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EXECUTIVE SUMMARY 

Introduction 

This Remedial Investigation/Feasibility Study (RI/FS) report presents the results of 
investigation and feasibility studies required by Cleanup and Abatement Order No. R9-
2004-0258 (the CAO) issued by the San Diego Regional Water Quality Control Board 
(RWQCB, 2004).  The CAO was revised on May 17, 2005 (RWQCB, 2005a) with 
subsequent addenda adopted on July 22, 2005 (RWQCB, 2005b) and November 8, 2006 
(RWQCB, 2006).  The objective of this RI/FS report is to present the results of Site 
investigations, human health risk assessments, and the evaluation of potential remedial 
alternatives for each Area of Potential Concern (AOPC) identified in the Site 
Characterization Report (Geosyntec, 2005).  Recommendations for remedial action at 
each AOPC are also provided. 

Remedial Investigation 

Additional investigations, including bench-scale studies, were performed for AOPCs 
Building 158, Building 131/242, Building 120, and the Convair Lagoon vicinity to more 
accurately evaluate, design, and plan remedial options.  These additional investigations 
further delineated the lateral and vertical extent of impacts in the Building 120, 
Building 131/242, Building 158, and Convair Lagoon areas.   

The nature and extent of impacts has been adequately defined to perform the risk 
assessment and feasibility study.  The results of two bench-scale studies are presented.  
These studies evaluated the use of Enhanced In-Situ Bioremediation (EISB) for 
treatment of VOCs in groundwater and the relative effectiveness of zero valent iron 
(ZVI) versus ferrous sulfate for reduction of hexavalent chromium in groundwater.   

Risk Assessment  

A summary of the results of the Site-wide human health risk assessment is presented.  
Risk-based concentrations (RBCs) were developed to identify areas of the Site that may 
warrant remediation based on reasonable expectations of future land use at the Site.  
These RBCs were then used to screen the AOPCs using the calculated RBC for each 
compound, for each exposure scenario.  AOPCs where concentrations of constituents in 
soil, soil gas, or groundwater exceeded any RBC were considered an AOC.  Through 
this process, eight AOCs have been identified: 
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• Building 131/242; 
• Building 156;  
• Building 158; 
• Building 102; 
• Building 120 South; 
• Building 130/166 AST/120/121; 
• Former Maintenance Yard; and 
• Building 180. 
 

Feasibility Study 

A feasibility study of potential remedial alternatives was conducted for each AOC and 
AOPC.  This feasibility study (FS) consists of a screening analysis of potential remedies 
and a more detailed feasibility analysis of remedies considered potentially appropriate.  
The following technologies were retained for further consideration within the FS. 

• No action; 
• Monitored natural attenuation (MNA); 
• Enhanced In-Situ Bioremediation (EISB); 
• In-situ reduction (ISR) using Ferrous Sulfate; 
• In-situ soil mixing using Ferrous Sulfate: 
• In-situ reduction (ISR) using emulsified vegetable oil (EVO); 
• Two-phase extraction (TPE); 
• Soil vapor extraction (SVE); 
• Chemical Oxidation/Biostimulation 
• Targeted excavation; 
• Potential NAPL or metals excavation; and 
• Whole AOC/AOPC excavation. 

Conceptual Remedial Action Plan 

Based on the FS, recommended remedial options were developed for each AOC and 
AOPC.  A conceptual remedial action plan (RAP) is presented with the following 
recommended remedial options: 

• AOC Building 131/242 – EISB with targeted excavation; 
• AOC Building 156 – Targeted excavations;  
• AOC Building 158 – In-situ reduction by EVO with targeted excavation; 
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• AOC Building 102 – Targeted excavation  
• AOC Building 120 South – Targeted excavation; 
• AOC Building 130/166 AST/120/121 – EISB with targeted excavations; 
• AOC 30-Inch SWCS – targeted excavation 
• AOC Former Maintenance Yard  – EISB; 
• AOC Building 180 – EISB with targeted excavation; 
• AOPC Explosives Area – Alternative excavation; 
• AOPC Test Cell#4/Area D – To be determined based on soil gas 

evaluation/LNAPL; 
• AOPC Building 142 – No Action; 
• AOPC Southeast of Building 146 – No Action; 
• AOPC Building 120 West – Alternative excavation; 
• AOPC Building 222/228 – Alternative excavation; and 
• AOPC South of Building 121 – No Action. 

 

RI/FS Appendix A 

The RI/FS Appendix A presents the feasibility study of potential remedial alternatives 
for the pathways identified as potentially completed within the Risk Assessment 
Appendix A (Geosyntec, 2010) for off-site groundwater and existing impacted sediment 
within the SWCS.  Recommendations for remedial action are also provided.   

The feasibility study evaluates potential options for mitigation of these impacts on the 
basis of effectiveness, implementability, protection of human health and the 
environment, and cost.  

The conceptual remedial action plan for existing sediment within the 60-inch SWCS is 
sediment cleanout following site demolition and tributary removal.  The recommended 
remedial action for off-site groundwater impacts in the Convair Lagoon Vicinity will be 
continued groundwater monitoring to confirm model results showing that Site-related 
groundwater impacts are unlikely to migrate to Convair Lagoon at concentrations 
exceeding CTR standards.  
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1.0 INTRODUCTION 

This Remedial Investigation/Feasibility Study (RI/FS) report presents the results of 
investigation and feasibility studies required by Cleanup and Abatement Order No. R9-
2004-0258 (the CAO) issued by the San Diego Regional Water Quality Control Board 
(RWQCB, 2004) for alleged Discharges of Waste from 2701 North Harbor Drive in San 
Diego, California (the Site) (Figure 1-1, Figure 1-2).  The CAO was revised on May 17, 
2005 (RWQCB, 2005a) with subsequent addenda adopted on July 22, 2005 (RWQCB, 
2005b) and November 8, 2006 (RWQCB, 2006a) and requires TDY Industries, Inc., 
TDY Holdings, LLC, and Teledyne Ryan Aeronautical Company (TDY) to: (1) cleanup 
and abate discharges; (2) perform Site investigation and characterization; (3) perform 
interim remedial actions; (4) perform a RI/FS; (5) prepare a remedial action plan; and 
(6) cleanup and abatement completion verification. 

This document has been prepared to address the entire Site and supersedes the 
previously prepared “Western Area Remedial Investigation/Feasibility Study” 
(Geosyntec, 2006a), which was prepared to assist with a previous conceptual phased 
approach to redevelop the Site.  Although several interim remedial actions have 
subsequently been performed at the Site, this document evaluates all areas of concern 
(AOCs) and Areas of Potential Concern (AOPCs) based on Site conditions as described 
in the Site Characterization report (Geosyntec, 2005) and subsequent data collected 
during the Remedial Investigation.  More recent data has been included where it 
identifies a new AOC/AOPC, expands the constituents of concern within an existing 
AOC/AOPC, provides data for the analysis for the effectiveness of remedial options, or 
significantly adds to the overall understanding of the distribution of Site impacts.  

This report has been prepared by Mr. Chris Lieder PG, Ms. Jennifer Schwartz, PE and 
Mr. Brian Hitchens, PG, C.HG.  This report was reviewed by Mr. Sam Williams, PG, 
C.HG. in accordance with the peer review policy of the firm. 

1.1 Remedial Investigation/Feasibility Study Objective 

The objective of this RI/FS report is to present the results of Site investigations, human 
health risk assessments, and the evaluation of potential remedial alternatives for each 
AOPC, identified in the Site Characterization Report (Geosyntec, 2005), at the Site.  
Recommendations for remedial action at each AOPC are also provided.  This document 
has been prepared in accordance with Directives D.3.a and D.3.b of the CAO. 

The RI/FS Appendix A presents the feasibility study of potential remedial alternatives 
for the pathways identified as potentially completed within the Risk Assessment 
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Appendix A (Geosyntec, 2010) for off-site groundwater and existing impacted sediment 
within the SWCS.  Recommendations for remedial action are also provided.   

The feasibility study evaluates potential options for mitigation of these impacts on the 
basis of effectiveness, implementability, protection of human health and the 
environment, and cost.  

The conceptual remedial action plan for existing sediment within the 60-inch SWCS is 
sediment cleanout following site demolition and tributary removal.  The recommended 
remedial action for off-site groundwater impacts in the Convair Lagoon Vicinity will be 
continued groundwater monitoring to confirm model results showing that Site-related 
groundwater impacts are unlikely to migrate to Convair Lagoon at concentrations 
exceeding CTR standards.  

1.2 Report Organization 

The remainder of this report consists of the following: 

• Section 2, “Hydrogeologic Conditions,” presents a summary of the general 
location of the Site,  the Site geology, and hydrogeology; 

• Section 3, “Evaluation of Background Conditions” summarizes data from 
the Site Characterization Report regarding background soil and groundwater 
conditions at the Site and identifies AOPCs based on the observed areas with 
concentrations exceeding background;  

• Section 4 “Remedial Investigation,” summarizes the Site data collected to 
complete the feasibility study and presents the results of the bench-scale 
studies; 

• Section 5, “Risk-Based Concentrations and Area of Potential Concern 
Evaluation” summarizes conclusions from the risk assessment, presents 
calculated RBCs, and screens the AOPCs against these risk-based criteria to 
identify AOCs; 

• Section 6, “Feasibility Study,” presents the screened potential remedial 
alternatives for each AOC and AOPC, and detailed evaluations of each; 

• Section 7, “Conceptual Remedial Action Plan,” presents the recommended 
action for each AOC and AOPC, and a conceptual implementation plan; and 



 
 
 
 

SC0307 RIFS 81610 f.doc 3 8/16/2010 

• Section 8, “References,” lists the documents cited in this report. 
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2.0 HYDROGEOLOGIC CONDITIONS 

In accordance to directive D.3.a.(2) through (4) of the CAO, this section summarizes 
the general location and hydrogeologic conditions at the Site.  The Site ownership and 
operating history is presented in several previously submitted documents including an 
Environmental Assessment prepared by PES Environmental (2001), the Site 
Characterization Work Plan (SSPA and Geosyntec, 2005), the Site Characterization 
Report (Geosyntec, 2005), the Western Area RI/FS Work Plan (Geosyntec, 2006a), and 
the RI/FS Work Plan (Geosyntec, 2006b).  That history and information is incorporated 
by reference. 

