloroethene 524.2 10/01/2004 30.3 ug/L .5 ug/L

11DCA 1,1-Dichloroethane 524.2 10/01/2004 13.8 ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 2 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024581 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-02

OCWD

524

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

112TCA 1,1,2-Trichloroethane 524.2 10/01/2004 ND ug/L .5 ug/L

1122PC 1,1,2,2-Tetrachloroethane 524.2 10/01/2004 ND ug/L .5 ug/L

111TCA 1,1,1-Trichloroethane 524.2 10/01/2004 TR ug/L .5 ug/L

1112PC 1,1,1,2-Tetrachloroethane 524.2 10/01/2004 ND ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 3 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:30

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011922 

 4024583 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090631-02

OCWD

524

7.2

22.1

NA

NA

NA

NA

7120

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

TBA tert-butyl alcohol 524.2 10/02/2004 ND ug/L 2 ug/L

DIPE Diisopropyl ether 524.2 10/02/2004 ND ug/L 1 ug/L

TAME Tert-amyl methyl ether 524.2 10/02/2004 ND ug/L 1 ug/L

ETBE Ethyl tert-butyl ether 524.2 10/02/2004 ND ug/L 1 ug/L

MTBE Methyl tert-butyl ether 524.2 10/02/2004 ND ug/L 1 ug/L

NBENZ Nitrobenzene 524.2 10/02/2004 ND ug/L 10 ug/L

x13DCP Total 1,3-Dichloropropene 524.2 10/02/2004 ND ug/L .5 ug/L

mp-XYL m,p-Xylene 524.2 10/02/2004 ND ug/L .5 ug/L

B2CLEE bis (2-chloroethyl) ether 524.2 10/02/2004 ND ug/L 5 ug/L

MIBK Methyl Isobutyl Ketone (MIBK) 524.2 10/02/2004 ND ug/L 5 ug/L

MEK Methyl Ethyl Ketone (MEK) 524.2 10/02/2004 ND ug/L 5 ug/L

VNYLCL Vinyl chloride 524.2 10/02/2004 ND ug/L .5 ug/L

TTHMs Total Trihalomethanes 524.2 10/02/2004 ND ug/L .5 ug/L

TOTALX Total Xylenes (m,p,&o) 524.2 10/02/2004 ND ug/L .5 ug/L

TOLU Toluene 524.2 10/02/2004 ND ug/L .5 ug/L

TCE Trichloroethene 524.2 10/02/2004 22.8 ug/L .5 ug/L

tBBENZ tert-Butylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

t13DCP trans-1,3-Dichloropropene 524.2 10/02/2004 ND ug/L .5 ug/L

t12DCE trans-1,2 Dichloroethene 524.2 10/02/2004 ND ug/L .5 ug/L

STYR Styrene 524.2 10/02/2004 ND ug/L .5 ug/L

sBBENZ sec-Butylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

PRPBNZ Propylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

PCE Tetrachloroethene 524.2 10/02/2004 1.6 ug/L .5 ug/L

o-XYL o-Xylene 524.2 10/02/2004 ND ug/L .5 ug/L

nBBENZ n-Butylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

NAP Naphthalene 524.2 10/02/2004 ND ug/L .5 ug/L

ISPBNZ Isopropylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

HClBut Hexachlorobutadiene 524.2 10/02/2004 ND ug/L .5 ug/L

EtBENZ Ethylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

EDB 1,2-Dibromoethane 524.2 10/02/2004 ND ug/L .5 ug/L

DBCP 1,2-Dibromo-3-chloropropane 524.2 10/02/2004 ND ug/L .5 ug/L

ClETHA Chloroethane 524.2 10/02/2004 ND ug/L .5 ug/L

CLBENZ Chlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

CHCl3 Chloroform 524.2 10/02/2004 ND ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:30

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011922 

 4024583 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090631-02

OCWD

524

7.2

22.1

NA

NA

NA

NA

7120

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

CHBrCl Bromodichloromethane 524.2 10/02/2004 ND ug/L .5 ug/L

CHBr3 Bromoform 524.2 10/02/2004 ND ug/L .5 ug/L

CHBr2C Dibromochloromethane 524.2 10/02/2004 ND ug/L .5 ug/L

CH3Cl Chloromethane 524.2 10/02/2004 ND ug/L .5 ug/L

CH3Br Bromomethane 524.2 10/02/2004 ND ug/L .5 ug/L

CH2Cl2 Methylene Chloride 524.2 10/02/2004 ND ug/L .5 ug/L

CH2BrC Bromochloromethane 524.2 10/02/2004 ND ug/L .5 ug/L

CH2Br2 Dibromomethane 524.2 10/02/2004 ND ug/L .5 ug/L

CCl4 Carbon tetrachloride 524.2 10/02/2004 ND ug/L .5 ug/L

CCl2F2 Dichlorodifluoromethane 524.2 10/02/2004 ND ug/L .5 ug/L

CCl3F Trichlorofluoromethane (Freon 11) 524.2 10/02/2004 ND ug/L .5 ug/L

Cl3F3E Trichlorotrifluoroethane (Freon 113) 524.2 10/02/2004 ND ug/L .5 ug/L

c13DCP cis-1,3-Dichloropropene 524.2 10/02/2004 ND ug/L .5 ug/L

c12DCE cis-1,2-Dichloroethene 524.2 10/02/2004 ND ug/L .5 ug/L

BRBENZ Bromobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

BENZ Benzene 524.2 10/02/2004 ND ug/L .5 ug/L

4IPTOL 4-Isopropyltoluene 524.2 10/02/2004 ND ug/L .5 ug/L

4CLTOL 4-Chlorotoluene 524.2 10/02/2004 ND ug/L .5 ug/L

2CLTOL 2-Chlorotoluene 524.2 10/02/2004 ND ug/L .5 ug/L

22DCP 2,2-Dichloropropane 524.2 10/02/2004 ND ug/L .5 ug/L

14DCB 1,4-Dichlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

13DCP 1,3-Dichloropropane 524.2 10/02/2004 ND ug/L .5 ug/L

13DCB 1,3-Dichlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

135TMB 1,3,5-Trimethylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

12DCP 1,2-Dichloropropane 524.2 10/02/2004 ND ug/L .5 ug/L

12DCB 1,2-Dichlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

12DCA 1,2-Dichloroethane 524.2 10/02/2004 ND ug/L .5 ug/L

124TMB 1,2,4-Trimethylbenzene 524.2 10/02/2004 ND ug/L .5 ug/L

124TCB 1,2,4-Trichlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

123TCP 1,2,3-Trichloropropane 524.2 10/02/2004 ND ug/L .5 ug/L

123TCB 1,2,3-Trichlorobenzene 524.2 10/02/2004 ND ug/L .5 ug/L

11DCP 1,1-Dichloropropene 524.2 10/02/2004 ND ug/L .5 ug/L

11DCE 1,1-Dichloroethene 524.2 10/02/2004 29.4 ug/L .5 ug/L

11DCA 1,1-Dichloroethane 524.2 10/02/2004 12.3 ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 2 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:30

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011922 

 4024583 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090631-02

OCWD

524

7.2

22.1

NA

NA

NA

NA

7120

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

112TCA 1,1,2-Trichloroethane 524.2 10/02/2004 ND ug/L .5 ug/L

1122PC 1,1,2,2-Tetrachloroethane 524.2 10/02/2004 ND ug/L .5 ug/L

111TCA 1,1,1-Trichloroethane 524.2 10/02/2004 TR ug/L .5 ug/L

1112PC 1,1,1,2-Tetrachloroethane 524.2 10/02/2004 ND ug/L .5 ug/L

OCWD WRMS RPT#: 2583 Page 3 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024962 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-05

OCWD

GENLVLI

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Reported Values

Data Access: Approved for External Use      Qualifier: Validated Sample

TOTHRD Total Hardness (as CaCO3) X200.7 09/27/2004 09/30/2004 2010 mg/L 1 mg/L

Na Sodium X200.7 09/27/2004 09/30/2004 745 mg/L .1 mg/L

Mg Magnesium X200.7 09/27/2004 09/30/2004 120 mg/L .1 mg/L

K Potassium X200.7 09/27/2004 09/30/2004 14.5 mg/L .1 mg/L

Ca Calcium X200.7 09/27/2004 09/30/2004 608 mg/L .1 mg/L

B Boron X200.7 09/27/2004 09/30/2004 0.13 mg/L .1 mg/L

TOC Total Organic Carbon (Unfiltered) 5310C 09/27/2004 0.54 mg/L .05 mg/L

TDS Total Dissolved Solids 2540C 09/27/2004 4490 mg/L 1 mg/L

NO2-N Nitrite Nitrogen 4500NO3F 09/24/2004 0.010 mg/L .002 mg/L

ALKPHE Alkalinity-Phenolphthalein 2320B 09/24/2004 <1 mg/L 1 mg/L

OHCa Hydroxide (as CaCO3) 2320B 09/24/2004 <1 mg/L 1 mg/L

HCO3Ca Bicarbonate (as CaCO3) 2320B 09/24/2004 158 mg/L 1 mg/L

CO3Ca Carbonate (as CaCO3) 2320B 09/24/2004 <1 mg/L 1 mg/L

TOTALK Total Alkalinity (as CaCO3) 2320B 09/24/2004 158 mg/L 1 mg/L

EC Electrical Conductivity 2510B 09/24/2004 7510 um/cm 1 um/cm

pH pH 4500H+B 09/23/2004 7.7 UNITS 1 UNITS

SO4 Sulfate X1-300.0 09/23/2004 305 mg/L .5 mg/L

PO4-P Phosphate Phosphorus 
(orthophosphate)

X1-300.0 09/23/2004 <0.1 mg/L .1 mg/L

NO3-N Nitrate Nitrogen X1-300.0 09/23/2004 <0.1 mg/L .1 mg/L

Cl Chloride X1-300.0 09/23/2004 2330 mg/L .5 mg/L

Br Bromide X1-300.0 09/23/2004 8.9 mg/L .1 mg/L

OCWD WRMS RPT#: 2583 Page 1 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace



ORANGE COUNTY WATER DISTRICT

SAMPLE INFORMATION AND RESULTS

Perf Interval (ft bgs):

Sample Group ID:

Sample ID:

Sample Date/Time:

Sample Depth (ft):

Sample Matrix:

Sampling Method:

Sampling Agency:

Sampled By:

Monitoring Program:

Comments:

Lab Sample Number:

Laboratory:
Laboratory:Analysis Requested:

EC (umhos/cm):

pH (UNITS):

Temperature (°C):

Dissolved Oxygen (mg/L):

Dissolved Oxygen Temperature (°C):

12:15

End Sample Date/Time:
FIELD PARAMETERS

Total Chlorine (mg/L):

Free Chlorine (mg/L):

Station Name:

Station Type:

Aquifer:

WELL CASING

203-299

UNDEFINED

KAYO-SB/1

PURSCHE, ROY

SEAL BEACH

 4011920 

 4024962 

09/23/2004

WATER

DEDICATED PUMP

ORANGE COUNTY WATER DISTRICT

LAURA MOORE / ERIK VAALER

Basinwide Monitoring

04090629-05

OCWD

UNKNOWN

7.3

23.2

NA

NA

NA

NA

7210

City:

Well Name:

Well Owner:

Abbreviation

Parameter

Name

Analysis

Method

Dates

Extract Analysis

Results

Value Units

Detection Limit

Value Units

Computed Values

Data Access: Approved for External Use      Qualifier: Validated Sample

AI Aggressive Index UNKWQAN 13.080 A.I.

NO2 Nitrite UNKWQAN 0.0 mg/L 0 mg/L

NO3NO2-N Nitrate + Nitrite Nitrogen UNKWQAN 0.01 mg/L 0 mg/L

T22CAT Title 22 Total Cations UNKWQAN 72.994 meq/L

NO3 Nitrate UNKWQAN ND mg/L .4 mg/L

HCO3 Bicarbonate (as HCO3) UNKWQAN 192.6 mg/L 1.2 mg/L

OCWD WRMS RPT#: 2583 Page 2 9:5004/13/2011NA:  Not Analyzed
ND: Not Detected
TR: Trace
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1.0 INTRODUCTION 

This well decommissioning report describes the activities performed during the abandonment of 
agricultural well KAYO-SB (State Well No. 05S/11W-17H02) located at the Naval Weapons 
Station (NAVWPNSTA) Seal Beach, Seal Beach, California. Figures 1-1 and 1-2 show the 
location of NAVWPNSTA Seal Beach, and the general location of agricultural well KAYO-SB. 
On behalf of the Department of the Navy (DON), this well decommissioning report has been 
prepared by Tetra Tech EC, Inc. (TtEC) under Naval Facilities Engineering Command, 
Southwest Contract No. N62473-06-D-2201, Contract Task Order (CTO) No. 0010. 

1.1 PROJECT OBJECTIVE 

Agricultural well KAYO-SB was located on NAVWPNSTA Seal Beach, approximately 1,300 
feet south of Bolsa Avenue and approximately 800 feet west of Bolsa Chica Road (see 
Figure 1-2). The well coordinates (based on the state plane coordinate system) are 1,454,992 
(easting) and 577,131 (northing), and the geographic coordinate for the longitute is 33° 44’ 24” 
and the latitute is 118° 2’ 34”. 

Agricultural well KAYO-SB was used as an irrigation source for a portion of NAVWPNSTA 
Seal Beach that is currently leased out for crop production. 

On September 23, 2004, Orange County Water District (OCWD) collected a groundwater sample 
from irrigation well KAYO-SB by collecting water discharge approximately 1,500 feet from the 
well location. This well was used to irrigate agricultural crops grown on the NAVWPNSTA Seal 
Beach. The water sample from the irrigation well was analyzed by the OCWD laboratory for 
volatile organic compounds (VOCs) (including fuel oxygenates) using EPA Method 524.2; 
1,4-dioxane using a method identified as 14DIOX on the OCWD laboratory reports; and 
perchlorate using Method X1-312.0. The OCWD laboratory analyzed both a primary and 
duplicate sample from the well. The groundwater sample was collected from a distribution pipe a 
few hundred feet from the well. Groundwater sample results from well KAYO-SB indicated the 
presence of trichloroethene (TCE), 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,l-DCE), 
and tetrachloroethene (PCE). 1,1,l-trichloroethane (1,1,1-TCA) was detected at trace levels. 
Based on the results, the DON directed TtEC to destroy the well in order to eliminate the 
exposure pathway and to prevent future use of the well for crop-irrigation purposes (Haley and 
Aldrich, 2005). The tabulated data below show the analysis results in micrograms per liter (μg/L) 
for the above chemical compounds.  

Analysis Results for Samples Collected on September 23, 2004  

 
TCE
μg/L 

1,1-DCA
μg/L 

1,1-DCE
μg/L 

1,1,1-TCA 
μg/L 

PCE 
μg/L 

Well KAYO-SB 25.3 13.8 30.3 -- 1.8 
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1.2 MONITORING WELL CONSTRUCTION 

Prior to performing the well abandonment, TtEC reviewed available public records pertaining to 
the well and a previously performed video log to verify the construction details and the well’s 
condition.  

According to the original well drilling log, the well was originally drilled to 320 feet below 
ground surface (bgs) in 1926 and was cased to 299 feet bgs. Perforations were present in three 
intervals: 203 to 208 feet bgs, 233 to 240 feet bgs, and 297 to 299 feet bgs.  

Based on a video log report provided by Water Well Redevelopers, Inc., dated February 16, 
1994, agricultural well KAYO-SB was originally constructed with 16-inch-diameter steel casing 
from the ground surface to 200 feet bgs, and 14-inch-diameter steel casing below 200 feet bgs. 
The video log showed that the casing collapsed at 294 feet bgs, indicating that the bottom 5 feet 
of the well had collapsed. The video log also indicated that a majority of the perforations in the 
casing were encrusted with mineral deposits and rust, and for the most part, were impossible to 
see. The exact location of individual perforated zones could not be determined. Perforations 
were, however, noted on the video log report between approximately 233 and 243 feet bgs. After 
the video log was complete, a 12-inch-diameter steel liner was installed in the well and the 
annular space between the liner and the outer casing was backfilled with pea gravel. The liner 
was perforated (beginning at approximately 200 feet bgs) and an 8-inch-diameter impeller pump 
was placed back in the well at approximately 162 feet bgs. As per the Orange County Pump 
Company information and logs that were provided in the Final Well Abandonment Work Plan 
(TtEC, 2006a), the pump discharge was made of 20-foot-long pipe segments that were threaded 
together. The pump was connected to the motor that was sitting on top of the well and secured to 
a 4-foot by 4-foot and 36-inch-thick concrete foundation. 

