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CH2M HILL, INC 

1000 Wilshire Boulevard 

21st Floor 

Los Angeles, CA 90017 

Tel 213-228-8271 

Fax 714-424-2135 

 
August 10, 2011 
 
407609.C1.03 
 
 
 
Mr. Paul Cho 
California Regional Water Quality Control Board, 
Los Angeles Region 
320 West 4th Street, Suite 200 
Los Angeles, California 90013 
 
Subject: Results of Step-Out Investigation at the Southeastern Area of the SFPP Norwalk 

Station, Norwalk, California 
 
Dear Mr. Cho: 

This letter report presents the findings of the work performed by CH2M HILL Engineers, 
Inc. (CH2M HILL) in accordance with the work plan titled, Work Plan for Step-Out 
Investigation in the Vicinity of Well GMW-O-18, Southeastern Off-Site Area, Defense Fuel Support 
Point Norwalk, 15306 Norwalk Boulevard, Norwalk, California (SCP No. 0286B), prepared by 
AMEC Geomatrix, Inc. (AMEC, 2010a).  

The work plan was prepared in response to a letter from the California Regional Water 
Quality Control Board, Los Angeles Region (RWQCB), dated February 26, 2010, which 
required that SFPP, L.P. (SFPP) conduct a step-out investigation in the vicinity of well 
GMW-O-18 to delineate impacts in groundwater in this area. On behalf of SFPP, an 
operating partner of Kinder Morgan Energy Partners, L.P. (KMEP), AMEC prepared and 
submitted the work plan to RWQCB, on April 19, 2010. RWQCB approved the work plan in 
a letter to KMEP, dated August 12, 2010. 

Background 
The following sections summarize relevant project background information including site 
description, site hydrogeologic setting, and previous investigations in the vicinity of the 
offsite 24-inch block valve area, which encompasses well GMW-O-18. Other areas of the site 
impacted by petroleum hydrocarbons are not part of this scope. 

Site Description 
The Defense Fuel Support Point (DFSP) facility is located at 15306 Norwalk Boulevard in 
Norwalk, California (Figure 1). SFPP has equipment within two acres at the site and has 
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easements for its pipelines along the southern and eastern boundaries of the facility. 
Previously, SFPP operated a pump station near the south-central area of the site. The pump 
station was decommissioned in 2001 but three pipelines heading eastward along the 
southern boundary of the DFSP facility, one of which bends at the southeastern corner of the 
facility and continues northward within the eastern easement, remain in service and 
continue to convey refined petroleum fuels including gasoline, diesel, and jet fuel. The 
pipelines are fitted with block valves, two of which are located along a 24-inch-diameter 
pipeline and within areas currently undergoing remediation. One block valve is located in 
the south-central portion of the site and is referred to as the “intermediate 24-inch block 
valve.” The other block valve is located offsite near the southeastern area of the site and is 
referred to as the “southeastern 24-inch block valve” or “offsite 24-inch block valve.” 

Hydrogeologic Setting 
The uppermost groundwater zone in the site vicinity is a semiperched unit between depths 
of approximately 25 and 50 feet below ground surface (bgs). Groundwater flow within this 
uppermost unconfined zone, as interpreted during previous assessments and monitoring at 
DFSP, is generally northwestward under a horizontal gradient of approximately 0.001 foot 
per foot (ft/ft). 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 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 semiperched uppermost groundwater zone. This relatively 
consistent difference in hydraulic heads between the semiperched upper groundwater zone 
and the Exposition aquifer indicates that the Bellflower aquitard inhibits the vertical 
movement of groundwater in the site area. 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. The generally southeastward direction of the 
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 support the 
interpretation that the Bellflower aquitard in this area comprises a unit that is laterally 
continuous and has a relatively low bulk vertical hydraulic conductivity. 

Previous Investigations 
The following sections describe previous soil and groundwater investigations conducted in 
the vicinity of the offsite 24-inch block valve. 
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Soil Assessments 
In April 1994, SFPP detected a leaking seal at the offsite 24-inch block valve. The valve was 
repaired and approximately 30 cubic yards of hydrocarbon-impacted soil was excavated 
from the vicinity of the valve. Geomatrix was retained to assess subsurface conditions 
associated with the release that occurred as a result of the leaking valve seal, and conducted a 
subsurface assessment consisting of soil sampling at nine boring locations, five of which 
were converted to groundwater monitoring wells. The results of the 1994 subsurface 
assessment were presented in the report titled, Site Assessment of Fuel Hydrocarbons in Soil 
and Groundwater Associated with a Leak in a 24-Inch Block Valve Area (Geomatrix, 1994). The 
soil sampling analytical results from the 1994 assessment showed that the lateral extent 
of soil impacts around the offsite 24-inch block valve was adequately delineated by 
borings GMW-SF-7 to the northwest, GMW-SF-8 to the southwest, GMW-O-17 to the 
south-southeast, GMW-O-19 to the east-southeast, and GMW-O-18 to the northeast. A figure 
showing the analytical results for the 1994 soil sampling is provided in Attachment A.  

The results from the 1994 assessment showed that the presence of elevated concentrations of 
fuel constituents in soil was limited to the immediate vicinity of the release area. Elevated 
concentrations of fuel constituents were detected at greater depths (between approximately 
24.5 and 29.5 feet bgs at several boring locations); however, based on the depth to 
groundwater beneath the site (historically between approximately 24 and 30 feet bgs), the 
presence of fuel constituents at these depths is interpreted to reflect groundwater or 
capillary zone conditions rather than vadose zone soil. 

Remediation activities were implemented in 1994 in response to the release at the offsite 
24-inch block valve and have included product removal from monitoring wells by vacuum 
truck, total fluids extraction (TFE), and soil vapor extraction.  

In 2006 and 2007, Parsons Corporation (Parsons) collected and analyzed soil and soil gas 
samples offsite as part of an investigation on behalf of Defense Logistics Agency (DLA) 
Energy (formerly the Defense Energy Support Center [DESC]) and KMEP. The data are 
presented in the report entitled, Investigation Report for Holifield Park and Dolland Elementary 
School (Parsons, 2007). The southern extent of Parsons’ investigation included five borings 
(B-122, B-24, B-24NORTH, B-24EAST, and B-24SOUTH) in the vicinity of the offsite 24-inch 
block valve. Parsons collected soil samples at all five locations and soil gas samples at four 
of these five locations. During its 2006/2007 investigation, Parsons collected soil samples to 
a depth of approximately 25 feet at all five locations. Volatile organic compounds (VOCs) 
and total petroleum hydrocarbons (TPH) were not detected or were detected at 
concentrations below the risk-based and soil-to-groundwater screening levels in soil 
samples from all locations with one exception. In B-24SOUTH, benzene, toluene, and TPH 
quantified using a gasoline standard (TPH-g) were detected at concentrations above 
screening levels in the sample from 25 feet bgs. As indicated above, it is likely that the 
concentrations of fuel constituents in soil from this depth are a result of historical impacts to 
groundwater. Parsons indicated in its 2007 report that further investigation to delineate the 
extent of soil impacts in this area is not necessary because concentrations of these 
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constituents in soil were not detected in nearby soil sampling locations (e.g., B-24 and 
B-24EAST) at the corresponding depth (25 feet bgs), indicating that the vertical and 
horizontal extent of impacts in soil appear to have been characterized in these directions. 
Parsons’ 2007 report also indicates that the southern extent of potential soil impacts at 
B-24SOUTH appears to have been characterized based on VOC concentrations in soil 
samples collected approximately 75 feet south of B-24SOUTH as previously reported by 
KMEP (Geomatrix, 2006).   

In summary, subsurface investigations conducted in the area of the offsite 24-inch block 
valve since 1994 defined the lateral and vertical extent of fuel constituents in the vadose 
zone. Impacts to the vadose zone were limited to areas in the immediate vicinity of the 
24-inch block valve area (Attachment A). Results also indicate that the vadose zone soil 
beneath the residential area to the south, near upgradient monitoring well GMW-O-17, was 
not impacted by the release. 

Groundwater Assessments 
Assessment of impacts to groundwater in the vicinity of the offsite 24-inch block valve 
release began in 1994 with the installation and sampling of five groundwater monitoring 
wells. Groundwater sampling was conducted from the five wells during the 1994 site 
assessment and TPH-g and TPH quantified using a diesel standard (TPH-d) were not 
detected above laboratory detection limits. Benzene, toluene, ethylbenzene, and xylenes 
(BTEX) were not detected in samples from four of the five monitoring wells; low 
concentrations of benzene and toluene were detected in the groundwater sample from 
GMW-O-19, approximately 115 feet east of the valve. The groundwater samples collected in 
1994 were not analyzed for methyl tertiary butyl ether (MTBE). Subsequent to the 1994 
investigation, results of groundwater monitoring (reported in semiannual groundwater 
monitoring reports) indicated the presence of groundwater containing dissolved MTBE in 
the offsite 24-inch block valve area. In November 2001, increased MTBE concentrations were 
noted at wells MW-16 and MW-29, both of which are located hydraulically downgradient 
(northwest) of the 24-inch block valve area.  

Based on the increase in MTBE concentrations in these two wells, an additional groundwater 
assessment was conducted in February and April 2002 in the hydraulically downgradient 
vicinity of the offsite 24-inch block valve. The 2002 assessment consisted of groundwater 
sampling of 14 existing monitoring wells and collection and analysis of groundwater 
screening samples at 20 boring locations (GB1, GB1A, GB2, GB2A, GB3, GB4, GB4A, and GB5 
through GB17). Tertiary butyl alcohol (TBA) was not analyzed as part of this investigation. 
Data from the 2002 assessment can be found in the report titled, Supplemental Groundwater 
Assessment Northwest of the 24-inch Block Valve Area (Geomatrix, 2002). Groundwater 
screening samples were collected from multiple depths at five of these boring locations. The 
results of the 2002 groundwater assessment indicated a northwest-trending area of elevated 
MTBE concentrations in groundwater at depths of approximately 43 to 46 feet bgs. At that 
time, the lateral extent of MTBE impact to groundwater was generally delineated by wells 
MW-29, GMW-13, and GMW-O-16, and borings GB10, GB15, and GB5. Figures showing the 
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boring locations and the 2002 groundwater analytical results for MTBE are provided in 
Attachment B. 

The results of the 2002 additional assessment were used in designing an expansion of the 
groundwater remediation system in this area. The expansion to the remediation system was 
implemented in April 2003 to address MTBE detected in groundwater downgradient 
(northwest) of the 24-inch block valve. The expansion consisted of installing a pump in 
existing well GMW-36 near the block valve and installing and equipping two additional 
extraction wells (GMW-SF-9 and GMW-SF-10) in its downgradient vicinity.  

In June 2007, Parsons collected discrete-depth groundwater samples at one location (B-122) 
in the vicinity of the offsite 24-inch block valve as part of an investigation on behalf of the 
DLA Energy and KMEP (Parsons, 2007). Parsons collected and analyzed groundwater 
samples from three discrete-depth intervals between 25 and 42 feet. Analytical results for 
groundwater samples indicated elevated concentrations of BTEX, TPH-g, and MTBE in all of 
the samples collected from B-122. The cumulative results of historical groundwater 
assessments and monitoring adequately delineated the lateral extent of fuel constituents in 
groundwater in the vicinity of the offsite 24-inch block valve except in the area east of 
boring B-122. Therefore, in the approved 2008 work plan (Geomatrix, 2008), Geomatrix 
proposed additional assessment near B-122 to delineate the lateral extent of elevated 
concentrations of fuel constituents in groundwater east of B-122.  

