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SUPPLEMENTAL VERTICAL DELINEATION  
IN OFF-SITE 24-INCH BLOCK VALVE AREA 

Defense Fuel Support Point  
Norwalk, California 

1.0 INTRODUCTION 

AMEC Geomatrix, Inc. (AMEC), is submitting this report on behalf of SFPP, L.P. (SFPP), an 
operating partnership of Kinder Morgan Energy Partners, L.P. (KMEP), to describe the 
supplemental vertical delineation assessment in the vicinity of the off-site 24-inch block valve 
area east of the Defense Fuel Support Point, Norwalk located at 15306 Norwalk Boulevard, 
Norwalk, California (DFSP, the site; Figure 1).  The assessment was conducted in accordance 
with the Work Plan for Supplemental Vertical Delineation (work plan; AMEC, 2009a).  The 
work plan was approved by the California Regional Water Quality Control Board – Los 
Angeles Region (RWQCB) in its letter dated July 23, 2009 (RWQCB, 2009).  The following 
sections describe the background, objectives, approach and methods, findings, and 
conclusions of this supplemental vertical delineation assessment. 

2.0 BACKGROUND 

The assessment described in this report was conducted to supplement the additional 
subsurface assessment activities conducted in July 2008 in the off-site 24-inch block valve 
area (AMEC, 2008) and to address the RWQCB’s comments on that additional assessment 
(RWQCB, 2008).,   The following Section 2.1 provides an overview of the 2008 assessment 
activities and results and the RWQCB’s comments.  Sections 2.2 and 2.3 provide additional 
background information on the hydrogeologic setting and groundwater quality conditions in the 
area as characterized through previous phases of assessment.  

2.1 OVERVIEW 
Several phases of hydrogeologic and groundwater quality assessment have been conducted 
in the off-site 24-inch block valve area since 1994 and remediation of soil and groundwater in 
this area is in progress.  The vertical extent of dissolved fuel constituents in groundwater in the 
area was delineated to the base of the uppermost groundwater zone during an assessment 
conducted in 2008 (AMEC, 2008).  That assessment included lithologic profiling using cone 
penetrometer testing (CPT) equipment and groundwater sampling using HydroPunch 
methods.  In a letter dated November 26, 2008, the RWQCB commented on that phase of 
assessment and requested a supplemental assessment to obtain information on:  
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• the physical character of the Bellflower aquitard, which underlies the uppermost 
groundwater zone in the area, and 

• the potential that site-related chemicals detected in the uppermost groundwater zone at 
previous sampling location CPT-2 have impacted groundwater in the Exposition aquifer 
beneath the Bellflower aquitard in the area.   

The supplemental delineation described in this report was designed and conducted to address 
the RWQCB’s comments and requests noted above.  . 

2.2 HYDROGEOLOGIC SETTING 
The site is located within the central portion of the Los Angeles Basin on the Downey Plain.  
Geologic materials to a depth of approximately 50 feet below ground surface (bgs) within this 
portion of the Downey Plain are Recent alluvium consisting predominantly of sand and silt, 
with some clay lenses.  The Lakewood Formation, consisting predominantly of Upper 
Pleistocene alluvial sediments, extends from the base of the Recent alluvium to a depth of 
approximately 250 feet beneath the Downey Plain.  The Lakewood Formation is underlain by 
the San Pedro Formation, which consists of more than 800 feet of Pleistocene sediments of 
marine and non-marine origin (Bulletin 104; CDWR, 1961). 

The uppermost groundwater zone in the site vicinity is a semi-perched unit between depths of 
approximately 25 and 50 feet bgs.  Groundwater flow within this uppermost zone, as 
interpreted during previous assessments and monitoring at DFSP, is generally northwestward 
under a horizontal gradient of approximately 0.001 feet/feet (ft/ft) (AMEC, 2009b).  The 
uppermost groundwater zone overlies the Bellflower aquitard of the Lakewood Formation.  
Based on lithologic logs from previous assessments at and near DFSP, the Bellflower aquitard 
lies between depths of approximately 50 and 80 feet bgs beneath the site and consists of 
predominantly clay, silty clay, and sandy clay with some interbedded sand with silt.  

The CPT lithologic profiling conducted during the July 2008 assessment in the vicinity of the 
off-site 24-inch block valve generally indicated the CPT soil behavior types of coarse-grained 
sediments from approximately 5 feet bgs to 25 feet bgs and from 35 to 48 feet bgs, with finer-
grained soils in between these intervals of predominantly coarser grained sediments.  The top 
of the Bellflower aquitard was interpreted from the CPT profiles at a depth of approximately 48 
feet bgs.  The CPT lithologic profiles indicated that the Bellflower aquitard in this area is a 
minimum of approximately 34 feet thick and is composed primarily of fine-grained soils 
interbedded with intervals of relatively coarser-grained sediments. 
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The Exposition aquifer underlies the Bellflower aquitard between depths of approximately 80 
and 220 feet bgs.  The potentiometric surface in the Exposition aquifer is approximately 20 
feet lower than that in the semi-perched uppermost groundwater zone throughout the DFSP 
area.  This relatively consistent difference in hydraulic heads between the semi-perched upper 
groundwater zone and the Exposition aquifer indicates that the Bellflower aquitard is a 
laterally-extensive unit that inhibits the vertical movement of groundwater in the site area.  
Historically, the horizontal hydraulic gradient in the Exposition aquifer beneath the site area 
has had a magnitude of approximately 0.001 ft/ft and a generally southeastward direction 
(AMEC, 2009b).  The generally southeastward direction of horizontal hydraulic gradient (and 
interpreted direction of horizontal groundwater flow) in the Exposition aquifer is roughly 
opposite the general direction of interpreted groundwater flow in the uppermost groundwater 
zone.  These distinctly different hydraulic conditions consistently interpreted over time above 
and below the Bellflower aquitard further support the interpretation that the Bellflower aquitard 
in this area comprises a unit that is laterally continuous, has a relatively low bulk vertical 
hydraulic conductivity, and is appreciably thick.     

2.3 GROUNDWATER QUALITY 
Groundwater quality has been assessed and monitored for the potential presence of site-
related chemicals for many years.  Groundwater quality conditions in the uppermost 
groundwater zone (above the Bellflower aquitard) and the Exposition aquifer (below the 
Bellflower aquitard) in the vicinity of the off-site 24-inch block valve area are summarized in 
this section. 

2.3.1 Uppermost Groundwater Zone 
Assessment and monitoring of groundwater conditions in the uppermost groundwater zone in 
the vicinity of the off-site 24-inch block valve area began in 1994.  Based on the groundwater 
monitoring results, additional assessment for methyl tert-butyl ether (MTBE) in groundwater in 
the uppermost groundwater zone was conducted in 2002 in the hydraulically downgradient 
vicinity of the off-site 24-inch block valve.  The results of the 2002 assessment indicated a 
northwest trending area of elevated MTBE concentrations in groundwater at depths of 
approximately 43 to 46 feet bgs.  In 2003, the groundwater remediation system was expanded 
to address MTBE detected in groundwater downgradient of the off-site 24-inch block valve.  In 
2007, as part of an investigation on behalf of the Defense Energy Support Center (DESC) and 
KMEP, Parsons collected groundwater samples from three discrete depth intervals between 
25 and 42 feet bgs at one location (B-122) in the vicinity of the off-site 24-inch block valve.  
Analytical results indicated elevated concentrations of benzene, toluene, ethylbenzene, and 
xylenes (collectively, BTEX), total petroleum hydrocarbons (TPH) quantified as gasoline 
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(TPHg) and site fuel product (TPHfp), and MTBE in all groundwater samples collected from 
B-122.   

In July 2008, Geomatrix (now AMEC) conducted additional groundwater assessment near 
Parsons’ previous sampling location B-122 to delineate the lateral and vertical extents of 
elevated concentrations of fuel constituents in the uppermost groundwater zone near B-122 
(AMEC, 2008).  The presence and depth of the Bellflower aquitard in the off-site area near the 
24-inch block valve were also evaluated using CPT profiling at two locations, CPT-1 and 
CPT-2 (Figure 2).  The results of the 2008 assessment, indicated concentrations of fuel 
oxygenates near the base of the uppermost groundwater zone, and prompted the RWQCB 
request for additional assessment for further vertical delineation (e.g., sampling of 
groundwater in the Exposition aquifer) in the vicinity of the southeast 24-inch block valve area.   