1.3 SCOPE OF WORK 

The main tasks involved in destroying well KAYO-SB included the following: 

• Securing the appropriate well destruction permit 
• Procuring the required subcontractors, equipment, and materials 
• Removing the pump motor, pump, and discharge pipe from the well 
• Creating a video log of existing conditions of the well 
• Collecting and analyzing groundwater samples from three discrete depths within the 

well 
• Destruction of the well via grouting with concurrent collection, containerization, and 

subsequent disposal of the displaced wastewater generated from grouting activities 
• Construction of a concrete cap for the well casing  
• Disposal of well destruction debris and wastewater 

Details regarding these tasks are described in Section 2.0. 
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2.0 WELL DESTRUCTION ACTIVITIES 

This section describes each element of the scope of work that was performed during well 
destruction. Well destruction activities were performed from September 11 through September 
14, 2006 and from November 7 through November 8, 2006. The well destruction activities were 
performed under the direct observation or at the approval of an OCHCA inspector. 

2.1 PERMITTING 

A well destruction permit (Well Destruction Permit # 06-08-23) was obtained from the OCHCA, 
Environmental Health Division on August 22, 2006 prior performing the well destruction. A 
copy of the well destruction permit is included in Appendix A.  

2.2 SUBCONTRACTING / PROCUREMENT 

Destruction of agricultural well KAYO-SB was performed by several specialty subcontractors 
under the direct supervision of TtEC. Test America of Anaheim, California was contracted to 
perform the well destruction. Video logging of the well prior to destruction was performed by 
Pacific Surveys of Claremont, California.  

2.3 MODIFICATION TO THE WORK APPROACH 

At the outset of field activities, it became apparent that existing conditions present at the site 
necessitated modifications to the work approach in order to accomplish the work in a safe 
manner. Several surface and subsurface encumbrances exist in very close proximity to the former 
well location. Electrical power currently exists to a wooden pole located approximately 8 feet 
away from the former well head location. This is the power supply that was formerly used to 
provide electricity to run the well pump motor. While the power supply had been previously de-
energized from the pole to the pump motor, a live electrical feed remains between the wooden 
pole and a nearby power line. The wooden pole is approximately 15 feet high and in generally 
poor condition, showing evidence of dry rot, and is leaning away from the well at about 
25 degrees from vertical. Additionally, a water overflow standpipe associated with the irrigation 
system currently resides approximately 5 feet from the well head. This structure stands vertically 
approximately 12 feet, consists of a steel conduit encased in concrete, and has an approximate 
diameter of 18 inches. This structure was to remain intact in order to support continued future 
agricultural use in this area. Per a discussion between TtEC and Mr. Roy Pursche (farm operator 
at NAVWPNSTA Seal Beach), the 3rd encumbrance was purportedly a concrete pipe located 
approximately 3 to 4 feet bgs running from the water overflow standpipe adjacent to the well to a 
second standpipe located approximately 150 feet to the east. That alignment meant that the pipe 
runs within approximately 3 feet of the former well head location. Per Mr. Pursche, the pipe is 
approximately 20 inches in diameter and is part of the original well installation in 1926. The 
planned excavation extent and proximity of the pipe to the well would have likely required 

RACIV070681 FnlWellDecomRpt.doc 2-1 Final Well Decommissioning Report 
Naval Weapons Station Seal Beach 

Seal Beach, California 
DCN: ECSD-RACIV-07-0681 

CTO No. 0010, 02/12/07 



 

supporting the pipe; however the age and/or condition of the pipe raised the likelihood that its 
integrity could have been compromised by the work.  

Per the Final Well Abandonment Work Plan (TtEC, 2006a), TtEC was to excavate to a total 
depth of 6 feet bgs in order to construct a concrete cap on the top of the well casing. Excavating 
to 6 feet bgs would have required sloping the excavation sidewalls so that the work could have 
been completed in a safe manner, and would have placed all 3 encumbrances within the 
excavation footprint. Excavating to the extent planned may have compromised the stability of the 
surface and subsurface encumbrances, and the decision was made by the DON (with OCHCA 
concurrence) to modify the work approach in constructing the concrete cap on the well. The total 
excavation depth was reduced to 3 feet bgs rather than 6 feet as specified in the Final Well 
Abandonment Work Plan (TtEC, 2006a). The approach was then to cut off the well casing at 
1.5 feet bgs (i.e. extending 1.5 feet above the excavation floor), mushroom the top of the casing 
(i.e. flare the exposed 1.5-foot segment of the well casing to create 1 foot of total vertical stick 
up), and backfill the excavation with concrete from 3 feet bgs to 1 foot bgs. This would create a 
2-foot-thick concrete cap with 1 foot of concrete over the top of the casing. The remaining 1 foot 
of the excavation would then be backfilled with soil to match the surrounding grade. By reducing 
the total excavation depth, this in turn would eliminate the sloping requirements for the 
excavation sidewalls. This minimizes the lateral extent of the excavation and markedly improves 
safety by eliminating potential stability hazards associated with the adjacent surface and 
subsurface encumbrances. The modified work approach was approved by the OCHCA on 
September 14, 2006. 

2.4 WELL PUMP MOTOR AND PUMP REMOVAL 

The well pump motor and pump removal commenced on September 11, 2006 and was completed 
on September 13, 2006. The power supply to the pump motor had been previously de-energized 
and disconnected. 

The pump motor and pump with 6-inch diameter, steel discharge pipe (approximately 240 feet in 
length) were removed from the well with a crane. The pump motor was first removed from the 
well head and subsequently turned over to Mr. Roy Pursche. The pump and discharge pipe were 
removed by lifting and systematically unscrewing each 20-foot-long segment. The pipe segments 
contained an oily residue that was likely present due to past application of lubricating oil. An 
attempt was made to decontaminate the pipe with a pressure washer and warm water, however 
this process was ineffective in removing the oil and was discontinued to avoid generating 
additional wastewater. Following the removal of the pump and discharge pipe from the well, the 
segments were stacked on a 10-mil-thick polyethylene liner and covered with an additional piece 
of liner. A temporary equipment decontamination pad, consisting of a bermed polyethylene liner, 
had been constructed to facilitate collection of the decontamination rinse water. The 
decontamination rinse water was collected and containerized in a Department of Transportation-
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approved 55-gallon drum. The liner used for the decontamination pad was also placed into a 
55-gallon drum for storage pending off-site disposal. 

After the pump and discharge pipe were removed, the following day the well was tested for the 
presence of lubrication oil on the groundwater surface. No lubrication oil was detected floating 
on the groundwater surface. Therefore, no oil product was removed from inside the well. 

2.5 VIDEO LOGGING 

After the pump and discharge pipe were removed from the well, a video log of the well was 
performed on September 14, 2006. The purpose of the video log was to evaluate the condition of 
the well before destruction activities began, including the condition of the casing, depths and 
condition of existing perforations, depth of the well, and the presence of any obstructions or 
encrustations that may have interfered with the destruction. A copy of the video log is provided 
in Appendix B. 

Video logging of the well revealed that the well was screened from 208.6 feet bgs to 286.7 feet 
bgs. The video logging was stopped at silt/sediments at 286.7 feet bgs. The well casing was 
twelve inches in diameter from ground surface to the bottom of the casing, and consisted of 3/8-
inch-thick steel. While there was evidence of rust along the entire length of the casing, the 
locations of the screened intervals were readily apparent from the video log and encrustation was 
minor. 

At the conclusion of video logging, site work was suspended in order to evaluate the video and to 
determine the most viable well destruction method. Based on discussion between TtEC and the 
well abandonment contractor, it was determined that the thickness of the steel well casing 
precluded the use of a tearing device (mill-knife) to destroy the well casing in advance of 
grouting. The decision was made by the DON (with OCHCA concurrence) to delete the 
perforation of the well casing from the abandonment process, and to proceed with grouting the 
well.  

2.6 GROUNDWATER SAMPLING AND ANALYSIS 

After the video log was completed, three samples of groundwater were collected from three 
discrete depths within the well. The groundwater sample locations were based on the location of 
screened intervals within the outer casing of the well, and were collected at depths of 
approximately 208 feet bgs, 240 feet bgs, and 280 feet bgs corresponding with the general location 
of the well screen/perforation for the outer well casing (original 16 inch diameter well casing) as 
presented on Figure 2-1. Groundwater samples were collected on September 15 and 18, 2006 and 
submitted to EMAX Laboratories, Inc. (Torrance, California) for analysis of VOCS, total 
petroleum hydrocarbons quantified as diesel, and total petroleum hydrocarbons quantified as 
gasoline. The samples were collected via low-flow methodology and in accordance with the Final 
Sampling and Analysis Plan (TtEC, 2006b). 
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Table 2-1 presents a summary of the laboratory analytical results. The chain of custody and the 
laboratory reports are included in Appendix C.  

TABLE 2-1 

SUMMARY OF GROUNDWATER ANALYSIS RESULTS – KAYO-SB 
AGRICULTURAL WELL 

Sample Number 
Sample Depth 

10-003 10-002 10-005 
Analytes with 

Detections 

  
  

Unit 
208 feet 240 feet 280 feet 

1,1,1-TCA μg/L 1.7 0.50J 0.24J 
1,1- DCA μg/L 75 21 11 
1,1-DCE μg/L 170 46 23 
1,2-DCA μg/L 0.37J ND ND 

CIS - 1,2 -DCE μg/L 0.57J ND ND 
PCE μg/L 15 4.7 2.3 
TCE μg/L 140 43 22 

Vinyl Chloride μg/L 0.43J ND ND 

Notes: 

μg/L – micrograms per liter; J – estimated value; ND – not detected 

 

2.7 WELL DESTRUCTION 

Well destruction via grouting commenced on November 7, 2006 and was completed on 
November 8, 2006. Prior to grouting the well, the depth of the well was measured using a water-
level sounder to confirm the depth of the well based on the video log results and to verify the 
amount of sealing material required. The amount of sealing material was determined from the 
following calculation:  

π * (well casing radius [feet])2 * (total depth [feet])    =   amount of sealing material (cubic yards) 
27 

Based on the 286 foot depth of the well, the casing volume was calculated to be approximately 
225 cubic feet, or 8.3 cubic yards. 

The well was grouted with a 10-sack cement slurry. A series of fourteen 20-foot-long, 3-inch-
diameter tremie pipes were threaded together to create one continuous pipe and placed into the 
well with the bottom of the tremie pipe at a depth of 286 feet bgs. The truck containing the 
cement slurry then discharged the slurry into a diesel-powered pump, which forced the slurry 
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into the tremie pipe and down into the well. The groundwater that was displaced as the slurry 
was pumped into the well was placed into a series of 55-gallon drums as the grouting operation 
progressed. This process generated a total of twenty-three 55-gallon drums of groundwater. The 
grouting process continued until the entire well was backfilled with slurry to the top of the well 
casing. An estimated total of 9.5 cubic yards (or 256.5 cubic feet) of slurry were placed into the 
well. This estimate was based on the fact that 10 cubic yards of slurry were delivered to the site 
and an estimated 0.5 cubic yards of slurry remained in the truck at the completion of grouting 
operations. This implies that approximately 1.2 cubic yards (31.5 cubic feet, or 236 gallons) of 
slurry traveled out into the formation during the grouting process. 

2.8 CONCRETE WELL CAP CONSTRUCTION 

At the completion of the grouting process, a concrete cap was constructed on the top of the well 
casing. Initially the 36-inch-thick concrete apron that surrounded the top of the well casing was 
demolished. Per the approved modification to the work approach, the area surrounding the top of 
the well casing was excavated to a depth of 3 feet bgs and a diameter of 5 feet, with the well 
casing located in the center of the excavation. The top of the steel well casing was then cut off 
with an acetylene torch such that 1.5 feet of casing remained exposed at the bottom of the 
excavated area. A hot work permit was obtained from the NAVWPNSTA Seal Beach Fire 
Department prior to cutting the casing. 

After the casing was cut, the top of the casing was flared. This was achieved by first making 
6 vertical cuts spaced evenly around the perimeter of the casing. Each vertical cut was 6 inches 
in length starting from the top of the casing. The steel between each cut was then bent into a 
horizontal configuration, which reduced the overall vertical length of exposed casing from 
1.5 feet to 1 foot. Once flaring was completed, the excavation was backfilled with concrete that 
had a compressive strength of 2,500 pounds per square inch. Concrete was backfilled from the 
excavation floor (i.e. 3 feet bgs) to 1 foot bgs over the entire 5-foot diameter of the excavation. 
This created a 2-foot-thick concrete cap on the top of the remaining well casing. In total, 
approximately 2 cubic yards of concrete were used to construct the well cap. The remaining 
1 foot of the excavation was then backfilled with soil from around the well and blended to match 
the surrounding grade.  

2.9 WASTE MANAGEMENT AND DISPOSAL 

Construction debris (demolished concrete and an approximate 5 foot length of well casing) were 
containerized in one 5-cubic-yard roll-off bin. The roll-off bin containing the non-hazardous 
construction debris was transported off site to a Class III landfill on November 24, 2006. 

The polyethylene liner from the pump and discharge pipe decontamination was placed into a 
55-gallon drum. The decontamination water was also placed into one 55-gallon drum. The 
twenty-three 55-gallon drums containing the displaced groundwater and the two additional 
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drums were transported to the investigation derived waste storage yard located at Bolsa Avenue 
and 9th Street on NAVWPNSTA Seal Beach. All drums were classified as non-hazardous waste 
based on the groundwater sample results and were appropriately labeled. Off-site disposal of the 
drums is pending. 
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PHOTOREVISED:1965
SERIES: 7.5
SCALE: 1:24000

SITE NAME: IRP Site 75 - Agricultural Well
KAYO-SB

 ADDRESS: Naval Weapons Station Seal Beach

Seal Beach, CA 90740
LAT/LONG: 33.7399 / -118.0435

CLIENT: Accord Environmental
CONTACT: Michael Sayre
INQUIRY#: 3194837.4
RESEARCH DATE: 10/27/2011



Historical Topographic Map

→
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MAP YEAR: 1981
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SCALE: 1:24000

SITE NAME: IRP Site 75 - Agricultural Well
KAYO-SB

 ADDRESS: Naval Weapons Station Seal Beach

Seal Beach, CA 90740
LAT/LONG: 33.7399 / -118.0435

CLIENT: Accord Environmental
CONTACT: Michael Sayre
INQUIRY#: 3194837.4
RESEARCH DATE: 10/27/2011
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Permits and Notifications 
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Orange County Well Permit 
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Huntington Beach Encroachment Permits 
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Well and Boring Logs 
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No data

clayey SILT, olive brown (2.5Y4/3), soft, plastic, wet to saturated, no odor

silty SAND, dark olive gray (5Y3/2), slightly plastic, fine grained, saturated, no odor

SAND, olive (5Y4/3), loose, coarse to fine grained, non plastic, well graded, saturated, no odor

SILT, olive gray (5Y3/2),  medium  stiff, non plastic, micaceous, saturated, no odor

clayey SILT, olive gray (5Y4/2), stiff, slightly plastic to plastic, saturated, no odor

SILT, olive (5YR4/3), saturated, no odor
clayey SILT, olive (5Y4/3),  medium  stiff, slightly  plastic, saturated, no odor

SILT, light olive brown (2.5Y5/4) to dark olive gray (5Y3/2),  medium  stiff, non plastic, saturated, 
no odor

SAND, olive (5Y4/2),  fine grained, non plastic, poorly graded, saturated, no odor

SILT, dark olive gray (5Y3/2),  medium  stiff, non plastic, saturated, no odor

SAND, dark olive gray (5Y3/2), fine grained, non plastic, saturated, no odor
silty CLAY, dark olive gray (5Y5/2), very stiff, plastic to very plastic, saturated, no odor
silty SAND, dark olive gray (5Y5/2),  medium  dense, non plastic to slightly plastic, saturated, no 
odor

clayey SILT, dark olive gray (5Y5/2), slightly plastic,  medium  stiff, saturated, no odor
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.342CASING ELEVATION (ft):

2217497.489NORTHING: 6016495.917EASTING:

299WELL DEPTH (ft bgs): SCREEN INTERVAL (ft bgs):

SB75MW01BORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/11/2011DATE FINISHED:

DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW01

STATIC WATER LEVEL

PUMP INLET



GROUT

200

180

160

140

120

SAND, dark olive gray (5Y3/2),  medium  stiff, fine grained, trace silt, non plastic to slightly plastic, 
saturated, shell fragments present throughout, no odor

SAND, olive gray (5Y4/2),  medium  dense, fine grained, poorly graded, non plastic, saturated, 
shell fragments, no odor

SAND, light yellow brown (2.5Y6/4),  medium  dense, medium to fine grained, trace silt,  
moderately  to poorly graded, non plastic, saturated, no odor

SAND, olive (5Y5/4), medium dense, medium to fine grained,  moderately to poorly graded, non 
plastic, saturated, no odor

SAND, light yellow brown (10YR6/4), medium dense, coarse to fine grained, well graded, non 
plastic, saturated, no odor

SAND, light yellow brown (10YR6/4), medium dense, medium to fine grained,  moderately to 
poorly graded, non plastic, saturated, no odor

SAND, olive (5Y5/4), meduim dense, medium to fine grained,  moderately to poorly graded, non 
plastic, saturated, no odor