Offsite Assessments 
During July 2008, SFPP conducted an assessment to evaluate the presence and depth of the 
Bellflower aquitard in the offsite area near the 24-inch block valve using cone penetrometer 
test (CPT) profiling at two locations: CPT-1 and CPT-2. In addition, the vertical extent of 
dissolved fuel constituents was delineated to the top of the interpreted aquitard at these 
two locations. Discrete-depth groundwater samples were collected from additional borings 
drilled at the general locations of CPT-1 and CPT-2 during July 2008. Samples were collected 
from three discrete intervals between 25 and 47 feet bgs at each location. CPT-1, located 
approximately 150 feet northeast of the block valve (approximately 80 feet southeast of 
GMW-O-18), was selected to delineate the eastern extent of dissolved fuel constituents 
(east of boring B-122) in the offsite 24-inch block valve area. Target analytes included TPH-g, 
TPH quantified using a site fuel product (TPH-fp), BTEX, MTBE, and other fuel oxygenates 
including TBA, di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), and tertiary 
amyl methyl ether (TAME). None of these analytes were detected in any of the three 
discrete-depth groundwater samples collected at CPT-1. Thus, the eastern extent of 
dissolved fuel constituents in the offsite 24-inch block valve area was adequately delineated. 
CPT-2, located approximately 185 feet north-northwest (hydraulically downgradient) of the 
block valve (approximately 80 feet northwest of GMW-O-18) and within an area of known 
impact to groundwater, was selected to delineate the vertical extent of dissolved fuel 
constituents by the confirmed presence of low or nondetected concentrations of target 
analytes or the top of the Bellflower aquitard in the immediate vicinity of the offsite 24-inch 
block valve. Elevated concentrations of TPH-g, MTBE, and/or TBA were reported in one or 
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more of the three groundwater samples collected at CPT-2 to a depth of approximately 
47 feet, near the base of the uppermost groundwater zone. Additional details of this 
investigation can be found in the report titled, Additional Off-Site Assessment Report Off-Site 
24-inch Block Valve Area (AMEC, 2008). 

In 2009, SFPP conducted a supplemental assessment at a location (GB-18) near previous 
sampling location CPT-1 to characterize the physical properties of the Bellflower aquitard 
and to assess the potential that petroleum hydrocarbons detected in the uppermost 
groundwater zone at previous sampling location CPT-2 could have impacted groundwater 
in the Exposition aquifer beneath the Bellflower aquitard in the area. Continuous core soil 
samples collected during drilling confirmed the depth and presence of the interpreted 
Bellflower aquitard from approximately 47 to 81 feet bgs. A groundwater sample was 
collected from the upper portion of the Exposition aquifer at depth intervals between 86 and 
90 feet bgs. The analytical results of the discrete-depth groundwater sample show no 
impacts to groundwater in the Exposition aquifer. 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 low-permeability silt and clay. Additional details of this investigation can be 
found in the report titled, Supplemental Vertical Delineation Off-Site 24-inch Block Valve Area  
(AMEC, 2010b). 

Groundwater Monitoring 
SFPP is currently performing groundwater monitoring and remediation in the southeastern 
area to address the petroleum hydrocarbons in soil and groundwater associated with the 
24-inch block valve. Groundwater, hydrocarbon product, and soil vapor are extracted from 
three TFE wells (GMW-O-15, GMW-O-18, and GMW-36). The extracted liquids and vapors 
are treated through the centralized treatment system at the south-central area of the facility. 
Groundwater monitoring includes monthly monitoring for six wells (GMW-36, GMW-O-15, 
GMW-O-16, GMW-O-18, GMW-O-19, and PZ-5). Recent monitoring results indicate that 
TPH, BTEX, MTBE, and TBA are present in southeastern offsite wells GMW-O-18 and PZ-5 
(Table 1). Depth to product measurements were not collected during June 2011 (since the 
extraction wells were operating); however, free product was reported in wells GMW-36 and 
GMW-O-15 during the April 2011 semiannual sampling event when the extraction system 
was shut down. The free product thicknesses for these wells were 1.93 feet and 0.02 foot, 
respectively. Free product was not detected in the other four southeastern area wells in 
April 2011. TFE in the southeastern area is ongoing and groundwater quality will continue 
to be monitored on a routine basis. 

Objectives 
Previous assessments indicate that petroleum hydrocarbons have impacted the soil and 
groundwater in the vicinity of the offsite 24-inch block valve. The lateral and vertical extent 
of fuel constituents in vadose zone soil has been defined and the impacted soil was limited 
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to the immediate vicinity of the release area. Additional groundwater assessments have 
defined the vertical and eastern extent of contamination in the offsite 24-inch block valve 
area. The current investigation was performed in response to RWQCB’s request to conduct a 
step-out investigation in the vicinity of well GMW-O-18 due to an apparent increase in 
petroleum hydrocarbons at wells PZ-5 and GMW-O-18 during past groundwater sampling 
events. 

The objective of the current investigation was to delineate and further assess the potential 
presence and concentrations of dissolved-phase TPH, BTEX, and fuel oxygenates in 
groundwater in the vicinity of offsite well GMW-O-18. Concentrations of dissolved phase 
constituents can vary with extraction pump operation and seasonal changes in groundwater 
levels; however, the potential migration of contaminants to the offsite area facilitated the 
need to collect additional groundwater data.  

Approach and Methods 
The following field activities were implemented to meet the objective of this investigation: 
drilling, coring, lithologic logging, and discrete-depth soil and groundwater sampling at 
five locations (GB-19 to GB-23) (Figures 2 and 3) using direct-push methods. Three of the 
sample locations (GB-19, GB-20, and GB-21) were intended to evaluate the extent of TPH 
and VOCs in the southeast area; two locations (GB-22 and GB-23), initially contemplated as 
potential contingency step-out locations, were included to evaluate the extent of TBA 
detected in well GMW-39. 

Pre-Field Activities 
Prior to commencing field activities, CH2M HILL performed the following work: 

• Obtained well/boring construction permits for drilling and groundwater sampling from 
the County of Los Angeles Department of Public Health – Environmental Health 
Division (Attachment C). 

• Obtained a temporary access agreement from the City of Norwalk (Attachment D). 

• Updated the existing site-specific Health and Safety Plan to incorporate the planned 
fieldwork. 

• Notified Underground Service Alert (USA) of the planned field activities and met with 
utility companies identified by USA.  

• Retained Spectrum Geophysics of Burbank, California, a private utility locator, and 
performed a geophysical survey to screen the planned drilling locations for potential 
underground utilities or buried objects. 
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Drilling and Lithologic Logging 
CH2M HILL retained Gregg Drilling and Testing, Inc. (Gregg) of Signal Hill, California, to 
conduct drilling, coring, and groundwater sampling using direct-push equipment and 
methods. Prior to drilling, the boring locations were cleared to a depth of approximately 
10 feet bgs by Gregg using hand-auger methods to check for the presence of subsurface 
obstructions.  

Each boring was continuously cored to the top of the Bellflower aquitard and described 
based on visual manual procedures of American Society for Testing and Materials (ASTM) 
D2488 under the direction of a State of California Licensed Professional Geologist. Color, 
moisture content, grain size, and other pertinent soil characteristics were recorded on boring 
logs, and soil was screened in the field using a photoionization detector (PID) for potential 
presence of VOCs.  

Downhole drilling equipment and nondisposable sampling equipment were steam-cleaned 
or cleaned with an Alconox-water solution and rinsed twice with potable water prior to 
each use. 

Discrete-Depth Soil and Groundwater Sampling and Laboratory Analysis 
Discrete-depth soil samples were collected every 10 feet to the top of the Bellflower 
aquitard. In addition, soil samples were collected from approximately 5 feet above and 
below the water table. Sampling depth intervals for groundwater samples were selected 
based on the lithologic conditions in the field.  

Three discrete-depth groundwater samples were collected from each location. To minimize 
the potential for cross-contamination, discrete-depth groundwater samples were collected 
from separate borings drilled within a few feet of each other at each of the five general 
locations. For collection of groundwater samples, the direct-push rig utilized a stainless steel 
Hydropunch sampler with an expendable stainless steel point and a 4-foot-long, 0.010-inch 
slotted polyvinyl chloride (PVC) screen. A new screen was used for each groundwater 
sample. Groundwater samples were collected through the Hydropunch rod using a stainless 
steel bailer. All downhole and sampling equipment was steam-cleaned prior to each use. 

For quality assurance/quality control (QA/QC) purposes, field duplicates for field samples 
were collected at a frequency of 1 for each 10 samples. Matrix spike primary and duplicate 
samples were collected at a frequency of 1 for each 20 samples. An equipment blank sample 
was collected for each piece of nondedicated sampling equipment each day, and a 
laboratory-provided trip blank was maintained with each ice-chilled cooler containing 
samples.  

Samples were submitted under chain-of-custody procedures to Alpha Analytical Laboratory 
of Sparks, Nevada, certified under the California Environmental Laboratory Accreditation 
Program. Soil and groundwater samples were analyzed for TPH-g and TPH-fp using 
United States Environmental Protection Agency (EPA) Method 8015M; and BTEX and fuel 



Mr. Paul Cho, California Regional Water Quality Control Board 
Page 9 
August 10, 2011 
407609.C1.03  
 
 

ES032411182753SCO/SE_AREA_REPORT_BS2899.DOCX/110830004  

oxygenates using EPA Method 8260B. The trip blanks were analyzed for BTEX and fuel 
oxygenates only. 

Boring Destruction and Survey 
After completion of lithologic logging and groundwater sampling, each boring was 
destroyed by backfilling with bentonite cement placed through a tremie pipe. The ground 
surface at each boring location was repaired to reasonably match surrounding conditions.  

Following completion of the field investigation, the location (northing and easting 
coordinates) and ground surface elevation of the soil borings were surveyed in accordance 
with RWQCB GeoTracker requirements by Dulin and Boynton of Signal Hill, California, a 
California-licensed land surveyor. The surveyor’s report is provided in Attachment E. 

Investigation-Derived Waste Management 
Investigation-derived waste (IDW) generated during field activities included soil cuttings, 
decontamination water, and disposable sampling supplies and personal protective 
equipment (e.g., nitrile gloves). Soil cuttings and decontamination rinse water were 
containerized in Department of Transportation (DOT)-approved 55-gallon drums. Rinse 
water was disposed of at SFPP’s onsite groundwater treatment system for treatment and 
discharge. The drum containing soil was labeled and temporarily stored at the treatment 
pad, pending analytical results for waste classification and eventual disposal by KMEP’s 
waste hauling contractor (Belshire Environmental Services). The soil IDW was profiled as 
nonhazardous waste and transported offsite to U.S. Ecology at Highway 95 South, Beatty, 
Nevada 89003. A copy of the nonhazardous waste manifest is included in Attachment F. 
General refuse such as disposable sampling supplies and used gloves were disposed of 
onsite as municipal trash. 

Findings 
The following sections describe the findings of this investigation at the five locations (GB-19 
to GB-23), including the lithology encountered during drilling, and analytical results for soil 
and groundwater samples.  