2.1 Geology 

The Site was originally tidelands of the San Diego Harbor.  The area was filled with 
material dredged from San Diego Harbor from 1936 to 1939 during the creation of 
Lindbergh Field and the U.S. Coast Guard Station.  The Site is located approximately 
200 feet north of Convair Lagoon and the San Diego Bay.  Field investigations indicate 
the upper 8 to 10 feet of soil at the Site consists of bay fill, primarily composed of 
mixed silty sand and clay with interbedded shell hash.  Below the fill material is fine-
grained sands, silts, and interbedded clays characteristic of the pre-existing bay mud.  
The transition from bay mud to the Bay Point Formation is gradational beginning at 
approximately 35 feet below ground surface (bgs).  Representative hydrogeologic cross-
sections of specific areas of the Site (locations shown on Figure 2-1) are depicted in 
Figures 2-2 through 2-5. 

2.2 Local Hydrogeologic Conditions 

The Site is located within the coastal plain section of San Diego Drainage Province, 
approximately 250 feet north of Convair Lagoon and the San Diego Bay.  The San 
Diego Basin Plan (RWQCB, 2006) identifies the Site location as a portion of the 
Lindbergh Hydrologic Sub Area (8.21) of the San Diego Mesa Hydrologic Area within 
the Pueblo San Diego Hydrologic Unit.  Groundwater in the Lindbergh Hydrologic Sub 
Area is designated as non-beneficial use and has been exempted from municipal 
drinking water designation by the RWQCB.  Groundwater at the Site occurs at 
approximately 6 to 8 feet bgs.  Groundwater elevations fluctuate diurnally with tidal 
variations in the San Diego Bay. 

The surface water of the San Diego Bay has been designated for many beneficial uses 
including industrial service supply, navigation, contact and non-contact recreation, 
fishing, and wildlife habitat.  Presently, surface runoff from the Site is directed through 
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the 54-inch storm drain tributaries, the 60-inch storm drain, 30-inch east storm drain, 
18-inch storm drain to San Diego Bay and the 30-inch storm drain to San Diego Bay. 

Physical properties of the Site soils were characterized during Site investigation 
activities.  Samples were collected on Site from 3 to 55 feet bgs with effective porosity 
ranging from 18% and 48%.  Based on Site observations, the average effective porosity 
is estimated to be 25%.  Saturated hydraulic conductivity was determined to be in 
approximately 1×10-5 cm/sec, in a core sample of the shallow saturated zone, collected 
approximately 11 feet bgs by Geosyntec in March 2006. 

2.2.1 Groundwater Flow Characterization 

Groundwater monitor wells have been installed throughout the Site during the course of 
numerous investigations (Figure 2-1).  Groundwater elevation data were collected 
across the Site on August 21, 2007 to evaluate groundwater gradient and flow direction.  
Groundwater elevations were collected by two teams and all elevations were recorded 
within 3 hours within one tidal cycle.  Groundwater generally flows from north to south 
at a gradient of between 0.0005 and 0.0022 ft/ft.  The gradient appears to increase 
adjacent to storm drains and the Convair Lagoon (Figure 2-6).   

On July 27, 2005, variations in groundwater elevations between high and low tide 
events were evaluated.  Measured water levels were observed to fluctuate from 0 to 
3.04 feet between high and low tide.  Generally wells located closer to the bay and near 
utility/storm drain corridors experienced the greatest influence from tidal variations.  
However, only wells on the southeastern portion of the Site (monitor wells BLD120-
MW4 and BLD120-MW5) had variations of greater than 1 foot.  These wells are 
located close to Convair Lagoon and the 30-inch east SWCS.  All other wells showed 
less than 0.25 feet tidal fluctuation, with an average fluctuation of 0.06 feet. 

One groundwater well (GT-4) indicates that groundwater may be tidally influenced in 
the immediate vicinity of the 54-inch storm drain.  Groundwater elevations in this well 
are typically 1 foot lower than an adjacent well located 15 feet away.  This also 
indicates that this effect is localized and does not impact groundwater over the vast 
majority of the Site. 

Groundwater velocity onsite is estimated to range between 0.02 and 3.0 ft/year, based 
on a range of hydraulic conductivity between 1.0×10-5 to 3.0×10-4 cm/sec (Appendix C, 
H&A 2004), a gradient ranging between 0.0005 ft/ft and 0.0022 ft/ft, and an estimated 
effective porosity of 25%. 
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3.0 EVALUATION OF BACKGROUND CONDITIONS AND 
IDENTIFICATION OF AREAS OF CONCERN 

In accordance with directive D.3.a.(1), this section presents information collected 
during the Site characterization process on the nature and extent of constituents of 
concern which have been identified at the Site above background.   

Inorganic constituents such as metals and cyanide occur naturally in the environment.  
A determination of whether Site-related activities have resulted in elevated 
concentrations of these constituents requires an understanding of the range of 
background concentrations representative of natural conditions.  Existing Site data for 
metals and cyanide in soil and groundwater were evaluated to derive site-specific 
maximum background concentrations,  following guidance provided in the California 
Department of Toxic Substances Control document Selecting Inorganic Constituents as 
Chemicals of Potential Concern at Risk Assessments at Hazardous Waste Sites and 
Permitted Facilities, Final Policy (DTSC, 1997).  The site-specific maximum 
background concentrations for soil and groundwater are presented in Table 3-1. 

Because organic constituents do not typically occur naturally, all detectable 
concentrations of VOCs, SVOCs, Petroleum Hydrocarbons, and PCBs are assumed to 
be anthropogenic.  As such, these constituents are identified as being in excess of 
background where detected.   

All constituents positively detected in at least one sample at a concentration exceeding 
background were identified in the Risk Assessment (Geosyntec, 2007) as constituents 
of potential concern (COPCs).  In accordance with directive D.3.a of CAO R9-2004-
0258, the distribution of these COPCs is identified in Figures 3-1 and 3-2.  

3.1 Definition of Areas of Potential Concern 

AOPCs at the Site are specific areas where COPCs have been detected above Site 
background or appropriate screening criteria, as described in the Site Characterization 
Report (Geosyntec, 2005) (Figure 1-3).  The Building 120 AOPC has been subdivided 
from its initial description in the Site Characterization Report (SCR) to more accurately 
describe three individual AOPCs within the Building.  The AOPCs from west to east 
are as follows (Figure 1-3): 

• AOPC Building 131/242 – Soil, groundwater, and soil gas impacted 
predominantly with volatile organic compounds (VOCs) located between 
Buildings 131 and 242; 
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• AOPC Explosives Area – An area at the northwest corner of the Site, where 
a soil sample contained greater than 1.0 mg/kg polychlorinated biphenyls 
(PCBs). 

• AOPC Building 156 – Isolated zones of groundwater impacted with VOCs, 
total petroleum hydrocarbons (TPH), soil impacted with VOCs, TPH, 
metals, and PCBs, and soil gas impacted with VOCs located beneath 
Building 156; 

• AOPC Test Cell #4/Area D – An underground storage tank (UST) area 
formerly containing light non-aqueous phase liquid (LNAPL) impacts  
(pending closure by RWQCB); 

• AOPC Building 158 – Soil and groundwater impacted with chromium, 
hexavalent chromium (CrVI), and isolated LNAPL impacts in Building 158, 
and VOC impacts in soil gas immediately to the southeast of Building 158; 

• AOPC Building 142 – A former UST site with minor VOC impacts in 
groundwater; 

• AOPC Southeast of Building 146 – An area near the southeast corner of 
Building 146 where vinyl chloride was detected in groundwater; 

• AOPC Building 102 – A former UST site with TPH and VOC impacts in 
soil. 

• AOPC Building 120 West – An area in the west end of Building 120 where 
a soil sample contained greater than 1.0 mg/kg PCBs.  

• AOPC Building 222/228 – An area northwest of Building 125/126 where 
chromium, cobalt, lead, mercury, nickel, zinc, and PCBs were detected 
above background in soil; 

• AOPC Building 130 – Although impacted soils within this area were 
excavated and disposed offsite under DTSC oversight in accordance with a 
RCRA closure plan, groundwater PCE and TCE impacts contiguous with 
AOPC Building 120 were observed and remain in this area; 

• AOPC Building 120 South – An area in the south-central portion of 
Building 120 where TPH has been detected in soil, and LNAPL with 
associated PCBs has been observed in excavations and test pits; 
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• AOPC Building 120 – An area beneath and in the vicinity of the former 
sheet metal fabrication area of Building 120 where PCE, TCE, cis-1,2-DCE,  
VC, PCBs, and 1,4-dioxane have been detected in soil, soil gas or 
groundwater; 

• AOPC Building 121 – An area in the eastern portion of Building 121 where 
elevated VOCs were detected in groundwater and soil gas, contiguous with 
“Building 120” impacts; 

• AOPC South of Building 121 – An area in the vicinity of catch basin CB-
155 where a soil sample contained greater than 1.0 mg/kg PCBs in soil; 

• AOPC Building 166 Above Ground Solvent Tank (AST) – An area 
associated with a former AST historically containing chlorinated solvents, 
which was located along the northern border of the Site, between Buildings 
130 and 166.  Groundwater and soil gas contain detections of VOCs above 
RBCs and impacts are contiguous with AOPC Building 120; 

• AOPC Former Maintenance Yard – An area northeast of Building 161 
where groundwater and soil gas samples contain elevated PCE 
concentrations; and 

• AOPC Building 180 – An area in the vicinity of the loading dock on the 
south side of Building 180.  VOCs have been detected in groundwater; TPH, 
mercury, cobalt, zinc, and lead have been detected at concentrations 
exceeding background; and PCBs have been detected at concentrations 
greater than 1.0 mg/kg in shallow soils.   

The storm water conveyance system (SWCS) drains the entire Site.  The 54-inch storm 
drain, 30-inch west storm drain, 60-inch storm drain, 30-inch east storm drain, and 30-
inch storm drain to San Diego Bay and some of their tributaries were determined to 
have sediment containing PCBs at concentrations greater than 1.0 mg/kg.  The SWCS 
was cleaned as an interim action during 2006, per the CAO, as described in the storm 
drain cleanout work plans and report (Geosyntec, 2006c, 2006d, 2006e, 2006e, 2007b).  
Although this sediment was addressed during the 2006 cleanout event, there remain 
ongoing concerns related to continuing elevated PCB concentrations within the 60-inch 
SWCS and potentially within certain laterals thereto.  The proposed demolition of the 
Site will include removal of all on-site storm drains with the exception of the 54-inch 
and 60-inch SWCS main trunk lines. 
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Soil, groundwater, and sediment impacts to San Diego Bay via the formation and the 
storm water conveyance system (SWCS) are addressed in Appendix A to the Risk 
Assessment.  These pathways include: 
 
Groundwater to San Diego Bay Migration Pathways: 

 
• Impacted groundwater to San Diego Bay through the shallow/deep interval: 

This pathway is assessed by using groundwater quality data from shallow and 
deep monitor wells adjacent to Convair Lagoon, as compared to the California 
Toxics Rule (CTR).  A groundwater model is presented which evaluates the 
potential for trace PCB impacts observed in Convair Lagoon vicinity monitoring 
wells to discharge to Convair Lagoon. 