2.3.2 Exposition Aquifer 
Monitoring of groundwater in the Exposition aquifer at the DFSP began in 1996.  In 1998, 
groundwater monitoring well EXP-5 was constructed at a location approximately 840 feet 
southeast of the southeastern portion of the DFSP.   The location of EXP-5 is hydraulically 
downgradient from the DFSP with respect to the predominant direction of groundwater flow in 
the Exposition aquifer.  Well EXP-3, located approximately 350 west of the 24-inch block 
valve, is the nearest Exposition aquifer monitoring well to the block valve.  Groundwater 
monitoring results from Exposition wells, including EXP-3 and EXP-5, have indicated no 
impacts to the Exposition aquifer.    

3.0 OBJECTIVES 

The objectives of this supplemental vertical delineation assessment were to: 

1. verify the character (depth, composition, and thickness) of the Bellflower aquitard in the 
off-site 24-inch block valve area; and 

2. assess groundwater quality in the Exposition aquifer at a location selected to evaluate 
whether dissolved fuel constituents have moved downward into the Exposition aquifer 
from the area of previous uppermost groundwater zone sample location CPT-2.  

4.0 APPROACH AND METHODS 

The following sections describe the approach followed to meet the objectives and the methods 
used to implement the assessment. 
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4.1 APPROACH 
The approach proposed and implemented for this assessment was designed to address the 
objectives identified above.  It included the use of sonic drilling methods to provide continuous 
core of geologic materials to allow observation and sampling of the materials comprising the 
Bellflower aquitard, and to enable efficient groundwater sampling of the Exposition aquifer 
using methods that reduced the potential for cross-contamination from shallower groundwater.  
The location was selected to be within the area of interest in terms of aquitard composition and 
to be hydraulically downgradient (generally southeastward) from the area of CPT-2 in relation 
to interpreted groundwater elevations in the Exposition aquifer.  This location, shown on 
Figure 2, was approximately 170 feet southeast and approximately 20 feet east of previous 
sampling locations CPT-2 and CPT-1, respectively.  The methods and location of assessment 
were proposed in the work plan, which was approved by the RWQCB.  The boring drilled and 
sampled at this location was designated GB18. 

4.2 PRE-FIELD ACTIVITIES 
Prior to commencing field assessment work, AMEC: 

• obtained a well permit for drilling and groundwater sampling from County of Los 
Angeles Public Health - Environmental Health Division (Appendix A); 

• obtained a temporary access license agreement from City of Norwalk (Appendix B); 

• updated the existing site-specific Health and Safety Plan to incorporate the planned 
field work;  

• notified the RWQCB of the planned field activities; 

• notified Underground Service Alert of the planned field activities; and 

• retained Subsurface Survey & Associates, Inc. of Carlsbad, California, a private utility 
locator, and performed a geophysical survey to screen the planned drilling location for 
potential underground utilities or buried objects. 

4.3 DRILLING, LITHOLOGIC LOGGING, AND SAMPLING 
AMEC retained Boart Longyear of Upland, California, to conduct drilling, coring, and 
groundwater sampling of boring GB18 using resonant sonic drilling equipment and methods.  
Prior to drilling, the boring location was cleared to a depth of approximately 7 feet bgs by 
Gregg Drilling and Testing, Inc. using air vacuum extraction methods to check for the presence 
of subsurface obstructions.  Downhole drilling equipment and non-disposable sampling 
equipment were steam-cleaned or cleaned with Alconox-water solution and rinsed twice with 
potable water prior to each use.   
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Boring GB18 was continuously cored using the sonic coring system.   Drilling and coring 
began using a 7-inch outside diameter (OD) drill casing and a 6-inch OD core barrel.  As 
coring advanced, the drill casing was lowered into the borehole to prevent the borehole from 
collapsing.  Lithology encountered during drilling was described by an AMEC field geologist 
under the direction of a State of California Licensed Professional Geologist.  Soil 
characteristics were described using visual-manual procedures of ASTM D2488 for guidance, 
which are based on the Unified Soil Classification System (USCS).  Soil was screened in the 
field using a photoionization detector (PID) for potential presence of volatile organic 
compounds (VOCs).  Color, moisture content, grain size, PID readings, and other pertinent soil 
characteristics were recorded on the boring log (Appendix C). 

Fine-grained sediments comprising the Bellflower aquitard were encountered between depths 
of approximately 47 and 81 feet bgs.  To provide material for laboratory testing of physical and 
hydraulic testing of aquitard sediments, relatively undisturbed soil samples were collected at 
approximately 57, 62, 65, and 80 feet bgs using California Modified Split Spoon Sampler.   

The sediments observed in the core from depths of approximately 77 to 80 feet bgs were 
logged as sandy lean clay and appeared to be appropriate in terms of depth and composition 
as a target for seating the 7-inch OD drill casing as a temporary conductor casing.  The 7-inch 
OD casing was pushed into these sediments to a depth of approximately 80 feet bgs. 
Groundwater that had accumulated in the 7-inch OD drill casing during drilling was removed 
by bailing and bentonite chips were placed in the bottom of the casing to absorb residual 
water.  The  inside the drill casing was then monitored with a water level sounder for 
approximately 45 minutes to document that water was not entering the drill casing and thus 
confirming that the drill casing was properly seated to provide and adequate seal in the fine-
grained unit.  Once sealing of the temporary conductor casing was confirmed, the boring was 
advanced through the temporary conductor casing using 6-inch OD drill casing and cored with 
a 4-inch OD core barrel.  Coarser-grained sediments interpreted as the upper part of the 
Exposition aquifer were encountered at a depth of approximately 81 feet bgs and coring 
continued to a depth of approximately 85 feet bgs.   

A discrete-depth groundwater sample was collected from the upper part of the Exposition 
aquifer using a HydroPunch-type sampler, driven to approximately 90 feet bgs and then 
retracted to expose the screen in the interval of approximately 86 to 90 feet bgs.  In addition, a 
duplicate groundwater sample, an equipment blank sample, and a trip blank were collected for 
quality assurance and quality control (QA/QC) purposes. 
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After sampling was completed, the boring was advanced by coring and lowering the drill 
casing to its total depth of 90 feet bgs, then was backfilled with cement grout through a tremie 
pipe from the total depth to ground surface.  The surface was repaired to match surface 
conditions prior to drilling.    

Soil samples and groundwater samples were placed in separate ice-chilled coolers and 
submitted under chain-of-custody procedures to the laboratories.       

4.4 LABORATORY ANALYSES 
The following subsections describe laboratory analyses for soil and groundwater samples 
collected during this assessment. 

4.4.1 Physical and Hydraulic Property Testing of Aquitard Sediment Samples 
The soil samples were submitted to PTS Laboratories, Inc. of Santa Fe Springs, California.  
The soil samples collected from depths of 57, 62, and 80 feet bgs were selected for laboratory 
testing of physical and hydraulic properties because they represented predominant sediment 
types encountered within the aquitard zone (logged in the field as silty sand, lean clay, and 
sandy lean clay).  The sample from a depth of 65 feet bgs was similar in lithology (logged as 
silty sand) to the sample from 57 feet bgs and was therefore not selected for laboratory 
testing.  The selected samples were tested for: 

• vertical and horizontal hydraulic conductivities and permeabilities using EPA Method 
9100/API RP40; 

• drainage or effective porosity using Modified ASTM D425API RP40; 

• total and fraction organic carbon using the Walkley Black Method; 

• grain and bulk density, moisture content, and total pore fluid saturation using API 
RP40; and 

• grain size distribution using ASTM D422/D4464M. 

4.4.2 Chemical Analyses of Exposition Aquifer Groundwater Sample 
The groundwater sample and QA/QC samples were submitted to Calscience Environmental 
Laboratories, Inc. (Calscience) of Garden Grove, California, a laboratory certified under the 
California Environmental Laboratory Accreditation Program (CELAP).  Calscience analyzed 
the primary and duplicate groundwater samples and the equipment blank for:   

• TPHg and TPHfp using EPA Method 8015M; and 
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• BTEX and fuel oxygenates MTBE, TBA, DIPE, ETBE, and TAME using EPA Method 
8260B. 

In addition, the trip blank was analyzed for BTEX and fuel oxygenates using EPA Method 
8260B. 