Lithology 
The lithology encountered during this investigation within the uppermost zone overlying 
the Bellflower aquitard consisted of poorly graded sand, silty sand, clayey sand, and sandy 
silt. Groundwater within the uppermost zone was encountered at approximately 27 to 
28 feet bgs; this depth to groundwater was consistent with measurements collected from 
nearby monitoring wells during the January 2011 monthly monitoring event. The top of the 
Bellflower aquitard was encountered at approximately 47 feet bgs, which is consistent with 
previous investigations conducted by AMEC. The interpreted Bellflower aquitard consists 
of moist fine-grained units of clays and silts interbedded with relatively coarser-grained 
materials (silty sand and clayey sand). Sediments corresponding to the Bellflower aquitard 
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were encountered from 47 to 61 feet bgs, the maximum depth of the boreholes. Lithologic 
descriptions are presented in the boring logs provided in Attachment G. 

Soil Analytical Results 
Table 2 and Figure 2 show the analytical results for the discrete-depth soil samples collected 
for this step-out investigation. Laboratory analytical reports are included in Attachment H. 
MTBE was detected in one discrete-depth sample at each of three soil borings: GB-19 
(20 micrograms per kilogram [μg/kg] at 10.5 to 11 feet bgs), GB-21 (40 μg/kg at 60 to 
60.5 feet bgs), and GB-22 (23 μg/kg at 53 to 53.5 feet bgs). TPH-fp was detected in two soil 
borings (GB-22 and GB-23) at depths less than approximately 22 feet bgs. The maximum 
TPH-fp concentration was reported in boring GB-22 (32 μg/kg). TBA was detected at GB-23 
(2,200 μg/kg) at a sample depth of 50 to 50.5 feet bgs. All other target analytes for the 
remaining discrete-depth soil samples were not detected.  

Groundwater Analytical Results 
Table 3 and Figure 3 show analytical results for the discrete-depth groundwater samples 
collected for this step-out investigation and also the analytical results for groundwater 
monitoring samples collected during the two recent sentry events (July 2010 and 
January 2011) and two recent semiannual events (October 2010 and April 2011). The results 
of these recent groundwater monitoring events are provided in reports by Parsons (2011) 
and CH2M HILL (2011). The TBA concentration contour lines shown in Figure 3 interpret 
both the depth-discrete groundwater data collected for this step-out investigation and the 
data from the April 2011 semiannual sampling event. Figure 3 also presents the water table 
elevation contour lines previously interpreted for the April 2011 semiannual sampling 
event.  

Laboratory analytical reports for the discrete-depth groundwater samples are included in 
Attachment H. TPH-g was detected in boring GB-23 (100 micrograms per liter [μg/L]) at a 
sample depth of 41 to 45 feet bgs. TPH-fp was detected in boring GB-20 (220 μg/L) at a 
sample depth of 31 to 34 feet bgs. TBA was detected in one discrete-depth sample at each of 
three soil borings: GB-21 (140 μg/L at 42.5 to 46.5 feet bgs), GB-22 (110 μg/L at 41 to 45 feet 
bgs), and GB-23 (2,400 μg/L at 41 to 45 feet bgs). All other target analytes for the remaining 
discrete-depth groundwater samples were not detected.  

Quality Assurance/Quality Control 
During this investigation, six equipment blanks and five trip blank samples were collected 
to assess data reliability. No VOCs, TPH-g, or TPH-fp were detected at or above laboratory 
reporting limits in the equipment or trip blank samples. 

Analytical data accuracy was evaluated by examining the method blanks, project-specific 
matrix spike/matrix spike duplicate (MS/MSD) percent recoveries and relative percent 
differences (RPDs), laboratory control sample (LCS) percent recoveries, and surrogate 
percent recoveries. The overall accuracy of the project-specific MS/MSD percent recoveries, 
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RPD values, LCS percent recoveries, and surrogate recoveries was acceptable with respect to 
samples reporting laboratory detections.  

Summary and Conclusions 
The findings of this step-out investigation in the vicinity of well GMW-O-18 are 
summarized as follows. 

• The lithology encountered in borings GB-19 to GB-23 was generally consistent with 
previous investigations conducted in 2008 and 2009 and confirmed the presence, depth, 
and composition of the Bellflower aquitard in the offsite 24-inch block valve area. The 
top of the Bellflower aquitard was encountered at approximately 47 feet bgs in each of 
the completed borings (very similar to lithologic profiles from CPT borings CPT-1 and 
CPT-2, and boring GB-18). The Bellflower aquitard consists of predominantly fine-
grained materials interbedded with some relatively coarser-grained materials. As 
described above, the Bellflower aquitard continues to approximately 81 feet bgs based 
on continuous-core soil samples collected at GB-18 (near previous CPT-1) during the 
2009 supplemental investigation in the southeast area (AMEC, 2010b).  

• TPH, BTEX, and fuel oxygenates were not detected in soil or groundwater samples from 
the uppermost groundwater zone in the two easternmost offsite borings (GB-19 and 
GB-20), except for MTBE detected in one shallow soil sample above the water table 
(GB-19: 20 μg/kg at 10.5 to 11 feet bgs) and TPH-fp in one discrete-depth groundwater 
sample (GB-20: 220 μg/L at 31 to 34 feet bgs). The only detected constituents at the other 
offsite location (GB-21) consist of MTBE in soil below the water table (40 μg/kg at 60 to 
60.5 feet bgs) and TBA in one discrete-depth groundwater sample (140 μg/L at 42.5 to 
46.5 feet bgs). As shown in Figure 3, the horizontal groundwater gradient from these 
three offsite sample locations (GB-19, GB-20, and GB-21) is toward the northwest in an 
onsite direction, which would carry any offsite contamination onsite that is not within 
the capture zone established by TFE at wells GMW-36, GMW-O-15, and GMW-O-18. 
The low levels of detected constituents and onsite groundwater flow direction indicate 
that the lateral extent of dissolved-phase constituents to the east is defined.   

• TPH, MTBE, and TBA were detected in either soil or groundwater at the two onsite 
borings (GB-22 and GB-23). The detection of these constituents at the two onsite locations 
is consistent with the interpretation of the TPH, MTBE, and TBA concentrations in 
groundwater from the recent sentry and semiannual monitoring events. The TBA 
concentration contour lines shown in Figure 3 are similar to the contour lines previously 
interpreted for the April 2011 semiannual monitoring event, except that the contours are 
now interpreted to extend onsite further toward the northwest. This interpretation of the 
TBA concentration contour lines is consistent with the horizontal groundwater gradient 
direction shown in Figure 3, which is toward the northwest in an onsite direction.   
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• As described above in the Background section, analytical results from a discrete-depth 
groundwater sample collected while drilling at GB-18 from the upper portion of the 
Exposition aquifer showed no impacts to groundwater in the Exposition aquifer 
(AMEC, 2010b). 

No additional step-out samples are proposed since the extent of dissolved-phase 
contaminants in the eastern offsite portion of the southeastern area plume (Holifield Park 
area) has been defined. Groundwater monitoring in the southeastern area will continue and 
groundwater conditions will continue to be evaluated as additional groundwater 
monitoring and remediation system operation data are obtained. 
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Tables 



Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

GMW-36 07/10/97 430 --- --- --- --- --- --- --- --- --- --- ---
GMW-36 01/09/98 4,000 --- 22 21 6.1 100 <5 7,700 --- --- --- ---
GMW-36 05/20/98 1,400 --- <0.3 <0.3 <10 <20 <0.5 19,600 --- --- --- ---
GMW-36 11/17/98 7,900 6,650 2,100 1,370 70 650 <50 34,800 --- --- --- ---
GMW-36 05/07/99 2,800 --- <10 <10 <10 <10 <25 14,000 --- --- --- ---
GMW-36 11/18/99 51,000 22,000 8,100 5,600 <250 1,770 <250 47,000 --- --- --- ---
GMW-36 05/17/00 59,000 53,000 14,000 6,700 480 4,100 <130 45,000 --- --- --- ---
GMW-36 11/30/00 110,000 66,000 20,000 19,000 1,600 8,100 <0.5 13,000 --- --- --- ---
GMW-36 02/06/01 75,000 55,000 18,000 13,000 1,400 6,100 <50 9,100 --- --- --- ---
GMW-36 05/10/01 12,000 5,100 3,700 2,500 420 1,730 <0.5 1,600 --- --- --- ---
GMW-36 09/19/01 21,000 37,000 5,800 3,600 580 2,080 <13 1,000 --- --- --- ---
GMW-36 11/06/01 63,000 40,000 16,000 13,000 1,600 7,700 <25 3,200 --- --- --- ---
GMW-36 01/30/02 130,000 68,000 21,000 20,000 1,700 9,000 <125 42,000 --- --- --- ---
GMW-36 04/10/02 150,000 49,000 25,000 22,000 1,800 10,000 <50 67,000 --- --- --- ---
GMW-36 07/30/02 81,000 110,000 28,000 29,000 2,200 11,800 <50 37,000 --- --- --- ---
GMW-36 12/06/06 32,000 10,000 5,300 4,300 480 4,300 <50 1,600 --- --- --- ---
GMW-36 03/13/07 54,000 7,200 9,400 12,000 1,100 8,200 <200 3,800 --- --- --- ---
GMW-36 05/05/07 69,000 11,000 9,800 11,000 1,200 8,000 <200 3,900 --- --- --- ---
GMW-36 08/29/07 30,000 9,800 4,100 4,200 420 4,500 120 890 --- --- --- ---
GMW-36 02/20/08 34,000 9,100 3,900 6,000 750 4,600 <50 43 --- --- --- ---
GMW-36 04/16/08 42,000 11,000 5,200 8,300 940 6,200 <200 <100 --- --- --- ---
GMW-36 10/16/08 17,000 32,000 2,100 2,000 160 2,300 <20 26 --- --- --- ---
GMW-36 07/22/09 24,000 15,000 3,800 5,400 720 3,380 <50 28 <500 <50 <50 <50
GMW-36 03/16/10 8,000 22,000 830 1,100 140 700 <10 16 690 <10 <10 <10
GMW-36 04/16/10 4,200 25,000 850 150 89 200 <5.0 11 3,700 <5.0 <5.0 <5.0

05/24/10 NS NS NS NS NS NS NS NS NS NS NS NS
GMW-36 06/25/10 2, 3 14,000 43,000 1,100 1,500 160 1,260 <20 11 2,700 <20 <20 <20

07/13/10 2 500 4,500 49 51 4.9 68 <0.5 0.91 340 <1.0 <1.0 <1.0
08/12/10 2 9,200 2,200 1,400 1,100 52 1,580 <10 18 1,600 <10 <10 <10
09/20/10 2 3,300 5,200 130 18 36 260 <1.0 130 13,000 <1.0 <1.0 1.6
10/5/2010 2 15,000 3,100 2,500 1,300 390 1,790 <20 30 1,300 <20 <20 <20

11/23/10 31,000 21,000 5,100 3,400 890 3,900 <40 51 470 <40 <40 <40
12/22/10 63,000 73,000 6,700 9,600 1,700 8,300 <50 28 <500 <50 <50 <50
01/12/11 320,000 130,000 4,600 2,900 1,400 13,300 <200 <100 <2000 <200 <200 <200

02/24/11 2 1,600 3,900 110 77 19 188 <1.0 3 2,200 <1.0 <1.0 <1.0
03/23/11 2 3,200 2,900 360 340 28 360 <3.0 7.6 2,400 <3.0 <3.0 <3.0
04/29/11 2 1,500 10,000 75 67 6.8 113 <0.5 3.3 1,700 <1.0 <1.0 <1.0
05/13/11 2 13,000 11,000 2,300 2,100 93 1,640 <20 43 <200 <20 <20 <20
06/22/11 2 420 1,500 24 12 2.8 29.3 <0.5 110 5,900 <1.0 <1.0 <1.0