• Impacted groundwater from the Site to the SWCS backfill to San Diego 
Bay: 
This pathway is assessed based on soil physical properties and data from wells 
and borings advanced adjacent to storm drains which penetrate the groundwater 
table.   

• Impacted groundwater from the Site into seeps in the SWCS to San Diego 
Bay: 
This pathway is assessed using groundwater quality data from monitor wells and 
groundwater grab samples adjacent to the SWCS. 

 
Soil/Sediment to San Diego Bay Migration Pathways: 
 

• Impacted soil/sediment from the surface of the Site through the SWCS to 
San Diego Bay: 
This pathway is assessed based on post-demolition Site condition and BMPs to 
be employed at the site. 

• Impacted storm drain backfill material through the SWCS to San Diego 
Bay: 
This pathway is assessed based on an evaluation of the data collected from the 
backfill of the 60-inch SWCS. 

• Impacted sediment within the SWCS to San Diego Bay 
This pathway is assessed using data collected from tributary filter sock samples, 
sediment movement monitoring, and additional sediment data from the channel 
and SWCS. 
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Soil/Sediment to Construction/Maintenance Worker Pathway: 
 
Potential health risks to construction/maintenance workers are evaluated in the Risk 
Assessment Appendix A using data collected from tributary sock samples, sediment 
movement monitoring, and additional sediment data from the channel and SWCS.  
Interim precautions such as the use of gloves and hand washing are recommended to 
mitigate potential risk through this pathway until the impacted SWCS sediment 
pathway is addressed.  
 
Based on these pathway analyses, impacted sediment within the SWCS and direct 
groundwater migration to Convair Lagoon were identified as potentially complete 
pathways.  Remedial alternatives are screened for these pathways in Appendix A. 
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4.0 REMEDIAL INVESTIGATION 

Site characterization activities and results are documented in the Site Assessment 
Activity Report, the Site Characterization Report, the 54-Inch Storm Drain Sampling 
Report, and the 2004 Haley & Aldrich (H&A) Baseline Site-Wide Investigation 
(Geosyntec, 2002, 2005, 2006g; H&A 2004).  That information which includes 
information describing the nature and extent of constituents is incorporated by 
reference.   

Additional investigations, including bench-scale studies, were performed for AOPCs 
Building 158, Building 131/242, Building 120, and the Convair Lagoon vicinity to more 
accurately define the extent of constituents and evaluate, design, and plan remedial 
options.  These additional investigations are presented below. 

4.1 AOPC Building 158 Investigations 

Soil and groundwater samples were collected and analyzed to further delineate the 
horizontal and vertical extent of TPH, total chromium, and hexavalent chromium 
(CrVI).  A bench-scale study was conducted to evaluate the effectiveness of zero valent 
iron (ZVI) and ferrous sulfate (FeSO4) to reduce CrVI to trivalent chromium (CrIII). 

4.1.1 Delineation of Impacts 

Soil and groundwater samples were collected at three locations on April 13, 2006 using 
a direct push rig (Figure 2-1).  Borings T-47, -48, and -49 were advanced to 
approximately 6 and 11 feet bgs where soil and groundwater samples were collected.  
The central boring, T-48, was additionally advanced to 35 feet bgs to vertically 
delineate the extent of impacts.  Each sample was analyzed for TPH in soil and TPH, 
total chromium, and CrVI in groundwater.  Boring logs and field sample-collection 
forms are presented in Appendix B. Laboratory analytical reports are presented in 
Appendix C.  Sample locations and results are shown in cross-section A-A’ on Figure 
2-2, and summarized in Table 4-1. 

During this additional delineation, the highest concentration of TPH in soil was 
observed in soil sample T-48-6B at 221 mg/kg, collected from the approximate center 
of Building 158.  The highest concentration of TPH in groundwater was observed in 
sample T-49GW-11 at 1 mg/L.  This sample was collected in close proximity to a 
previous direct push sample collected at location 0158-GW-16 in 2003 in which 
LNAPL was observed.  TPH concentrations observed in the 2006 Building 158 
sampling event do not indicate the presence of residual LNAPL. 
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Elevated concentrations of CrVI in groundwater were detected in the shallow portions 
of T-49 (280 mg/L) and T-48 (580 mg/L), located in the southern and central portion of 
Building 158, respectively.  The northern hydropunch location contained no detectable 
CrVI and 0.0034 mg/L of total chromium.  A deeper sample was collected at 35 feet bgs 
to evaluate the vertical extent of chromium and TPH impacts, this sample contained 
0.16 mg/L CrVI, a three order of magnitude reduction over approximately 20 feet.   
These results indicate chromium impacts are limited to shallow groundwater in the 
southern portion of Building 158 (Figure 2-2). 

4.1.2 Bench Study: Reduction of Hexavalent Chromium Using Zero Valent 
Iron or Ferrous Sulfate 

The objective of this study was to evaluate whether CrVI in saturated soil and 
groundwater could be reduced to CrIII in-situ, using either ZVI or FeSO4.   Both ZVI 
and FeSO4 use the process of electron reduction to change the valent state of the 
chromium. 

4.1.2.1 Sample Collection 

Soil and groundwater were collected on April 13, 2006 during characterization 
activities in Building 158 using direct push techniques.  A total of nine-2 foot Shelby 
tubes of saturated soil were collected from borings T-47, -48, and -49 between 7 and 11 
feet bgs.  A total of 3 liters of groundwater were collected from boring T-48 at 11 feet 
bgs using a peristaltic pump under low flow conditions.  The samples were submitted to 
SiREM under chain of custody protocol. 

4.1.2.2 Methodology 

Two phases of the study were conducted.  The first phase was associated with reduction 
of CrVI in soil.  The second phase evaluated the reduction of CrVI in groundwater. 

Soil Evaluation 

Soil cores were homogenized and divided into 10 bags, one for each treatment option:  
active control (no amendment added); microscale ZVI at 0.1, 1, and 10% (mass:mass); 
granular ZVI at 0.1, 1, and 10%; and FeSO4 at 0.05, 0.5, and 1%.  Each bag contained a 
total mass of 750 grams of soil plus treatment (i.e., for 10% microscale ZVI, 75 grams 
of microscale ZVI was added to 675 grams of soil to make a total of 750 grams).  
Groundwater was then added to each bag of saturated soil to mimic saturated conditions 
at the Site. 
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Microcosms were constructed from each bag by filling six-125 mL (nominal volume) 
wide mouth glass bottles (reactors) with approximately 125 grams saturated soil 
material leaving a nominal headspace for gas production.  Site groundwater was added 
evenly to the surface of the reactors and allowed to percolate down creating saturated 
conditions at the bottom and less saturated conditions in the surface layer (top) of the 
soil column. 

Microcosms remained at room temperature and sampled at 24 and 72 hours.  Samples 
were sent to an external laboratory for chromium analysis.  Additional baseline soil 
analyses such as pH and moisture content were conducted at the beginning and end of 
the experiment. 

Groundwater Evaluation 

A second phase of chromium treatability study was performed to evaluate the 
effectiveness of nanoscale ZVI and FeSO4 to treat hexavalent chromium in 
groundwater.  Microcosms were constructed using 30 grams of the homogenized soil 
and 150 milliliters of groundwater per 250 milliliters (nominal volume) bottles.  An 
active control, 1% nanoscale ZVI treatment, and 18.6 g/L FeSO4 treatment were 
prepared in duplicate and analyzed for total chromium and CrVI after 24 hours of the 
addition of the amendment. 

4.1.2.3 Bench Study Results and Discussion 

Before any treatment, the homogenized soil with groundwater had a total chromium 
concentration of 270 mg/kg and CrVI concentration of 70 mg/kg.  The active control 
contained concentrations of total chromium and CrVI up to 289 and 118 mg/kg, 
respectively.  These results are representative of a baseline condition, prior to any 
treatment.  The results of the soil study are presented in Appendix D. 

The 10% granular ZVI had the largest reduction of CrVI after 72 hours with an average 
concentration between triplicates of 18 mg/kg (Appendix D).  The 1% FeSO4 treatment 
had the next largest reduction of CrVI with an average concentration between the 
triplicates after 72 hours of 22 mg/kg.  The 0.5% FeSO4 treatment also had significant 
reduction.  All FeSO4 treatments reduced CrVI concentrations significantly within the 
first 24 hours, indicating the reaction proceeds rapidly.  Microscale ZVI did not show 
any significant reduction in CrVI concentrations.  Total chromium concentrations in 
soil increased after the addition of microscale, and even more so with granular 
(Appendix D).  This may have occurred due to chromium precipitating out of the 
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groundwater.  Based on these data, FeSO4 and granular ZVI appear to be suitable for 
the reduction of CrVI to CrIII in soil and groundwater at the Site. 

Before treatment, baseline total and CrVI results in groundwater samples were 510 and 
612 mg/L respectively.  After 24 hours, the control sample showed little change 
(589 mg/L and 592 mg/L total chromium and CrVI, respectively).  The nanoscale ZVI 
microcosm showed a reduction of total chromium and CrVI concentrations (375 mg/L 
and 394 mg/L, respectively).  The FeSO4 microcosm indicated complete reduction of 
CrVI after 24 hours with total and CrVI concentrations of 1.2 mg/L and <0.005 mg/L, 
respectively.  Total concentrations are likely reduced in groundwater due to the relative 
insolubility of CrIII, which would cause the CrVI to precipitate after reduction to CrIII, 
resulting in a reduction of total dissolved chromium (Appendix D). 

4.1.3 Building 158 Pilot Study Results 

In October 2007, a pilot study was commenced by injecting FeSO4 solution into the 
groundwater through 17 direct push points.  After injections were completed, 
groundwater monitoring was performed to evaluate the effectiveness of the FeSO4 
injections.  A groundwater monitor well in the center of the injection area showed an 
immediate reduction in total and hexavalent chromium concentrations in groundwater 
in December 2007.  However, concentrations subsequently rebounded to pre-injection 
concentrations within one year of the injection event (Geosyntec, 2009).   