SAND, olive (5Y5/4), loose, medium to fine grained, trace coarse grained, well graded, non plastic, 
saturated, no odor

gravelly SAND, olive (5Y5/4) loose, medium to fine grained with gravel, well graded, non plastic, 
saturated, no odor

gravelly SAND with cobbles, pale olive (5Y6/4), loose, coarse to fine grained with gravel and 
cobbles, non plastic, saturated, no odor

SILT, dark olive gray (5Y3/2), mediium stiff, non plastic to slightly plastic, saturated, no odor
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.342CASING ELEVATION (ft):

2217497.489NORTHING: 6016495.917EASTING:

299WELL DEPTH (ft bgs): SCREEN INTERVAL (ft bgs):

SB75MW01BORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/11/2011DATE FINISHED:

DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW01

STATIC WATER LEVEL

PUMP INLET



300

280

260

240

220

SAND, light yellow brown (2.5Y6/3), medium dense, fine grained, non plastic, yellow interbeds, 
saturated, no odor

gravelly SAND, light olive brown (2.5Y5/3), medium dense, fine to coarse grained, well graded, 
non plastic, saturated, no odor

SAND, olive (5Y4/3), medium dense, fine grained,  non plastic, saturated, no odor

clayey SILT to SILT, olive (5Y5/4), medium stiff to hard, non plastic to slightly plastic, saturated, no 
odor

SAND, trace gravel, olive (5Y5/3), loose, coarse to fine grained, slightly plastic, saturated, no odor

SILT, olive (5Y4/3), non plastic, stiff, saturated, no odor

SAND, olive (5Y4/3), loose, fine grained, poorly graded, non plastic, saturated, no odor

silty SAND, dark grayish brown (2.5Y4/2), loose, fine grained, trace medium grained, saturated, no 
odor

SILT, olive gray (5Y4/2), stiff, non plastic to slightly plastic, saturated, no odor

SAND, olive (5Y4/3), medium to fine grained, moderately graded, possible slough, saturated, no 
odor

gravelly SAND, olive (5Y4/3), loose, medium to fine grained with gravel. trace coarse grained, well 
graded, saturated, no odor

SAND, olive (5Y4/3), medium to fine grained, trace coarse grained, well graded, saturated
clayey SILT, dark olive gray (5Y3/2), very stiff, slightly plastic, saturated, gravel size hard dry silty 
clasts, no odor

gravelly SAND, olive (5Y4/3), loose, coarse to fine grained with gravel, well graded, possible 
clay/silt contact at 299 feet, no odor
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.342CASING ELEVATION (ft):

2217497.489NORTHING: 6016495.917EASTING:

299WELL DEPTH (ft bgs): SCREEN INTERVAL (ft bgs):

SB75MW01BORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/11/2011DATE FINISHED:

DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW01

STATIC WATER LEVEL

PUMP INLET



STICKUP

GROUT

BENTONITE

#0/30 SAND

#2/16 SAND
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No data

clayey SILT, olive brown (2.5Y4/3), soft, wet, plastic, saturated

SAND, olive (5Y4/3), loose, coarse to fine grained, well graded, non plastic, saturated

clayey SILT, olive gray (5Y3/2), medium  stiff, plastic. saturated
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12.32

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

17.048CASING ELEVATION (ft):

2217488.964NORTHING: 6016511.242EASTING:

50WELL DEPTH (ft bgs): 37 - 47SCREEN INTERVAL (ft bgs):

SB75MW01ABORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/13/2011DATE FINISHED:

8/9/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW01A

STATIC WATER LEVEL

PUMP INLET
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#0/30 SAND

#2/16 SAND

BENTONITE
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No data

clayey SILT, olive brown (2.5Y4/3), soft, plastic, saturated, no odor

silty CLAY, olive brown (2.5Y4/3), stiff, plastic, saturated, no odor

clayey SILT, olive brown (2.5Y4/3) soft, wet to saturated, slightly plastic to plastic, no odor

silty SAND, dark olive gray (5Y3/2), fine grained, slightly plastic, saturated, no odor

gravelly SAND, olive (5Y4/3), loose, coarse to fine grained with gravel, loose, well graded, non 
plastic, saturated, no odor

SAND, olive (5Y5/4),  coarse to fine, well graded, non plastic, saturated

SILT, olive gray (5Y3/2), medium  stiff, non plastic to plastic, saturated, no odor, variably 
micaceous

clayey SILT, olive gray (5Y4/2), medium  stiff, slightly plastic to plastic, saturated, no odor, 
micaceous

clayey SILT, olive (5Y5/3), medium stiff, saturated, non plastic to plastic, saturated, no odor, 
yellowish brown (10YR5/4) interbeds

SAND, dark olive gray (5Y3/2), medium to fine grained, moderately to poorly graded, saturated, no 
odor

silty SAND, dark olive gray (5Y3/2), non plastic to slightly plastic, well graded, saturated, no odor
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

16.998CASING ELEVATION (ft):

2217483.061NORTHING: 6016495.981EASTING:

98WELL DEPTH (ft bgs): 80 - 90SCREEN INTERVAL (ft bgs):

SB75MW01BBORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/12/2011DATE FINISHED:

8/9/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW01B

STATIC WATER LEVEL

PUMP INLET
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No data

silty CLAY, olive (5Y5/4), stiff to very stiff, plastic, saturated

clayey SILT, olive (5Y4/3), plastic, stiff, saturated, gravel size gravel size hard dry silty clasts

silty CLAY, olive (5Y5/4), very plastic, very stiff, saturated

clayey SILT, olive (5Y4/3), plastic, stiff to very stiff, saturated

silty CLAY, olive (5Y5/4), plastic to very plastic, very stiff, saturated

sandy SILT with CLAY, olive (5Y4/3), plastic, saturated

SAND, olive (5Y5/4), non plastic, loose, saturated

gravelly SAND, yellowish brown (10YR5/6), non plastic, loose, saturated

gravelly SAND, olive (5Y5/4), non plastic, loose, saturated

SAND, olive yellow (5Y6/6), non plastic, loose,  medium  graded, saturated
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

17.444CASING ELEVATION (ft):

2217886.857NORTHING: 6016106.209EASTING:

50WELL DEPTH (ft bgs): 40 - 50SCREEN INTERVAL (ft bgs):

SB75MW02ABORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/15/2011DATE FINISHED:

8/8/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW02A

STATIC WATER LEVEL

PUMP INLET
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No data

clayey SILT, olive (5Y4/3), stiff, plastic, gravel size hard dry silty clasts, wet, no odor

silty CLAY, olive (5Y5/4),  medium  stiff to stiff, plastic to very plastic, wet, saturated, no odor

SILT, olive gray (5Y4/2), stiff, slightly plastic, gravel size hard dry silty clasts, saturated, no odor

silty CLAY, dark olive gray (5Y3/2), stiff, plastic to very plastic, gravel size hard dry silty clasts, 
saturated, no odor

sandy SILT with CLAY, olive (5Y4/3), very stiff, medium grained with gravel, plastic, saturated, no 
odor

gravelly SAND, olive (5Y5/4), loose, coarse to fine grained with gravel, well graded, saturated, no 
odor

SAND, olive yellow (5Y6/6), loose,  medium to fine grained, trace gravel, medium  to poorly 
graded, saturated, no odor

SILT, olive gray (5Y4/2), non plastic to slightly plastic, saturated, no odor, gravel size hard dry silty 
clasts

SILT as above

SILT, dark olive gray (5Y3/2), stiff, non plastic, saturated, no odor, micaceous

silty SAND, dark olive gray (5Y3/2), medium dense, slightly plastic, saturated, no odor

SAND, olive gray (5Y4/2), medium  dense, fine grained, medium  to poorly graded, non plastic, 
saturated, no odor
SILT, dark olive gray (5Y3/2), soft, slightly plastic, saturated, no odor
sandy SILT, dark olive gray (5Y3/2), medium stiff, fine grained, slightly plastic to plastic, saturated, 
no odor
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15.62

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.032CASING ELEVATION (ft):

2217869.089NORTHING: 6016095.581EASTING:

105WELL DEPTH (ft bgs): 90 - 100SCREEN INTERVAL (ft bgs):

SB75MW02BBORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/14/2011DATE FINISHED:

8/8/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW02B

STATIC WATER LEVEL

PUMP INLET
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silty CLAY, olive (5Y4/3), very stiff, plastic, abundant gravel size hard dry silty clasts, wet

silty CLAY, dark olive gray (5Y3/2), plastic to very plastic, saturated, gravel size hard dry silty clasts

silty CLAY, olive (5Y4/3), stiff, plastic, saturated, minor gravel size hard dry silty clasts

SILT, olive gray (5Y4/2), slightly plastic to plastic, saturated

silty CLAY, olive (5Y4/3), stiff, plastic, saturated
silty CLAY, dark olive gray (5Y3/2), very stiff, slightly plastic

gravelly SAND, pale olive (5Y6/4), loose, non plastic, saturated

SAND, pale olive (5Y6/4), loose, moderately to poorly graded, non plastic, saturated

gravelly SAND with SILT, olive gray (5Y4/2), saturated

clayey SILT, dark olive gray (5Y3/2), very stiff, slightly plastic, saturated, gravel size hard dry silty 
clasts
SILT, dark olive gray (5Y3/2), stiff, slightly plastic to plastic, gravel size hard dry silty clasts, 
saturated

SILT, mottled light olive brown (5Y5/4) and bluish gray (5B6/1), stiff to very stiff, slightly plastic, 
saturated

SILT with CLAY, pale olive (5Y6/4), stiff to very stiff, slightly plastic to plastic, saturated

SILT, pale olive (5Y6/4), stiff, slightly plastic, included reddish brown organic material, saturated

silty SAND to SAND with trace silt, dark olive gray (5Y3/2), medium  dense, fine grained, 
moderately to poorly graded, saturated

sandy SILT, dark olive gray (5Y3/2), loose, fine grained, non plastic, saturated
SAND, fine grained, trace silt, poorly graded, saturated
SILT, dark olive gray (5Y3/2), slightly plastic, stiff, saturated
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15.43

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

17.323CASING ELEVATION (ft):

2217873.044NORTHING: 6016084.499EASTING:

101WELL DEPTH (ft bgs): 91 - 101SCREEN INTERVAL (ft bgs):

SB75MW02CBORING/WELL LOCATION:

F. ESSIGLOGGED BY:

8/16/2011DATE FINISHED:

8/23/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW02C

STATIC WATER LEVEL

PUMP INLET
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No data

clayey SILT, olive gray (5Y4/2), stiff, plastic, wet to saturated, gravel size hard dry silty clasts

SILT, olive gray (5Y4/2), slightly plastic, stiff, saturated, gravel size hard dry silty clasts

clayey SILT, dark olive gray (5Y3/2), stiff, plastic, saturated, gravel size hard dry silty clasts

silty CLAY, pale olive (5Y6/3), medium  stiff, very plastic, saturated

silty SAND with CLAY, pale olive (5Y6/3), stiff to very stiff, plastic, saturated, gravel size hard dry 
silty clasts

silty CLAY, pale olive (5Y6/3), stiff, very plastic, stiff, saturated, abundant gravel size hard dry silty 
clasts

clayey SILT, light olive brown (2.5Y5/4), medium stiff, slightly plastic to plastic, saturated, trace 
gravel size hard dry silty clasts

clayey SILT/silty CLAY, light yellow brown (2.5Y6/4) and olive (5Y4/4), medium stiff, slightly plastic 
to plastic, saturated

SILT, olive (5Y5/4), medium  dense to  medium  stiff, plastic

SAND, olive gray (5Y4/2), medium dense, well graded, non plastic, saturated

SILT, very dark gray (5Y3/1), medium stiff, non plastic, saturated
SAND, olive (5Y4/3), loose, medium  to poorly graded, non plastic, saturated, black organic silt at 
53.5'

SILT, olive gray (5Y4/2), medium stiff, non plastic, saturated
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12.38

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

17.047CASING ELEVATION (ft):

2217242.112NORTHING: 6016124.13EASTING:

57WELL DEPTH (ft bgs): 43 - 53SCREEN INTERVAL (ft bgs):

SB75MW03ABORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/19/2011DATE FINISHED:

8/8/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW03A

STATIC WATER LEVEL

PUMP INLET
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clayey SILT, olive gray (5Y4/2), stiff, wet, plastic

clayey SILT, dark olive gray (5Y3/2),  stiff to very stiff, slightly plastic to plastic, no odor, wet with 
abundant gravel size hard dry silty clasts

silty CLAY, pale olive (5Y6/3), medium  stiff, very plastic, wet to saturated, no odor, dry hard silty 
clasts,

clayey SILT, light olive brown (2.5Y5/4), medium stiff, slightly plastic to plastic, saturated, no odor, 
abundant gravel size hard dry silty clasts

SILT, olive (5Y5/4) and light yellowish brown (2.5Y6/4), medium  dense to  medium  stiff, non 
plastic, saturated, no odor

SAND, olive (5Y5/3), medium to fine grained, non plastic, saturated, no odor

sandy SILT, dark gray (5Y4/1), medium stiff, non plastic, saturated, no odor

SILT, dark olive gray (5Y3/2), very stiff, non plastic to slightly plastic, saturated, no odor, trace dry 
hard silty clasts

silty CLAY, very dark gray (5Y3/1), very stiff, plastic to very plastic, saturated, no odor, dry hard 
silty clasts, apparent roots/black organic fiber

SILT, light yellowish brown (2.5Y6/4) and olive (5Y5/4), stiff to very stiff, saturated, no odor, non 
plastic

SILT, olive (5Y5/3) and strong brown (7.5YR5/6), stiff, non plastic to slightly plastic, saturated, no 
odor
sandy SILT, olive (5Y4/3), non plastic, saturated, no odor
SILT, olive (5Y5/4), medium stiff, non plastic to slightly plastic, saturated, no odor
clayey SILT, olive gray (5Y5/2), slightly plastic, saturated, no odor

SAND, olive (5Y4/3), medium to fine grained, non plastic, saturated, no odor
very dark grayish brown silt, saturated, no odor
sand interbed between 90 and 91 feet
SILT, dark gray (5Y4/1), medium stiff, non plastic to slightly plastic, saturated, no odor
SAND, dark olive gray (5Y3/2), loose, medium to fine grained, non plastic, saturated, no odor
SILT, dark olive gray (5Y3/2), non plastic, gravel size hard dry silty clasts, saturated, no odor
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DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

15.9CASING ELEVATION (ft):

2217229.571NORTHING: 6016122.316EASTING:

97WELL DEPTH (ft bgs): 80 - 90SCREEN INTERVAL (ft bgs):

SB75MW03BBORING/WELL LOCATION:

F. ESSIGLOGGED BY:

7/18/2011DATE FINISHED:

8/5/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW03B

STATIC WATER LEVEL

PUMP INLET



FLUSH

GROUT

BENTONITE

#0/30 SAND

#2/16 SAND

#0/30 SAND
50
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0 Asphaltic concrete
Base

SAND, light olive gray (2.5Y6/2)

clayey SILT, dark olive gray (5Y3/2), stiff, plastic, saturated, gravel size hard dry silty clasts

SILT, olive gray (5Y4/2), medium  stiff, slightly plastic, saturated

clayey SILT, dark gray (5Y4/1), very stiff, no odor, slightly plastic to plastic, saturated

silty SAND, dark gray with white caliche and orange mottling, medium dense, slightly plastic, 
saturated

SAND, olive (5Y4/3), loose, non plastic, saturated

clayey SILT/silty CLAY, dark gray (5Y4/1), very stiff, slightly plastic to plastic, saturated

AC

GW

SP

ML

SM

SW

ML

7.99

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

13.953CASING ELEVATION (ft):

2217985.26NORTHING: 6017123.755EASTING:

50WELL DEPTH (ft bgs): 38 - 48SCREEN INTERVAL (ft bgs):

SB75MW04ABORING/WELL LOCATION:

T. SHIELDSLOGGED BY:

7/26/2011DATE FINISHED:

8/4/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW04A

STATIC WATER LEVEL

PUMP INLET



FLUSH

GROUT

BENTONITE

#0/30 SAND

BENTONITE
100

90

80

70

60

50

40

30

20

10

0 Asphaltic concrete
Base
SAND, light olive gray (2.5Y6/2), no odor

clayey SILT to silty CLAY, dark olive gray (5Y3/2), stiff to very stiff, plastic, wet, micaceous, gravel 
size hard dry silty clasts

clayey SILT, dark olive gray (5Y4/2), stiff to very stiff, slightly plastic, micaceous, saturated, no 
odor, gravel size hard dry silty clasts

silty SAND, olive gray (5Y4/2), dense, fine grained, sliightly plastic, saturated, no odor