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 
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Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 

GMW-O-15 10/16/08 1,700 2,800 550 3 37 34.1 <5 110 --- --- --- ---
GMW-O-15 03/16/10 2 530 8,900 10 1.1 0.64 2.7 <0.50 400 <10 <1.0 <1.0 1.9

04/16/10 6,700 62,000 1,700 54 120 176 <10 1,300 1,800 <10 <10 11
05/25/10 650 5,600 82 16 8.4 44 <2.0 180 1,500 <2.0 <2.0 <2.0

06/25/10 2 490 900 96 9.7 9.6 33.4 <1.0 240 2,900 <1.0 <1.0 1.1
07/13/10 2 580 250 110 7.5 11 33.7 <1.0 300 5,100 <1.0 <1.0 1.5
08/12/10 2 710 370 120 4.1 10 43 <1.0 260 5,300 <1.0 <1.0 1.5
09/20/10 2 620 500 120 3.3 13 29.4 <1.0 230 6,000 <1.0 <1.0 1.4
10/5/2010 2 14,000 6,000 1,800 280 92 1,120 <20 3,200 3,000 <20 <20 35

11/23/10 --- --- --- --- --- --- --- --- --- --- --- ---
12/22/10 28,000 19,000 3,900 610 850 4,200 <40 1,900 1,300 <40 <40 <40
01/12/11 12,000 15,000 1,300 49 280 1,030 <20 430 12,000 <20 <20 <20

02/24/11 2 12,000 10,000 700 450 310 1,770 <1.0 970 4,100 <1.0 <1.0 20
03/23/11 2 2,400 4,300 210 47 39 250 <2.0 310 3,600 <2.0 <2.0 5.2
04/29/11 2 1,200 1,500 250 27 27 154 <2.0 350 3,900 <2.0 <2.0 2.4
05/13/11 2 1,300 1,600 200 18 22 127 <2.0 350 6,600 <2.0 <2.0 3.6
06/22/11 2 1,800 1,200 190 95 34 219 <1.0 310 6,800 <1.0 <1.0 1.8

GMW-O-16 11/27/96 --- --- 570 67 14 360 <5 120 --- --- --- ---
GMW-O-16 07/17/97 <100 --- <0.5 <0.5 <0.5 <1 <0.5 310 --- --- --- ---
GMW-O-16 01/06/98 <100 --- <0.5 <0.5 <0.5 <1.5 <0.5 <5 --- --- --- ---
GMW-O-16 01/09/98 4,600 --- --- --- --- --- --- --- --- --- --- ---
GMW-O-16 05/20/98 <300 --- <0.5 <0.5 <0.5 <1 <0.5 76 --- --- --- ---
GMW-O-16 11/13/98 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 --- --- --- ---
GMW-O-16 05/07/99 <500 --- 0.66 <0.5 <0.5 0.72 <1 7.6 --- --- --- ---

11/18/99 <416 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
05/17/00 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 --- --- --- ---
11/30/00 <300 <100 0.8 <0.5 <0.5 <0.5 <0.5 0.6 --- --- --- ---
05/10/01 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
04/10/02 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
10/22/02 <300 <100 1.6 0.98 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

GMW-O-16 04/09/03 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
10/07/03 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
04/22/04 <50 3,600 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

GMW-O-16 07/20/04 --- <100 --- --- --- --- --- --- --- --- --- ---
GMW-O-16 11/02/04 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-16 05/05/05 92 <100 1.6 <0.5 <0.5 <0.5 <0.5 110 --- --- --- ---
GMW-O-16 08/02/05 57 <100 1.3 <0.5 <0.5 <0.5 <0.5 93 --- --- --- ---
GMW-O-16 11/02/05 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 57 --- --- --- ---
GMW-O-16 02/28/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 5.3 --- --- --- ---
GMW-O-16 05/04/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 6.3 --- --- --- ---
GMW-O-16 09/19/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.57 --- --- --- ---
GMW-O-16 12/05/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

05/05/07 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
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Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 

GMW-O-16 11/14/07 <50 1,400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
(Cont'd) 02/07/08 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.68 --- --- --- ---

04/16/08 <50 <100 <0.5 1.2 0.59 5.5 <0.5 0.63 --- --- --- ---
10/14/08 <50 <100 <0.5 <0.5 <0.5 0.6 <0.5 0.65 --- --- --- ---

GMW-O-16 04/23/09 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.55 <10 <1 <1 <1
GMW-O-16 10/21/09 <50 250 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1 <1 <1
GMW-O-16 03/16/10 <50 140 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
GMW-O-16 04/16/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0

05/26/10 <50 120 <0.50 <0.50 <0.50 <0.50 <0.50 0.88 <10 <1.0 <1.0 <1.0
GMW-O-16 06/22/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 1.2 <10 <1.0 <1.0 <1.0

07/13/10 <50 <100 0.73 <0.5 <0.5 <0.5 <0.5 1.9 <10 <1.0 <1.0 <1.0
08/12/10 <50 <100 0.50 <0.5 <0.5 <0.5 <0.5 2.3 <10 <1.0 <1.0 <1.0
09/20/10 <50 170 0.69 <0.5 <0.5 <0.5 <0.5 3.1 <10 <1.0 <1.0 <1.0
10/06/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <10 <1.0 <1.0 <1.0
11/16/10 <50 160 <0.5 <0.5 <0.5 <0.5 <0.5 4 <10 <1.0 <1.0 <1.0
12/22/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 2 <10 <1.0 <1.0 <1.0
01/11/11 <50 <100 0.52 <0.5 <0.5 <0.5 <0.5 0.94 <10 <1.0 <1.0 <1.0
02/24/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.67 <10 <1.0 <1.0 <1.0
03/23/11 <50 100 <0.5 <0.5 <0.5 <0.5 <0.5 1.6 <10 <1.0 <1.0 <1.0
04/12/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <10 <1.0 <1.0 <1.0
05/13/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.8 <10 <1.0 <1.0 <1.0
06/22/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.9 <10 <1.0 <1.0 <1.0

GMW-O-18 11/26/96 --- --- <10 <10 <10 <30 <10 10,000 --- --- --- ---
GMW-O-18 11/27/96 --- --- <10 66 <10 <30 <5 120 --- --- --- ---
GMW-O-18 07/11/97 <100 --- <3 <3 <3 <3 <3 3,000 --- --- --- ---
GMW-O-18 01/07/98 <100 --- <5 <5 <5 <15 <5 3,200 --- --- --- ---
GMW-O-18 05/21/98 2,000 --- <100 <100 <100 <200 <100 5,600 --- --- --- ---
GMW-O-18 11/17/98 543 <100 <0.5 1 <0.5 2.6 <0.5 1,420 --- --- --- ---
GMW-O-18 05/06/99 2,700 --- <5 <5 <5 <5 <13 15,000 --- --- --- ---
GMW-O-18 11/18/99 2,900 <100 <13 <12.5 <12.5 <12.5 <13 6,700 --- --- --- ---
GMW-O-18 05/19/00 3,500 <100 <25 <25 <25 <25 <25 10,000 --- --- --- ---
GMW-O-18 11/02/05 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 --- --- --- ---
GMW-O-18 05/09/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 2.1 --- --- --- ---
GMW-O-18 12/07/06 <100 <100 <0.5 <0.5 <0.5 <0.5 <1 0.65 --- --- --- ---
GMW-O-18 05/04/07 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.62 --- --- --- ---
GMW-O-18 11/15/07 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1.6 --- --- --- ---
GMW-O-18 04/15/08 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-18 10/15/08 <200 <100 <1 <1 <1 <1 <2 <1 --- --- --- ---
GMW-O-18 04/23/09 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 1 140 <1.0 <1.0 <1.0

10/21/09 2,400 680 170 440 17 410 <5 490 480 <5 <5 <5
03/16/10 <50 <100 0.60 1.3 <0.50 1.77 <0.50 4.5 550 <1.0 <1.0 <1.0
04/16/10 1,300 6,600 0.67 <0.50 3.1 12.9 <0.50 1.2 2,400 <1.0 <1.0 <1.0
05/25/10 110 540 <0.50 <0.50 <0.50 <0.50 <1.0 2.9 6,500 <1.0 <1.0 <1.0
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Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 

GMW-O-18 06/25/10 2 74 140 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8,300 <1.0 <1.0 <1.0
(Cont'd) 07/14/10 2 110 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.85 11,000 <1.0 <1.0 <1.0

08/12/10 2 220 <100 0.64 <0.5 <0.5 <0.5 <1.0 0.93 15,000 <1.0 <1.0 <1.0
09/20/10 2 290 <100 1.1 <0.5 <0.5 0.55 <1.0 1.2 23,000 <1.0 <1.0 <1.0
10/5/10 2 4,000 1,100 1,200 420 23 231 <10 670 2,600 <10 <10 <10

11/16/10 2 2,000 120 <0.5 <0.5 <0.5 <0.5 <1.0 0.53 21,000 <1.0 <1.0 <1.0
12/22/10 --- --- --- --- --- --- --- --- --- --- --- ---

01/12/11 2 3,000 130 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 29,000 <2.0 <2.0 <2.0
02/24/11 2 1,400 2,100 60 31 19 123 <0.5 380 1,600 <1.0 <1.0 3.9
03/23/11 2 110 230 6 1.4 1.1 8.1 <0.5 2.9 3,300 <1.0 <1.0 <1.0
04/29/11 2 <50 120 3.7 <0.5 <0.5 1.7 <0.5 7.5 780 <1.0 <1.0 <1.0
05/13/11 2 <100 230 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <10 <1.0 <1.0 <1.0
06/22/11 2 7,500 37,000 <0.5 <0.5 <0.5 436 <1.0 5.5 3,200 <1.0 <1.0 <1.0

GMW-O-19 11/25/96 --- --- <0.5 <0.87 2.8 5.1 <0.5 <5 --- --- --- ---
GMW-O-19 07/16/97 <100 --- <0.5 <0.5 <0.5 <1 <0.5 <5 --- --- --- ---

01/06/98 <100 --- <0.5 <0.5 <0.5 <1.5 <0.5 <5 --- --- --- ---
05/20/98 <300 --- <0.5 <0.5 <0.5 <1 <0.5 2 --- --- --- ---

GMW-O-19 11/12/98 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 05/06/99 <500 --- <0.5 <0.5 <0.5 <0.5 <1 0.51 --- --- --- ---

11/18/99 <416 <100 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 --- --- --- ---
05/17/00 <300 180 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
09/19/01 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

GMW-O-19 11/07/01 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 01/30/02 <300 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

04/09/03 <50 500 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
08/01/03 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

GMW-O-19 10/07/03 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
04/22/04 <50 1,400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
07/20/04 --- <100 --- --- --- --- --- --- --- --- --- ---

GMW-O-19 11/02/04 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 05/05/05 510 110 110 <0.5 17 24.5 <1 150 --- --- --- ---
GMW-O-19 08/02/05 160 <100 2.1 <0.5 1.2 <0.5 <0.5 19 --- --- --- ---
GMW-O-19 11/02/05 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 02/28/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 05/04/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 12/05/06 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 05/05/07 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 11/15/07 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 04/16/08 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---
GMW-O-19 10/14/08 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --- --- --- ---

04/23/09 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1 <1 <1
10/20/09 <50 <200 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1 <1 <1