These data indicate that although the FeSO4 solution was effective at reducing the 
readily available hexavalent chromium, the reagent was likely unable to penetrate into 
low-permeability lenses.  The residual hexavalent chromium trapped in these lenses 
then re-equilibrated with the surrounding groundwater once the FeSO4 reaction was 
spent.   

Effective in-situ remediation of the remaining CrVI impacts will require these low 
permeability lenses to be addressed either through remedial actions which improve the 
ability to directly affect these layers or injections which are able to sustain reducing 
conditions for an extended time period to adequately promote reduction throughout the 
low permeability zones. 

4.2 AOPC Building 131/242 Investigation  

Groundwater samples were collected from newly installed deep monitor wells, and 
downgradient of Building 131/242 to further delineate the vertical and horizontal extent 
of VOCs and 1,4-dioxane in groundwater.  A bench-scale study was conducted to 
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evaluate enhanced in-situ bioremediation (EISB) for VOCs near Building 131/242 and 
Building 120. 

4.2.1 Vertical Extent of VOCs and 1,4-Dioxane 

Two deep monitor wells were installed on March 14, 2006 adjacent to existing shallow 
monitor wells B131-MW2 and B131-MW3 to further delineate the vertical extent of 
VOCs in the area of Building 131/242, (Figure 2-1).  Wells B131-MW2D and B131-
MW3D were completed to a total depth of 40 feet bgs and are screened from 35 to 40 
feet bgs. The boring logs and well construction diagrams are presented in Appendix B.  
A hydrogeologic cross-section of this area is presented in Figure 2-3. 

The wells were sampled for VOCs and semi-volatile organic compounds (SVOCs) by 
bladder pump and low flow procedures in accordance with the San Diego County 
Department of Environmental Health (DEH) Site Assessment and Mitigation Manual 
(DEH, 2004).  The bladder pump was set in the approximate middle of the screen at 
37.5 feet bgs.  The results from this event, as well as the most recent results from the 
adjacent shallow wells, are shown in Table 4-2.  The laboratory analytical reports are 
presented in Appendix C. 

Observed VOC concentrations in the deep monitor wells are significantly lower than 
those observed in the shallow wells.  The significant attenuation of VOCs over the 20-
foot vertical span between the shallow and deep paired monitor wells indicates that 
dense NAPL (DNAPL) is not present at depth.   

4.2.2 Horizontal Extent of 1,4-Dioxane 

Groundwater samples were collected from three hydropunch locations, T-44, -45, and -
46, downgradient of Buildings 131/242 on March, 30 2006, to further evaluate the 
downgradient extent of 1,4-dioxane in groundwater (Figure 2-1).  The sampling results 
are presented in Table 4-3. Boring logs are presented in Appendix B. The laboratory 
analytical reports are presented in Appendix C. 

Observed concentrations indicate 1,4-dioxane impacts decline from the Building 
131/242 area across a narrow zone (Figure 4-1), and are not detectable in the deeper 
groundwater interval.  The extent of 1,4-dioxane has been sufficiently defined to 
perform the risk assessment and feasibility study. 
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4.2.3 Bench Study:  Treatment of VOCs in Groundwater by Enhanced In-situ 
Bioremediation 

The objective of this study was to evaluate whether EISB is a viable option to reduce 
concentrations of VOCs in Site groundwater.  Bench-scale microcosms evaluated the 
attenuation of VOCs under ambient conditions with the addition of various electron 
donors and with the addition of microbial cultures in addition to electron donor. 

4.2.3.1 Sample Collection 

On March, 14 2006, eleven 1-foot Shelby tubes of soil were collected from 6.5 to 18 
feet bgs during the installation of deep monitor well B131-2MWD.  On 15 March 2006, 
12 liters of groundwater was collected from shallow monitor well B131-MW2, which is 
screened from 5 to 15 feet bgs.  The water was collected in twelve 1-liter HDPE 
containers using a peristaltic pump under low flow conditions.  The samples were 
submitted to SiREM under chain of custody on March, 21 2006. 

4.2.3.2 Methodology 

Microcosms were constructed by filling 250 milliliter glass bottles with approximately 
150 to 200 mL of groundwater and 60 g of Site soil leaving a small headspace for gas 
production (e.g., ethene, carbon dioxide, methane).  All treatments were constructed in 
triplicate.  The following table summarizes each treatment/control that was prepared for 
the study: 

Microcosm Description 

Anaerobic sterile control (ANSC) Autoclaved and amended with mercuric 
chloride and sodium azide 

Anaerobic active control (ANAC) No amendments 
Soluble electron donor amended (LAC) Amended with lactate as electron donor 
Slow release electron donor amended 
(EVO) 

Amended with emulsified vegetable oil as 
electron donor 

Soluble electron donor amended and 
bioaugmented (LAC+KB-1) 

Amended with lactate as electron donor 
and bioaugmented with microbial culture  

Slow release electron donor amended 
and bioaugmented (EOS+KB-1) 

Amended with emulsified vegetable oil as 
electron donor and bioaugmented with 
microbial culture 

One replicate of each treatment was amended with resazurin to monitor redox 
conditions.  Resazurin is clear under anaerobic conditions but turns pink when exposed 
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to oxygen.  Microcosms were sealed with Mininert™ valves to allow repetitive 
sampling of each microcosm, and to allow addition of electron donors/acceptors to 
sustain metabolic/biodegradation activities.  In order to maintain anaerobic conditions 
construction of the microcosms were conducted in a disposable anaerobic glove-bag; 
anaerobic microcosms were stored and sampled in an anaerobic chamber.  Geologic 
materials added to the sterile control microcosms were autoclaved and groundwater 
used in these microcosms was amended with mercuric chloride and sodium azide to 
inhibit microbial activity.  The intrinsic control microcosms, designed to measure 
intrinsic biodegradation activity, did not receive electron donor amendments.  
Treatment microcosms were amended with electron donor (i.e., lactate or emulsified 
vegetable oil) at approximately 10 times the stoichiometric demand of the chlorinated 
VOCs (cVOCs) and selected inorganic compounds (i.e., nitrate, sulfate, and oxygen).  
Bioaugmented treatment microcosms were amended after 28 days with a 
dehalorespiring microbial consortium KB-1™ (KB-1) to assess the ability of these 
bacteria to promote or accelerate complete dechlorination. 

Biotreatability study microcosms were incubated for a period of 76 days.  Aqueous 
samples were collected from the control and treatment microcosms every two to three 
weeks for analysis of cVOCs including their expected degradation intermediates 
(e.g., PCE, TCE, cis-1,2-DCE, and VC) and end products (e.g., ethene, ethane).  At 
selected time points, samples were collected for analysis of added soluble electron 
donors (i.e., volatile fatty acids [lactate, acetate, and propionate]).  Other analyses 
included the measurement of pH, methane, and anions (i.e., sulfate, nitrate, chloride, 
and phosphate). Sample intervals for individual treatments were modified (either shorter 
or longer intervals) during the treatability study based on observed microbial activity, 
cVOC degradation rates, and depletion of electron donors/acceptors. 

4.2.3.3 Bench Study Results and Discussion 

The results of the samples collected from the microcosms and analyzed for cVOCs 
during the biotreatability study are illustrated in Appendix E.  The concentrations 
plotted are the averages of the three replicate sample results from each microcosm 
group. 

As expected, there was no decrease in PCE, TCE, or cis-1,2-DCE concentrations and no 
increase in VC or ethene concentrations over the incubation period of the Anaerobic 
sterile control microcosms.  The anaerobic active control microcosms also displayed 
similar results (Appendix E).  
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A decrease was observed in PCE concentrations for the lactate and emulsified oil 
amended microcosms (Appendix E).  TCE and VC concentrations did not significantly 
change over the incubation period.  The concentration of cis-1,2-DCE increased slightly 
likely due to microbial activity.  Ethene was not detected.  The results of the lactate and 
emulsified oil amended microcosms indicate there is a potential for naturally occurring 
dechlorinating bacteria to degrade cVOCs with the addition of an electron donor.   

The emulsified oil and lactate amended microcosms which were bioaugmented with 
KB-1, showed decreases in PCE and TCE concentrations followed by an increase and 
then a decrease in cis-1,2-DCE and VC concentrations (Appendix E).  All replicates of 
the emulsified oil + KB-1 treatment and one from the lactate + KB-1 treatment have 
achieved complete reduction of cVOCs to ethene.  Sulfate has almost been completely 
reduced in one lactate + KB-1 replicate and all of the emulsified oil + KB-1 replicates.  
It is these microcosms that showed complete dechlorination of PCE and TCE through 
cis-1,2-DCE and VC to ethene.  It appears that sulfate reduction is an important 
precursor to complete reductive dechlorination.  Sufficient electron donor must be 
provided to cover the demand of all electron acceptors (of which sulfate is a major 
component).  Overall, the emulsified oil + KB-1 treatment appears to perform at a faster 
rate than the lactate + KB-1 amendment.  However, both treatments effectively reduce 
VOC concentrations within a faster time frame than with treatments consisting of only 
electron donor.  

4.3 Pilot Study: Treatment of VOCs in Groundwater by Enhanced In-situ 
Bioremediation 

A pilot study was performed in AOC Building 131/242 to evaluate the effectiveness of 
EISB in treating VOCs in groundwater (Appendix G).  Temporary injection points were 
constructed for injection of the emulsified vegetable oil (EVO) and KB-1® microbial 
culture into the subsurface at 254 locations from 11 September to 4 October 2007.  The 
injection points were installed by direct-push to an approximate depth of 15 feet bgs 
and were screened from 7 to 15 feet bgs.  The injection screen was 1 ½-inch in 
diameter.  The blank portion, from the top of the screen to ground surface, was larger (3 
¼-inches in diameter) to provide a more competent surface seal.   

The injection points were installed on 12-foot centers in the portion of the AOC 
containing VOC concentrations indicative of the potential presence of dense non-
aqueous phase liquid (DNAPL).  Areas of the AOC with groundwater impacts above 
the RBC, but below concentrations indicative of potential DNAPL were injected on 14-
foot centers (Appendix G).  Approximately 1,310 gallons of 1% emulsified vegetable 
oil (EVO) solution, 0.14 gallons of microbial culture, and 310 gallons of unamended 
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municipal water were injected into each well across the 8-foot screen interval, equaling 
a total of approximately 1,620 gallons of fluid.  It is expected that the initial 5-foot 
radius of influence (ROI) for each injection point will expand to approximately 7 feet 
over a two year period due to dispersion and migration of the EVO and microbial 
culture. 