4.5 INVESTIGATION-DERIVED WASTE MANAGEMENT 
Investigation-derived waste including soil cuttings and equipment rinse water were separately 
contained in Department of Transportation (DOT)-approved 55-gallon steel drums.  The drums 
were labeled and stored on-site for subsequent characterization and disposal.  Waste water 
was subsequently transferred to the holding tank and treated at the on-site groundwater 
remediation and treatment system.  A composite soil sample was collected from the soil drums 
and analyzed by Calscience for waste characterization.  Soil was characterized as non-
hazardous and the soil drums were removed by a licensed waste transporter for recycling at 
an off-site facility. The waste manifest documenting transport and recycling of the soil drums is 
included in Appendix D.  

5.0 FINDINGS 

The following sections describe the findings of this supplemental assessment including 
lithology encountered during drilling, physical and hydraulic property test results of the aquitard 
soil samples, and analytical results for the discrete-depth groundwater sample collected from 
the upper part of the Exposition aquifer.  

5.1 LITHOLOGY 
Lithologic materials encountered within the uppermost zone overlying the Bellflower aquitard 
at boring GB18 consisted of sandy silt, silty sand, and poorly graded sand.  Groundwater 
within the uppermost zone was encountered at approximately 23 feet bgs; this depth to 
groundwater was similar to the depths to groundwater measured in monitoring wells in this 
area during the October 2009 monitoring event (Parsons, 2010).  The top to the Bellflower 
aquitard was encountered at a depth of approximately 47 feet bgs.  The Bellflower aquitard at 
GB18 is approximately 34 feet thick, extending from approximately 47 to 81 feet bgs, and 
consists of fine-grained materials (lean clay, lean clay with sand, and sandy lean clay) 
interbedded with relatively coarser-grained materials (silty sand and clayey sand).  Sediments 
corresponding to the Exposition aquifer were encountered at a depth of approximately 81 feet 
bgs. These sediments consisted of silty sand and continued to the bottom of the boring at a 
depth of approximately 90 feet bgs.  Lithologic descriptions are presented in the boring log 
provided in Appendix C. 
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5.2 PHYSICAL PROPERTY TEST RESULTS FOR BELLFLOWER AQUITARD SOIL SAMPLES 
Physical and hydraulic property tests were performed on three soil samples representing a 
range of lithologic materials within the Bellflower aquitard.  The laboratory report provided by 
PTS is included as Appendix E.  The physical and hydraulic property test results are 
summarized below and in Table 1. 

• Grain size distribution analyses indicates the soil samples were composed of 
predominantly fine-grained sediment, with combined percentages of silt and clay 
ranging from 59.40 to 95.79 percent by weight. 

• Vertical effective permeability to water and hydraulic conductivity ranged from 0.29 to 
5.61 millidarcies (mD) and from 2.83 × 10-7 to 5.52 × 10-6 centimeters per second 
(cm/s), respectively. 

• Horizontal effective permeability to water and hydraulic conductivity ranged from 0.29 
to 10.0 mD and 2.88 × 10-7 to 9.84 × 10-6 cm/s, respectively. 

• Total and effective porosities ranged from 33.3 to 48.5 percent (%) bulk volume (Vb) 
and from 10.5 to 29.2 %Vb, respectively. 

• Total and fraction organic carbon contents ranged from 320 to 11,900 milligrams per 
kilogram (mg/kg) and from 0.00032 to 0.0119 grams per gram (g/g), respectively. 

• Bulk and grain densities ranged from 1.18 to 1.71 grams per cubic centimeters (g/cc) 
and from 2.63 to 2.70 g/cc, respectively. 

• Moisture content and total pore fluid saturations ranged from 15.6 to 38.6 % weight to 
from 73.0 to 82.3 % pore volume (Pv). 

5.3 ANALYTICAL RESULTS FOR EXPOSITION AQUIFER GROUNDWATER SAMPLE 
A discrete-depth groundwater sample and a duplicate groundwater sample were collected 
from the depth interval of approximately 86 to 90 feet bgs.  The groundwater sample and 
duplicate were analyzed for TPHg, TPHfp, BTEX, and fuel oxygenates.  None of the analytes 
were detected at or above their respective laboratory reporting limits; all laboratory reporting 
limits were below their corresponding CDPH MCLs or drinking water notification levels (CDPH, 
2008; CDPH, 2007).  The laboratory analytical report is provided in Appendix F and the results 
are summarized in Table 2. 

5.4 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) RESULTS 
AMEC and the analytical laboratory followed specific QA/QC procedures during this 
assessment.  AMEC collected and analyzed a trip blank, an equipment blank, and a field 
duplicate groundwater sample.  All samples were extracted and analyzed within the holding 
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times specified by each laboratory method.  No analytes were detected at concentrations at or 
above laboratory reporting limits in the laboratory method blanks. 

The analytical data were reviewed in general accordance with the USEPA National Functional 
Guidelines for Organic Data Review (USEPA, 1999).  Based on the results of the review, the 
groundwater sample results are considered acceptable for their intended use.  The results of 
the data quality review are included in Appendix F along with the laboratory report. 

6.0 SUMMARY AND CONCLUSIONS 

The findings of the supplemental vertical delineation in the vicinity of off-site 24-inch block 
valve area are summarized below. 

• The lithology encountered in boring GB18 was generally consistent with the CPT 
lithologic profiles from borings CPT-1 and CPT-2 conducted in July 2008 and 
confirmed the presence, depth, thickness, and composition of the Bellflower aquitard in 
the off-site 24-inch block valve area.  The top of the Bellflower aquitard was 
encountered at approximately 47 feet bgs in GB18 (very similar to the depth of 48 feet 
bgs interpreted from the CPT lithologic profiles from previous CPT borings CPT-1 and 
CPT-2).  The Bellflower aquitard at this location extends vertically from approximately 
47 to 81 feet and consists of predominantly fine-grained materials interbedded with 
some relatively coarser-grained materials.  The depth, thickness, and composition of 
the Bellflower aquitard encountered at GB18 were very similar to those interpreted 
from the CPT lithologic profiles from previous borings CPT-1 and CPT-2. 

• Physical and hydraulic property testing was conducted using soil samples collected 
from a range of sediment types within the Bellflower aquitard.  The results of these 
tests indicate the sediment samples were composed primarily of silt and clay, with 
vertical hydraulic conductivity values ranging from 2.83 × 10-7 to 5.52 × 10-6 cm/s.   

• Analytical results for a discrete-depth groundwater sample collected from the upper 
part of the Exposition aquifer, hydraulically downgradient of the area in which fuel 
oxygenates have been detected in the uppermost groundwater zone, show no 
groundwater impact to the Exposition aquifer by site-related chemicals.  

Based on the findings described in this report, we conclude that the Bellflower aquitard in the 
area of this assessment consists of sediments that impede the vertical flow of groundwater 
and dissolved chemicals, and that groundwater in the Exposition aquifer at the location of 
GB18 has not been impacted by fuel constituents detected in water bearing sediments above 
the Bellflower aquitard.  These findings and conclusions are consistent with, and provide 
further support for, the previously-developed hydrogeologic conceptual model of the area.  
Specifically, the Bellflower aquitard is laterally extensive, contains an appreciable thickness of 
low-permeability fine-grained sediments, and impedes the vertical movement of groundwater 
and dissolved chemicals in the vicinity of the DFSP.  The objectives of this supplemental 



 
AMEC Geomatrix, Inc. 

P:\S1603\1603.046.0\Docs\Additional Off Site Assessment Report_2009\Off-Site Block Valve Report.doc 11 

 

assessment have been addressed and the findings and conclusions presented herein indicate 
that no further assessment of conditions in the Bellflower aquitard or Exposition aquifer in this 
area is needed.    
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TABLES 



Vertical Horizontal Vertical Horizontal Total
Porosity

Effective
Porosity

TOC
(mg/kg)

FOC
(g/g) Bulk Grain Coarse Medium Fine

GB18 GB-18-57 11/19/09 56.5 - 57.0 5.61 10.0 5.52×10-6 9.84×10-6 39.8 29.2 1750 0.00175 1.39 2.70 28.5 81.8 0.00 0.00 1.63 30.70 67.67

GB-18-62 11/19/09 61.5 - 62.0 0.29 0.29 2.83×10-7 2.88×10-7 48.5 10.5 11,900 0.0119 1.18 2.63 38.6 82.3 0.00 0.00 0.00 4.21 95.79

GB-18-80 11/19/09 79.5 - 80.0 2.47 2.14 2.44×10-6 2.12×10-6 33.3 12.1 320 0.00032 1.71 2.69 15.6 73.0 0.00 0.00 12.51 28.09 59.40

Notes:
1.  Native State or Effective = with as-received pore fluid in place.
2.  Permeability to water and hydraulic conductivity measured at saturated conditions.