GMW-O-19 03/15/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
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Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 

GMW-O-19 04/16/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
(Cont'd) 05/26/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0

06/22/10 <50 <100 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <1.0 <1.0 <1.0
07/13/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
08/12/10 <50 <100 0.52 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
09/20/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
10/06/10 <50 340 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
11/16/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
12/22/10 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
01/11/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
02/24/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
03/23/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
04/12/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
05/13/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0
06/22/11 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <1.0 <1.0 <1.0

PZ-5 10/07/03 6,900 <100 11 <10 <10 <10 <20 9,100 --- --- --- ---
PZ-5 05/05/05 <50 <100 0.87 <0.5 <0.5 <0.5 <0.5 43 --- --- --- ---
PZ-5 11/02/05 1,200 <100 <2.5 <2.5 <2.5 <2.5 <5.0 2,100 --- --- --- ---

02/28/06 160 <100 <0.5 <0.5 <0.5 <0.5 <1 380 --- --- --- ---
05/04/06 1,200 <100 <2 <2 <2 <2 <4 1,900 --- --- --- ---
09/19/06 480 <100 <1 <1 <1 <1 <2 1,200 --- --- --- ---
12/07/06 480 <100 <1.5 <1.5 <1.5 <1.5 <3 960 --- --- --- ---
03/13/07 320 <100 <1 <1 <1 <1 <2 690 --- --- --- ---
05/04/07 400 <100 <0.5 <0.5 <0.5 <0.5 <1 610 --- --- --- ---
08/29/07 380 <100 <1 <1 <1 <1 <2 480 --- --- --- ---
11/15/07 370 <100 <0.5 <0.5 <0.5 <0.5 <1 470 --- --- --- ---
02/20/08 940 560 <1 <1 <1 <1 <2 750 --- --- --- ---
04/15/08 750 330 <1 <1 <1 <1 <2 740 --- --- --- ---
08/12/08 1,500 370 <2 <2 <2 <2 <4 2,000 --- --- --- ---
10/16/08 <3,000 210 22 <15 <15 <15 <30 1,900 --- --- --- ---
02/24/09 1,000 440 61 <1 <1 <1 <2 1,200 37,000 --- --- ---

02/24/09 4 2,400 1,000 71 <100 <100 <100 <50 1,400 47,000 <200 <200 <200
PZ-5 04/23/09 1,200 760 250 <2 5.7 <2 <4 1,200 35,000 <4 <4 <4

07/22/09 3,800 1,800 2,000 20 98 77 <5 800 54,000 <5 <5 <5
10/23/09 2,900 1,300 1,100 18 53 69 <10 500 50,000 <10 <10 <10
03/16/10 1,700 890 370 2.1 33 9.4 <4.0 350 58,000 <4.0 <4.0 <4.0
04/16/10 1,600 1,100 110 <2.5 9.7 4.6 <5.0 340 91,000 <5.0 <5.0 <5.0
05/27/10 3,200 J 1,300 1,100 <25 66 <25 <50 360 69,000 <50 <50 <50
06/22/10 3,600 900 1,500 <10 96 <10 <20 450 73,000 <20 <20 <20
07/14/10 4,600 1,300 1,900 <10 180 <10 <20 530 82,000 <20 <20 <20
08/12/10 9,100 1,600 4,400 <5.0 340 50.6 <10 490 64,000 <10 <10 <10
09/20/10 8,500 1,800 4,200 2.8 110 16.8 <4.0 370 43,000 <4.0 <4.0 <4.0
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Sample ID Date TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

1,2-DCA MTBE TBA DIPE ETBE TAME

TABLE 1

Southeastern Area Step-Out Investigation 
SFPP, L.P. 

Defense Fuel Support Point Norwalk
Norwalk, California

Summary of Groundwater Analytical Data - Southeastern Area Wells 

PZ-5 10/07/10 6,300 1,000 3,100 <20 56 <20 <40 150 40,000 <40 <40 <40
(Cont'd) 11/16/10 3,400 1,600 1,600 <10 10 15 <20 130 20,000 <20 <20 <20

12/22/10 3,400 1,700 1,600 <10 <10 <10 <20 100 22,000 <20 <20 <20
01/12/11 4,000 1,200 1,500 <5.0 <5.0 <5.0 <10 130 38,000 <10 <10 <10
02/24/11 1,400 400 390 <2.0 <2.0 3.8 <4.0 84 27,000 <4.0 <4.0 <4.0
03/23/11 1,100 820 210 <1.0 <1.0 2.4 <2.0 140 29,000 <2.0 <2.0 <2.0
04/13/11 830 520 59 <1.0 <1.0 <1.0 <2.0 120 28,000 <2.0 <2.0 <2.0
05/13/11 2,000 830 710 4.7 25 25.8 <5.0 140 34,000 <5.0 <5.0 <5.0
06/22/11 4,500 1,100 960 9 30 80 <10 100 33,000 <10 <10 <10

Notes
Results are reported in micrograms per liter (µg/L).
1.  The total xylenes result is the sum of m,p-xylenes and o-xylenes when detected.  
2.  Groundwater sample collected through a sampling port.
3.  Free product was present.
4.  Split groundwater sample analyzed by Calscience Environmental Laboratories, Inc.  Results were evaluated to laboratory method detection limits.  

1,2-DCA = 1,2-dichloroethane --- = not analyzed or not applicable
MTBE = methyl tertiary butyl ether <5.0 = not detected at or above the laboratory reporting limit shown
TBA = tertiary butyl alcohol NS = well not sampled due to presence of free product
DIPE = di-isopropyl ether J = The analyte was positively identified; the associated numerical value is 
ETBE = ethyl tertiary butyl ether         the approximate concentration of the analyte in the sample.
TAME = tertiary amyl methyl ether
TPH-fp = total extractable petroleum hydrocarbons quantified using a site fuel product standard
TPH-g = total purgeable petroleum hydrocarbons quantified using a gasoline standard (C4-C13)

Abbreviations
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Sample 
Location Sample Date Sample ID Sample Depth 

Interval (feet bgs) TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes 1

DIPE ETBE MTBE TAME TBA

1/25/2011 GB-19-10.5-01-012511 10.5 - 11 <2.1 <11 <11 <11 <11 <11 <21 <21 20 <21 <430
1/25/2011 GB-19-20-01-012511 19.5 - 20 <2.2 <10 <11 <11 <11 <11 <22 <22 <11 <22 <440
1/25/2011 GB-19-23-01-012511 23 - 23.5 <3.2 <13 <16 <16 <16 <16 <32 <32 <16 <32 <640
1/25/2011 GB-19-30-01-012511 30 - 31 <2 <12 <9.8 <9.8 <9.8 <9.8 <20 <20 <9.8 <20 <390
1/25/2011 GB-19-30-02-012511 (dup) 30 - 31 <2.1 <13 <11 <11 <11 <11 <21 <21 <11 <21 <420
1/25/2011 GB-19-33-01-012511 33 - 33.5 <2.1 <13 <11 <11 <11 <11 <21 <21 <11 <21 <420
1/25/2011 GB-19-40-01-012511 40 - 40.5 <2.2 <13 <11 <11 <11 <11 <22 <22 <11 <22 <440
1/25/2011 GB-19-50-01-012511 50 - 50.5 <2.3 <13 <11 <11 <11 <11 <23 <23 <11 <23 <460
1/25/2011 GB-20-10.5-01-012511 10.5 - 11 <1.8 <11 <9.2 <9.2 <9.2 <9.2 <20 <20 <9.2 <20 <370
1/25/2011 GB-20-19.5-01-012511 19.5 - 20 <2.2 <12 <11 <11 <11 <11 <22 <22 <11 <22 <430
1/25/2011 GB-20-22-01-012511 22 - 22.5 <1.9 <11 <9.3 <9.3 <9.3 <9.3 <20 <20 <9.3 <20 <370
1/25/2011 GB-20-30-01-012511 30 - 30.5 <1.9 <12 <9.6 <9.6 <9.6 <9.6 <20 <20 <9.6 <20 <380
1/25/2011 GB-20-32-01-012511 32 - 32.5 <2.1 <14 <11 <11 <11 <11 <21 <21 <11 <21 <420
1/25/2011 GB-20-40-01-012511 40 - 41 <2.1 <12 <10 <10 <10 <10 <21 <21 <10 <21 <410
1/25/2011 GB-20-40-02-012511 (dup) 40 - 41 <2 <12 <10 <10 <10 <10 <20 <20 <10 <20 <400
1/25/2011 GB-20-50-01-012511 50 - 50.5 <2 <12 <10 <10 <10 <10 <20 <20 <10 <20 <410
1/24/2011 GB-21-10.5-01-012411 10.5 - 11.5 <2.3 <11 <11 <11 <11 <11 <23 <23 <11 <23 <460
1/24/2011 GB-21-10.5-02-012411 (dup) 10.5 - 11.5 <2 <11 <10 <10 <10 <10 <20 <20 <10 <20 <400
1/24/2011 GB-21-20-01-012411 19 - 20 <2.2 <11 <11 <11 <11 <11 <22 <22 <11 <22 <430
1/24/2011 GB-21-20-02-012411 (dup) 19 - 20 <2.1 <10 <10 <10 <10 <10 <21 <21 <10 <21 <410
1/24/2011 GB-21-22-01-012411 22 - 22.5 <3.8 <11 <19 <19 <19 <19 <38 <38 <19 <38 <760
1/24/2011 GB-21-30-01-012411 30 - 30.5 <2 <12 <10 <10 <10 <10 <20 <20 <10 <20 <400
1/24/2011 GB-21-32-01-012411 32 - 33 <1.9 <12 <9.3 <9.3 <9.3 <9.3 <20 <20 <9.3 <20 <370
1/24/2011 GB-21-32-03-012411 32 - 33 <1.9 <12 <9.7 <9.7 <9.7 <9.7 <20 <20 <9.7 <20 <390
1/24/2011 GB-21-40-01-012411 39.5 - 40 <1.9 <12 <9.4 <9.4 <9.4 <9.4 <20 <20 <9.4 <20 <380
1/24/2011 GB-21-50-01-012411 50 - 50.5 <2.1 <12 <11 <11 <11 <11 <21 <21 <11 <21 <430
1/24/2011 GB-21-60-01-012411 60 - 60.5 <2.2 <13 <11 <11 <11 <11 <22 <22 40 <22 <430
1/20/2011 GB-22-10.5-01-012011 10.5 - 11 <2.6 <13 <13 <13 <13 <13 <26 <26 <13 <26 <520
1/20/2011 GB-22-20-01-012011 20 - 20.5 <2.5 <13 <12 <12 <12 <12 <25 <25 <12 <25 <490
1/20/2011 GB-22-22-01-012011 22 - 22.5 <2.4 32 <12 <12 <12 <12 <24 <24 <12 <24 <480
1/20/2011 GB-22-30-01-012011 30 - 30.5 <2.3 <13 <11 <11 <11 <11 <23 <23 <11 <23 <450
1/20/2011 GB-22-32-01-012011 32 - 32.5 <2 <12 <10 <10 <10 <10 <20 <20 <10 <20 <410
1/20/2011 GB-22-40-01-012011 39.5 - 40 <2.3 <13 <12 <12 <12 <12 <23 <23 <12 <23 <460
1/20/2011 GB-22-53-01-012011 53 - 53.5 <2.3 <14 <12 <12 <12 <12 <23 <23 23 <23 <460
1/20/2011 GB-23-10.5-01-012011 10.5 - 11 <2.3 21 <12 <12 <12 <12 <23 <23 <12 <23 <470
1/20/2011 GB-23-20-01-012011 20 - 20.5 <2.3 <13 <12 <12 <12 <12 <23 <23 <12 <23 <460
1/20/2011 GB-23-30-01-012011 30 - 30.5 <2.3 <13 <11 <11 <11 <11 <23 <23 <11 <23 <450
1/20/2011 GB-23-32.5-01-012011 32 - 32.5 <1.9 <12 <9.7 <9.7 <9.7 <9.7 <20 <20 <9.7 <20 <390
1/20/2011 GB-23-40-01-012011 40 - 40.5 <2.3 <12 <12 <12 <12 <12 <23 <23 <12 <23 <460
1/20/2011 GB-23-50-01-012011 50 - 50.5 <2.7 <13 <13 <13 <13 <13 <27 <27 <13 <27 2,200

Notes
Results are reported in micrograms per kilogram (µg/kg).
The total xylenes result is the sum of m,p-xylenes and o-xylenes when detected.  