SILT, dark olive gray (5Y3/2), stiff to very stiff, plastic, saturated, no odor

SILT, dark olive gray (5Y3/2), stiff, slightly plastic to plastic, saturated, no odor, some gravel size 
hard dry, silty clasts
clayey SILT, olive (5Y4/4), very stiff, slightly plastic, saturated, no odor, some gravel size hard dry 
silty clasts
SILT, olive gray (5Y4/2), very stiff, slightly plastic, saturated, no odor, some gravel size hard dry 
silty clasts
clayey SILT, gray (5Y5/1), stiff plastic, saturated, no odor, gravel size hard dry silty clasts
SILT, olive (5Y5/3) with mottled orange, stiff, saturated, no odor, slightly plastic, micaceous

SAND, olive (5Y4/3), loose to  medium  dense, coarse to fine grained, intermittent gravel, non 
plastic, saturated, no odor

silty SAND, olive (5Y4/3), moderately dense, coarse to fine grained, moderately dense, saturated, 
no odor, micaceous
SAND, olive (5Y4/2), medium  dense, non plastic, silt sized to fine grained sand, saturated, no 
odor, micaceous
silty SAND, olive (5Y4/2), dense, fine grained, non plastic, saturated, no odor, micaceous

clayey SILT, olive gray, (5Y5/4), stiff to very stiff, plastic, saturated, no odor

clayey SILT, olive gray, (5Y5/4), stiff to very stiff, plastic, saturated, no odor

SAND, olive (5Y4/4), dense, fine grained, non plastic, saturated, no odor, micaceous

sandy SILT, olive (5Y4/3), very dense, slightly plastic, saturated, no odor

SILT, olive (5Y5/3), very stiff, non plastic, saturated, no odor

SILT, olive gray (5Y5/4), and mottled orange brown, very dense, non plastic, saturated, no odor
SAND, olive (5Y5/3), dense, fine grained, non plastic, saturated, no odor
poor recovery

SAND, olive gray (5Y4/2), dense, fine grained, non plastic, saturated, no odor

silty SAND, dark olive gray (5Y3/2), dense, fine grained, slightly plastic, saturated, no odor

SAND, olive gray (5Y4/2), dense, fine grained, non plastic, saturated, no odor

AC
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12.33

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.122CASING ELEVATION (ft):

2217984.941NORTHING: 6017107.952EASTING:

100WELL DEPTH (ft bgs): 82 - 92SCREEN INTERVAL (ft bgs):

SB75MW04BBORING/WELL LOCATION:

T. SHIELDSLOGGED BY:

7/22/2011DATE FINISHED:

8/4/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW04B

STATIC WATER LEVEL

PUMP INLET



FLUSH

GROUT

BENTONITE

#0/30 SAND

#2/16 SAND

#0/30 SAND

BENTONITE50

40

30

20

10

0 Asphaltic concrete
Base

SAND, light olive gray (2.5Y6/2), no odor

silty CLAY, dark olive gray (5Y3/2), stiff to very stiff, plastic, wet to saturated, gravel size hard dry 
silty clasts

silty SAND/sandy SILT, olive gray (5Y4/2), dense, non plastic, saturated

silty CLAY, gray (5Y5/1), stiff, plastic, saturated

silty SAND, olive (5Y5/3), stiff, coarse to fine grained, slightly plastic, saturated

SAND, olive (5Y4/3), loose to  medium  dense, coarse to fine grained, intermittent gravel, 
moderately to poorly graded, non plastic, saturated

SILT, olive (5Y4/2), soft, slightly plastic, saturated
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8.23

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

13.959CASING ELEVATION (ft):

2217459.772NORTHING: 6017035.819EASTING:

50WELL DEPTH (ft bgs): 36 - 46SCREEN INTERVAL (ft bgs):

SB75MW05ABORING/WELL LOCATION:

T. SHIELDSLOGGED BY:

7/26/2011DATE FINISHED:

8/4/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW05A

STATIC WATER LEVEL

PUMP INLET



FLUSH

GROUT

BENTONITE

#0/30 SAND

BENTONITE

100

90

80

70

60

50

40

30

20

10

0 Asphaltic concrete
Base
SAND, light olive gray (2.5Y6/2), no odor

SAND trace SILT, olive (5Y4/4), dense, fine grained, non plastic, saturated, no odor

CLAY, black (5Y2.5/2), very stiff, very plastic, saturated, no odor

silty SAND, olive gray (5Y4/2), dense, fine grained, poorly graded, saturated, no odor

sandy CLAY, olive gray (5Y4/2), very dense, coarse to fine grained, plastic, saturated, no odor

silty SAND, olive (5Y5/3), medium dense, coarse to fine grained, non plastic to slightly plastic, 
saturated, no odor

SAND, olive (5Y4/3), loose to medium dense, coarse to fine intermittent gravel, non plastic, 
saturated, no odor

SILT, olive (5Y4/3), soft, non plastic, saturated, no odor

SILT, very dark gray (5Y3/1), dense, non plastic, saturated, no odor

clayey SILT, dark gray (5Y4/1), very stiff, slightly plastic to plastic, saturated, no odor

SILT/sandy SILT, dark gray (5Y4/1), medium dense to very dense, non plastic, saturated, no odor

clayey SILT, olive (5Y5/3), stiff, plastic, saturated, no odor

SILT, olive (5Y4/4), medium  stiff to very stiff, slightly plastic, saturated, no odor

silty SAND, olive (5Y4/4), dense, non plastic, saturated, no odor
SAND, olive (5Y5/3), medium dense, medium to fine grained, trace coarse grained, non plastic, 
saturated, no odor
clayey SILT, dark gray (5Y4/1), very stiff, slightly plastic, saturated, no odor

SILT, gray (5Y5/1), very stiff, non plastic, saturated, no odor
SILT, olive (5Y4/2), stiff, fine grained, non plastic, saturated, no odor
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9.77

DRILLING CONTRACTOR:

MONITORING WELL LOG

BOART LONGYEAR

SONICDRILLING METHOD:

CONTINUOUS CORESAMPLING METHOD:

14.015CASING ELEVATION (ft):

2217450.093NORTHING: 6017035.116EASTING:

97WELL DEPTH (ft bgs): 80 - 90SCREEN INTERVAL (ft bgs):

SB75MW05BBORING/WELL LOCATION:

T. SHIELDSLOGGED BY:

7/25/2011DATE FINISHED:

8/5/2011DEPTH TO WATER DATE:

NAVD 1988 / WGS 1984DATUM:

NAVAL WEAPONS STATION
SEAL BEACH

DEPTH 
IN FEET
(BGS)

WELL
CONSTRUCTION

LITHOLOGY
USCS

LITHOLOGIC
DESCRIPTION

SB75MW05B

STATIC WATER LEVEL

PUMP INLET
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Well Development Records 
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Site 75 Dedicated Pump Information

Naval Weapons Station Seal Beach, California

Accord MACTEC Joint Venture

August 2011

Well ID Casing Size Casing Type Screen Interval Targeted Pump Inlet Depth Surface Completion Grade (Above or Below Ground) Total Length of Pump Assembly Comments
SB75MW01A 4" SCH 80 PVC 37' to 47' 42' Riser 2' above ground 44'

SB75MW01B 4" SCH 80 PVC 80' to 90' 85' Riser 2' above ground 87'

SB75MW02A 4" SCH 80 PVC 40' to 50' 45' Riser 2' above ground 47'

SB 75MW02B 4" SCH 80 PVC 90' to 100' 95' Riser 2' above ground 97' Abandoned

SB75MW02C 4" SCH 80 PVC 91' to 101' 95' Riser 2' above ground 97' Replacement Wells

SB75MW03A 4" SCH 80 PVC 43' to 53' 48' Riser 2' above ground 50'

SB75MW03B 4" SCH 80 PVC 80' to 90' 85' Riser 2' above ground 87'

SB75MW04A 4" SCH 80 PVC 38' to 48' 43' Flush Mounts 1' below ground 42'

SB75MW04B 4" SCH 80 PVC 82' to 92' 87' Flush Mounts 1' below ground 86'

SB75MW05A 4" SCH 80 PVC 36' to 46' 41' Flush Mounts 1' below ground 40'

SB75MW05B 4" SCH 80 PVC 80' to 90' 85' Flush Mounts 1' below ground 84'
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Together with the USGS, Geotech designed the original bladder pump for groundwater quality and pollution
monitoring. They can pump to the surface from as deep as 1000 feet with minimal agitation for the best repre-
sentative samples.

FEATURES
• True low flow capability for less agitation

• Proprietary resin grade virgin PTFE bladder
for long life

• Constructed of #316 SS for durability

• Economical PVC models are available

• Dedicated or portable turnkey systems

• Designed for wells as small as .75"

• Optional screened intake extends 
bladder life

• Optional Drop-Tube assembly available 
for sampling from greater depths

• Limited lifetime warranty on dedicated
stainless steel systems

CALL GEOTECH TODAY (800) 833-7958
Geotech Environmental Equipment, Inc.

2650 East 40th Avenue  •  Denver, Colorado  80205
(303) 320-4764  • (800) 833-7958 •  FAX (303) 322-7242

email: sales@geotechenv.com     website: www.geotechenv.com

PERFORMANCE

geotech_bladder_pumps.qxp  05/11/10

Bladder Pumps,
Groundwater Sampling

Geotech Bladder Pumps

BLADDER PUMP MODELS

A. GEO1.66PVC36
Durable PVC construction for a great
value in a high volume pump. For 2"
wells or larger.

B. GEO1.66PVC18
The same as above but for less
pump volume requirements.

C. GEO1.66SS36
Made from SS for maximum 
durability. Highest volume rate 
for a low flow pump. For 2" wells 
or larger.

D. GEO1.66SS18
The same as above but for less
pump volume requirements.

E. GEO.85SS24
Made from high-grade SS for 
maximum durability. Extra slim
design provides excellent perform-
ance for its size.

F. GEO.675SS
Our smallest bladder pump, fits in
any well .75" or larger. Made with
the same polished stainless steel as
our other top-of-the-line pumps

A. B. C. D. E. F.

Geotech Bladder Pump Performance Curves



CALL GEOTECH TODAY (800) 833-7958
Geotech Environmental Equipment, Inc.

2650 East 40th Avenue  •  Denver, Colorado  80205
(303) 320-4764  • (800) 833-7958 •  FAX (303) 322-7242

email: sales@geotechenv.com     website: www.geotechenv.com

SPECIFICATIONS

GEO1.66SS36 GEO1.66SS18 GEO1.66PVC36 GEO1.66PVC18 GEO.85SS24 GEO.675SS18

Pump Housing 316 stainless steel 316 stainless steel PVC PVC 16 stainless steel 316 stainless steel

Pump Ends Virgin PTFE Virgin PTFE PVC PVC Virgin PTFE 316 stainless steel

O.D. 1.66"/4.2 cm 1.66"/4.2 cm 1.66"/4.2 cm 1.66"/4.2 cm .850"/2.2 cm .675"/1.71 cm

Length w ⁄Screen 38"/96.5 cm 20"/51 cm 36"/91.4 cm 22"/55.9 cm 25"/63.5 cm 18"/45.72 cm

Weight 5 lbs./1.9 Kg 2.5 lbs./0.93 Kg 3.6 lbs./1.3 Kg 1.8 lbs./.67 Kg 1.6 lbs./.60 Kg .83 lbs. /.38 kg

Volume⁄Cycle 21.1 oz./625 ml 10.5 oz./313 ml 13.8 oz./408 ml 6.9 oz./204 ml 2.1 oz./59.6 ml 1.35 oz/38.4 ml

Max. Flowrate 1.25 gpm/4.7 lpm .65 gpm/2.4 lpm .97 gpm/3.7 lpm .53 gpm/2.0 lpm .10 gpm/.36 lpm .05 gpm/.19 lpm

Minimum Well I.D. 2"/50 mm 2"/50 mm 2"/50 mm 2"/50 mm 1.00"/2.5 mm .75"/1.9 mm

Maximum Depth 1000'/305 m 1000'/305 m 250'/76.25 m 250'/76.25 m 250'/76.25 m 250'/76.25 m

Bladder Pumps,
Groundwater Sampling

Geotech Bladder Pumps
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Well Location Survey Data 
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Point List

Rich Freese
32158 Camino Capistrano
Suite#A
San Juan Capistrano, CA  92675
USA

Phone: 951-314-4028
www.nssurveys.com

northstarsurveys@msn.com

 
 

Project Information

Name: Z:\_Northstar\CURRENT PROJECTS
\Accord Eng\AE02 Seal Bch\Trimble 
Projects\PC_SEAL BEACH.vce

Size: 179 KB
Modified: 9/12/2011 11:55:53 AM (UTC:-7)
Time zone: Pacific Standard Time
Reference number: AE02
Description: NWS Seal Beach - Monitoring Wells 

Asbuilt

Coordinate System

Name: Default
Datum: WGS 1984
Zone: Default
Geoid: G03AZCA
Vertical datum:

Additional Coordinate System Details

Local Site Settings

Project latitude: N33°44'39.72448" Ground scale factor: 1.0000004773896
Project longitude: W118°02'33.75374" False northing offset: 0.000 ft
Project height: 10.000 ft False easting offset: 0.000 ft

 

 
 
 

Point List

ID
Northing 

(US survey foot)
Easting 

(US survey foot)
Elevation 

(US survey foot)
Feature Code

2000 2217229.571 6016122.316 15.900 SB75MW03B

2001 2217242.112 6016124.130 17.047 SB75MW03A

2002 2217886.857 6016106.209 17.444 SB75MW02A

2003 2217873.044 6016084.499 17.323 SB75MW02C

file:///C|/Documents and Settings/jlopez/Local Settings/Temp/TBCTemporal/4czxrtky.nle/Rpt3c468893.html (1 of 2)9/12/2011 11:58:36 AM
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Point List

2004 2217869.089 6016095.581 14.032 SB75MW02B

2005 2217483.061 6016495.981 16.998 SB75MW01B

2006 2217488.964 6016511.242 17.048 SB75MW01A

2007 2217497.489 6016495.917 14.342 SB75MW01C

2008 2217985.260 6017123.755 13.953 SB75MW04A

2009 2217984.941 6017107.952 14.122 SB75MW04B

2010 2217450.093 6017035.116 14.015 SB75MW07B

2011 2217459.772 6017035.819 13.959 SB75MW07A

 

Date: 9/12/2011 11:57:09 AM

Project: Z:\_Northstar\CURRENT 
PROJECTS\Accord Eng\AE02 

Seal Bch\Trimble Projects
\PC_SEAL BEACH.vce

Trimble Business Center
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Groundwater Sampling Logs 
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Investigation-Derived Waste Documentation 
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                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 07/28/11 
Project    : SEAL BEACH SITE 75                            Date   Received: 07/28/11 
Batch No.  : 11G197                                        Date  Extracted: 08/01/11 17:02 
Sample   ID: SB75 TRIP BLANK #1                            Date   Analyzed: 08/01/11 17:02 
Lab Samp ID: G197-04                                       Dilution Factor: 1 
Lab File ID: RHQ009                                        Matrix         : WATER 
Ext Btch ID: VO05H01                                       % Moisture     : NA 
Calib. Ref.: RGQ161                                        Instrument ID  : T-O05 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                    (ug/L)        (ug/L)                  (ug/L) 
----------                                    ------        ------                  ------ 
1,1,1-TRICHLOROETHANE                           ND             1.0                    0.20 
1,1-DICHLOROETHANE                              ND             1.0                    0.20 
1,1-DICHLOROETHENE                              ND             1.0                    0.20 
1,2-DICHLOROETHANE                              ND             1.0                    0.20 
CIS-1,2-DICHLOROETHENE                          ND             1.0                    0.20 
TETRACHLOROETHENE                               ND             1.0                    0.20 
TRICHLOROETHENE                                 ND             1.0                    0.20 
VINYL CHLORIDE                                  ND             1.0                    0.20 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          8.46         10.00          84.6     70-140 
4-BROMOFLUOROBENZENE                           9.22         10.00          92.2     70-130 
TOLUENE-D8                                     9.84         10.00          98.4     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/01/11 
Batch No.  : 11G197                                        Date  Extracted: 08/01/11 15:37 
Sample   ID: MBLK1W                                        Date   Analyzed: 08/01/11 15:37 
Lab Samp ID: VO05H01B                                      Dilution Factor: 1 
Lab File ID: RHQ007                                        Matrix         : WATER 
Ext Btch ID: VO05H01                                       % Moisture     : NA 
Calib. Ref.: RGQ161                                        Instrument ID  : T-O05 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                    (ug/L)        (ug/L)                  (ug/L) 
----------                                    ------        ------                  ------ 
1,1,1-TRICHLOROETHANE                           ND             1.0                    0.20 
1,1-DICHLOROETHANE                              ND             1.0                    0.20 
1,1-DICHLOROETHENE                              ND             1.0                    0.20 
1,2-DICHLOROETHANE                              ND             1.0                    0.20 
CIS-1,2-DICHLOROETHENE                          ND             1.0                    0.20 
TETRACHLOROETHENE                               ND             1.0                    0.20 
TRICHLOROETHENE                                 ND             1.0                    0.20 
VINYL CHLORIDE                                  ND             1.0                    0.20 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          8.55         10.00          85.5     70-140 
4-BROMOFLUOROBENZENE                           9.19         10.00          91.9     70-130 
TOLUENE-D8                                     9.85         10.00          98.5     70-130 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 BATCH NO.:       11G197 
 METHOD:          SW 5030B/8260B 
 ======================================================================================================================== 
 