4.3.1 Pilot Study Groundwater Monitoring Results  

A baseline sampling event was performed in advance of the implementation of the pilot 
study injections.  Groundwater samples were collected from monitor wells B131-MW2, 
-MW6, and -MW5 for VOCs, ethane, ethene, methane, organic acids, chloride, nitrate, 
nitrite, sulfate, sulfide, and total organic carbon (TOC) (EISB sampling suite) using low 
flow purge methodology.  Monitor well B131-MW3 was added to the EISB sampling 
program during the first quarter 2008 sample event.   

In the baseline data, the presence of ethene throughout the study area, the absence of 
parent compounds (PCE, TCE) in the downgradient monitor wells, and the strong 
presence of daughter products in the downgradient monitor wells (cis-1,2-DCE, vinyl 
chloride, ethene) all support that natural degradation of chlorinated hydrocarbons was 
occurring prior to the addition of electron donor or microbial cultures. 

4.3.1.1 Potential DNAPL Area Results 

Post injection sampling was performed at 1, 3, and 6-months after final injections.  
Monitor well B131-MW3 was added to the post-injection performance monitoring 
schedule at the 3-month sample event.  Samples were analyzed for the same parameters 
as the baseline sampling using low flow purge methodology.  At 1-month, Gene Trac 
samples were collected at monitor wells B131-MW2, -MW5, and -MW6.  Gene Trac 
samples measure the concentration of the active microbial strain Dehalococcoides 
ethenogenes (DHC) in the groundwater.  A Gene Trac sample was collected from 
monitor well B131-MW3 at 3-months. 

Monitor well B131-MW2 is located in the northern section of the area of potential 
DNAPL (Figure 2-1, 2-3, Appendix G Figure 3) and is located 3.2 feet from the nearest 
injection point.  After the first month, RBCs had been achieved for tetrachloroethene 
(PCE) and trichloroethene (TCE).  Cis-1,2-Dichloroethene (cis-1,2 DCE) was reduced 
from 3,200 µg/L to 1,900 µg/L, while an interim increase in vinyl chloride (VC) from 
340 µg/L to 680 µg/L was observed.  Ethene increased substantially from 13.1 µg/L to 
1,220 µg/L.  This data is indicative of complete chlorinated hydrocarbon degradation to 
ethene.  The groundwater samples collected from B131-MW2 during the 3-month and 
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the 6-month sampling event contained no detectable concentrations of PCE or TCE, 
with cis-1,2-DCE and VC concentrations reduced to well below RBCs.  Ethene 
concentrations detected in the 3-month and 6-month samples were lower than the 
concentrations detected in the 1-month sample, as a result of correspondingly lower 
VOC concentrations (Appendix G). 

Monitor well B131-MW3 is located in the southern section of the area of potential 
DNAPL (Figure 2-1, 2-3, Appendix G Figure 3) and is located 5.6 feet from the nearest 
injection point.  This well was added to the performance sampling schedule to evaluate 
the southern portion of the potential DNAPL zone.  This well was not sampled during 
the baseline sampling event so the Site wide data collected in 2005 (Geosyntec, 2005) is 
used as an approximate baseline.  When this well was first sampled 3-months after 
injection, groundwater samples contained no detectable chlorinated VOCs.  The ethene 
concentration at 3-months was 431 µg/L.  The 6-month sampling event showed similar 
chlorinated VOC and lower ethene (6.57 µg/L) concentrations. 

4.3.1.2 Downgradient Results 

Monitor well B131-MW6 is located in the center of the AOC (Figure 2-1, 2-3, 
Appendix G Figure 3), is located 4.5 feet from the nearest injection point, and did not 
contain baseline concentrations indicative of potential DNAPL.  Groundwater samples 
collected from monitor well B131-MW6 show a decrease in cis-1,2-DCE from a 
baseline concentration of 22,000 µg/L to below the RBC within the first month.  VC 
also decreased from 4,600 µg/L to 2,100 µg/L and ethene concentrations increased from 
36.2 µg/L to 1,720 µg/L.  The elevated ethene concentration indicates that complete 
degradation of VOCs is occurring.  Chlorinated VOC concentrations continued to 
decline at the 3-month post injection sample event with a slight rebound observed of 
cis-1,2-DCE and VC during the 6-month monitoring event.  Increasing ethene 
concentrations greater than 1,000 µg/L provide continued strong indication of complete 
degradation (Appendix G). 

4.3.1.3 Summary and Recommendations 

The Building 131/242 EISB pilot study has demonstrated the effectiveness of EISB at 
degrading chlorinated VOCs and achieving RBCs in the near term, and potentially 
ultimately achieving background concentrations in groundwater.  During the pilot 
study, EISB was able to rapidly degrade VOC concentrations (including those 
potentially indicative of DNAPL) to RBCs in as quickly as 6-months.  RBCs have been 
met in two of the four monitor wells with significant VOC reductions and elevated 
ethene concentrations indicative of complete dechlorination in the other two monitor 
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wells.  Ongoing monitoring will be conducted to further document the results of the 
EISB pilot study in the Building 131/242 AOC. 

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
in this area as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.  The EISB Pilot Study was able to significantly enhance the natural 
degradation rates so that the RBCs should be achieved over an approximate 2-year 
timeframe.  While there is not currently sufficient data to evaluate natural degradation 
rates and time to reach background after the Pilot Study, VOCs are expected to continue 
to be reduced beyond the RBC goal, ultimately reaching background conditions without 
further biostimulation or bioaugmentation.     

4.4 AOPC Building 120 Investigation 

Soil and groundwater samples were collected on 12 October 2006 from four 
hydropunch borings along the north-south axis of the Building 120 AOPC to 
characterize the vertical extent and nature of VOC impacts (Figure 2-4).  Soil samples 
were collected at the water table and groundwater samples were collected at the water 
table (10 feet bgs), 28 feet bgs, and the contact with the Bay Point Formation (38 feet 
bgs).  Samples were analyzed for VOCs, SVOCs, and TPH.  Groundwater analytical 
results from the hydropunch samples and monitoring well results from the First Quarter 
2007 sampling event are presented in Table 4-4 and soil analytical results are presented 
in Table 4-5. 

Shallow groundwater results indicate concentrations of VOCs roughly equivalent to the 
2003 and 2005 Site characterization data collected by H&A and Geosyntec, 
respectively.  Each of the four sampling locations show decreases of several orders of 
magnitude in VOC concentrations between the shallow and intermediate-depth 
sampling point (Figure 2-4).  In T-50, cis-1,2-DCE drops from a groundwater 
concentration of 22,000 ug/L at 10 feet bgs to a concentration of 3.1 ug/L at 28 feet bgs.  
This trend is seen repeatedly for all constituents detected in the shallow groundwater, in 
all four hydropunch borings advanced for determination of vertical extent.  
Groundwater concentrations in the vicinity of Building 130 are discussed below.  Based 
on these data, significant groundwater impacts associated with the Building 130/166 
AST/120/121 area appear to be confined to within approximately 15 feet of the water 
table.  The downgradient extent of impacts is defined by B120 MW-4 and -5 which 
show VOC concentrations to trace concentrations (Table 4-4). 
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4.5 AOPC Building 120 South Interim Actions 

The extent of the Building 120 South excavation footprint increased from its original 
dimension of 34- by 27-feet to approximately 40- by 30-feet, due to RBC 
exceedances in some of the initial side wall and bottom confirmation samples.  To 
better delineate the potential extent of impacted soil, step out direct push borings 
were advanced around the excavation.  Results from direct push investigation helped 
to define the potential extent of hydrocarbon impacted soil (Geosyntec, 2009).  The 
presence of LNAPL was also observed on the surface of the groundwater in the 
bottom of the southwestern quadrant of the excavation.  The LNAPL contained a 
total PCB concentration of approximately 8.2 mg/kg.  However, soil samples from 
the excavation contained a maximum total PCBs concentration of 0.25 mg/kg.  Test 
pits were dug to the west and south of the excavation and also next to a former heavy 
machinery foundation east of the excavation (Geosyntec, 2009).  LNAPL was 
observed within each of the test pits with PCB concentrations ranging from 1.9 
mg/kg to 8.6 mg/kg.  Building footings and obstructions prevented further step-out 
prior to building demolition. 

4.6 Convair Lagoon Vicinity 

The potential for impacted groundwater to migrate from the Site to Convair Lagoon in 
both shallow and deeper groundwater intervals was evaluated.  Monitor wells MWCL-
1, -3, and -5 were installed at 15 feet bgs with screened intervals from 5 to 15 feet bgs.  
Monitor wells MWCL-2, -4, and -6 were installed at the contact of the Bay Point 
Formation (approximately 42 feet bgs) and contain 5-foot screen intervals.  Monitor 
well MWCL-7 was installed at 65 feet bgs and is screened from 60 to 65 feet bgs.  
Monitor well MWCL-8 was installed at 12 feet bgs in the backfill of the 60-inch SWCS 
and is screened from 7 to 12 feet bgs.  The depth of the wells, lithology, and 
groundwater elevations are presented in cross-section D-D’ (Figure 2-5).  

Monitor wells MWCL-1, -2, -3, -4, -5 ,and -6 were sampled during the Third Quarter 
2006, First Quarter 2007, and Third Quarter 2007 semi-annual groundwater monitoring 
events (Geosyntec, 2006h).  During the First Quarter 2007 sampling event, MWCL-7 
and -8 were added to the ongoing Convair Lagoon groundwater semi-annual sampling.  
The wells were sampled for TPH, SVOCs, and VOCs using low flow sampling 
methods.  Limited impacts of VOCs and TPH were observed in the westernmost well 
cluster.  Step-out hydropunch borings (T-54, and -55) were installed to further evaluate 
the lateral and vertical extent of these impacts.  Groundwater samples collected from 
the central well pair contained no VOCs or TPH detections above laboratory reporting 
limits.  Groundwater samples collected from the eastern well pair during the Third 
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Quarter 2006 and First Quarter 2007 contained low-level detections of 1,1-
dichoroethane and 1,4-dioxane, while groundwater samples collected from the eastern 
well pair during the Third Quarter 2007 contained no VOCs or TPH detections above 
laboratory reporting limits.  The well installed in the 60-inch SWCS backfill contained 
no PCBs, TPH, SVOCs, or VOCs above laboratory reporting limits during the Third 
Quarter 2007 monitoring event (Table 4-6), when it was added to the semi-annual 
groundwater monitoring program. 