Abbreviations:
g/cc = grams per cubic centimeters.
%Pv = percent pore volume.
cm/s = centimeters per second.
%Vb = percent bulk volume in cubic centimeter (cc).
mg/kg = milligrams per kilograms.
g/g = grams per gram.
mm = millimeters.
TOC = total organic carbon.
FOC = fraction organic carbon.

Sample 
Location

Sample 
DateSample ID

Sample 
Depth 

Interval 
(feet bgs)

Norwalk, California

Moisture 
Content

(% weight)

Density
(g/cc)

Total Pore 
Fluid 

Saturation
(%Pv) Gravel

Particle Size Distribution
(% weight)

Sand Size

Walkley-BlackMod. ASTM D425API RP 40; EPA 9100

TABLE 1

SUMMARY OF PHYSICAL PROPERTY TEST RESULTS FOR BELLFLOWER AQUITARD SOIL SAMPLES
SUPPLEMENTAL VERTICAL DELINEATION IN OFF-SITE 24-INCH BLOCK VALVE AREA

Defense Fuel Support Point

API RP40/ASTM D2216 ASTM D422/D4464M

Silt 
& 

Clay

Effective 
Permeability 
to Water,1,2 

(millidarcy)

Organic Carbon
Hydraulic 

Conductivity1,2

(cm/s)

Porosity
(%Vb)

P:\S1603\1603.046.0\Docs\Additional Off Site Assessment Report_2009\Table 1 - Physical Property Results.xls
AMEC Geomatrix, Inc.
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TPHg TPHfp Benzene Toluene Ethyl-
benzene

Total 
Xylenes MTBE TBA DIPE ETBE TAME Ethanol

GB18 11/19/09 GB-18-90W 86-90 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10 <2.0 <2.0 <2.0 <100

GB-18 11/19/09 GB-18-90W(D) 86-90 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10 <2.0 <2.0 <2.0 <100

Equipment Blank 11/19/09 11192009-EB -- <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10 <2.0 <2.0 <2.0 <100

Trip Blank 11/19/09 11192009-TB -- -- -- <0.50 <1.0 <1.0 <1.0 <1.0 <10 <2.0 <2.0 <2.0 <100

-- -- 1.0 150 300 1750 13 12 2 -- -- -- --

Notes:
1.  California Department of Public Health, Drinking Water Program, Title 22 California Code of Regulations, California Regulations Related to Drinking Water, March 9, 2008, 
     Table 64444-A, Maximum Contaminant Levels, Organic Chemicals.
2.  California Department of Public Health, Drinking Water Program, Drinking Water Notification Levels, Drinking Water Notification Levels and Response Levels - An Overview, 
     last updated December 14, 2007; http://www.cdph.ca.gov/certlic/drinkingwater/Pages/NotificationLevels.aspx. 

Abbreviations:
CDPH = California Department of Public Health.
MCL = maximum contaminant level.
NL = notification level.
feet bgs = feet below ground surface.
TPHg = total petroleum hydrocarbons quantified using a gasoline standard.
TPHfp = total petroleum hydrocarbons quantified using a site fuel product standard.
MTBE = Methyl tert-butyl ether.
TBA = Tert-butyl alcohol.
<100 = not detected at or above the laboratory reporting limit shown.
DUP = field duplicate sample.
-- = not applicable or established.

Sample ID

Sample 
Depth 

Interval 
(feet bgs)

CDPH MCL or NL1,2

EPA 8015B (M) EPA 8260B

TABLE 2

SUMMARY OF ANALYTICAL RESULTS FOR DISCRETE-DEPTH EXPOSITION AQUIFER GROUNDWATER SAMPLES
SUPPLEMENTAL VERTICAL DELINEATION IN OFF-SITE 24-INCH BLOCK VALVE AREA

Defense Fuel Support Point
Norwalk, California

Results reported in micrograms per liter (µg/L).

Sample Location Sample 
Date

P:\S1603\1603.046.0\Docs\Additional Off Site Assessment Report_2009\Table 2 - Groundwater Analytical Results.xls
AMEC Geomatrix, Inc.

Page 1 of 1
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GMW-52
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TPHfp
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X

MTBE

TBA

<100

DUP

NA

1. Analytical results are reported in micrograms per liter (µg/L).

2. Groundwater samples from boring B-122 were collected by Parsons, 

Investigation Report for Holifield Park and Dolland Elementary School, 

October 11, 2007.

3. Groundwater samples from borings CPT-1 and CPT-2 were collected by 

AMEC Geomatrix in 2008, Additional Off-Site Assessment Report, Off-Site 

24-Inch Block Valve Area, August 28, 2009 (AMEC Geomatrix, 2008).

4. Basemap prepared from data provided by Fluor Daniel GTI, Dulin & 

Boynton, and Geomatrix. Sampling location GB-18 was measured from 

surveyed well lcoations PZ-5 and GMW-O-18.

5. Except for GB-18 and EXP-3, all groundwater sampling points, monitoring 

wells, and remediation wells shown are in the uppermost groundwater zone.

Exposition aquifer groundwater sampling location (AMEC 

Geomatrix, 2009)

CPT and groundwater sampling location (AMEC Geomatrix, 

2008)

Groundwater sampling location (Parsons, 2007)

Groundwater screening sample location (Geomatrix, 2002)

Existing groundwater monitoring well

Existing remediation well 

Approximate location of 24" block valve

Approximate locations of SFPP pipelines

Sample depth or well screen interval in feet below ground 

surface

Total petroleum hydrocarbons quantified using a gasoline 

standard

Total petroleum hydrocarbons quantified using a site fuel 

product standard

Benzene

 

Toluene

 

Ethylbenzene

 

Total xylenes

Methyl tert-butyl ether

Tert-butyl alcohol

Not detected at or above laboratory reporting limit (RL) 

shown

Duplicate sample

Not analyzed



 

APPENDIX A 

Well Permit 







 

APPENDIX B 

Temporary Access Agreement 

































 

APPENDIX C 

Boring Log 



MAJOR DIVISIONS

OH

Well-graded gravels or gravel-sand
mixtures, little or no finesGW

GRAVEL

DESCRIPTION

DFSP Norwalk; 15306 Norwalk Blvd.
Norwalk, California

Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
clays

Sample recovery No recovery

Sample Interval
Continuous soil or
rock core

Piston Sample

DESCRIPTION COLUMN SYMBOLS

LTR

Inorganic silts, micaceous or
diatomaceous fine sandy or silty soils,
elastic silts

CH

Organic clays of medium to high plasticity

MH

HIGHLY ORGANIC
SOILS Peat and other highly organic soils

FINE
GRAINED

SOILS

Inorganic clays of high plasticity, fat clays

NOTES

SILTS
AND

CLAYS
LL>50

SAMPLE COLUMN SYMBOLS

Silty gravels, gravel-sand-silt mixtures

Dashed lines separating soil strata represent inferred boundaries between sampled intervals or no recovery intervals and
may be distinct or gradual transitions

Solid lines represent distinct or gradual boundaries observed within sampled intervals

Description right of bracket symbol represents soil conditions within the depth interval defined by the bracket length

Description right of arrow symbol represents soil conditions to the next deeper boundary line unless otherwise noted

Water level at time of drilling

Water level after at least 12 hours from time of drilling

P
:\S

16
03

\1
60

3.
04

6.
0\

G
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T\
LO

G
S

.G
P

J

Project No.
1603.046.0 Figure 1

EXPLANATION OF BORING LOGS

1.  Soil descriptions are in accordance with the USCS as set forth by ASTM D2488-90 "Standard Practice for Description and Identification of Soil
(Visual-Manual Procedure)."

2.  Soil color described according to Munsell Soil Color Chart. Rock color described according to Munsell Rock-Color Chart.
3.  Soil descriptions in these borings are generalized representations and based upon visual classification of cuttings and/or samples during

drilling.  Descriptions and related information in these borings depict subsurface conditions at the specific location and at the time of
drilling only.  Soil conditions at other locations may differ from conditions observed at the boring locations.  Also, soil and groundwater
conditions may change with time at these locations.