2,200 Represents data detected above the laboratory reporting limit.

<50 = not detected at or above the laboratory reporting limit shown TAME = tertiary amyl methyl ether
DIPE = di-isopropyl ether TBA = tertiary butyl alcohol
DUP = duplicate sample TPH-fp = total extractable petroleum hydrocarbons quantified using a site fuel product standard
ETBE = ethyl tertiary butyl ether TPH-g = total purgeable petroleum hydrocarbons quantified using a gasoline standard (C4-C13)
MTBE = methyl tertiary butyl ether bgs = below ground surface

Abbreviations

TABLE 2
Summary of Soil Analytical Data

Southeastern Area Step-Out Investigation 
SFPP, L.P.

Defense Fuel Support Point Norwalk
Norwalk, California

GB-23

GB-19

GB-20

GB-21

GB-22
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Sample 
Location

Sample 
Date Sample ID

Sample 
Depth 

Interval
(feet bgs)

TPH-g TPH-fp Benzene Toluene Ethyl-
benzene

Total
Xylenes DIPE ETBE MTBE TAME TBA

1/26/2011 GB-19-34-04-012611 30 - 34 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-19-41-04-012611 37 - 41 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-19-46-04-012611 43 - 46 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-19-46-06-012611 (dup) 43 - 46 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-20-34-04-012611 31 - 34 <50 220 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-20-39-04-012611 36 - 39 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-20-45-04-012611 41 - 45 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/26/2011 GB-20-45-05-012611 (dup) 41 - 45 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/24/2011 GB-21-33.5-04-012411 29.5 - 33.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/24/2011 GB-21-38.5-04-012411 34.5 - 38.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/24/2011 GB-21-46.5-04-012411 42.5 - 46.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 140
1/21/2011 GB-22-31-04-012111 27 - 31 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/21/2011 GB-22-37-04-012111 33 - 37 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/21/2011 GB-22-45-04-012111 41 - 45 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 110
1/21/2011 GB-23-31-04-012111 27 - 31 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/21/2011 GB-23-37-04-012111 33 - 37 <50 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <10
1/21/2011 GB-23-45-04-012111 41 - 45 100 <100 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 2,400

Notes
Results are reported in micrograms per liter (µg/L).
The total xylenes result is the sum of m,p-xylenes and o-xylenes when detected.  

100 Represents data detected above the laboratory reporting limit.

<50 = not detected at or above the laboratory reporting limit shown
DIPE = di-isopropyl ether
DUP = duplicate sample
ETBE = ethyl tertiary butyl ether
MTBE = methyl tertiary butyl ether
TAME = tertiary amyl methyl ether
TBA = tertiary butyl alcohol
TPH-fp = total extractable petroleum hydrocarbons quantified using a site fuel product standard
TPH-g = total purgeable petroleum hydrocarbons quantified using a gasoline standard (C4-C13)
bgs = below ground surface

TABLE 3
Summary of Hydropunch Groundwater Analytical Data 

Southeastern Area Step-Out Investigation 

Defense Fuel Support Point Norwalk
Norwalk, California

SFPP, L.P.

Abbreviations

GB-19

GB-20

GB-21

GB-22

GB-23
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Figure 2
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GB-19
Depth TPHg TPHfp B T E X MTBE TBA
10.5 - 11 <2.1 <11 <11 <11 <11 <11 20 <430
19.5 - 20 <2.2 <10 <11 <11 <11 <11 <11 <440
23 - 23.5 <3.2 <13 <16 <16 <16 <16 <16 <640
30 - 31 <2 <12 <9.8 <9.8 <9.8 <9.8 <9.8 <390

30 - 31 (dup) <2.1 <13 <11 <11 <11 <11 <11 <420
33 - 33.5 <2.1 <13 <11 <11 <11 <11 <11 <420
40 - 40.5 <2.2 <13 <11 <11 <11 <11 <11 <440
50 - 50.5 <2.3 <13 <11 <11 <11 <11 <11 <460

1/25/2011

GB-20
Depth TPHg TPHfp B T E X MTBE TBA
10.5 - 11 <1.8 <11 <9.2 <9.2 <9.2 <9.2 <9.2 <370
19.5 - 20 <2.2 <12 <11 <11 <11 <11 <11 <430
22 - 22.5 <1.9 <11 <9.3 <9.3 <9.3 <9.3 <9.3 <370
30 - 30.5 <1.9 <12 <9.6 <9.6 <9.6 <9.6 <9.6 <380
32 - 32.5 <2.1 <14 <11 <11 <11 <11 <11 <420
40 - 41 <2.1 <12 <10 <10 <10 <10 <10 <410

40 - 41 (dup) <2 <12 <10 <10 <10 <10 <10 <400
50 - 50.5 <2 <12 <10 <10 <10 <10 <10 <410

1/25/2011

GB-21
Depth TPHg TPHfp B T E X MTBE TBA
10.5 - 11.5 <2.3 <11 <11 <11 <11 <11 <11 <460

10.5 - 11.5 (dup) <2 <11 <10 <10 <10 <10 <10 <400
19 - 20 <2.2 <11 <11 <11 <11 <11 <11 <430

19 - 20 (dup) <2.1 <10 <10 <10 <10 <10 <10 <410
22 - 22.5 <3.8 <11 <19 <19 <19 <19 <19 <760
30 - 30.5 <2 <12 <10 <10 <10 <10 <10 <400
32 - 33 <1.9 <12 <9.7 <9.7 <9.7 <9.7 <9.7 <390
39.5 - 40 <1.9 <12 <9.4 <9.4 <9.4 <9.4 <9.4 <380
50 - 50.5 <2.1 <12 <11 <11 <11 <11 <11 <430
60 - 60.5 <2.2 <13 <11 <11 <11 <11 40 <430

1/24/2011

GB-22
Depth TPHg TPHfp B T E X MTBE TBA
10.5 - 11 <2.6 <13 <13 <13 <13 <13 <13 <520
20 - 20.5 <2.5 <13 <12 <12 <12 <12 <12 <490
22 - 22.5 <2.4 32 <12 <12 <12 <12 <12 <480
30 - 30.5 <2.3 <13 <11 <11 <11 <11 <11 <450
32 - 32.5 <2 <12 <10 <10 <10 <10 <10 <410
39.5 - 40 <2.3 <13 <12 <12 <12 <12 <12 <460
53 - 53.5 <2.3 <14 <12 <12 <12 <12 23 <460

1/20/2011

GB-23
Depth TPHg TPHfp B T E X MTBE TBA
10.5 - 11 <2.3 21 <12 <12 <12 <12 <12 <470
20 - 20.5 <2.3 <13 <12 <12 <12 <12 <12 <460
30 - 30.5 <2.3 <13 <11 <11 <11 <11 <11 <450
32 - 32.5 <1.9 <12 <9.7 <9.7 <9.7 <9.7 <9.7 <390
40 - 40.5 <2.3 <12 <12 <12 <12 <12 <12 <460
50 - 50.5 <2.7 <13 <13 <13 <13 <13 <13 2200

1/20/2011

Explanation

Soil Analytical Results
from SE Investigation
DFSP, Norwalk CA

Soil and Groundwater Sampling 
Location (CH2M Hill, 2011)GB-19 !(

Monitoring well

Remediation Well

GMW-39

GMW-O-18

!A

E
CPT and Groundwater 
Sampling Location
(AMEC Geometrix, 2008)

CPT-1#

Depth  Sample depth or well screen
            interval in feet below ground 
            surface
TPHg  Total petroleum hydrocarbons
            quantified using a gasoline 
            standard
TPHfp  Total petroleum hydrocarbons
            quantified using a fuel 
            product standard

B  Benzene
T  Toluene
E  Ethylbenzene
X  Total xylenes

MTBE  Methy tert-butyl ether
TBA  Tert-butyl alcohol
<11   Not detected at or above
         laboratory reporting limit
         (RL) shown
DUP  Duplicate Sample

Soil analytical results are reported
in units of micrograms per
kilogram (μg/kg).

GB-18 !R

GB-17 R

B-122 !P

Exposition aquifer groundwater 
sampling location 
(AMEC Geomatrix, 2009)
Groundwater screening sample
location (Gematrix, 2002)
Groundwater sampling location
(Parsons, 2007)
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GMW-SF-9

GMW-O-19

GMW-O-18

GMW-O-17

GMW-O-16
GMW-O-15

GMW-SF-10

CHESIRE ST

TANK 
80017

TANK 
55004

TANK 
80008

CPT-1
Depth TPHg TPHfp B T E X MTBE TBA
25-29 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10
37-41 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10
43-47 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10

7/9/2008

CPT-2
Depth TPHg TPHfp B T E X MTBE TBA
25-29 1100 <500 <25 <50 <50 <50 5300 <100
32-36 120 <500 <5.0 <10 <10 <10 610 <100

32-36 (DUP) <100 <500 <5.0 <10 <10 <10 550 <100
43-47 140 <500 <5.0 <10 <10 <10 <10 5600

7/9/2008

GB-19
Depth TPHg TPHfp B T E X MTBE TBA
30 - 34 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
37 - 41 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
43 - 46 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10

1/26/2010

GB-20
Depth TPHg TPHfp B T E X MTBE TBA
31 - 34 <50 220 <0.5 <0.5 <0.5 <0.5 <0.5 <10
36 - 39 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
41 - 45 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10

1/26/2011

GB-21
Depth TPHg TPHfp B T E X MTBE TBA
29.5 - 33.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
34.5 - 38.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
42.5 - 46.5 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 140

1/24/2011

GB-22
Depth TPHg TPHfp B T E X MTBE TBA
27 - 31 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
33 - 37 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
41 - 45 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 110

1/21/2011

GB-23
Depth TPHg TPHfp B T E X MTBE TBA
27 - 31 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
33 - 37 <50 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <10
41 - 45 100 <100 <0.5 <0.5 <0.5 <0.5 <0.5 2400

1/21/2011
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By: Mike Brown Date: 08/04/11

Figure 3

Hydropunch Groundwater Analytical
Results from SE Investigation

DFSP, Norwalk CA

PN: 407609

Explanation
Soil and Groundwater Sampling
Location (CH2M Hill, 2011)GB-19 !(

Monitoring well

Remediation Well
GMW-39
GMW-O-18

!A
E

CPT and Groundwater Sampling 
Location (AMEC Geometrix, 2008)CPT-1#

Lines of Equal concentration 
of TBA (μg/L) in groundwater
(dashed where inferred)
Estimated extent of detected 
dissolved TBA in 
groundwater (dashed where
inferred) (concentration 
dependent on laboratory 
reporting limit) 

1,000

ND

Depth  Sample depth or well screen
            interval in feet below ground 
            surface
TPHg  Total petroleum hydrocarbons
            quantified using a gasoline 
            standard
TPHfp  Total petroleum hydrocarbons
            quantified using a fuel 
            product standard

B  Benzene
T  Toluene
E  Ethylbenzene
X  Total xylenes

MTBE  Methy tert-butyl ether
TBA  Tert-butyl alcohol
<100  Not detected at or above
          laboratory reporting limit
          (RL) shown
DUP  Duplicate Sample

Groundwater analytical results are 
reported in units of micrograms per
Liter (μg/L).