4.7 AOC Building 130 

In 2010, groundwater samples collected south of Building 130 during the closure of the 
RCRA Drum/Drum Tank storage area indicated additional VOC impacts contiguous 
with the Building 120 groundwater VOC impacts.  Groundwater samples were collected 
from five direct push samples, each of which exceeded the RBC for PCE with 
concentrations ranging from 378 ug/L to 631 ug/L and for TCE with concentrations 
ranging from 440 ug/L to 732 ug/L.  This area is located approximately 25 feet east of 
the edge of the adjacent interim EISB treatment area performed along the eastern 
portion of Building 120 and contains the same COCs, and so it will be evaluated in this 
report as an extension of the Building 120 AOC.     
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5.0 RISK-BASED CONCENTRATIONS AND AREA OF POTENTIAL 
CONCERN EVALUATION 

5.1 Summary of Risk Assessment 

In accordance with directive D.3.a (5), (6), and (7) of the CAO, this section presents a 
summary of the Site-wide Risk Assessment (Geosyntec, 2007a).  A human health risk 
assessment was conducted for the entire Site (Geosyntec, 2007a) superseding the 
previously submitted Western Area Risk Assessment (Geosyntec, 2006f).  The Site-
wide risk assessment followed guidelines set by the RWQCB, the California 
Environmental Protection Agency (CalEPA) Department of Toxic Substances and 
Control (DTSC), the DEH, and CalEPA’s Office of Environmental Health Hazard 
Assessment (OEHHA), and United States EPA (USEPA).  Based on the historical and 
planned uses of the Site, it is presumed that the entire Site will be redeveloped for 
future commercial/light industrial uses. 

The southern boundary of the Site is situated approximately 250 feet from Convair 
Lagoon (San Diego Bay).  Potential impacts to San Diego Bay from groundwater are 
addressed in Appendix A to the Site Wide Risk Assessment (Geosyntec, 2007).  Current 
data from wells installed in the vicinity of Convair Lagoon indicate that on-Site 
groundwater impacts do not impact San Diego bay (Section 4.4).  Impacted sediment 
within the 60-inch SWCS and 54-inch SWCS are also addressed in Appendix A to the 
Site Wide Risk Assessment.  No quantitative onsite ecological risk assessment has been 
prepared as no onsite ecological receptors were identified. 

The risk assessment consists of five major components: 

• Data Review and Evaluation:  A review of available data collected from 
the Site and contiguous areas which defines the nature and extent of 
environmental impacts identified at the Site and contiguous impacted areas; 
the identification of chemicals of potential concern (COPCs); and the 
identification of potential data gaps. 

• Exposure Assessment:  An assessment of the magnitude, frequency, 
duration, and routes of potential human exposures to Site-related COPCs.  
The exposure assessment considers both current and likely future uses of the 
Site and adjacent areas, and is based on complete exposure pathways to 
actual or probable human receptors.  The exposure scenarios are summarized 
in a Conceptual Site Model (CSM), which includes the sources, affected 
media, release mechanisms, and exposure pathways for each identified 
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receptor population.  Onsite ecological exposures were not evaluated 
quantitatively as there are no known onsite ecological receptors.   

• Toxicity Assessment:  A presentation of available information to identify 
the nature and degree of toxicity and to characterize the dose-response 
relationship for each COPC.  

• Risk Characterization:  A synthesis of exposure and toxicity information 
to yield quantitative estimates of potential cancer risks and noncancer 
hazards to defined receptor populations. 

• Uncertainty Analysis:  Discussion of the uncertainties associated with each 
of the four previous steps to assist decision-makers in evaluating the risk 
assessment results in the context of the assumptions and variability in the 
data used. 

5.1.1 Exposure Scenarios 

The Risk Assessment addressed potential adverse impacts to human health under four 
future exposure scenarios: 1) construction workers; 2) trench workers; 3) future 
industrial/commercial workers; and 4) future landscapers.  A quantitative risk 
assessment was conducted using conservative, site-specific assumptions to estimate 
potential human health risk.  Reasonable maximum exposure (RME) estimates were 
developed for the identified exposure scenarios.  To estimate RMEs, reasonable 
conservative modeling assumptions and upper-bound default values were used for most 
exposure parameters (Geosyntec, 2007a). 

The Risk Assessment also evaluated potential adverse impacts to human health using 
the maximum VOC concentrations detected in soil gas and groundwater adjacent to 
each respective structure under four current exposure scenarios:  Potential commercial 
workers in the North and South Sky Chefs Buildings, a current San Park Attendant 
located south of the Site, and a current on-Site security guard.  Each of these scenarios 
was evaluated using Default and Site Specific exposure scenarios.  The potential cancer 
risk estimated using Default parameters did exceed the target risk goal.  However, based 
on the site-specific exposure factors which are believed to be consistent with current 
and future planned Site use and minimal engineering controls, potential cumulative 
cancer and noncancer hazard estimates from the Targeted Risk Assessment did not 
exceed target health goals.  These engineering controls include modifications to the 
HVAC system to increase the air exchange rate to 5 exchanges per hour, and placement 
of the proposed office area in the northwest corner of the North Sky Chefs building. 
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The potential receptors, exposure medium, and exposure pathways considered complete 
are discussed below and are summarized in the following table: 

 

5.1.2 Compounds of Potential Concern 

USEPA guidance (USEPA, 1997) was used to identify the COPCs to be evaluated in 
the Risk Assessment.  The USEPA guidance states that the list of compounds should 
include all compounds that were: 

Receptor Population Exposure Medium Potentially Complete Exposure Pathway 

Current 
Industrial/Commercial 

Worker 

Groundwater (data adjacent to 
existing structures) • Indoor Air Vapor Inhalation 

Soil Gas (data adjacent to 
existing structures) • Indoor Air Vapor Inhalation 

Construction Worker 

Shallow Soil 

• Incidental Ingestion 
• Dermal Contact 
• Outdoor Fugitive Dust Inhalation 
• Outdoor Air Vapor Inhalation 

Groundwater • Dermal Contact 
• Outdoor Air Vapor Inhalation 

Trench Worker 

Shallow Soil 

• Incidental Ingestion 
• Dermal Contact 
• Outdoor Fugitive Dust Inhalation 
• Outdoor Air Vapor Inhalation 

Groundwater • Dermal Contact 
• Outdoor Air Vapor Inhalation 

Industrial/Commercial 
Worker 

Shallow Soil 

• Incidental Ingestion 
• Dermal Contact 
• Outdoor Fugitive Dust Inhalation 
• Outdoor Air Vapor Inhalation 

Groundwater (offsite only) • Indoor Air Vapor Inhalation 

Soil Gas • Indoor Air Vapor Inhalation 

Landscaper Shallow Soil 

• Incidental Ingestion 
• Dermal Contact 
• Outdoor Fugitive Dust Inhalation 
• Outdoor Air Vapor Inhalation 
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• Positively detected in at least one sample; 

• Detected above levels of the same compounds found in associated blank 
samples; 

• Tentatively identified but may be associated with the Site based upon 
historical information; 

• Transformation products of detected compounds; and 

• Detected above naturally occurring levels (background). 

For inorganic compounds, a compound was considered a COPC if it was determined to 
exceed background concentrations.  The existing site-specific dataset contains between 
408 and 431 analytical results for each metal in soil, and between 121 and 127 
analytical results for each metal in groundwater, which were considered in the 
derivation of site-specific background concentrations for inorganic compounds.  The 
methodology to determine background concentrations followed CalEPA guidance 
(CalEPA, 1997).  This method is used to determine if an ambient population can be 
discriminated from a Site-impacted population of sample results.  In addition, a 
comparison was made of the site-specific maximum background concentrations in soil 
with published maximum background concentrations for these same metals in 
California and western soils.  Metals detected at concentrations above their respective 
site-specific background concentrations were selected as COPCs and were evaluated in 
the risk assessment.  The AOPCs are shown on Figure 1-3. 

All organic compounds that were detected positively in at least one sample were 
included as COPCs. 

5.1.3 Site Conceptual Model 

A general Site Conceptual Model (SCM) was developed to represent the current 
understanding of the site-specific occurrence of the COPCs, the means by which they 
are released and transported in various media, and the exposure pathways and routes by 
which they might contact human receptors on-site (Geosyntec, 2007a).  The SCM was 
developed based on the anticipated near-term and long-term use of the Site.  Potential 
exposure routes considered both direct and indirect contact with soil and groundwater, 
including potential migration of vapors from the subsurface.  For metals and SVOCs, 
direct contact routes such as incidental ingestion and dermal contact are the most 
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relevant.  An evaluation of potential exposure routes to off-site receptors is presented in 
the Risk Assessment Appendix A. 

5.2 Remedial Action Objectives  

This section describes the remedial action objectives (RAOs) identified for soil, soil 
gas, and groundwater, and the development of risk-based concentrations (RBCs) for 
each exposure scenario, by compound and media.  RAOs are required by USEPA 
guidance (1997) as part of the FS process.  RAOs are specific goals applied to media 
that have been identified as posing an unacceptable baseline risk.  These media are then 
considered for remedial action in this FS Report.  Most commonly, RAOs are expressed 
in terms of chemical concentrations and routes of exposure, so that RAOs can be 
achieved through a combination of reducing chemical concentrations or reducing 
exposures. 

The following RAOs were identified for onsite soils and groundwater: 

• Mitigate risk from ingestion, inhalation, and dermal contact with soils to 
acceptable risk levels; 

• Mitigate risk from inhalation of soil gas to acceptable risk levels;  

• Mitigate risk from dermal contact with groundwater to acceptable risk 
levels; and  

• Achieve background concentrations for COPCs to the extent technically and 
economically achievable pursuant to State Water Resources Control Board 
(SWRCB) resolution 92-49. 

These RAOs are applied to develop appropriate target RBCs for the COPCs that were 
identified in soil and groundwater at the Site.  The COPCs were selected in the Risk 
Assessment (Geosyntec, 2007a) and were included in the derivation of RBCs. 