GP

OL

CL

ML

COARSE
GRAINED

SOILS

SAND

SILTS
AND

CLAYS
LL<50

LTRMAJOR DIVISIONS DESCRIPTION

Clayey gravels, gravel-sand-clay mixtures

Inorganic silts and very fine sand, rock
flour, silty or clayey fine sands, or
clayey silts with slight plasticity

GM

Organic silts and organic silt-clays of low
plasticity

Clayey sands, sand-clay mixtures

Poorly-graded sands or sand with gravel,
little or no fines

Well-graded sands or sand with gravel,
little or no fines

SC

SM

SP

SW

Poorly-graded gravels or gravel-sand
mixture, little or no fines

PT

Silty sands, sand-silt mixtures

GC
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REMARKS
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(p
pm

)DESCRIPTION

REG. NO.

NA68.3'23'
FIRST

S
am

pl
e

DEPTH TO

MEASURING POINT:

not surveyed; datum is ground surface

R
M

R
K

3

PID = MiniRAE 2000
photoionization detector
calibrated with 100 ppm
isobutylene standard

PID readings are headspace
from soil in resealable plastic
bags

Air knifed to 7 ft bgs

Boring diameter:
0-80' = 7"
80-90' = 6"

90.0
COMPL.

0.4

0.6

SILTY SAND (SM):  light olive brown  (2.5Y 5/3), moist, ~80%
fine sand, ~20% nonplastic fines

olive (5Y 5/3), ~85% sand, ~15% fines

light olive brown (2.5Y 5/3), ~80% sand, ~20% fines

very dark grayish brown (2.5Y 3/2), ~75% sand, ~25% low
plasticity fines

light olive brown (2.5Y 5/3)

60% sand, ~40% fines

~75% sand, ~25% fines

S
am

pl
e

N
o.

D
E

P
TH

(fe
et

)

11/19/09

ground surface

Surface Elevation:

RESPONSIBLE PROFESSIONAL:

LOGGED BY:

24 HRS.

SW portion of Holifield Park, ~20' E of CPT-1

11/19/09

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Norwalk, California
DFSP Norwalk; 15306 Norwalk Blvd.PROJECT:

Page 1 of 6Project No. 1603.046.0

G. Richard ReesNANA

PTO deck mounted

sonic cont. core system split spoon sampler [18" x 2"]

Sonic TOTAL DEPTH (ft.):

DATE FINISHED:DATE STARTED:

ELEVATION AND DATUM:

DROP:

DRILLING CONTRACTOR:

C. HG. #704

not surveyed; datum is ground surface

Log of Boring No. GB18

NAME (USCS):  color, moist, % by wt., plast. density, structure,

T. Naing

cementation, react. w/HCl, geo. inter.

Boart Longyear

DRILLING METHOD:

DRILLING EQUIPMENT:

SAMPLING METHOD:

HAMMER WEIGHT:

BORING LOCATION:



NAME (USCS): color, moist, % by wt., plast. density, structure,

(fe
et

)

cementation, react. w/HCl, geo. inter.

DESCRIPTION

R
M

R
K

3

Log of Boring No. GB18
(cont'd)

POORLY GRADED SAND (SP):  olive gray  (5Y 5/2), moist,
~95% fine to medium sand, ~5% fines, trace coarse sand

0.6

2.4

2.1

0.3

SILTY SAND (SM): continued

olive (5Y 5/3), ~85% fine sand, ~15% low plasticity fines

D
E

P
TH

SILTY SAND (SM):  olive  (5Y 4/3), wet, ~70% fine sand, ~30%
nonplastic fines

SANDY SILT (ML):  dark grayish brown  (2.5Y 4/2), moist, ~70%
fines, ~30% fine sand, low plasticity, rapid dilatancy, low
toughness, soft

dark greenish gray (10Y 4/1), ~75% sand, ~25% fines

SANDY SILT (ML):  dark greenish gray  (10Y 4/1), wet, ~70%
fines, ~30% fine sand, low plasticity, rapid dilatancy, low
toughness

SILTY SAND (SM):  dark greenish gray  (10Y 4/1), wet, ~65%
fine sand, ~35% nonplastic fines

SANDY SILT (ML):  dark grayish brown  (2.5Y 4/2), moist, ~60%
fines, ~40% fine sand, low plasticity, rapid dilatancy, low
toughness, soft

S
am

pl
e
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B
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w
s/

cementation, react. w/HCl, geo. inter.
NAME (USCS): color, moist, % by wt., plast. density, structure,

DESCRIPTION

R
M

R
K

3

Log of Boring No. GB18
(cont'd)

D
E

P
TH

(fe
et

)

N
o.

dark greenish gray (10Y 4/1)

2.6

4.0

3.5

SILTY SAND (SM): continued

olive brown (2.5Y 4/3), fine to medium sand

S
am

pl
e

LEAN CLAY with SAND (CL):  very dark greenish gray  (10Y 3/1),
moist, ~80% fines, ~20% fine sand, abundant shell fragments,
medium plasticity, slow dilatancy, low to medium toughness,

~70% fine sand, ~30% fines

SAMPLES

DFSP Norwalk; 15306 Norwalk Blvd.
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SILTY SAND (SM):  dark greenish gray  (10Y 3/1), wet, ~60%
fine sand, ~40% low plasticity fines

LEAN CLAY (CL):  black  (2.5Y 2.5/1), moist, ~90% fines, ~10%
fine sand, abundant shell fragments, medium plasticity, slow
dilatancy, low to medium toughness, high dry strength, tough

LEAN CLAY with SAND (CL):  dark greenish gray  (5GY 4/1),
moist, ~80% fines, ~20% fine sand, medium plasticity, slow
dilatancy, low to medium toughness, medium dry strength, soft

SILTY SAND (SM):  dark greenish gray  (10Y 3/1), wet, ~65%
fine sand, ~35% nonplastic fines

Log of Boring No. GB18
(cont'd)

GB-18

-57

LEAN CLAY with SAND (CL):  dark greenish gray  (10Y 3/1),
moist, ~80% fines, ~20% fine sand, low to medium plasticity, slow
dilatancy, low to medium toughness, medium dry strength, soft

cementation, react. w/HCl, geo. inter.
NAME (USCS): color, moist, % by wt., plast. density, structure,

DESCRIPTION

R
M

R
K

3

GB-18

-62

GB-18

-65

LEAN CLAY with SAND (CL):  dark greenish gray  (10Y 4/1),
moist, ~80% fines, ~20% fine sand, medium plasticity, slow
dilatancy, low to medium toughness, medium dry strength, soft

LEAN CLAY (CL):  very dark greenish gray  (10Y 3/1), moist,
~90% fines, ~10% fine sand, medium plasticity, slow dilatancy,
low to medium toughness, high dry strength, soft

2.6

8.8

4.9

5.2

medium dry strength, soft
SILTY SAND (SM):  dark greenish gray  (10Y 4/1), wet, ~60%
fine sand, ~40% nonplastic fines, trace coarse sand

~70% sand, ~30% fines
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cementation, react. w/HCl, geo. inter.
NAME (USCS): color, moist, % by wt., plast. density, structure,

R
M

R
K

3

Log of Boring No. GB18
(cont'd)

GB-18

-80

D
E

P
TH

S
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e

N
o.