 MATRIX:          WATER                                           % MOISTURE:      NA 
 DILUTION FACTOR: 1              1              1               
 SAMPLE ID:       MBLK1W 
 LAB SAMP ID:     VO05H01B       VO05H01L       VO05H01C        
 LAB FILE ID:     RHQ007         RHQ004         RHQ005          
 DATE EXTRACTED:  08/01/1115:37  08/01/1114:06  08/01/1114:38     DATE COLLECTED:  NA 
 DATE ANALYZED:   08/01/1115:37  08/01/1114:06  08/01/1114:38     DATE RECEIVED:   08/01/11 
 PREP. BATCH:     VO05H01        VO05H01        VO05H01         
 CALIB. REF:      RGQ161         RGQ161         RGQ161          
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD     RPD    QC LIMIT  MAX RPD 
 PARAMETER                      (ug/L)     (ug/L)      (ug/L)    % REC    (ug/L)      (ug/L)    % REC   ( % )    ( % )    ( % )   
 ---------                    ----------  ---------  ----------  ------  ---------  ----------  ------  ------  -------  -------  
 1,1,1-Trichloroethane                ND       10.0       8.92      89        10.0       8.73      87       2    70-130       30  
 1,1-Dichloroethane                   ND       10.0       9.69      97        10.0       9.68      97       0    70-130       30  
 1,1-Dichloroethene                   ND       10.0       9.66      97        10.0       9.41      94       3    60-130       30  
 1,2-Dichloroethane                   ND       10.0       8.71      87        10.0       8.71      87       0    70-130       30  
 cis-1,2-Dichloroethene               ND       10.0       9.30      93        10.0       9.05      90       3    70-130       30  
 Tetrachloroethene                    ND       10.0       10.3     103        10.0       10.3     103       0    70-130       30  
 Trichloroethene                      ND       10.0       10.7     107        10.0       10.7     107       1    70-130       30  
 Vinyl Chloride                       ND       10.0       10.7     107        10.0       11.2     112       5    60-150       30  
 
 
 ======================================================================================================================== 
 
                              SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD    QC LIMIT 
 SURROGATE PARAMETER           (ug/L)      (ug/L)    % REC    (ug/L)      (ug/L)    % REC    ( % )   
 -------------------          ---------  ----------  ------  ---------  ----------  ------  -------  
 1,2-Dichloroethane-d4             10.0       8.21      82        10.0       8.37      84    70-140  
 4-Bromofluorobenzene              10.0       8.89      89        10.0       8.96      90    70-130  
 Toluene-d8                        10.0       9.76      98        10.0       9.89      99    70-130  
 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 07/28/11 
Project    : SEAL BEACH SITE 75                            Date   Received: 07/28/11 
Batch No.  : 11G197                                        Date  Extracted: 08/03/11 18:47 
Sample   ID: SB75IDWBIN#1                                  Date   Analyzed: 08/03/11 18:47 
Lab Samp ID: G197-01                                       Dilution Factor: 0.95 
Lab File ID: RHP039                                        Matrix         : SOIL 
Ext Btch ID: VO02H04                                       % Moisture     : 8.4 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.2                     1.0 
1,1-DICHLOROETHANE                              ND             5.2                     1.0 
1,1-DICHLOROETHENE                              ND             5.2                     1.0 
1,2-DICHLOROETHANE                              ND             5.2                     1.0 
CIS-1,2-DICHLOROETHENE                          ND             5.2                     1.0 
TETRACHLOROETHENE                               ND             5.2                     1.0 
TRICHLOROETHENE                                 ND             5.2                     1.0 
VINYL CHLORIDE                                  ND             5.2                     2.1 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          48.3         51.86          93.1     60-160 
4-BROMOFLUOROBENZENE                           54.2         51.86           105     70-150 
TOLUENE-D8                                     51.6         51.86          99.6     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 07/28/11 
Project    : SEAL BEACH SITE 75                            Date   Received: 07/28/11 
Batch No.  : 11G197                                        Date  Extracted: 08/03/11 19:23 
Sample   ID: SB75IDWBIN#2                                  Date   Analyzed: 08/03/11 19:23 
Lab Samp ID: G197-02                                       Dilution Factor: 0.9 
Lab File ID: RHP040                                        Matrix         : SOIL 
Ext Btch ID: VO02H04                                       % Moisture     : 8.7 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             4.9                    0.99 
1,1-DICHLOROETHANE                              ND             4.9                    0.99 
1,1-DICHLOROETHENE                              ND             4.9                    0.99 
1,2-DICHLOROETHANE                              ND             4.9                    0.99 
CIS-1,2-DICHLOROETHENE                          ND             4.9                    0.99 
TETRACHLOROETHENE                               ND             4.9                    0.99 
TRICHLOROETHENE                                 ND             4.9                    0.99 
VINYL CHLORIDE                                  ND             4.9                     2.0 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          49.6         49.29           101     60-160 
4-BROMOFLUOROBENZENE                           49.3         49.29           100     70-150 
TOLUENE-D8                                     48.6         49.29          98.6     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 07/28/11 
Project    : SEAL BEACH SITE 75                            Date   Received: 07/28/11 
Batch No.  : 11G197                                        Date  Extracted: 08/03/11 19:58 
Sample   ID: SB75IDWBIN#3                                  Date   Analyzed: 08/03/11 19:58 
Lab Samp ID: G197-03                                       Dilution Factor: 0.95 
Lab File ID: RHP041                                        Matrix         : SOIL 
Ext Btch ID: VO02H04                                       % Moisture     : 15.6 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.6                     1.1 
1,1-DICHLOROETHANE                              ND             5.6                     1.1 
1,1-DICHLOROETHENE                              ND             5.6                     1.1 
1,2-DICHLOROETHANE                              ND             5.6                     1.1 
CIS-1,2-DICHLOROETHENE                          ND             5.6                     1.1 
TETRACHLOROETHENE                               ND             5.6                     1.1 
TRICHLOROETHENE                                 ND             5.6                     1.1 
VINYL CHLORIDE                                  ND             5.6                     2.3 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          54.4         56.28          96.7     60-160 
4-BROMOFLUOROBENZENE                           56.6         56.28           101     70-150 
TOLUENE-D8                                     55.8         56.28          99.1     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/03/11 
Batch No.  : 11G197                                        Date  Extracted: 08/03/11 15:52 
Sample   ID: MBLK1S                                        Date   Analyzed: 08/03/11 15:52 
Lab Samp ID: VO02H04B                                      Dilution Factor: 1 
Lab File ID: RHP034                                        Matrix         : SOIL 
Ext Btch ID: VO02H04                                       % Moisture     : NA 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.0                     1.0 
1,1-DICHLOROETHANE                              ND             5.0                     1.0 
1,1-DICHLOROETHENE                              ND             5.0                     1.0 
1,2-DICHLOROETHANE                              ND             5.0                     1.0 
CIS-1,2-DICHLOROETHENE                          ND             5.0                     1.0 
TETRACHLOROETHENE                               ND             5.0                     1.0 
TRICHLOROETHENE                                 ND             5.0                     1.0 
VINYL CHLORIDE                                  ND             5.0                     2.0 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          46.4         50.00          92.9     70-140 
4-BROMOFLUOROBENZENE                           50.9         50.00           102     70-130 
TOLUENE-D8                                     49.5         50.00          99.0     70-130 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/03/11 
Batch No.  : 11G197                                        Date  Extracted: 08/03/11 17:37 
Sample   ID: MBLK2S                                        Date   Analyzed: 08/03/11 17:37 
Lab Samp ID: VSH003SB                                      Dilution Factor: 1 
Lab File ID: RHP037                                        Matrix         : SOIL 
Ext Btch ID: VO02H04                                       % Moisture     : NA 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.0                     1.0 
1,1-DICHLOROETHANE                              ND             5.0                     1.0 
1,1-DICHLOROETHENE                              ND             5.0                     1.0 
1,2-DICHLOROETHANE                              ND             5.0                     1.0 
CIS-1,2-DICHLOROETHENE                          ND             5.0                     1.0 
TETRACHLOROETHENE                               ND             5.0                     1.0 
TRICHLOROETHENE                                 ND             5.0                     1.0 
VINYL CHLORIDE                                  ND             5.0                     2.0 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          48.0         50.00          95.9     70-140 
4-BROMOFLUOROBENZENE                           50.8         50.00           102     70-130 
TOLUENE-D8                                     49.6         50.00          99.3     70-130 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 BATCH NO.:       11G197 
 METHOD:          SW 5030B/8260B 
 ======================================================================================================================== 
 
 MATRIX:          SOIL                                            % MOISTURE:      NA 
 DILUTION FACTOR: 1              1              1               
 SAMPLE ID:       MBLK1S 
 LAB SAMP ID:     VO02H04B       VO02H04L       VO02H04C        
 LAB FILE ID:     RHP034         RHP035         RHP036          
 DATE EXTRACTED:  08/03/1115:52  08/03/1116:27  08/03/1117:03     DATE COLLECTED:  NA 
 DATE ANALYZED:   08/03/1115:52  08/03/1116:27  08/03/1117:03     DATE RECEIVED:   08/03/11 
 PREP. BATCH:     VO02H04        VO02H04        VO02H04         
 CALIB. REF:      RGP396         RGP396         RGP396          
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD     RPD    QC LIMIT  MAX RPD 
 PARAMETER                     (ug/kg)     (ug/kg)    (ug/kg)    % REC    (ug/kg)    (ug/kg)    % REC   ( % )    ( % )    ( % )   
 ---------                    ----------  ---------  ----------  ------  ---------  ----------  ------  ------  -------  -------  
 1,1,1-Trichloroethane                ND       50.0       56.3     113        50.0       56.3     113       0    60-130       50  
 1,1-Dichloroethane                   ND       50.0       57.0     114        50.0       56.8     114       0    70-130       50  
 1,1-Dichloroethene                   ND       50.0       54.1     108        50.0       53.2     106       2    60-130       50  
 1,2-Dichloroethane                   ND       50.0       56.1     112        50.0       56.9     114       1    60-140       50  
 cis-1,2-Dichloroethene               ND       50.0       51.2     102        50.0       51.7     103       1    70-130       50  
 Tetrachloroethene                    ND       50.0       53.5     107        50.0       52.7     105       1    70-130       50  
 Trichloroethene                      ND       50.0       55.6     111        50.0       54.8     110       1    70-130       50  
 Vinyl Chloride                       ND       50.0       50.0     100        50.0       48.2      96       4    60-150       50  
 
 
 ======================================================================================================================== 
 
                              SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD    QC LIMIT 
 SURROGATE PARAMETER           (ug/kg)    (ug/kg)    % REC    (ug/kg)    (ug/kg)    % REC    ( % )   
 -------------------          ---------  ----------  ------  ---------  ----------  ------  -------  
 1,2-Dichloroethane-d4             50.0       47.2      94        50.0       46.7      93    70-140  
 4-Bromofluorobenzene              50.0       49.9     100        50.0       49.5      99    70-130  
 Toluene-d8                        50.0       48.9      98        50.0       49.0      98    70-130  
 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: 07/28/11 09:55 
 Project    : SEAL BEACH SITE 75                Date   Received: 07/28/11 
 SDG NO.    : 11G197                            Date  Extracted: 08/05/11 15:15 
 Sample   ID: SB75IDWBIN#1                      Date   Analyzed: 08/09/11 14:47 
 Lab Samp ID: G197-01W                          Dilution Factor: 0.943 
 Lab File ID: ID8H013037                        Matrix         : SOIL 
 Ext Btch ID: IPH013S                           % Moisture     : 8.4 
 Calib. Ref.: ID8H013031                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          10.3            3.09 
 Arsenic                                     1.77          1.03           0.412 
 Barium                                      31.7          1.03           0.206 
 Beryllium                                  0.223J         1.03           0.103 
 Cadmium                                       ND          1.03           0.206 
 Chromium                                    8.96          1.03           0.309 
 Cobalt                                      3.14          1.03           0.206 
 Copper                                      7.60          1.03           0.309 
 Lead                                        3.58          1.03           0.309 
 Molybdenum                                 0.316J         5.15           0.309 
 Nickel                                      5.68          1.03           0.309 
 Selenium                                      ND          1.03           0.515 
 Silver                                        ND          1.03           0.309 
 Thallium                                      ND          1.03           0.515 
 Vanadium                                    20.0          1.03           0.154 
 Zinc                                        23.2          2.06            1.03 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: 07/28/11 10:20 
 Project    : SEAL BEACH SITE 75                Date   Received: 07/28/11 
 SDG NO.    : 11G197                            Date  Extracted: 08/05/11 15:15 
 Sample   ID: SB75IDWBIN#2                      Date   Analyzed: 08/09/11 14:53 
 Lab Samp ID: G197-02W                          Dilution Factor: 0.926 
 Lab File ID: ID8H013039                        Matrix         : SOIL 
 Ext Btch ID: IPH013S                           % Moisture     : 8.7 
 Calib. Ref.: ID8H013031                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          10.1            3.04 
 Arsenic                                     3.79          1.01           0.406 
 Barium                                       107          1.01           0.203 
 Beryllium                                  0.687J         1.01           0.101 
 Cadmium                                    0.348J         1.01           0.203 
 Chromium                                    23.8          1.01           0.304 
 Cobalt                                      9.50          1.01           0.203 
 Copper                                      25.4          1.01           0.304 
 Lead                                        23.7          1.01           0.304 
 Molybdenum                                  1.16J         5.07           0.304 
 Nickel                                      16.8          1.01           0.304 
 Selenium                                      ND          1.01           0.507 
 Silver                                        ND          1.01           0.304 
 Thallium                                      ND          1.01           0.507 
 Vanadium                                    51.7          1.01           0.152 
 Zinc                                        95.6          2.03            1.01 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: 07/28/11 11:00 
 Project    : SEAL BEACH SITE 75                Date   Received: 07/28/11 
 SDG NO.    : 11G197                            Date  Extracted: 08/05/11 15:15 
 Sample   ID: SB75IDWBIN#3                      Date   Analyzed: 08/09/11 14:56 
 Lab Samp ID: G197-03W                          Dilution Factor: 0.990 
 Lab File ID: ID8H013040                        Matrix         : SOIL 
 Ext Btch ID: IPH013S                           % Moisture     : 15.6 
 Calib. Ref.: ID8H013031                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          11.7            3.52 
 Arsenic                                     4.95          1.17           0.469 
 Barium                                      79.7          1.17           0.235 
 Beryllium                                  0.556J         1.17           0.117 
 Cadmium                                       ND          1.17           0.235 
 Chromium                                    19.3          1.17           0.352 
 Cobalt                                      7.24          1.17           0.235 
 Copper                                      17.8          1.17           0.352 
 Lead                                        7.01          1.17           0.352 
 Molybdenum                                 0.434J         5.86           0.352 
 Nickel                                      13.4          1.17           0.352 
 Selenium                                      ND          1.17           0.586 
 Silver                                        ND          1.17           0.352 
 Thallium                                      ND          1.17           0.586 
 Vanadium                                    38.1          1.17           0.176 
 Zinc                                        52.6          2.35            1.17 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: NA 
 Project    : SEAL BEACH SITE 75                Date   Received: 08/05/11 
 SDG NO.    : 11G197                            Date  Extracted: 08/05/11 15:15 
 Sample   ID: MBLK1S                            Date   Analyzed: 08/09/11 14:36 
 Lab Samp ID: IPH013SQ                          Dilution Factor: 1 
 Lab File ID: ID8H013033                        Matrix         : SOIL 
 Ext Btch ID: IPH013S                           % Moisture     : NA 
 Calib. Ref.: ID8H013031                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          10.0            3.00 
 Arsenic                                       ND          1.00           0.400 
 Barium                                        ND          1.00           0.200 
 Beryllium                                     ND          1.00           0.100 
 Cadmium                                       ND          1.00           0.200 
 Chromium                                      ND          1.00           0.300 
 Cobalt                                        ND          1.00           0.200 
 Copper                                        ND          1.00           0.300 
 Lead                                          ND          1.00           0.300 
 Molybdenum                                    ND          5.00           0.300 
 Nickel                                        ND          1.00           0.300 
 Selenium                                      ND          1.00           0.500 
 Silver                                        ND          1.00           0.300 
 Thallium                                      ND          1.00           0.500 
 Vanadium                                      ND          1.00           0.150 
 Zinc                                          ND          2.00            1.00 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 SDG NO.:         11G197 
 METHOD:          METHOD 3050B/6010B 
 ======================================================================================================================== 
 