5.2.1 Risk-Based Concentrations 

Site-specific RBCs for chemicals that potentially pose unacceptable cancer risk or 
health hazard to receptors have been calculated based on reasonable expectations of 
future land use at the Site.  These RBCs, have been used to identify areas of the Site 
that require remediation or other risk mitigation measures because concentrations of 
COPCs in those areas exceed the site-specific RBCs. 
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RBCs were calculated using the exposure algorithms, as well as the Johnson and 
Ettinger (J&E, 1991 and CalEPA, 2005) subsurface vapor intrusion model, employed in 
the quantitative risk assessment.  RBCs were developed for each COPC detected in its 
respective environmental media.  Current risk assessment toxicity values (cancer slope 
factors and noncancer reference doses) were selected from CalEPA’s (2006) online 
Office of Environmental Health Hazard Assessment (OEHHA) Toxicity Criteria 
Database, USEPA’s (2006) online Integrated Risk Information System (IRIS), or from 
the Region IX Preliminary Remedial Goals (PRG) table (USEPA, 2004). 

RBCs for COPCs in soil, groundwater, and soil gas determined for the four exposure 
scenarios summarized in Section 5.3.1 are presented in Tables 5-1 through 5-4, and the 
corresponding locations are shown on Figures 5-1 through 5-3.   

5.2.2 RBCs for the Indoor Air Pathway 

RBCs for the indoor air pathway are presented in Table 5-3.  The RBCs were derived 
using the DTSC J&E model (J&E, 1991 and CalEPA, 2005) to estimate potential 
migration of volatile chemicals from soil, soil gas, and groundwater into indoor air.  
This computer spreadsheet model, which is public domain software that is freely 
available at the CalEPA internet website, can also be used to estimate maximum target 
cleanup levels by back calculating subsurface vapor concentrations which would result 
in indoor air risk exceedances.  The model accounts for both the diffusion of chemicals 
through the subsurface, as well as advection due to pressure differentials between the 
soil and buildings.  It also incorporates two different types of building foundation 
construction: (1) slab on grade; and (2) structures with basements.  The same soil 
physical parameters and building characteristics that were used in the risk assessment 
were also used to estimate RBCs for soil, soil gas, and groundwater. 

5.2.3 RBCs for the Direct Contact and Outdoor Air Pathway 

RBCs for the direct contact (incidental ingestion and dermal contact) and outdoor air 
inhalation pathways are presented in Tables 5-1 through 5-4.  These were derived using 
exposure algorithms following USEPA and CalEPA risk assessment guidance (USEPA, 
1989).  These same algorithms were used, with slight modifications as outlined below, 
to develop RBCs for the different receptors. 

Chemical-specific soil RBCs were derived first by calculating cancer risk and 
noncancer hazard using a unitized soil concentration of 1 mg/kg for each COPC.  In 
other words, cancer risks and noncancer hazards were estimated for an onsite 
commercial worker assuming exposures to soil concentrations of 1 mg/kg for each 
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COPC via incidental soil ingestion, dermal soil contact, and outdoor air inhalation of 
vapors/dust.  The unitized risk calculations are presented on Table 5-5 through 5-8.  To 
calculate cancer risk from exposure via incidental ingestion of soil, the following 
equation was used: 

ATBW
RfD

1orCSFCFEDEFABSIngRC
HQor  CR o

os

ingestioningestion ×

⎟
⎠
⎞⎜

⎝
⎛××××××

=  

Where: 
CRingestion = Chemical-specific cancer risk, incidental ingestion pathway 
HQingestion = Chemical-specific noncancer hazard quotient 
Cs   = Unitized chemical concentration in soil (1.0 mg/kg) 
IngR   = Ingestion rate of soil (mg/day) 
ABS   = Percent absorption (assumed to be 100 percent) 
EF   = Exposure frequency (days/year) 
ED   = Exposure duration (years) 
CF   = Conversion factor for soil (10-6 kg/mg) 
CSFo   = Oral cancer slope factor (mg/kg·day)-1 

RfDo   = Oral noncancer reference dose (mg/kg·day) 
BW   = Body weight (kg) 
AT   = Averaging time (days)  

  cancer effects: 70 years × 365 days = 25,550 days 
  noncancer effects: ED × 365 days 

 
To calculate cancer risk from exposure via dermal contact with soil, the following 
equation was used: 

ATBW
RfD

1orCSFDAFCFEDEFAFSAC
HQor  CR o

os

dermaldermal ×

⎟
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⎞

⎜
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=  

 
Where: 

CRdermal = Chemical-specific cancer risk, dermal contact pathway 
HQdermal = Chemical-specific noncancer hazard quotient 
Cs  = Unitized chemical concentration in soil (1.0 mg/kg) 
SA  = Skin surface area exposed to soil per day (cm2/day) 
AF  = Soil-skin adherence factor (mg/cm2) 
CF  = Conversion factor (10-6 kg/mg) 
DAF  = Dermal absorption factor (unitless, chemical specific) 
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To calculate cancer risk from exposure via inhalation of vapors and fugitive dust from 
soil, the following equation was used: 

( )VFor  PEFATBW
RfD

1orCSFCFEDEFABSInhRC
HQor  CR i

is

inhalationinhalation ××

⎟
⎠
⎞⎜

⎝
⎛××××××

=  

 
Where: 

CRinhalation = Chemical-specific cancer risk, outdoor inhalation pathway 
HQinhalation = Chemical-specific noncancer hazard quotient 
Cs   = Unitized chemical concentration in soil (1.0 mg/kg) 
InhR   = Inhalation rate (m3/day) 
ABS   = Percent absorption (assumed to be 100 percent) 
CSFi   = Inhalation cancer slope factor (mg/kg·day)-1 
RfDi   = Inhalation noncancer reference dose (mg/kg·day) 
 

The derivation of the chemical-specific volatilization factors (VFs) for the outdoor 
vapor inhalation pathway and the particulate emission factor (PEF) for the outdoor 
fugitive dust pathway was presented in the risk assessment (Geosyntec, 2007a).   

Subsequently, the cancer risks and noncancer hazards are summed together across 
exposure routes to yield a cumulative risk per each COPC (e.g., CRingestion + CRdermal + 
CRinhalation = Cumulative Cancer Risk).  Assuming a chemical-specific target cancer risk 
of 1×10-5 and a target noncancer hazard quotient (HQ) of 1, the risk-based cleanup level 
(RBC) was estimated by using the following equations: 

RiskTarget 
RiskCancer  Cumulative

1RBCcarcinogen ×⎟
⎠
⎞

⎜
⎝
⎛=  

 

HQTarget 
HQ Cumulative

1RBC gennoncarcino ×⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=  

Soil gas and groundwater RBCs were also derived similarly to what was presented for 
the soil RBCs above.  However, instead of a unitized soil concentration of 1 mg/kg, an 
initial soil gas or groundwater concentration of 1 µg/L is used in the exposure 
algorithms to derive their respective soil gas and groundwater RBCs.  The RBCs for the 
construction worker, trench worker, commercial worker, and landscaper are presented 
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in Tables 4-1 through 4-4, respectively.  The summary of RBCs is presented in Table 5-
9. 

Consistent with prior methodology, because the RBCs were calculated at a chemical-
specific risk level of 10-5, after remediation to RBCs the cumulative Site risk would be 
within the USEPA acceptable risk range of 10-6 to 10-4. 

5.3 Evaluation of Technical and Economic Feasibility of Cleanup to 
Background 

In accordance with State Water Resources Control Board Resolution 92-49, the 
technical and economic feasibility of achieving background concentrations was 
performed.  These evaluations are included within the feasibility study for each AOC 
and AOPC presented in Section 6.4.   

An additional evaluation was performed to evaluate the economic feasibility of 
additional reduction of PCB concentrations to below the RBC of 4.2 mg/kg.  Several 
alternate cleanup goals were evaluated to determine the break-point for economic 
feasibility of cleaning up to concentrations incrementally lower than the risk based goal: 

• The RBC of 4.2 mg/kg; 
• 1 mg/kg (site characterization data distribution break point); 
• 0.3 mg/kg, the industrial California Human Health Screening Level (CHSSL); 
• 0.1 mg/kg (site characterization data distribution break point); and 
• Background, set at the laboratory reporting limit of 0.050 mg/kg.   

 
An economic feasibility analysis was performed for remediation to each of these 
concentrations (Appendix H).  The results are summarized in the following table:  

Cleanup Goal 

Estimated 
incremental 
PCBs mass 

removed (kg) 
% of total 
mass 

Estimated 
Volume of 
Soil (yd3) 

Cumulative 
percent mass 
removed 

estimated 
incremental cost 

Cost per 
incremental 
% PCB mass 
removed 

4.2 mg/kg  6.468  93.7%  250  93.7%  $   197,000.00  $2,100 
1 mg/kg  0.220  3.2%  100  96.9%  $     94,500.00  $29,600 
0.3 mg/kg  0.055  0.8%  100  97.7%  $     94,500.00  $118,300 
0.1 mg/kg  0.132  1.9%  600  99.6%  $   430,250.00  $225,000 

ND<0.05 mg/kg  0.029  0.4%  520  100.0%  $   491,400.00  $1,186,200 
 
Estimates of total PCB mass are based on a soil density of 1.44 g/cc (approximately 
1,100 kg/yd3) as reported in recent geotechnical sampling results (Geosyntec, 2010).  
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This analysis indicates that approximately 93.7% of currently identified PCB mass at 
the site would be removed using the RBC as the soil cleanup goal.   

It is estimated that a goal of 1 mg/kg would cost approximately an additional $94,500 
and would increase the total PCB mass removal from approximately 93.7% to 96.9% 
(3.2% of total site mass removal).  A goal of 0.3 mg/kg would remove an additional 
0.8% of total estimated site mass would cost approximately an additional $94,500.  A 
goal of 0.1 mg/kg would remove an additional 1.9% of site mass and is estimated to 
cost approximately an additional $430,250.  To achieve background (the final 0.4% of 
site mass), the additional cost is estimated to be $491,400.  The cost vs. mass reduction 
is graphed below. 

  

The most significant break point in the cost vs. mass reduction curve is at the risk-based 
goal of 4.2 mg/kg.  There is another, much less pronounced, break point in the curve at 
1.0 mg/kg.  There are no other substantive break points in the curve.  Costs per 
increment of PCB mass removal increase exponentially for the final 3.1% of PCB mass 
removed from the Site.  Additionally, as soil concentrations decrease, larger volumes of 
soil must be excavated to achieve an equivalent volume of mass removal, i.e. 1 yd3 of 
soil with an average concentration of 1 mg/kg accomplishes the same PCB mass 
removal as 10 yd3 of soil with an average concentration of 0.1 mg/kg.   