DESCRIPTION

0.8
Install 6" diameter drill
casing as temporary
conductor to 80'

1.1

(fe
et

)

SILTY SAND (SM): continued

SANDY LEAN CLAY (CL):  olive brown  (2.5Y 4/4), moist, ~60%
fines, ~40% fine sand, low to medium plasticity, slow dilatancy,
low to medium toughness, medium dry strength, firm

SANDY LEAN CLAY (CL)/CLAYEY SAND (SC): olive brown
(2.5Y 4/4), moist, ~50% fine sand, ~50% medium plasticity fines

CLAYEY SAND (SC):  olive brown  (2.5Y 4/4), moist, ~65% fine
to medium sand, ~35% medium plasticity fines

SANDY LEAN CLAY (CL)/CLAYEY SAND (SC): olive brown
(2.5Y 4/4), moist, ~50% fine sand, ~50% medium plasticity fines

SANDY LEAN CLAY (CL):  olive brown  (2.5Y 4/4), moist, ~60%
fines, ~40% fine sand, low to medium plasticity, slow dilatancy,
low to medium toughness, medium dry strength, firm

SILTY SAND (SM):  light olive brown  (2.5Y 5/3), moist, ~65%
fine sand, ~35% nonplastic fines

1.4
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Groundwater sample
GB-18-90W and duplicate
groundwater sample
GB-18-90W(D) collected
using disposable bailer with
HydroPunch screened from
86 to 90 ft bgs
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DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

Bottom of boring at 90 ft bgs

~85% fine sand, ~15% fines

SILTY SAND (SM): continued

0.0

Boring destroyed by
backfilling with cement grout
placed through a tremie
from total depth to ground
surface

Log of Boring No. GB18
(cont'd)
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Waste Manifest 
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Physical Property Laboratory Report – Soil Samples 

























 

APPENDIX F 

Data Quality Review for Groundwater Samples – 
Supplemental Vertical Delineation  

in Off-Site 24-Inch Block Valve 
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APPENDIX F1 

DATA QUALITY REVIEW FOR GROUNDWATER SAMPLES 
SUPPLEMENTAL VERTICAL DELINEATION  
IN OFF-SITE 24-INCH BLOCK VALVE AREA 

Defense Fuel Support Point 
Norwalk, California 

AMEC Geomatrix, Inc. (AMEC Geomatrix) and the analytical laboratory followed specific 
quality assurance/quality control (QA/QC) procedures to evaluate analytical data generated 
during the supplemental vertical delineation in the off-site 24-inch block valve area east of the 
Defense Fuel Support Point, Norwalk located at 15306 Norwalk Boulevard, Norwalk, 
California.  These procedures included the collection and analysis of laboratory blank samples, 
a field duplicate sample, an equipment blank sample, and laboratory spike samples. 

Temperature blanks accompanied samples to the analytical laboratory.  The QA/QC samples 
included a trip blank, an equipment blank sample, a field duplicate sample, laboratory method 
blanks, laboratory control samples/laboratory control sample duplicates (LCS/LCSD), and 
matrix spike/matrix spike duplicate (MS/MSD) samples that were collected/prepared and 
analyzed to assess the potential effects of field sampling conditions, storage and 
transportation of samples, and laboratory conditions and analysis.  Data accuracy was 
assessed based on percent recoveries (%R) from spiked samples, expressed as a percent of 
the true or known concentration of the assessed constituent.  Data precision was estimated by 
comparing analytical results from duplicate samples and calculating the relative percent 
difference (RPD) of the two results. 

Data from the QA/QC samples were evaluated to assess precision, accuracy, completeness, 
and data usability.  The QA/QC review was performed in general accordance with U.S. EPA 
National Functional Guidelines1 and a summary of the results is presented below.  The 
laboratory reported that the sample shipments were received at temperatures within the 
acceptable range.  Analyses of groundwater and QA/QC samples were conducted within the 
method holding times and the requested analyses were performed by the analytical laboratory.    

                                                 
1 U.S. EPA, 1999, U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic 

Data Review, EPA-540/R-99-008 (PB99-963506), October. 
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ACCURACY 
Accuracy was assessed through blank samples and spike and surrogate recoveries.  The 
QA/QC program included the analysis of a trip blank, an equipment blank, and laboratory 
method blanks.   

Trip Blank 

The trip blank sample was prepared by the laboratory, and accompanied the sample 
containers from the laboratory to the field, and back to the laboratory.  The trip blank was 
analyzed for volatile organic compounds (VOCs) to assess the potential effects of the sample 
container, preservatives, laboratory, and/or environmental conditions on samples and sample 
containers.  No VOCs were detected in the trip blank sample analyzed during this assessment. 

Equipment Blank 

The equipment blank sample was collected in sample containers in the field by pouring 
laboratory-supplied deionized water over or through non-dedicated field sampling equipment 
(e.g., HydroPunch screen) after the equipment had been steam cleaned.  The equipment 
blank sample was collected to assess the effectiveness of decontamination procedures, and 
was analyzed for the groundwater assessment target compounds.  None of the analytes were 
detected in the equipment blank sample collected during this assessment.    

Laboratory Method Blanks 

No analytes were detected in any of the laboratory method blanks. 

Spike Recoveries in LCS/LCSD Samples 

Spike recoveries were within laboratory control limits in LCS/LCSD samples analyzed by the 
laboratory. 

Spike Recoveries in MS/MSD Samples 

Spike recoveries were within laboratory control limits in the MS/MSD samples analyzed by the 
laboratory. 

Surrogate Recoveries 

The surrogate recoveries associated with all project samples and QC batches were within the 
laboratory control limits.  
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PRECISION 
Precision was quantitatively assessed through comparison of replicate results for field and 
laboratory duplicate samples. 

Field Duplicate 

RPDs are calculated for the analytes that are detected in the primary and duplicate samples 
collected using the following equation: 

     

result sample duplicate  S
and result, sampleprimary   S

:where

100
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2

1
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21
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However, calculated RPDs are only applicable when the sample values are greater than or 
equal to two times (organics) or five times (inorganics) the respective laboratory reporting 
limits (RL), and the precision goal is a calculated RPD of less than 30%.  For the primary and 
duplicate sample results that are less than two or five times the respective laboratory RL, the 
precision goal is met when the absolute difference between the results is less than the RL.  
RPDs or absolute difference between the results were not calculated for the duplicate sample 
pairs collected during this assessment because no analytes were detected at or above in the 
RLs.     

Laboratory Duplicates 

The RPDs for the LCS/LCSD and MS/MSD pairs associated with groundwater samples 
collected during this assessment were within laboratory control limits.  

COMPLETENESS 
A discrete-depth groundwater sample and a field duplicate sample were successfully obtained 
from boring GB18 during this assessment.  The laboratory reported the requested analyses, 
and the deliverable data reports were complete.  The analytical data for groundwater samples 
were considered valid and useable.  Completeness is the ratio of the number of valid sample 
results to the total number of samples analyzed within a specific matrix and/or analysis.  The 
percent complete is calculated by the following equation: 

 

The percent complete for the results presented in this report is 100 percent.      

% Complete = (number of valid measurements) x 100 
 (number of measurements planned)  
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DATA QUALITY SUMMARY 
The field and laboratory quality control results indicate that the sampling and analyses 
performed in generating the data for this assessment were generally consistent with the 
analytical methods, and provided data suitable for project objectives.  Overall, the data 
generated during this project are acceptable, are suitable for use in assessing groundwater 
conditions in the assessment area and can be used for decision-making purposes.  
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December 03, 2009

Thandar Phyu
AMEC Geomatrix, Inc.
510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

09-11-1696Calscience Work Order No.:Subject:
DFSP Norwalk / 1603.046Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 11/20/2009 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established in our Quality Systems Manual, applicable standard
operating procedures, and other related documentation.  The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Stephen Nowak
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830
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Analytical Reportnvironmental
aboratories, Inc.

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 3510CPreparation:
Newport Beach, CA 92663-3627 EPA 8015B (M)Method:

Project: DFSP Norwalk / 1603.046 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

11/19/09 11/21/09 11/24/09Aqueous 091121B0211192009-EB 09-11-1696-2-G GC 27
07:2015:30

QualParameter Result RL UnitsDF

ug/LTPH as Fuel Product 500 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 68-14083

11/19/09 11/21/09 11/24/09Aqueous 091121B02GB-18-90W 09-11-1696-3-G GC 27
07:3816:10

QualParameter Result RL UnitsDF

ug/LTPH as Fuel Product 500 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 68-14083

11/19/09 11/21/09 11/24/09Aqueous 091121B02GB-18-90W(D) 09-11-1696-4-G GC 27
07:5716:10

QualParameter Result RL UnitsDF

ug/LTPH as Fuel Product 500 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 68-14082

11/21/09N/A 11/24/09Aqueous 091121B02Method Blank 099-12-384-21 GC 27
06:25

QualParameter Result RL UnitsDF

ug/LTPH as Fuel Product 500 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 68-140109

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 5030BPreparation:
Newport Beach, CA 92663-3627 EPA 8015B (M)Method:

Project: DFSP Norwalk / 1603.046 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

11/19/09 11/24/09 11/25/09Aqueous 091124B0211192009-EB 09-11-1696-2-D GC 18
09:5815:30

QualParameter Result RL UnitsDF

ug/LTPH as Gasoline 100 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 38-13487

11/19/09 11/24/09 11/25/09Aqueous 091124B02GB-18-90W 09-11-1696-3-D GC 18
11:2216:10

QualParameter Result RL UnitsDF

ug/LTPH as Gasoline 100 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 38-13485