 MATRIX:          SOIL                                            % MOISTURE:      NA 
 DILTN FACTR:     1              1              1               
 SAMPLE ID:       MBLK1S 
 CONTROL NO.:     IPH013SQ       IPH013SX       IPH013SY        
 LAB FILE ID:     ID8H013033     ID8H013034     ID8H013035      
 DATIME EXTRCTD:  08/05/1115:15  08/05/1115:15  08/05/1115:15     DATE COLLECTED:  NA 
 DATIME ANALYZD:  08/09/1114:36  08/09/1114:39  08/09/1114:42     DATE RECEIVED:   08/05/11 
 PREP. BATCH:     IPH013S        IPH013S        IPH013S         
 CALIB. REF:      ID8H013031     ID8H013031     ID8H013031      
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT    BS RSLT      BS    SPIKE AMT    BSD RSLT    BSD     RPD   QC LIMIT MAX RPD  
 PARAMETER                      mg/kg       mg/kg       mg/kg     % REC     mg/kg       mg/kg     % REC     %        %       %     
 ---------                    ----------  ----------  ----------  ------  ----------  ----------  ------  ------  -------  ------  
 Antimony                             ND         250         249     100         250         255     102       2   80-120      20  
 Arsenic                              ND          50        50.8     102          50        52.1     104       3   80-120      20  
 Barium                               ND          50        49.4      99          50        50.1     100       1   80-120      20  
 Beryllium                            ND          50        50.6     101          50        51.3     103       1   80-120      20  
 Cadmium                              ND          50        50.4     101          50        51.5     103       2   80-120      20  
 Chromium                             ND          50        49.7      99          50        50.8     102       2   80-120      20  
 Cobalt                               ND          50        50.8     102          50          52     104       2   80-120      20  
 Copper                               ND          50          51     102          50        52.2     104       2   80-120      20  
 Lead                                 ND          50        50.8     102          50        51.8     104       2   80-120      20  
 Molybdenum                           ND          50        53.7     107          50        54.9     110       2   80-120      20  
 Nickel                               ND          50        45.1      90          50        46.1      92       2   80-120      20  
 Selenium                             ND          50        49.5      99          50        50.7     101       2   80-120      20  
 Silver                               ND          50        49.6      99          50        50.6     101       2   80-120      20  
 Thallium                             ND          50        47.3      95          50        48.5      97       2   80-120      20  
 Vanadium                             ND          50        50.8     102          50        51.8     104       2   80-120      20  
 Zinc                                 ND          50          55     110          50        55.9     112       2   80-120      20  
 
 



                                         EMAX QUALITY CONTROL DATA                                 
                                         ANALYTICAL SPIKE ANALYSIS                                 
 
          CLIENT:          ACCORD ENGINEERING 
          PROJECT:         SEAL BEACH SITE 75 
          SDG NO.:         11G197 
          METHOD:          METHOD 3050B/6010B 
          ======================================================================================== 
 
          MATRIX:          SOIL                             % MOISTURE:      8.4 
          DILTN FACTR:     0.943          0.943           
          SAMPLE ID:       SB75IDWBIN#1 
          CONTROL NO.:     G197-01W       G197-01A        
          LAB FILE ID:     ID8H013037     ID8H013036      
          DATIME EXTRCTD:  08/05/1115:15  08/05/1115:15     DATE COLLECTED:  07/28/11 09:55 
          DATIME ANALYZD:  08/09/1114:47  08/09/1114:45     DATE RECEIVED:   07/28/11 
          PREP. BATCH:     IPH013S        IPH013S         
          CALIB. REF:      ID8H013031     ID8H013031      
 
          ACCESSION:        
 
                                       SMPL RSLT   SPIKE AMT    AS RSLT      AS   QC LIMIT  
          PARAMETER                     (mg/kg)     (mg/kg)     (mg/kg)    % REC   ( % )   
          ---------                    ----------  ----------  ----------  ------  -------  
          Antimony                             ND         257         253      98   75-125  
          Arsenic                            1.77        51.5        53.9     101   75-125  
          Barium                             31.7        51.5        79.2      92   75-125  
          Beryllium                          .223J       51.5        51.3      99   75-125  
          Cadmium                              ND        51.5        50.6      98   75-125  
          Chromium                           8.96        51.5        58.1      95   75-125  
          Cobalt                             3.14        51.5        54.8     100   75-125  
          Copper                              7.6        51.5        59.7     101   75-125  
          Lead                               3.58        51.5        54.8     100   75-125  
          Molybdenum                         .316J       51.5        54.4     105   75-125  
          Nickel                             5.68        51.5        51.5      89   75-125  
          Selenium                             ND        51.5        51.4     100   75-125  
          Silver                               ND        51.5        49.3      96   75-125  
          Thallium                             ND        51.5        46.6      91   75-125  
          Vanadium                             20        51.5        69.6      96   75-125  
          Zinc                               23.2        51.5        76.8     104   75-125  
 
 



                                       EMAX QUALITY CONTROL DATA                                   
                                       SERIAL DILUTION  ANALYSIS                                   
 
     CLIENT:          ACCORD ENGINEERING 
     PROJECT:         SEAL BEACH SITE 75 
     BATCH NO.:       11G197 
     METHOD:          METHOD 3050B/6010B 
     ============================================================================================= 
 
     MATRIX:          SOIL                                       % MOISTURE:      8.4 
     DILUTION FACTOR: 0.943               4.72                 
     SAMPLE ID:       SB75IDWBIN#1        SB75IDWBIN#1DL       
     EMAX SAMP ID:    G197-01W            G197-01J             
     LAB FILE ID:     ID8H013037          ID8H013038           
     DATE EXTRACTED:  08/05/1115:15       08/05/1115:15          DATE COLLECTED:  07/28/11 09:55 
     DATE ANALYZED:   08/09/1114:47       08/09/1114:50          DATE RECEIVED:   07/28/11 
     PREP. BATCH:     IPH013S             IPH013S              
     CALIB. REF:      ID8H013031          ID8H013031           
 
     ACCESSION:        
 
                                  SMPL RSLT    SERIAL DIL RSLT  DIF RSLT  QC LIMIT  
     PARAMETER                     (mg/kg)         (mg/kg)         %       ( % )    
     ---------                  --------------  --------------  --------  --------  
     Antimony                              ND              ND          0        10  
     Arsenic                             1.77              ND         NA        10  
     Barium                              31.7            29.6          7        10  
     Beryllium                          0.223J             ND         NA        10  
     Cadmium                               ND              ND          0        10  
     Chromium                            8.96            8.47          5        10  
     Cobalt                              3.14            2.86J        NA        10  
     Copper                              7.60            7.13          6        10  
     Lead                                3.58            3.67J        NA        10  
     Molybdenum                         0.316J             ND         NA        10  
     Nickel                              5.68            5.18          9        10  
     Selenium                              ND              ND          0        10  
     Silver                                ND              ND          0        10  
     Thallium                              ND              ND          0        10  
     Vanadium                            20.0            18.7          7        10  
     Zinc                                23.2            21.9          6        10  
 
 
 
 
 



                                                                                      METHOD 7471A 
                                                                                        MERCURY 
 
    =============================================================================================================================================================================== 
    Client     : ACCORD ENGINEERING                                                                                                               Matrix         : SOIL 
    Project    : SEAL BEACH SITE 75                                                                                                               Instrument ID  : TI047 
    Batch No.  : 11G197                                                                                                                            
    =============================================================================================================================================================================== 
 
                             EMAX           RESULTS                      RL       MDL   Analysis      Extraction                                       Collection      Received     
    SAMPLE ID                SAMPLE ID      (mg/Kg)     DLF MOIST   (mg/Kg)   (mg/Kg)   DATETIME       DATETIME     LFID       CAL REF     PREP BATCH   DATETIME       DATETIME     
    ---------                ---------      -------     --- -----   -------   -------   --------       --------    ------      -------     ----------   --------       --------     
    MBLK1S                   HGH008SB          ND        1     NA    0.100    0.0200  08/08/1115:17  08/08/1111:00 M47H005010  M47H005008  HGH008S         NA          08/08/11     
    LCS1S                    HGH008SL       0.845        1     NA    0.100    0.0200  08/08/1115:19  08/08/1111:00 M47H005011  M47H005008  HGH008S         NA          08/08/11     
    LCD1S                    HGH008SC       0.855        1     NA    0.100    0.0200  08/08/1115:21  08/08/1111:00 M47H005012  M47H005008  HGH008S         NA          08/08/11     
    SB75IDWBIN#1             G197-01           ND    0.997    8.4    0.109    0.0218  08/08/1115:43  08/08/1111:00 M47H005022  M47H005020  HGH008S      07/28/11       07/28/11     
    SB75IDWBIN#2             G197-02           ND     1.01    8.7    0.111    0.0221  08/08/1115:45  08/08/1111:00 M47H005023  M47H005020  HGH008S      07/28/11       07/28/11     
    SB75IDWBIN#3             G197-03           ND    0.988   15.6    0.117    0.0234  08/08/1115:47  08/08/1111:00 M47H005024  M47H005020  HGH008S      07/28/11       07/28/11     
 
 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 08/23/11 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/24/11 
Batch No.  : 11H205                                        Date  Extracted: 08/25/11 17:47 
Sample   ID: SB75 IDW BIN #4                               Date   Analyzed: 08/25/11 17:47 
Lab Samp ID: H205-01                                       Dilution Factor: 0.93 
Lab File ID: RHP302                                        Matrix         : SOIL 
Ext Btch ID: VO02H28                                       % Moisture     : 21.7 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.9                     1.2 
1,1-DICHLOROETHANE                              ND             5.9                     1.2 
1,1-DICHLOROETHENE                              ND             5.9                     1.2 
1,2-DICHLOROETHANE                              ND             5.9                     1.2 
CIS-1,2-DICHLOROETHENE                          ND             5.9                     1.2 
TETRACHLOROETHENE                               ND             5.9                     1.2 
TRICHLOROETHENE                                 ND             5.9                     1.2 
VINYL CHLORIDE                                  ND             5.9                     2.4 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          50.5         59.39          85.0     60-160 
4-BROMOFLUOROBENZENE                           62.0         59.39           104     70-150 
TOLUENE-D8                                     57.9         59.39          97.4     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/25/11 
Batch No.  : 11H205                                        Date  Extracted: 08/25/11 11:12 
Sample   ID: MBLK1S                                        Date   Analyzed: 08/25/11 11:12 
Lab Samp ID: VO02H28B                                      Dilution Factor: 1 
Lab File ID: RHP293                                        Matrix         : SOIL 
Ext Btch ID: VO02H28                                       % Moisture     : NA 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.0                     1.0 
1,1-DICHLOROETHANE                              ND             5.0                     1.0 
1,1-DICHLOROETHENE                              ND             5.0                     1.0 
1,2-DICHLOROETHANE                              ND             5.0                     1.0 
CIS-1,2-DICHLOROETHENE                          ND             5.0                     1.0 
TETRACHLOROETHENE                               ND             5.0                     1.0 
TRICHLOROETHENE                                 ND             5.0                     1.0 
VINYL CHLORIDE                                  ND             5.0                     2.0 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          42.4         50.00          84.8     70-140 
4-BROMOFLUOROBENZENE                           51.4         50.00           103     70-130 
TOLUENE-D8                                     48.5         50.00          97.0     70-130 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 08/25/11 
Batch No.  : 11H205                                        Date  Extracted: 08/25/11 17:11 
Sample   ID: MBLK2S                                        Date   Analyzed: 08/25/11 17:11 
Lab Samp ID: VSH019SB                                      Dilution Factor: 1 
Lab File ID: RHP301                                        Matrix         : SOIL 
Ext Btch ID: VO02H28                                       % Moisture     : NA 
Calib. Ref.: RGP396                                        Instrument ID  : T-O02 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                   (ug/kg)       (ug/kg)                 (ug/kg) 
----------                                   -------       -------                 ------- 
1,1,1-TRICHLOROETHANE                           ND             5.0                     1.0 
1,1-DICHLOROETHANE                              ND             5.0                     1.0 
1,1-DICHLOROETHENE                              ND             5.0                     1.0 
1,2-DICHLOROETHANE                              ND             5.0                     1.0 
CIS-1,2-DICHLOROETHENE                          ND             5.0                     1.0 
TETRACHLOROETHENE                               ND             5.0                     1.0 
TRICHLOROETHENE                                 ND             5.0                     1.0 
VINYL CHLORIDE                                  ND             5.0                     2.0 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          43.3         50.00          86.5     70-140 
4-BROMOFLUOROBENZENE                           51.5         50.00           103     70-130 
TOLUENE-D8                                     48.8         50.00          97.6     70-130 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 BATCH NO.:       11H205 
 METHOD:          SW 5030B/8260B 
 ======================================================================================================================== 
 
 MATRIX:          SOIL                                            % MOISTURE:      NA 
 DILUTION FACTOR: 1              1              1               
 SAMPLE ID:       MBLK1S 
 LAB SAMP ID:     VO02H28B       VO02H28L       VO02H28C        
 LAB FILE ID:     RHP293         RHP291         RHP292          
 DATE EXTRACTED:  08/25/1111:12  08/25/1110:01  08/25/1110:36     DATE COLLECTED:  NA 
 DATE ANALYZED:   08/25/1111:12  08/25/1110:01  08/25/1110:36     DATE RECEIVED:   08/25/11 
 PREP. BATCH:     VO02H28        VO02H28        VO02H28         
 CALIB. REF:      RGP396         RGP396         RGP396          
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD     RPD    QC LIMIT  MAX RPD 
 PARAMETER                     (ug/kg)     (ug/kg)    (ug/kg)    % REC    (ug/kg)    (ug/kg)    % REC   ( % )    ( % )    ( % )   
 ---------                    ----------  ---------  ----------  ------  ---------  ----------  ------  ------  -------  -------  
 1,1,1-Trichloroethane                ND       50.0       52.7     105        50.0       54.5     109       3    60-130       50  
 1,1-Dichloroethane                   ND       50.0       55.4     111        50.0       56.8     114       2    70-130       50  
 1,1-Dichloroethene                   ND       50.0       52.0     104        50.0       53.3     107       3    60-130       50  
 1,2-Dichloroethane                   ND       50.0       50.5     101        50.0       52.2     104       3    60-140       50  
 cis-1,2-Dichloroethene               ND       50.0       49.1      98        50.0       51.3     103       4    70-130       50  
 Tetrachloroethene                    ND       50.0       47.1      94        50.0       48.8      98       4    70-130       50  
 Trichloroethene                      ND       50.0       49.7      99        50.0       51.3     103       3    70-130       50  
 Vinyl Chloride                       ND       50.0       49.6      99        50.0       49.5      99       0    60-150       50  
 
 
 ======================================================================================================================== 
 
                              SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD    QC LIMIT 
 SURROGATE PARAMETER           (ug/kg)    (ug/kg)    % REC    (ug/kg)    (ug/kg)    % REC    ( % )   
 -------------------          ---------  ----------  ------  ---------  ----------  ------  -------  
 1,2-Dichloroethane-d4             50.0       42.6      85        50.0       42.6      85    70-140  
 4-Bromofluorobenzene              50.0       50.1     100        50.0       50.5     101    70-130  
 Toluene-d8                        50.0       48.2      96        50.0       48.2      96    70-130  
 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: 08/23/11 16:20 
 Project    : SEAL BEACH SITE 75                Date   Received: 08/24/11 
 SDG NO.    : 11H205                            Date  Extracted: 08/31/11 15:46 
 Sample   ID: SB75 IDW BIN #4                   Date   Analyzed: 09/01/11 15:26 
 Lab Samp ID: H205-01                           Dilution Factor: 0.926 
 Lab File ID: ID8I001057                        Matrix         : SOIL 
 Ext Btch ID: IPH073S                           % Moisture     : 21.7 
 Calib. Ref.: ID8I001051                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          11.8            3.55 
 Arsenic                                     4.17          1.18           0.473 
 Barium                                      63.5          1.18           0.237 
 Beryllium                                  0.354J         1.18           0.118 
 Cadmium                                       ND          1.18           0.237 
 Chromium                                    12.8          1.18           0.355 
 Cobalt                                      5.97          1.18           0.237 
 Copper                                      8.30          1.18           0.355 
 Lead                                        3.37          1.18           0.355 
 Molybdenum                                 0.501J         5.91           0.355 
 Nickel                                      9.36          1.18           0.355 
 Selenium                                      ND          1.18           0.591 
 Silver                                        ND          1.18           0.355 
 Thallium                                      ND          1.18           0.591 
 Vanadium                                    29.5          1.18           0.177 
 Zinc                                        43.2          2.37            1.18 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: 08/23/11 16:20 
 Project    : SEAL BEACH SITE 75                Date   Received: 08/24/11 
 SDG NO.    : 11H205                            Date  Extracted: 08/31/11 15:46 
 Sample   ID: SB75 IDW BIN #4DL                 Date   Analyzed: 09/01/11 15:28 
 Lab Samp ID: H205-01J                          Dilution Factor: 4.63 
 Lab File ID: ID8I001058                        Matrix         : SOIL 
 Ext Btch ID: IPH073S                           % Moisture     : 21.7 
 Calib. Ref.: ID8I001051                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          59.1            17.7 
 Arsenic                                     4.02J         5.91            2.37 
 Barium                                      63.4          5.91            1.18 
 Beryllium                                     ND          5.91           0.591 
 Cadmium                                       ND          5.91            1.18 
 Chromium                                    12.8          5.91            1.77 
 Cobalt                                      5.94          5.91            1.18 
 Copper                                      8.15          5.91            1.77 
 Lead                                        3.64J         5.91            1.77 
 Molybdenum                                    ND          29.6            1.77 
 Nickel                                      9.07          5.91            1.77 
 Selenium                                      ND          5.91            2.96 
 Silver                                        ND          5.91            1.77 
 Thallium                                      ND          5.91            2.96 
 Vanadium                                    29.1          5.91           0.887 
 Zinc                                        42.6          11.8            5.91 