Approximate direction of ground
water flow (April 2011)

Lines of equal groundwater 
elevation showing groundwater
 elevation in feet above MSL 
(dashed where inferred) (April 2011)

Estimated extent of measurable 
light nonaqueous phase 
hydrocarbons (LNAPL, free product)
on groundwater; dashed where
inferred

48.0

EXP- 1
07/10 <10
10/10 <10
01/11 <10
04/11 <10

EXP- 3
07/10 <10
10/10 <10
01/11 <10
04/11 <10

GMW-3
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-4
07/10 - -
10/10 22
01/11 - -
04/11 <20

GMW-13
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-14
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-32
07/10 - -
10/10 <10/<10
01/11 - -
04/11 <10

GMW-36
07/10 340
10/10 1300
01/11 <2000
04/11 1700

GMW-37
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-38
07/10 <10
10/10 <10
01/11 <10
04/11 <10

GMW-39
07/10 230
10/10 550/590
01/11 68
04/11 <10/<10

GMW-59
07/10 - -
10/10 17/21
01/11 23/19
04/11 <10/<10

GMW-61
07/10 - -
10/10 <10
01/11 <10
04/11 <10

GMW-O- 5
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-O- 15
07/10 5100
10/10 3000
01/11 12000
04/11 3900

GMW-O- 16
07/10 <10
10/10 <10
01/11 <10
04/11 <10

GMW-O- 17
05/10 <10
07/10 - -
10/10 - -
01/11 - -
04/11 <10

GMW-O- 18
07/10 11000/12000
10/10 2600/2400
01/11 29000
04/11 780/840

GMW-O- 19
07/10 <10
10/10 <10
01/11 <10
04/11 <10

GMW-SF- 9
07/10 - -
10/10 <10
01/11 - -
04/11 <10/<10

GMW-SF- 10
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-SF- 7
07/10 - -
10/10 <10
01/11 - -
04/11 <10

GMW-SF- 8
07/10 - -
10/10 <10
01/11 - -
04/11 <10

MW-8
07/10 - -
10/10 <1600
01/11 - -
04/11 1100

MW-9
07/10 - -
10/10 50
01/11 - -
04/11 <100

MW- 16
07/10 - -
10/10 <10
01/11 - -
04/11 <10

MW-17
07/10 - -
10/10 <10
01/11 - -
04/11 <10

PZ- 5
07/10 82000/84000
10/10 40000/51000
01/11 38000/40000
04/11 28000

GMW-64
07/10 - -
10/10 <10
01/11 <10
04/11 <10

GMW-13
07/10 - -
10/10 <10
01/11 - -
04/11 <10

TBA results in micrograms per 
Liter (μg/L) for the two most recent
semi-annual and sentry events.

ND

1,0
00

10,000

GB-18
Depth TPHg TPHfp B T E X MTBE TBA
86-90 <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10

86-90 (DUP) <100 <500 <0.50 <1.0 <1.0 <1.0 <1.0 <10

11/19/2009

B-122
Depth TPHg TPHfp B T E X MTBE TBA
25-30 86000 5700 28000 11000 2200 9900 38000 1700
33-37 3400 3000 30 1.8 3.2 3.3 5800 12000

33-37 (DUP) 4700 3400 1500 1.9 16 2.39 18000 12000
38-42 1400 910 96 24 6.2 19.7 190 15000

6/29/2007

GB-18 !R

GB-17 R

B-122 !P

Exposition aquifer groundwater 
sampling location 
(AMEC Geomatrix, 2009)
Groundwater screening sample
location (Gematrix, 2002)
Groundwater sampling location
(Parsons, 2007)
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Attachment A 
1994 Soil Sample Analytical Results 
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Attachment B 
2002 Groundwater Analytical Results 
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BASE MAP PREPARED FROM DATA PROVIDED BY GROUNDWATER
TECHNOLOGY, DULIN AND BOYNTON, AND DEVELOPED BY GEOMATRIX. 

COMPOUNDS NOT LISTED WERE NOT DETECTED AT OR ABOVE
REPORTING LIMITS INDICATED IN TABLES 4 AND 5 AND ON
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Attachment C 
LACDPH Well/Boring Construction Permits 
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Attachment D 
City of Norwalk Access Agreement 
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Attachment E 
Survey Results 



                 DULIN and BOYNTON 
                     LICENSED SURVEYORS 
 

729 E. Willow Street • Signal Hill, CA 90755-2700 
(562) 426-6464 • Fax: (562) 426-7707 • Toll Free: (800) 887-6774 

Web Site:  www.dulinandboynton.com • e-mail:  info@dulinandboynton.com 

February 9, 2011 
 
Dan Jablonski 
Ch2M Hill 
1000 Wilshire Blvd 
21st Floor 
Los Angeles, Ca 90017 
 
RE: DFSP Norwalk 
 
On January 31, 2011 Dulin and Boynton performed a survey for 15 temporary borings for 
locations and elevations. Method of surveying is conventional fieldwork consist of horizontal 
angles and distances. The horizontal angles recorded during data collection are relative to the 
back sight. Horizontal distance is measured from the instrument set-up. Elevations are taken 
from instrument set-up with respect to instrument height and rod height. Equipment used Sokkia 
530R3 total station and Nomad-spectra precision, survey pro 4.9.2 version. 
 
Horizontal and vertical datum used CP-5 scribed “x”, CP-7 scribed “x”, CP-9 PK nail, CP-70 PK 
nail, CP-71 PK nail and CP-87 PK nail, all control points where found and previously set from 
previous surveys. Horizontal control is tied to NGS PID stations AI4489 and AJ1841 epoch date 
2000.35, vertical datum is tied to County of Los Angeles benchmark CY8835. 
 
The survey performed on January 31, 2011 under my supervision conforms with all federal, state 
and local laws regulating the practice of surveying in the State of California and the work also 
meets the specifications contained in this Scope of Work per purchase order #942975, project 
#407609.C1.02 dated January 08, 2011. 
 
Please feel free to contact Edson Chavez if you have any further questions at (562) 426-6464. 
 
Very truly yours, 
 

 
Douglas Boynton, PLS4787 
President                                                                

 



CH2M HILL
DFSP

NORWALK, CA

BORE ELEV NORTH EAST

GB‐19/A 74.6 1783006.4 6541375.4

GB‐19/B 74.6 1783003.1 6541376.5

GB‐19/C 74.5 1783001.2 6541373.5

GB‐19/D 74.5 1783004.6 6541372.3

GB‐20/A 75.0 1783090.3 6541320.2

GB‐20/B 74.9 1783090.8 6541324.0

GB‐20/C 74.8 1783086.8 6541324.8

GB‐20/D 74.8 1783086.2 6541320.9

GB‐21/A 74.7 1783142.1 6541272.4

GB‐21/B 74.6 1783139.0 6541274.6

GB‐21/C 74.7 1783137.0 6541271.4

GB‐21/D 74.8 1783139.6 6541269.5

GB‐22/A 74.0 1783171.7 6541187.2

GB‐22/B 73.9 1783175.2 6541186.7

GB‐22/C 73.9 1783178.5 6541186.3

GB‐22/D 73.8 1783182.3 6541186.1

GB‐23/A 73.4 1783178.4 6541125.5

GB‐23/B 73.3 1783174.8 6541127.0

GB‐23/C 73.3 1783172.9 6541122.7

GB‐23/D 73.4 1783176.8 6541121.6

Prepared by:
DULIN and BOYNTON 1 of 2

Date of Survey:
31 JAN 11



CH2M HILL
DFSP

NORWALK, CA

BENCHMARK:

VERTICAL DATUM NGVD29

COUNTY OF LA BM #CY8835, CS BM MON IN S END C.B.
3.3' N/O BCR AT NW COR ALONDRA BLVD AND NORWALK 
BLVD MKD (BM 41‐7A 1970)

1980 ELEV= 69.014 FEET NGVD29

HORIZONTAL DATUM NAD83, ZONE 5

NGS PID STATIONS AI4489 AND AJ1841 EPOCH DATE 2000.35

Prepared by:
DULIN and BOYNTON 2 of 2

Date of Survey:
31 JAN 11
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Attachment F 
Nonhazardous Waste Manifest 





ES032411182753SCO/SE_AREA_REPORT_BS2899.DOCX/110830004  

Attachment G 
Boring Logs 



Hand Auger to 10' bgs to clear for
subsurface utilities.

DTW: 28' bgs
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SILTY SAND (SM)
moist, 70% fine sand, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine to medium sand, 5% fines.
CLAYEY SAND (SC)
moist, 70% fine sand, 30% fines.

SILTY SAND (SM)
moist, 85% fine sand, micaceous, 15% fines.

As above.
Moist, 85% fine sand, micaceous, 15% fines, grades into below.

POORLY GRADED SAND (SP)
dry, 100% fine sand.

SILTY SAND (SM)
moist, 85% fine sand, micaceous, 15% fines.

SANDY SILT (ML)
moist, 55% fines, 45% fine sand, micaceous, some clay present.

SILTY SAND (SM)
wet, 60% fine sand, micaceous, 40% fines, mica prominent, standing water in
sample.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-19

GROUND ELEVATION :  74.6 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/25/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core

407609
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END : 1/25/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783006.4, E 6541375.4, (NAD 83, Zone 5)
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Soil Name, USCS Group Symbol,
Color, Moisture Content, Relative

Density or Consistency, Soil
Structure, Mineralogy

WATER LEVEL:  28.00 ft bgs



Moist, no visible water in sample.
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SANDY SILT (ML)
wet, 55% fines, 45% fine sand, micaceous.
SILTY SAND (SM)
wet, 70% fine sand, 30% fines.
As above, 60% fine sand, micaceous, 40% fines, mica prominent, standing
water in sample.
SANDY SILT (ML)
wet, 55% fines, 45% fine sand, micaceous.
POORLY GRADED SAND (SP)
wet, 95% fine sand, micaceous, 5% fines.
SILTY SAND (SM)
wet, 70% fine sand, 30% fines.

As above except, increase in fines, 65% fine sand, 35% fines, standing water in
sample.

SANDY SILT (ML)
wet, 55% fines, 45% fine sand, micaceous, grades into below.
POORLY GRADED SAND (SP)
wet, 95% fine sand, micaceous, 5% fines.

SILTY SAND (SM)
wet, 60% fine sand, micaceous, 40% fines, mica prominent, standing water in
sample.
POORLY GRADED SAND (SP)
wet, 95% fine sand, micaceous, 5% fines.

SANDY SILT (ML)
moist, 55% fines, 45% fine sand, micaceous.
LEAN CLAY (CL)
moist, 100% fines, trace fine sand, silt present, low plasticity, soft, low
toughness, trace wood fragments present.