11/19/09 11/24/09 11/25/09Aqueous 091124B02GB-18-90W(D) 09-11-1696-4-D GC 18
11:5716:10

QualParameter Result RL UnitsDF

ug/LTPH as Gasoline 100 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 38-13484

11/24/09N/A 11/25/09Aqueous 091124B02Method Blank 099-12-247-3,731 GC 18
02:52

QualParameter Result RL UnitsDF

ug/LTPH as Gasoline 100 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 38-13480

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 5030BPreparation:
Newport Beach, CA 92663-3627 EPA 8260BMethod:

Project: DFSP Norwalk / 1603.046 Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/09 11/23/09 11/23/09Aqueous 091123L0111192009-TB 09-11-1696-1-A GC/MS VV
12:3711:20

Parameter Result RL DF Qual Parameter RLResult DF Qual
Acetone   50 1ND c-1,3-Dichloropropene     0.50 1ND
Benzene     0.50 1ND t-1,3-Dichloropropene     0.50 1ND
Bromobenzene     1.0 1ND Ethylbenzene     1.0 1ND
Bromochloromethane     1.0 1ND 2-Hexanone   10 1ND
Bromodichloromethane     1.0 1ND Isopropylbenzene     1.0 1ND
Bromoform     1.0 1ND p-Isopropyltoluene     1.0 1ND
Bromomethane   10 1ND Methylene Chloride   10 1ND
2-Butanone   10 1ND 4-Methyl-2-Pentanone   10 1ND
n-Butylbenzene     1.0 1ND Naphthalene   10 1ND
sec-Butylbenzene     1.0 1ND n-Propylbenzene     1.0 1ND
tert-Butylbenzene     1.0 1ND Styrene     1.0 1ND
Carbon Disulfide   10 1ND 1,1,1,2-Tetrachloroethane     1.0 1ND
Carbon Tetrachloride     0.50 1ND 1,1,2,2-Tetrachloroethane     1.0 1ND
Chlorobenzene     1.0 1ND Tetrachloroethene     1.0 1ND
Chloroethane     5.0 1ND Toluene     1.0 1ND
Chloroform     1.0 1ND 1,2,3-Trichlorobenzene     1.0 1ND
Chloromethane   10 1ND 1,2,4-Trichlorobenzene     1.0 1ND
2-Chlorotoluene     1.0 1ND 1,1,1-Trichloroethane     1.0 1ND
4-Chlorotoluene     1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   10 1ND
Dibromochloromethane     1.0 1ND 1,1,2-Trichloroethane     1.0 1ND
1,2-Dibromo-3-Chloropropane     5.0 1ND Trichloroethene     1.0 1ND
1,2-Dibromoethane     1.0 1ND Trichlorofluoromethane   10 1ND
Dibromomethane     1.0 1ND 1,2,3-Trichloropropane     5.0 1ND
1,2-Dichlorobenzene     1.0 1ND 1,2,4-Trimethylbenzene     1.0 1ND
1,3-Dichlorobenzene     1.0 1ND 1,3,5-Trimethylbenzene     1.0 1ND
1,4-Dichlorobenzene     1.0 1ND Vinyl Acetate   10 1ND
Dichlorodifluoromethane     1.0 1ND Vinyl Chloride     0.50 1ND
1,1-Dichloroethane     1.0 1ND p/m-Xylene     1.0 1ND
1,2-Dichloroethane     0.50 1ND o-Xylene     1.0 1ND
1,1-Dichloroethene     1.0 1ND Methyl-t-Butyl Ether (MTBE)     1.0 1ND
c-1,2-Dichloroethene     1.0 1ND Tert-Butyl Alcohol (TBA)   10 1ND
t-1,2-Dichloroethene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
1,2-Dichloropropane     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
1,3-Dichloropropane     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
2,2-Dichloropropane     1.0 1ND Ethanol 100 1ND
1,1-Dichloropropene     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 102 80-132 1,2-Dichloroethane-d4 102 80-141
Toluene-d8 101 80-120 1,4-Bromofluorobenzene 96 76-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 5030BPreparation:
Newport Beach, CA 92663-3627 EPA 8260BMethod:

Project: DFSP Norwalk / 1603.046 Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/23/09N/A 11/23/09Aqueous 091123L01Method Blank 099-10-006-31,432 GC/MS VV
11:48

Parameter Result RL DF Qual Parameter RLResult DF Qual
Acetone   50 1ND c-1,3-Dichloropropene     0.50 1ND
Benzene     0.50 1ND t-1,3-Dichloropropene     0.50 1ND
Bromobenzene     1.0 1ND Ethylbenzene     1.0 1ND
Bromochloromethane     1.0 1ND 2-Hexanone   10 1ND
Bromodichloromethane     1.0 1ND Isopropylbenzene     1.0 1ND
Bromoform     1.0 1ND p-Isopropyltoluene     1.0 1ND
Bromomethane   10 1ND Methylene Chloride   10 1ND
2-Butanone   10 1ND 4-Methyl-2-Pentanone   10 1ND
n-Butylbenzene     1.0 1ND Naphthalene   10 1ND
sec-Butylbenzene     1.0 1ND n-Propylbenzene     1.0 1ND
tert-Butylbenzene     1.0 1ND Styrene     1.0 1ND
Carbon Disulfide   10 1ND 1,1,1,2-Tetrachloroethane     1.0 1ND
Carbon Tetrachloride     0.50 1ND 1,1,2,2-Tetrachloroethane     1.0 1ND
Chlorobenzene     1.0 1ND Tetrachloroethene     1.0 1ND
Chloroethane     5.0 1ND Toluene     1.0 1ND
Chloroform     1.0 1ND 1,2,3-Trichlorobenzene     1.0 1ND
Chloromethane   10 1ND 1,2,4-Trichlorobenzene     1.0 1ND
2-Chlorotoluene     1.0 1ND 1,1,1-Trichloroethane     1.0 1ND
4-Chlorotoluene     1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   10 1ND
Dibromochloromethane     1.0 1ND 1,1,2-Trichloroethane     1.0 1ND
1,2-Dibromo-3-Chloropropane     5.0 1ND Trichloroethene     1.0 1ND
1,2-Dibromoethane     1.0 1ND Trichlorofluoromethane   10 1ND
Dibromomethane     1.0 1ND 1,2,3-Trichloropropane     5.0 1ND
1,2-Dichlorobenzene     1.0 1ND 1,2,4-Trimethylbenzene     1.0 1ND
1,3-Dichlorobenzene     1.0 1ND 1,3,5-Trimethylbenzene     1.0 1ND
1,4-Dichlorobenzene     1.0 1ND Vinyl Acetate   10 1ND
Dichlorodifluoromethane     1.0 1ND Vinyl Chloride     0.50 1ND
1,1-Dichloroethane     1.0 1ND p/m-Xylene     1.0 1ND
1,2-Dichloroethane     0.50 1ND o-Xylene     1.0 1ND
1,1-Dichloroethene     1.0 1ND Methyl-t-Butyl Ether (MTBE)     1.0 1ND
c-1,2-Dichloroethene     1.0 1ND Tert-Butyl Alcohol (TBA)   10 1ND
t-1,2-Dichloroethene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
1,2-Dichloropropane     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
1,3-Dichloropropane     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
2,2-Dichloropropane     1.0 1ND Ethanol 100 1ND
1,1-Dichloropropene     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 102 80-132 1,2-Dichloroethane-d4 100 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 95 76-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 5030BPreparation:
Newport Beach, CA 92663-3627 EPA 8260BMethod:

Project: DFSP Norwalk / 1603.046 Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/09 11/21/09 11/21/09Aqueous 091121L0211192009-EB 09-11-1696-2-A GC/MS VV
23:5115:30

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene     0.50 1ND Tert-Butyl Alcohol (TBA)   10 1ND
Ethylbenzene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
Toluene     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
p/m-Xylene     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
o-Xylene     1.0 1ND Ethanol 100 1ND
Methyl-t-Butyl Ether (MTBE)     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 102 80-132 1,2-Dichloroethane-d4 101 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 96 76-120

11/19/09 11/21/09 11/22/09Aqueous 091121L02GB-18-90W 09-11-1696-3-A GC/MS VV
04:2716:10

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene     0.50 1ND Tert-Butyl Alcohol (TBA)   10 1ND
Ethylbenzene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
Toluene     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
p/m-Xylene     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
o-Xylene     1.0 1ND Ethanol 100 1ND
Methyl-t-Butyl Ether (MTBE)     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 103 80-132 1,2-Dichloroethane-d4 102 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 96 76-120