                               METHOD 3050B/6010B 
                              METALS BY TRACE ICP 
 
 ============================================================================== 
 Client     : ACCORD ENGINEERING                Date  Collected: NA 
 Project    : SEAL BEACH SITE 75                Date   Received: 08/31/11 
 SDG NO.    : 11H205                            Date  Extracted: 08/31/11 15:46 
 Sample   ID: MBLK1S                            Date   Analyzed: 09/01/11 15:14 
 Lab Samp ID: IPH073SB                          Dilution Factor: 1 
 Lab File ID: ID8I001053                        Matrix         : SOIL 
 Ext Btch ID: IPH073S                           % Moisture     : NA 
 Calib. Ref.: ID8I001051                        Instrument ID  : EMAXTID8 
 ============================================================================== 
 
                                            RESULTS          RL             MDL 
 PARAMETERS                                 (mg/kg)     (mg/kg)         (mg/kg) 
 ----------                                 -------     -------         ------- 
 Antimony                                      ND          10.0            3.00 
 Arsenic                                       ND          1.00           0.400 
 Barium                                        ND          1.00           0.200 
 Beryllium                                     ND          1.00           0.100 
 Cadmium                                       ND          1.00           0.200 
 Chromium                                      ND          1.00           0.300 
 Cobalt                                        ND          1.00           0.200 
 Copper                                        ND          1.00           0.300 
 Lead                                          ND          1.00           0.300 
 Molybdenum                                    ND          5.00           0.300 
 Nickel                                        ND          1.00           0.300 
 Selenium                                      ND          1.00           0.500 
 Silver                                        ND          1.00           0.300 
 Thallium                                      ND          1.00           0.500 
 Vanadium                                      ND          1.00           0.150 
 Zinc                                          ND          2.00            1.00 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 SDG NO.:         11H205 
 METHOD:          METHOD 3050B/6010B 
 ======================================================================================================================== 
 
 MATRIX:          SOIL                                            % MOISTURE:      NA 
 DILTN FACTR:     1              1              1               
 SAMPLE ID:       MBLK1S 
 CONTROL NO.:     IPH073SB       IPH073SL       IPH073SC        
 LAB FILE ID:     ID8I001053     ID8I001054     ID8I001055      
 DATIME EXTRCTD:  08/31/1115:46  08/31/1115:46  08/31/1115:46     DATE COLLECTED:  NA 
 DATIME ANALYZD:  09/01/1115:14  09/01/1115:17  09/01/1115:20     DATE RECEIVED:   08/31/11 
 PREP. BATCH:     IPH073S        IPH073S        IPH073S         
 CALIB. REF:      ID8I001051     ID8I001051     ID8I001051      
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT    BS RSLT      BS    SPIKE AMT    BSD RSLT    BSD     RPD   QC LIMIT MAX RPD  
 PARAMETER                      mg/kg       mg/kg       mg/kg     % REC     mg/kg       mg/kg     % REC     %        %       %     
 ---------                    ----------  ----------  ----------  ------  ----------  ----------  ------  ------  -------  ------  
 Antimony                             ND         250         251     101         250         247      99       2   80-120      20  
 Arsenic                              ND          50        53.9     108          50        53.1     106       1   80-120      20  
 Barium                               ND          50        54.1     108          50        53.1     106       2   80-120      20  
 Beryllium                            ND          50        55.1     110          50        54.4     109       1   80-120      20  
 Cadmium                              ND          50        54.8     110          50        54.4     109       1   80-120      20  
 Chromium                             ND          50        53.9     108          50        53.3     107       1   80-120      20  
 Cobalt                               ND          50        54.1     108          50        53.7     107       1   80-120      20  
 Copper                               ND          50        54.1     108          50        53.6     107       1   80-120      20  
 Lead                                 ND          50        54.4     109          50          54     108       1   80-120      20  
 Molybdenum                           ND          50        53.8     108          50          53     106       2   80-120      20  
 Nickel                               ND          50        48.7      97          50        48.2      96       1   80-120      20  
 Selenium                             ND          50        52.4     105          50        51.9     104       1   80-120      20  
 Silver                               ND          50        50.8     102          50        50.1     100       1   80-120      20  
 Thallium                             ND          50          53     106          50        52.5     105       1   80-120      20  
 Vanadium                             ND          50        55.4     111          50          55     110       1   80-120      20  
 Zinc                                 ND          50        56.5     113          50        55.8     112       1   80-120      20  
 
 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     MS/MSD ANALYSIS                                                      
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 SDG NO.:         11H205 
 METHOD:          METHOD 3050B/6010B 
 ======================================================================================================================== 
 
 MATRIX:          SOIL                                            % MOISTURE:      21.7 
 DILTN FACTR:     0.926          0.893          0.917           
 SAMPLE ID:       SB75 IDW BIN #4 
 CONTROL NO.:     H205-01        H205-01M       H205-01S        
 LAB FILE ID:     ID8I001057     ID8I001059     ID8I001060      
 DATIME EXTRCTD:  08/31/1115:46  08/31/1115:46  08/31/1115:46     DATE COLLECTED:  08/23/11 16:20 
 DATIME ANALYZD:  09/01/1115:26  09/01/1115:31  09/01/1115:34     DATE RECEIVED:   08/24/11 
 PREP. BATCH:     IPH073S        IPH073S        IPH073S         
 CALIB. REF:      ID8I001051     ID8I001051     ID8I001051      
 
 ACCESSION:        
 
                              SMPL RSLT   SPIKE AMT    MS RSLT      MS    SPIKE AMT    MSD RSLT    MSD     RPD   QC LIMIT MAX RPD  
 PARAMETER                      mg/kg       mg/kg       mg/kg     % REC     mg/kg       mg/kg     % REC     %        %       %     
 ---------                    ----------  ----------  ----------  ------  ----------  ----------  ------  ------  -------  ------  
 Antimony                             ND         319         284      89         319         290      91       2   80-120      20  
 Arsenic                            4.17        63.9          66      97        63.9        70.3     104       6   80-120      20  
 Barium                             63.5        63.9         124      95        63.9         130     105       5   80-120      20  
 Beryllium                          .354J       63.9        60.5      94        63.9        65.4     102       8   80-120      20  
 Cadmium                              ND        63.9        61.3      96        63.9        65.2     102       6   80-120      20  
 Chromium                           12.8        63.9        73.8      95        63.9        78.5     103       6   80-120      20  
 Cobalt                             5.97        63.9        66.2      94        63.9        70.4     101       6   80-120      20  
 Copper                              8.3        63.9        71.3      99        63.9        76.4     107       7   80-120      20  
 Lead                               3.37        63.9        63.3      94        63.9        67.6     101       7   80-120      20  
 Molybdenum                         .501J       63.9        61.1      95        63.9        63.1      98       3   80-120      20  
 Nickel                             9.36        63.9        63.3      84        63.9        66.8      90       5   80-120      20  
 Selenium                             ND        63.9        59.8      94        63.9        63.6     100       6   80-120      20  
 Silver                               ND        63.9        59.7      93        63.9        62.5      98       5   80-120      20  
 Thallium                             ND        63.9        57.8      90        63.9        61.4      96       6   80-120      20  
 Vanadium                           29.5        63.9        93.8     101        63.9          99     109       5   80-120      20  
 Zinc                               43.2        63.9         108     102        63.9         111     106       3   80-120      20  
 
 



                                         EMAX QUALITY CONTROL DATA                                 
                                         ANALYTICAL SPIKE ANALYSIS                                 
 
          CLIENT:          ACCORD ENGINEERING 
          PROJECT:         SEAL BEACH SITE 75 
          SDG NO.:         11H205 
          METHOD:          METHOD 3050B/6010B 
          ======================================================================================== 
 
          MATRIX:          SOIL                             % MOISTURE:      21.7 
          DILTN FACTR:     0.926          0.926           
          SAMPLE ID:       SB75 IDW BIN #4 
          CONTROL NO.:     H205-01        H205-01A        
          LAB FILE ID:     ID8I001057     ID8I001056      
          DATIME EXTRCTD:  08/31/1115:46  08/31/1115:46     DATE COLLECTED:  08/23/11 16:20 
          DATIME ANALYZD:  09/01/1115:26  09/01/1115:23     DATE RECEIVED:   08/24/11 
          PREP. BATCH:     IPH073S        IPH073S         
          CALIB. REF:      ID8I001051     ID8I001051      
 
          ACCESSION:        
 
                                       SMPL RSLT   SPIKE AMT    AS RSLT      AS   QC LIMIT  
          PARAMETER                     (mg/kg)     (mg/kg)     (mg/kg)    % REC   ( % )   
          ---------                    ----------  ----------  ----------  ------  -------  
          Antimony                             ND         296         290      98   75-125  
          Arsenic                            4.17        59.1        63.2     100   75-125  
          Barium                             63.5        59.1         119      94   75-125  
          Beryllium                          .354J       59.1        59.5     100   75-125  
          Cadmium                              ND        59.1          59     100   75-125  
          Chromium                           12.8        59.1        70.8      98   75-125  
          Cobalt                             5.97        59.1        64.4      99   75-125  
          Copper                              8.3        59.1        68.6     102   75-125  
          Lead                               3.37        59.1        61.8      99   75-125  
          Molybdenum                         .501J       59.1        61.8     104   75-125  
          Nickel                             9.36        59.1        61.9      89   75-125  
          Selenium                             ND        59.1        57.4      97   75-125  
          Silver                               ND        59.1          57      96   75-125  
          Thallium                             ND        59.1        56.2      95   75-125  
          Vanadium                           29.5        59.1        88.9     101   75-125  
          Zinc                               43.2        59.1         102     100   75-125  
 
 



                                       EMAX QUALITY CONTROL DATA                                   
                                       SERIAL DILUTION  ANALYSIS                                   
 
     CLIENT:          ACCORD ENGINEERING 
     PROJECT:         SEAL BEACH SITE 75 
     BATCH NO.:       11H205 
     METHOD:          METHOD 3050B/6010B 
     ============================================================================================= 
 
     MATRIX:          SOIL                                       % MOISTURE:      21.7 
     DILUTION FACTOR: 0.926               4.63                 
     SAMPLE ID:       SB75 IDW BIN #4     SB75 IDW BIN #4DL    
     EMAX SAMP ID:    H205-01             H205-01J             
     LAB FILE ID:     ID8I001057          ID8I001058           
     DATE EXTRACTED:  08/31/1115:46       08/31/1115:46          DATE COLLECTED:  08/23/11 16:20 
     DATE ANALYZED:   09/01/1115:26       09/01/1115:28          DATE RECEIVED:   08/24/11 
     PREP. BATCH:     IPH073S             IPH073S              
     CALIB. REF:      ID8I001051          ID8I001051           
 
     ACCESSION:        
 
                                  SMPL RSLT    SERIAL DIL RSLT  DIF RSLT  QC LIMIT  
     PARAMETER                     (mg/kg)         (mg/kg)         %       ( % )    
     ---------                  --------------  --------------  --------  --------  
     Antimony                              ND              ND          0        10  
     Arsenic                             4.17            4.02J        NA        10  
     Barium                              63.5            63.4          0        10  
     Beryllium                          0.354J             ND         NA        10  
     Cadmium                               ND              ND          0        10  
     Chromium                            12.8            12.8          1        10  
     Cobalt                              5.97            5.94          0        10  
     Copper                              8.30            8.15          2        10  
     Lead                                3.37            3.64J        NA        10  
     Molybdenum                         0.501J             ND         NA        10  
     Nickel                              9.36            9.07          3        10  
     Selenium                              ND              ND          0        10  
     Silver                                ND              ND          0        10  
     Thallium                              ND              ND          0        10  
     Vanadium                            29.5            29.1          1        10  
     Zinc                                43.2            42.6          1        10  
 
 
 
 
 



                                                                                      METHOD 7471A 
                                                                                        MERCURY 
 
    =============================================================================================================================================================================== 
    Client     : ACCORD ENGINEERING                                                                                                               Matrix         : SOIL 
    Project    : SEAL BEACH SITE 75                                                                                                               Instrument ID  : TI047 
    Batch No.  : 11H205                                                                                                                            
    =============================================================================================================================================================================== 
 
                             EMAX           RESULTS                      RL       MDL   Analysis      Extraction                                       Collection      Received     
    SAMPLE ID                SAMPLE ID      (mg/Kg)     DLF MOIST   (mg/Kg)   (mg/Kg)   DATETIME       DATETIME     LFID       CAL REF     PREP BATCH   DATETIME       DATETIME     
    ---------                ---------      -------     --- -----   -------   -------   --------       --------    ------      -------     ----------   --------       --------     
    MBLK1S                   HGH028SB          ND        1     NA    0.100    0.0200  08/26/1114:33  08/26/1112:00 M47H023010  M47H023008  HGH028S         NA          08/26/11     
    LCS1S                    HGH028SL       0.840        1     NA    0.100    0.0200  08/26/1114:35  08/26/1112:00 M47H023011  M47H023008  HGH028S         NA          08/26/11     
    LCD1S                    HGH028SC       0.837        1     NA    0.100    0.0200  08/26/1114:38  08/26/1112:00 M47H023012  M47H023008  HGH028S         NA          08/26/11     
    SB75 IDW BIN #4          H205-01           ND    0.993   21.7    0.127    0.0254  08/26/1115:18  08/26/1112:00 M47H023031  M47H023020  HGH028S      08/23/11       08/24/11     
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                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: 02/07/12 
Project    : SEAL BEACH SITE 75                            Date   Received: 02/07/12 
Batch No.  : 12B059                                        Date  Extracted: 02/09/12 18:12 
Sample   ID: SB75IDWDRUM#1                                 Date   Analyzed: 02/09/12 18:12 
Lab Samp ID: B059-01                                       Dilution Factor: 1 
Lab File ID: RBV123                                        Matrix         : WATER 
Ext Btch ID: VO01B06                                       % Moisture     : NA 
Calib. Ref.: RJV602                                        Instrument ID  : T-O01 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                    (ug/L)        (ug/L)                  (ug/L) 
----------                                    ------        ------                  ------ 
1,1,1-TRICHLOROETHANE                           ND             1.0                    0.20 
1,1-DICHLOROETHANE                              14             1.0                    0.20 
1,1-DICHLOROETHENE                             3.4             1.0                    0.20 
1,2-DICHLOROETHANE                            0.30J            1.0                    0.20 
CIS-1,2-DICHLOROETHENE                        0.25J            1.0                    0.20 
TETRACHLOROETHENE                              1.2             1.0                    0.20 
TRICHLOROETHENE                                 17             1.0                    0.20 
VINYL CHLORIDE                                  ND             1.0                    0.20 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          10.7         10.00           107     70-140 
4-BROMOFLUOROBENZENE                           10.7         10.00           107     70-130 
TOLUENE-D8                                     9.92         10.00          99.2     70-140 



                               METHOD 5030B/8260B 
                           VOLATILE ORGANICS BY GC/MS 
 
========================================================================================== 
Client     : ACCORD ENGINEERING                            Date  Collected: NA 
Project    : SEAL BEACH SITE 75                            Date   Received: 02/09/12 
Batch No.  : 12B059                                        Date  Extracted: 02/09/12 13:37 
Sample   ID: MBLK1W                                        Date   Analyzed: 02/09/12 13:37 
Lab Samp ID: VO01B06B                                      Dilution Factor: 1 
Lab File ID: RBV114                                        Matrix         : WATER 
Ext Btch ID: VO01B06                                       % Moisture     : NA 
Calib. Ref.: RJV602                                        Instrument ID  : T-O01 
========================================================================================== 
 