Boring terminated at 54 ft bgs.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-19

GROUND ELEVATION :  74.6 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/25/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core

407609
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END : 1/25/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783006.4, E 6541375.4, (NAD 83, Zone 5)
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Soil Name, USCS Group Symbol,
Color, Moisture Content, Relative

Density or Consistency, Soil
Structure, Mineralogy

WATER LEVEL:  28.00 ft bgs



Hand Auger to 10' bgs to clear for
subsurface utilities.

DTW: 27' bgs
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SILTY SAND (SM)
moist, 70% fine sand, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine to medium sand, 5% fines.
CLAYEY SAND (SC)
moist, 70% fine sand, 30% fines.
SILTY SAND (SM)
dry, 60% fine sand, 40% fines, trace medium sand.

Dry, 80% fine sand, 20% fines, trace medium sand.
As above.

POORLY GRADED SAND (SP)
dry, 95% fine sand, 5% fines.

SILTY SAND (SM)
moist, 85% fine sand, 15% fines.
As above.

CLAYEY SAND (SC)
wet, 80% fine sand, 20% fines.

As above, 70% fine sand, 30% fines.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-20

GROUND ELEVATION :  75 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/25/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core
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END : 1/25/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783090.8, E 6541320.2, (NAD 83, Zone 5)
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Soil Name, USCS Group Symbol,
Color, Moisture Content, Relative

Density or Consistency, Soil
Structure, Mineralogy

WATER LEVEL:  27.00 ft bgs



Moist, no visible water in sample.

Abundant water in sampler.
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CLAYEY SAND (SC)
wet, 80% fine sand, 20% fines.

SANDY SILT (ML)
wet, 55% fines, 45% fine sand, micaceous, grades into below.

As above, increase in silt.

As above, increase in silt.
SILTY SAND (SM)
wet, 85% fine sand, micaceous, 15% fines.
POORLY GRADED SAND (SP)
wet, 95% fine to medium sand, 5% fines.
SANDY SILT (ML)
wet, 55% fines, 45% fine sand, micaceous.
POORLY GRADED SAND (SP)
wet, 95% fine sand, 5% fines.

POORLY GRADED SAND WITH SILT (SP-SM)
wet, 90% fine sand, 10% fines.

POORLY GRADED SAND (SP)
wet, 95% fine to medium sand, 5% fines.

LEAN CLAY WITH SAND (CL)
moist, 80% fines, 20% fine sand, low plasticity, low toughness, soft, some silt
present, slow dilatancy.
CLAYEYSAND (SC)
moist, 80% fine sand, 20% fines, low plastic fines present.
SILTY SAND (SM)
moist, 85% fine sand, micaceous, 15% fines.

LEAN CLAY WITH SAND (CL)
moist, 80% fines, 20% fine sand, low plasticity, low toughness, soft, some silt
present, slow dilatancy, trace wood fragments present.
CLAYEY SAND (SC)
moist, 80% fine sand, 20% fines.

Boring terminated at 58 ft bgs.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-20

GROUND ELEVATION :  75 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/25/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core

407609
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END : 1/25/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783090.8, E 6541320.2, (NAD 83, Zone 5)
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Soil Name, USCS Group Symbol,
Color, Moisture Content, Relative

Density or Consistency, Soil
Structure, Mineralogy

WATER LEVEL:  27.00 ft bgs



Hand Auger to 10' bgs to clear for
subsurface utilities.

DTW: 27' bgs
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SILTY SAND (SM)
moist, 70% fine sand, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine to medium sand, 5% fines.
CLAYEY SAND (SC)
moist, 70% fine sand, 30% fines.
SILTY SAND (SM)
dry, 60% fine sand, 40% fines, trace medium sand.

POORLY GRADED SAND (SP)
dry, 95% fine sand, 5% fines.
SILTY SAND (SM)
moist, 80% fine sand, micaceous, 20% fines, trace medium sand.

As above, wet.

As above, increase in fines, 60% fine sand, 40% fines.

SANDY SILT (ML)
wet, 60% fines, 40% fine sand, some low plastic fines.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-21

GROUND ELEVATION :  74.7 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/24/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core
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END : 1/24/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783142.1, E 6541272.4, (NAD 83, Zone 5)
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Color, Moisture Content, Relative
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Structure, Mineralogy

WATER LEVEL:  27.00 ft bgs



Abundant water in sample.
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SILTY SAND (SM)
wet, 75% fine sand, micaceous, 25% fines.

POORLY GRADED SAND (SP)
wet, 95% fine sand, micaceous, 5% fines, trace medium sand.

Decrease in fines.

SILTY SAND (SM)
wet, 75% fine sand, micaceous, 25% fines.
POORLY GRADED SAND (SP)
wet, 95% fine sand, micaceous, 5% fines, trace medium sand.

CLAYEY SILT (CL/ML)
moist, 90% fines, 10% fine sand, low plasticity, soft, low toughness, rapid
dilatancy.
LEAN CLAY (CL)
moist, 95% fines, 5% fine sand, low plasticity, soft, low toughness, slow
dilatancy.
SILTY SAND (SM)
wet, 75% fine sand, 25% fines.
POORLY GRADED SAND (SP)
wet, 95% fine sand, 5% fines.

LEAN CLAY WITH SAND (CL)
moist, 75% fines, 25% fine sand, micaceous, low plasticity, low toughness, soft,
some silt present.
SILTY SAND (SM)
wet, 60% fine sand, micaceous, 40% fines, some low plastic fines.
LEAN CLAY WITH SAND (CL)
moist, 75% fines, 25% fine sand, micaceous, low plasticity, low toughness, soft,
some silt present.
SILTY SAND (SM)
wet, 60% fine sand, micaceous, 40% fines, some low plastic fines.
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PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-21

GROUND ELEVATION :  74.7 ft (NGVD 29)
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PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/24/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core
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END : 1/24/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783142.1, E 6541272.4, (NAD 83, Zone 5)
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1.1 ppm SILTY SAND (SM)
wet, 85% fine sand, micaceous, 15% fines.
POORLY GRADED SAND (SP)
wet, 95% fine sand, 5% fines.
Boring terminated at 60.5 ft bgs.
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Hand auger to 10' bgs to clear
subsurface utilities.

Depth to water at ~27' bgs.
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SILTY SAND (SM)
moist, 70% fine sand, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine to medium sand, 5% fines.

CLAYEY SAND (SC)
moist, 70% fine sand, 30% fines.

SILTY SAND (SM)
moist, 80% fine sand, micaceous, 20% fines.

As above, 70% fine sand, micaceous, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine sand, micaceous, 5% fines.

SILTY SAND (SM)
moist, 70% fine sand, micaceous, 30% fines, grading to below.
CLAYEY SAND (SC)
moist, 70% fine sand, micaceous, 30% fines, mostly low plastic fines.

POORLY GRADED SAND (SP)
moist, 95% fine sand, micaceous, 5% fines, trace medium sand.

As above, slight increase in medium sand.

SILTY SAND (SM)
wet, 70% fine sand, micaceous, 30% fines.
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DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.
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DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core
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COORDINATES: N 1783171.7, E 6541187.2, (NAD 83, Zone 5)
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Water in sample. Poor recovery.
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SILTY SAND (SM)
wet, 70% fine sand, micaceous, 30% fines.
Increase in mica.

As above, some clay present.

As above, 85% fine sand, micaceous, 15% fines, some clay, trace medium
sand.

POORLY GRADED SAND (SP)
wet, >90% fine sand, micaceous, <10% fines.

SILTY SAND (SM)
wet, 60% fine sand, micaceous, 40% fines as silt.

POORLY GRADED SAND (SP)
wet, 95% fine to medium sand, 5% fines, grades into below.

LEAN CLAY (CL)
wet, 90% fines, 10% fine sand, micaceous, low plasticity, low toughness, soft,
slow to medium dilatancy, abundant silt present, interlaminated Silty Clay
(ML/CL).

Trace micaceous fine sand and silt observed with water in sampler from 50'-53'
bgs, no true recovery.

SANDY SILT (ML) INTERBEDDED WITH SILTY SAND (SM)
wet, >50% fine sand, micaceous, <50% fines, interlaminated Sandy Silt (ML).
SILTY SAND (SM)
wet, 80% fine sand, micaceous, 20% fines, trace medium sand.
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DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core
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COORDINATES: N 1783171.7, E 6541187.2, (NAD 83, Zone 5)
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Total depth: 61' bgs.As above, decrease in grain size, absence of medium sand.
Boring terminated at 61 ft bgs.

SHEET     3    OF    3

PROJECT NUMBER:

LOCATION : Southeastern Area, Defense Fuel Support Point, Norwalk, CAPROJECT : KMEP Norwalk

Soil Boring Log

GB-22

GROUND ELEVATION :  74 ft (NGVD 29)

D
E

P
T

H
 B

E
LO

W

G
R

O
U

N
D

 S
U

R
F

A
C

E

(f
t)

PROJECT NUMBER:

DRILLING CONTRACTOR : Gregg Drilling and Testing, Inc.

START : 1/20/2011

BORING / WELL NUMBER:

DRILLING METHOD AND EQUIPMENT : CPT Rig, Direct Push with Continuous Macro-core

407609

K
M

E
P

 N
O

R
W

A
LK

, 3
07

6
09

.G
P

J,
  C

H
2M

 G
E

O
T

E
C

H
_0

6_
R

E
V

IS
E

D
_3

27
53

0.
G

LB
,  

3/
28

/1
1

END : 1/20/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling
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Hand auger to 10' bgs to clear
subsurface utilities.

Depth to water at 28' bgs.
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SILTY SAND (SM)
moist, 70% fine sand, 30% fines.

POORLY GRADED SAND (SP)
moist, 95% fine to medium sand, 5% fines.

CLAYEY SAND (SC)
moist, 70% fine sand, 30% fines.

SILTY SAND (SM)
moist, 85% fine sand, 15% fines.

As above.

POORLY GRADED SAND (SP)
dry, 95% fine sand, 5% fines, trace medium sand.
SILTY SAND (SM)
moist, 80% fine sand, micaceous, 20% fines.

As above, increase in clay.

SANDY SILTY CLAY (ML/CL)
wet, 60% fines, 40% fine sand, micaceous, low plasticity, low toughness, soft.
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407609

5

10

15

20

25

30K
M

E
P

 N
O

R
W

A
LK

, 3
07

6
09

.G
P

J,
  C

H
2M

 G
E

O
T

E
C

H
_0

6_
R

E
V

IS
E

D
_3

27
53

0.
G

LB
,  

3/
28

/1
1

END : 1/20/2011 LOGGER : M. Mayry

COMMENTS

Observations during drilling

COORDINATES: N 1783178.4, E 6541125.5, (NAD 83, Zone 5)
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SILTY SAND (SM)
wet, 55% fine sand, micaceous, 45% fines.

Decrease in fines.

Increase in fines.

POORLY GRADED SAND (SP)
wet, 95% fine to medium sand, 5% fines.

LEAN CLAY (CL)
moist, 90% fines, 10% fine sand, low plasticity, low toughness, soft.

POORLY GRADED SAND (SP)
moist, 95% fine sand, 5% fines.

CLAYEY SAND (SC)
moist, 65% fine sand, 35% fines, low plastic fines, trace nodule, trace
decomposed wood, grade into below.
POORLY GRADED SAND (SP)
wet, 95% fine sand, 5% fines.
Boring terminated at 52.5 ft bgs.
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