11/19/09 11/21/09 11/22/09Aqueous 091121L02GB-18-90W(D) 09-11-1696-4-A GC/MS VV
04:5416:10

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene     0.50 1ND Tert-Butyl Alcohol (TBA)   10 1ND
Ethylbenzene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
Toluene     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
p/m-Xylene     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
o-Xylene     1.0 1ND Ethanol 100 1ND
Methyl-t-Butyl Ether (MTBE)     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 102 80-132 1,2-Dichloroethane-d4 102 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 94 76-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

AMEC Geomatrix, Inc. 11/20/09Date Received:
510 Superior Avenue 09-11-1696Work Order No:
Suite 200 EPA 5030BPreparation:
Newport Beach, CA 92663-3627 EPA 8260BMethod:

Project: DFSP Norwalk / 1603.046 Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/21/09N/A 11/21/09Aqueous 091121L02Method Blank 099-10-006-31,430 GC/MS VV
23:24

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene     0.50 1ND Tert-Butyl Alcohol (TBA)   10 1ND
Ethylbenzene     1.0 1ND Diisopropyl Ether (DIPE)     2.0 1ND
Toluene     1.0 1ND Ethyl-t-Butyl Ether (ETBE)     2.0 1ND
p/m-Xylene     1.0 1ND Tert-Amyl-Methyl Ether (TAME)     2.0 1ND
o-Xylene     1.0 1ND Ethanol 100 1ND
Methyl-t-Butyl Ether (MTBE)     1.0 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 103 80-132 1,2-Dichloroethane-d4 101 80-141
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 96 76-120

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 09-11-1696

Method: EPA 8015B (M)

510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

AMEC Geomatrix, Inc.

DFSP Norwalk / 1603.046Project

EPA 5030BPreparation:

11/20/09Date Received:

Quality Control Sample ID

09-11-1831-4

MS/MSD Batch
Number

091124S02

Matrix

Aqueous

Date
Analyzed

11/25/09

Date
Prepared

11/24/09

Instrument

GC 18

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-18TPH as Gasoline 196 68-12296

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 8 of 17



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 09-11-1696

Method: EPA 8260B

510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

AMEC Geomatrix, Inc.

DFSP Norwalk / 1603.046Project

EPA 5030BPreparation:

11/20/09Date Received:

Quality Control Sample ID

09-11-1657-1

MS/MSD Batch
Number

091123S01

Matrix

Aqueous

Date
Analyzed

11/23/09

Date
Prepared

11/23/09

Instrument

GC/MS VV

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Benzene 098 72-12098
0-20Carbon Tetrachloride 099 63-13599
0-20Chlorobenzene 198 80-12098
0-201,2-Dibromoethane 097 80-12097
0-201,2-Dichlorobenzene 195 80-12095
0-241,1-Dichloroethene 090 60-13290
0-20Ethylbenzene 098 78-12098
0-20Toluene 196 74-12295
0-20Trichloroethene 198 69-12097
0-20Vinyl Chloride 096 58-13096
0-21Methyl-t-Butyl Ether (MTBE) 385 72-12687
0-20Tert-Butyl Alcohol (TBA) 599 72-12695
0-23Diisopropyl Ether (DIPE) 1100 71-137101
0-20Ethyl-t-Butyl Ether (ETBE) 195 74-12896
0-20Tert-Amyl-Methyl Ether (TAME) 195 76-12496
0-48Ethanol 386 35-16783

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 09-11-1696

Method: EPA 8260B

510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

AMEC Geomatrix, Inc.

DFSP Norwalk / 1603.046Project

EPA 5030BPreparation:

11/20/09Date Received:

Quality Control Sample ID

09-11-1789-1

MS/MSD Batch
Number

091121S02

Matrix

Aqueous

Date
Analyzed

11/22/09

Date
Prepared

11/21/09

Instrument

GC/MS VV

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Benzene 395 72-12097
0-20Toluene 392 74-12295
0-20Ethylbenzene 494 78-12098
0-21Methyl-t-Butyl Ether (MTBE) 396 72-12693
0-20Tert-Butyl Alcohol (TBA) 4102 72-12697
0-23Diisopropyl Ether (DIPE) 299 71-137101
0-20Ethyl-t-Butyl Ether (ETBE) 293 74-12895
0-20Tert-Amyl-Methyl Ether (TAME) 191 76-12492
0-48Ethanol 394 35-16797
0-241,1-Dichloroethene 587 60-13292
0-201,2-Dibromoethane 296 80-12097
0-201,2-Dichlorobenzene 192 80-12093
0-20Carbon Tetrachloride 594 63-135100
0-20Chlorobenzene 494 80-12097
0-20Trichloroethene 293 69-12095
0-20Vinyl Chloride 594 58-13099

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

09-11-1696

DFSP Norwalk / 1603.046

EPA 3510CPreparation:
Work Order No:
Date Received:

Project:

AMEC Geomatrix, Inc.
510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

N/A

11/21/09

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 27 091121B02

Date
Prepared

Date
Analyzed

11/24/09

Quality Control Sample ID

099-12-384-21

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

94 0-13175-117TPH as Fuel Product 93

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

09-11-1696

DFSP Norwalk / 1603.046

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

AMEC Geomatrix, Inc.
510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

N/A

11/24/09

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 18 091124B02

Date
Prepared

Date
Analyzed

11/25/09

Quality Control Sample ID

099-12-247-3,731

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

96 0-10178-120TPH as Gasoline 97

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

09-11-1696

DFSP Norwalk / 1603.046

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

AMEC Geomatrix, Inc.
510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

N/A

11/23/09

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS VV 091123L01

Date
Prepared

Date
Analyzed

11/23/09

Quality Control Sample ID

099-10-006-31,432

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20180-122Benzene 99 73-12998
0-20368-140Carbon Tetrachloride 102 56-15299
0-20180-120Chlorobenzene 100 73-12799
0-20180-1211,2-Dibromoethane 98 73-12897
0-20380-1201,2-Dichlorobenzene 98 73-12795
0-25372-1321,1-Dichloroethene 92 62-14290
0-20180-126Ethylbenzene 100 72-13499
0-20180-121Toluene 98 73-12896
0-20180-123Trichloroethene 99 73-13098
0-20167-133Vinyl Chloride 100 56-14499
0-20175-123Methyl-t-Butyl Ether (MTBE) 86 67-13185
0-20175-123Tert-Butyl Alcohol (TBA) 96 67-13195
0-20271-131Diisopropyl Ether (DIPE) 100 61-14198
0-20276-124Ethyl-t-Butyl Ether (ETBE) 97 68-13296
0-20180-123Tert-Amyl-Methyl Ether (TAME) 98 73-13097
0-27361-139Ethanol 82 48-15279

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
16Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

09-11-1696

DFSP Norwalk / 1603.046

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

AMEC Geomatrix, Inc.
510 Superior Avenue
Suite 200
Newport Beach, CA 92663-3627

N/A

11/21/09

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS VV 091121L02

Date
Prepared

Date
Analyzed

11/21/09

Quality Control Sample ID

099-10-006-31,430

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20480-122Benzene 100 73-12996
0-20568-140Carbon Tetrachloride 101 56-15296
0-20580-120Chlorobenzene 99 73-12795
0-20480-1211,2-Dibromoethane 102 73-12898
0-20580-1201,2-Dichlorobenzene 97 73-12793
0-25572-1321,1-Dichloroethene 93 62-14289
0-20580-126Ethylbenzene 100 72-13496
0-20480-121Toluene 97 73-12893
0-20680-123Trichloroethene 101 73-13095
0-20667-133Vinyl Chloride 102 56-14496
0-20975-123Methyl-t-Butyl Ether (MTBE) 90 67-13199
0-201575-123Tert-Butyl Alcohol (TBA) 107 67-13192
0-20271-131Diisopropyl Ether (DIPE) 102 61-141100
0-20176-124Ethyl-t-Butyl Ether (ETBE) 98 68-13297
0-20380-123Tert-Amyl-Methyl Ether (TAME) 97 73-13095
0-272261-139Ethanol 97 48-15278

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
16Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

09-11-1696

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Sample received and/or analyzed past the recommended holding time.H
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Nontarget Analyte.N
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory method detection limit.U
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.
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