                                             RESULTS            RL                     MDL 
PARAMETERS                                    (ug/L)        (ug/L)                  (ug/L) 
----------                                    ------        ------                  ------ 
1,1,1-TRICHLOROETHANE                           ND             1.0                    0.20 
1,1-DICHLOROETHANE                              ND             1.0                    0.20 
1,1-DICHLOROETHENE                              ND             1.0                    0.20 
1,2-DICHLOROETHANE                              ND             1.0                    0.20 
CIS-1,2-DICHLOROETHENE                          ND             1.0                    0.20 
TETRACHLOROETHENE                               ND             1.0                    0.20 
TRICHLOROETHENE                                 ND             1.0                    0.20 
VINYL CHLORIDE                                  ND             1.0                    0.20 
 
SURROGATE PARAMETERS                         RESULTS       SPK_AMT    % RECOVERY  QC LIMIT 
--------------------                         -------       -------    ----------  -------- 
1,2-DICHLOROETHANE-D4                          10.1         10.00           101     70-140 
4-BROMOFLUOROBENZENE                           10.8         10.00           108     70-130 
TOLUENE-D8                                     9.92         10.00          99.2     70-130 



                                                EMAX QUALITY CONTROL DATA                                                 
                                                     LCS/LCD ANALYSIS                                                     
 
 CLIENT:          ACCORD ENGINEERING 
 PROJECT:         SEAL BEACH SITE 75 
 BATCH NO.:       12B059 
 METHOD:          SW 5030B/8260B 
 ======================================================================================================================== 
 
 MATRIX:          WATER                                           % MOISTURE:      NA 
 DILUTION FACTOR: 1              1              1               
 SAMPLE ID:       MBLK1W 
 LAB SAMP ID:     VO01B06B       VO01B06L       VO01B06C        
 LAB FILE ID:     RBV114         RBV112         RBV113          
 DATE EXTRACTED:  02/09/1213:37  02/09/1212:13  02/09/1212:40     DATE COLLECTED:  NA 
 DATE ANALYZED:   02/09/1213:37  02/09/1212:13  02/09/1212:40     DATE RECEIVED:   02/09/12 
 PREP. BATCH:     VO01B06        VO01B06        VO01B06         
 CALIB. REF:      RJV602         RJV602         RJV602          
 
 ACCESSION:        
 
                              BLNK RSLT   SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD     RPD    QC LIMIT  MAX RPD 
 PARAMETER                      (ug/L)     (ug/L)      (ug/L)    % REC    (ug/L)      (ug/L)    % REC   ( % )    ( % )    ( % )   
 ---------                    ----------  ---------  ----------  ------  ---------  ----------  ------  ------  -------  -------  
 1,1,1-Trichloroethane                ND       10.0       10.0     100        10.0       10.4     104       4    70-130       30  
 1,1-Dichloroethane                   ND       10.0       9.12      91        10.0       9.98     100       9    70-130       30  
 1,1-Dichloroethene                   ND       10.0       7.44      74        10.0       8.56      86      14    60-130       30  
 1,2-Dichloroethane                   ND       10.0       9.61      96        10.0       10.5     105       9    70-130       30  
 cis-1,2-Dichloroethene               ND       10.0       8.86      89        10.0       10.0     100      12    70-130       30  
 Tetrachloroethene                    ND       10.0       8.89      89        10.0       9.63      96       8    70-130       30  
 Trichloroethene                      ND       10.0       9.07      91        10.0       9.71      97       7    70-130       30  
 Vinyl Chloride                       ND       10.0       10.7     107        10.0       10.7     107       1    60-150       30  
 
 
 ======================================================================================================================== 
 
                              SPIKE AMT   BS RSLT      BS    SPIKE AMT   BSD RSLT    BSD    QC LIMIT 
 SURROGATE PARAMETER           (ug/L)      (ug/L)    % REC    (ug/L)      (ug/L)    % REC    ( % )   
 -------------------          ---------  ----------  ------  ---------  ----------  ------  -------  
 1,2-Dichloroethane-d4             10.0       9.88      99        10.0       10.4     104    70-140  
 4-Bromofluorobenzene              10.0       10.7     107        10.0       10.3     103    70-130  
 Toluene-d8                        10.0       9.35      94        10.0       9.39      94    70-130  
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR008 8 7/6/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR010 10 7/6/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR012 12 7/6/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR014 14 7/6/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR016 16 7/6/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR018 18 7/6/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR020 20 7/6/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR022 22 7/6/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR024 24 7/6/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR026 26 7/6/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR028 28 7/6/2011 81.5 0.0 20.8 18.6 0.0 45.5 14.5

SB75MW01-SCR030 30 7/6/2011 69.0 0.0 23.0 16.6 0.0 46.4 0.0

SB75MW01-SCR032 32 7/6/2011 69.0 0.0 28.3 23.6 0.0 61.6 14.5

SB75MW01-SCR034 34 7/6/2011 71.5 0.0 20.0 16.9 0.0 40.0 13.4

SB75MW01-SCR036 36 7/6/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR038 38 7/6/2011 69.0 0.0 21.1 0.0 0.0 40.9 0.0

SB75MW01-SCR040 40 7/6/2011 68.0 0.0 17.6 0.0 0.0 40.4 0.0

SB75MW01-SCR042 42 7/6/2011 68.5 0.0 33.4 22.4 0.0 91.1 0.0

SB75MW01-SCR044 44 7/6/2011 69.0 0.0 22.1 28.1 0.0 58.0 25.1

SB75MW01-SCR046 46 7/6/2011 67.5 0.0 0.0 15.6 0.0 33.4 0.0

SB75MW01-SCR047 GW* 47 7/6/2011 69.0 26.7 125.0 96.6 0.0 341.8 207.7

SB75MW01-SCR048 48 7/6/2011 68.5 0.0 0.0 0.0 0.0 25.2 0.0

SB75MW01-SCR050 50 7/6/2011 68.0 0.0 19.2 23.6 0.0 46.6 17.6

SB75MW01-SCR052 52 7/6/2011 68.5 0.0 0.0 19.6 0.0 50.2 0.0

SB75MW01-SCR054 54 7/6/2011 68.5 0 0.0 0.0 0.0 18.2 0.0

SB75MW01-SCR056 56 7/6/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR058 58 7/6/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR060 60 7/6/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR062 62 7/6/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR064 64 7/6/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR066 66 7/6/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR068 68 7/6/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR070 70 7/6/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR072 72 7/6/2011 74.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR074 74 7/6/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR076 76 7/6/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR078 78 7/6/2011 67.5 0.0 42.9 26.7 0.0 77.3 21.9

SB75MW01-SCR080 80 7/6/2011 67.5 0.0 39.0 21.0 0.0 64.3 0.0

SB75MW01-SCR082 82 7/6/2011 68.0 0.0 42.9 23.1 0.0 72.4 0.0

SB75MW01-SCR084 84 7/6/2011 67.5 0.0 43.9 23.1 0.0 59.1 27.8

SB75MW01-SCR086 86 7/6/2011 67.5 0.0 17.5 0.0 0.0 21.1 0.0

SB75MW01-SCR088 88 7/6/2011 68.0 0.0 55.9 38.2 0.0 95.0 71.7

SB75MW01-SCR090 90 7/6/2011 68.0 0.0 58.8 24.3 0.0 87.4 0.0

SB75MW01-SCR092 92 7/6/2011 68.0 0.0 43.3 26.0 0.0 74.5 24.4

SB75MW01-SCR094 94 7/6/2011 67.0 21.3 78.3 37.7 0.0 113.2 17.4

SB75MW01-SCR096 96 7/6/2011 67.5 0.0 68.9 61.0 0.0 154.0 100.6

SB75MW01-SCR098 98 7/6/2011 74.5 0.0 20.1 13.5 0.0 43.5 0.0

SB75MW01-SCR100 100 7/6/2011 80.5 0.0 0.0 0.0 0.0 14.4 0.0

SB75MW01-SCR102 102 7/6/2011 83.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR104 104 7/6/2011 80.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR106 106 7/6/2011 81.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR108 108 7/6/2011 80.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR110 110 7/6/2011 104.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR112 112 7/6/2011 90.5 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR114 114 7/6/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR116 116 7/6/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR118 118 7/7/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR120 120 7/7/2011 74.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR122 122 7/7/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR124 124 7/7/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR126 126 7/7/2011 76.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR128 128 7/7/2011 76.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR130 130 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR132 132 7/7/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR134 134 7/7/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR136 136 7/7/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR138 138 7/7/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR140 140 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR142 142 7/7/2011 73.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR144 144 7/7/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR146 146 7/7/2011 79.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR148 148 7/7/2011 80.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR150 150 7/7/2011 78.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR152 152 7/7/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR154 154 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR156 156 7/7/2011 73.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR158 158 7/7/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR160 160 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR162 162 7/7/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR164 164 7/7/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR166 166 7/7/2011 76.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR168 168 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR170 170 7/7/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR172 172 7/7/2011 76.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR174 174 7/7/2011 78.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR176 176 7/7/2011 80.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR178 178 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR178 GW* 178 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR180 180 7/7/2011 74.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR182 182 7/7/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR184 184 7/7/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR186 186 7/7/2011 74.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR187 GW* 187 7/7/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR188 188 7/7/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR190 190 7/7/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR192 192 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR194 194 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR196 196 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR198 198 7/7/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR200 200 7/7/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR202 202 7/7/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR204 204 7/7/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR206 206 7/7/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR208 208 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR210 210 7/7/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR212 212 7/7/2011 77.0 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR214 214 7/7/2011 77.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR216 216 7/7/2011 77.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR218 218 7/7/2011 77.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR220 220 7/7/2011 77.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR222 222 7/7/2011 80.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR224 224 7/7/2011 79.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR226 226 7/7/2011 81.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR228 228 7/7/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR230 230 7/7/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR232 232 7/7/2011 78.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR234 234 7/7/2011 81.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR236 236 7/7/2011 83.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR238 238 7/7/2011 74.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR240 240 7/7/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR242 242 7/7/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR244 244 7/7/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR246 246 7/7/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR248 248 7/7/2011 80.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR250 250 7/7/2011 81.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR252 252 7/7/2011 80.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR254 254 7/7/2011 85.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR256 256 7/7/2011 77.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR258 258 7/7/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR259 GW* 259 7/7/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR260 260 7/7/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW01

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01-SCR262 262 7/7/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR264 264 7/7/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR266 266 7/7/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR269 GW* 269 7/8/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR270 270 7/8/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR272 272 7/8/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR274 274 7/8/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR276 276 7/8/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR278 278 7/8/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR280 280 7/8/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR282 282 7/8/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR284 284 7/8/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR286 286 7/8/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR288 288 7/8/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR290 290 7/8/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR292 292 7/8/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR294 294 7/8/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW01-SCR296 296 7/8/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

Notes: 

* Units for groundwater pore samples ug/L
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SB75MW01B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW01B-SCR080 80 7/11/2011 76.0 0.0 26.2 0.0 0.0 57.6 0.0

SB75MW01B-SCR082 82 7/11/2011 70.5 0.0 39.2 20.5 0.0 66.4 24.7

SB75MW01B-SCR084 84 7/11/2011 71.5 0.0 35.2 19.4 0.0 73.5 22.5

SB75MW01B-SCR086 86 7/11/2011 72.0 0.0 53.0 39.9 0.0 107.1 34.4

SB75MW01B-SCR088 88 7/11/2011 71.5 0.0 32.4 23.4 0.0 62.3 22.4

SB75MW01B-SCR090 90 7/11/2011 73.5 0.0 28.5 0.0 0.0 68.9 0.0
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SB75MW02B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW02B-SCR008 8 7/14/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR010 10 7/14/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR012 12 7/14/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR014 14 7/14/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR016 16 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR018 18 7/14/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR020 20 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR022 22 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR024 24 7/14/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR026 26 7/14/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR028 28 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR030 30 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR032 32 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR034 34 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR036 36 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR038 38 7/14/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR040 40 7/14/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR042 42 7/14/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR044 44 7/14/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR046 46 7/14/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR048 48 7/14/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR050 50 7/14/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR052 52 7/14/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR054 54 7/14/2011 75.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR056 56 7/14/2011 76.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR058 58 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR060 60 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR062 62 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR064 64 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR066 66 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW02B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW02B-SCR068 68 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR070 70 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR072 72 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR074 74 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR076 76 7/14/2011 n/a 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR078 78 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR080 80 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR082 82 7/14/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR084 84 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR086 86 7/14/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR088 88 7/14/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR090 90 7/14/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR092 92 7/14/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR094 94 7/14/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR096 96 7/14/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR098 98 7/14/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR100 100 7/14/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR102 102 7/14/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW02B-SCR104 104 7/14/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW03B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW03B-SCR008 8 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR010 10 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR012 12 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR014 14 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR016 16 7/18/2011 66.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR018 18 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR020 20 7/18/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR022 22 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR024 24 7/18/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR026 26 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR028 28 7/18/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR030 30 7/18/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR032 32 7/18/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR034 34 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR036 36 7/18/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR038 38 7/18/2011 66.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR040 40 7/18/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR042 42 7/18/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR044 44 7/18/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR046 46 7/18/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR048 48 7/18/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR050 50 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR052 52 7/18/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR054 54 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR056 56 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR058 58 7/18/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR060 60 7/18/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR062 62 7/18/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR064 64 7/18/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR066 66 7/18/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW03B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW03B-SCR068 68 7/18/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR070 70 7/18/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR072 72 7/18/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR074 74 7/18/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR076 76 7/18/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR078 78 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR080 80 7/18/2011 67.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR082 82 7/18/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR084 84 7/18/2011 68.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR086 86 7/18/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR088 88 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR090 90 7/18/2011 66.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR092 92 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR094 94 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW03B-SCR096 96 7/18/2011 67.0 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW04B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW04B-SCR008 8 7/21/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR010 10 7/21/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR012 12 7/21/2011 73.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR014 14 7/21/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR016 16 7/21/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR018 18 7/21/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR020 20 7/21/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR022 22 7/21/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR024 24 7/21/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR026 26 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR028 28 7/21/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR030 30 7/21/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR032 32 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR034 34 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR036 36 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR038 38 7/21/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR040 40 7/21/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR042 42 7/21/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR044 44 7/21/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR046 46 7/21/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR048 48 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR050 50 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR052 52 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR054 54 7/21/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR056 56 7/21/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR058 58 7/21/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR060 60 7/21/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR062 62 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR064 64 7/21/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR066 66 7/21/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW04B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW04B-SCR068 68 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR070 70 7/21/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR072 72 7/21/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR074 74 7/21/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR076 76 7/21/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR078 78 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR080 80 7/21/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR082 82 7/21/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR084 84 7/21/2011 73.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR086 86 7/21/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR088 88 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR090 90 7/21/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR092 92 7/21/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR094 94 7/21/2011 68.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR096 96 7/21/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR098 98 7/21/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW04B-SCR100 100 7/21/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

Note: Red value is possible detection below reporting limit
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SB75MW05B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW05B-SCR008 8 7/22/2011 81.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR010 10 7/22/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR012 12 7/22/2011 72.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR014 14 7/22/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR016 16 7/22/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR018 18 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR020 20 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR022 22 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR024 24 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR026 26 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR028 28 7/22/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR030 30 7/22/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR032 32 7/22/2011 77.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR034 34 7/22/2011 87.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR036 36 7/22/2011 76.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR038 38 7/22/2011 73.0 0.0 0.0 0.0 0.0 22.3 0.0

SB75MW05B-SCR040 40 7/22/2011 75.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR042 42 7/22/2011 73.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR044 44 7/22/2011 70.5 0.0 21.1 21.5 0.0 31.1 15.7

SB75MW05B-SCR046 46 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR048 48 7/22/2011 69.5 0.0 33.3 29.2 0.0 42.7 20.4

SB75MW05B-SCR050 50 7/22/2011 69.5 0.0 61.8 62.1 0.0 98.3 45.0

SB75MW05B-SCR052 52 7/22/2011 71.0 0.0 24.2 36.6 0.0 52.7 25.1

SB75MW05B-SCR054 54 7/22/2011 69.5 0.0 0.0 23.7 0.0 31.5 14.4

SB75MW05B-SCR056 56 7/22/2011 69.0 0.0 0.0 29.0 0.0 35.8 16.3

SB75MW05B-SCR058 58 7/22/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR060 60 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR062 62 7/22/2011 71.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR064 64 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR066 66 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0
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SB75MW05B

Sample Name Depth
Ft bgs Date Temp

°F
PCE

µg/kg
TCE

µg/kg
DCE
µg/kg

1,1,1-TCA
µg/kg

1,1-DCA
µg/kg

VC+1,2-DCA
µg/kg

SB75MW05B-SCR068 68 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR070 70 7/22/2011 69.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR072 72 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR074 74 7/22/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR076 76 7/22/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR078 78 7/22/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR080 80 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR082 82 7/22/2011 70.5 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR084 84 7/22/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR086 86 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR088 88 7/22/2011 70.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR090 90 7/22/2011 69.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR092 92 7/22/2011 71.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR094 94 7/22/2011 72.0 0.0 0.0 0.0 0.0 0.0 0.0

SB75MW05B-SCR096 96 7/22/2011 74.5 0.0 0.0 0.0 0.0 0.0 0.0
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Laboratory Data 
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