The additional non-economic costs for performing large scale excavations also need to 
be considered, including project related greenhouse gas emissions, increased demand on 
finite landfill capacity, and increased truck trips and associated risk of traffic accidents.  
The break point observed at the 1.0 mg/kg concentration represents a point of 
diminishing returns where increasingly large excavations would be required to realize 
ever smaller incremental reductions in residual PCB mass.  After this point, the relative 
cost to the people of the state in terms of landfill space, truck trips, fuel consumption, 
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and potential for construction related accidents is not offset by the relative benefit of 
additional reduction in residual on-site concentrations.  Therefore, 1.0 mg/kg is 
proposed as the most appropriate PCB remediation goal.  

The alternative PCB remedial goal of 1.0 mg/kg in soil is more stringent than the risk 
based remedial requirements and is evaluated to be protective of potential off-site 
receptors as described in the Risk Assessment Appendix A (Geosyntec, 2010).  The 
alternative PCB goal also meets the directives of Resolution 92-49 in that it is 
consistent with maximum benefit to the people of the State, does not unreasonably 
affect present and anticipated beneficial use of water and does not result in water 
quality less than those prescribed in the Water Quality Control Plans and Policies 
adopted by the State and Regional Water Boards.   

5.4 Post-Remediation Evaluation of Risk 

To confirm the effectiveness of the remediation, a post-remediation Risk Assessment 
will be conducted.  The post-remediation Risk Assessment will use post-remediation 
soil, groundwater, and soil gas sample data from each remediated AOC or AOPC, as 
well as existing data from nearby unremediated areas, as appropriate.  The site-specific 
exposure parameters as well as toxicity criteria presented in the Site-wide Risk 
Assessment will be applied during the post-remediation Risk Assessment, with one 
modification.  A PCB oral slope factor of 5 was utilized in the preparation of the Risk 
Assessment.  The post remediation Risk Assessment and all future Risk Assessments 
will adopt the DTSC recommended PCB slope factor of 2. 

During the remediation phase, interim area-specific post-remediation risk evaluations 
will be performed sequentially for each remediated AOC or AOPC using the 95% UCL 
concentration for each chemical.  The exposure areas for estimating the 95% UCL will 
be the AOCs or AOPC defined in the RI/FS.  However, the AOC or AOPC will be 
subdivided if the size of the AOC or AOPC exceeds 25,000 square feet (the dimensions 
of a typical commercial building that may be built on the property).  Buildings in use on 
adjacent parcels (e.g., current private jet facilities north of the runway) provide the basis 
of this typical dimension.  As remedial actions are completed in each area and media, 
risk evaluations will be performed to evaluate potential post-remediation risk in the 
targeted media.  For soil, these area-specific risk evaluations will be performed after 
each excavation is completed.  During Site demolition, additional areas of potential 
environmental concern may be identified.  These areas will be characterized by 
additional sampling, as necessary.  If remedial actions are required, the area will be 
included in the area-specific post-remediation interim risk evaluations described above 
and the post-remediation Site wide Risk Assessment described below.   
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Groundwater risk evaluations will follow as in-situ remedial actions are being 
completed.  After the risk goals (1 x 10-5 cancer risk and Hazard Index of 1) for soil and 
groundwater have been met in a given area, and building demolition is complete, a soil 
gas survey will be performed.  Soil gas samples will be collected after steady state 
conditions have been attained.  The time to reach steady state will be estimated using 
the methods described in Johnson et al., 1999.  The resulting data will be used for the 
vapor intrusion risk evaluation because soil gas data provides a direct measurement of 
the chemical concentration that may migrate into indoor air.     

When remediation is deemed complete, a final post-remediation Site-wide Risk 
Assessment will be prepared.  The final post-remediation Risk Assessment will compile 
the confirmation sample results from the AOC and AOPC remediation areas and the 
relevant Site characterization sample results into a comprehensive Site wide post-
remediation dataset for soil, groundwater and soil gas.  Site wide post-remediation risks 
for each media and receptor will be calculated using Site wide 95% UCL chemical 
concentrations.  To address cumulative risks across media for the construction worker 
and trench worker (who may be exposed to soil and groundwater simultaneously), soil 
and groundwater risks will be summed.  All other potential risks will be presented 
separately for each media.   

While Site wide risks may be acceptable, due to the size of the Site and data 
distribution, there may be localized areas of impacts with chemical concentrations much 
greater than surrounding areas.  To address this concern, a review of the Site data will 
be conducted.  The constituent specific data distributions will be evaluated with regard 
to the 95% UCL to identify any outliers (results exceeding 3 times the 95% UCL).  If 
these outliers represent a chemical specific risk exceeding 1x10-6 or a noncancer hazard 
index of 0.1, a location specific cumulative risk evaluation will be performed as 
described below.   

If a specific location on the Site is identified with potentially elevated concentrations, 
this area will be evaluated with an area-specific post-remediation Risk Assessment 
consistent with the approach applied to the AOCs and AOPCs.  An area of 25,000 
square feet, placed and centered over the specific location, will be used to calculate 
area-specific 95% UCL concentrations.  If cumulative risks in the area are greater than 
the target risk goal of 1 x 10-5 or a noncancer hazard index of 1, further action will be 
conducted.  This may consist of collecting additional data or remedial action.    

If additional on or off Site remedial measures are required to address potential impacts 
to Convair Lagoon, an evaluation of the post-remediation risk to human health and the 
environment in Convair Lagoon will be performed to document the efficacy of the 
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mitigation measures.  This evaluation will be added as an Appendix to the post-
remediation Risk Assessment. 

5.5 Area of Potential Concern Screening  

AOPCs were screened using the calculated RBC for each compound, for each exposure 
scenario.  AOPCs where concentrations of COCs in soil, soil gas, or groundwater 
exceeded any RBC were then considered an AOC. 

AOCs required further evaluation for potential remediation technologies for risk-based 
cleanup, which is discussed in detail in Section 6.  The remaining AOPCs were not 
evaluated with respect to risk-based cleanup.  However, all AOCs and AOPCs were 
considered for non-risk-based cleanup, where concentrations were observed to exceed 
background concentrations or where NAPLs were observed or suspected. 

Eight AOCs have been identified: 

• Building 131/242; 
• Building 156;  
• Building 158; 
• Building 102 
• Building 120 South; 
• Building 130/166 AST/120/121;  
• Former Maintenance Yard; and 
• Building 180. 
 

A summary of RBC exceedances are presented on Figures 5-1 through 5-3.  The results 
of the AOPC screening and comparison to RBCs is presented below.  Remedial 
alternatives to address risk-based cleanup and potential remedial actions for non-risk-
based cleanup to background concentrations are presented in Section 5. 

5.5.1 AOC Building 131/242  

PCE, TCE, cis-1,2-DCE, and vinyl chloride exceed RBCs in Building 131/242, as 
described below. 

• PCE, TCE, cis-1,2-DCE, and vinyl chloride exceeded RBCs in shallow 
groundwater (Figure 5-1); 
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• PCE in soil exceeded RBCs at one soil sampling locations beneath the northwest 
corner of Building 131 (Figure 5-2); 

• PCE, TCE, cis-1,2-DCE, 1,1-dichloroethane (1,1-DCA), vinyl chloride, and 
benzene exceeded RBCs for soil gas (Figure 5-3). 

5.5.2 AOC Building 156  

PCE exceeds RBCs for soil and soil gas within AOC Building 156, and PCBs also 
exceed RBCs in one soil location, as described below. 

• One soil sample exceeds RBCs for PCBs at one location in the southwestern 
portion of Building 156 (Figure 5-2); 

• One soil samples exceed RBCs for PCE.  One in the southwestern portion of 
Building 156 and two in the northeastern portion (Figure 5-2); 

• PCE concentrations in soil gas exceed the RBCs for commercial workers 
(Figure 5-3). 

5.5.3 AOC Building 158 

Total and hexavalent chromium have been detected in soil and groundwater within the 
footprint of Building 158.  One location in Building 158, (0158-GW-16) has 
additionally contained elevated VOC concentrations related to a sheen of TPH 
described as LNAPL.  Chromium impacts are isolated to a relatively small area within 
the footprint of Building 158.  Based on current RBCs there is a potential risk to 
anticipated on-Site receptors due to hexavalent chromium in soil and groundwater and 
VOCs in shallow soil, as described below. 

• Groundwater concentrations exceed the construction and trench worker RBCs 
for CrVI (Figure 5-1). 

• Soil concentrations exceed the construction worker RBCs for CrVI. 

• LNAPL consisting primarily of naphthalene was observed at location 0158-GW-
16 during previous assessment activities (H&A, 2004).  Soil concentrations 
exceeded the RBCs for n-butylbenzene, ethylbenzene, n-propylbenzene, 
isopropylbenzene, naphthalene, xylene, 1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, and TPH (Figure 5-2).  LNAPL was not observed in a 
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subsequent hydropunch boring/sample advanced in the vicinity of this location 
at location T-49 (Section 4.1). 

• Four samples exceed RBCs for soil gas related to detections of vinyl chloride 
and benzene immediately to the southeast of Building 158. 

5.5.4 AOC Building 102 

1,2,4-Trimethylbenzene and naphthalene have been detected in excess of soil RBCs in 
one confirmation sample collected during the closure of this former UST area.  TPH has 
also been detected above soil RBCs just below the water table.  These samples were 
collected during the removal of a diesel UST.  All NAPL observed in soil and shallow 
groundwater was reportedly removed during UST removal activities in 2003 (H&A, 
2004). 

5.5.5 AOC Building 120 South 

TPH has been detected in excess of soil RBCs at two locations in the south central 
portion of Building 120.  LNAPL containing PCB concentrations in excess of the Soil 
RBC has also been observed in test pits and excavations.  

5.5.6 AOC Building 130/166 AST/120/121 

This AOC incorporates Building 130, Building 166 AST, Building 120, and Building 
121, which will be handled as a single AOC for remediation purposes.  These areas 
have RBC exceedances in soil, groundwater, and soil gas, as described below. 

• Soil samples exceeded RBCs for PCE in one location in the central portion of 
Building 120 and PCBs in the vicinity of the 30-inch East SWCS. 

• Groundwater samples exceeded RBCs for PCE, TCE, and cis-1,2-DCE.  PCBs 
also exceeded groundwater RBCs in one location south of Building 120. 

• Soil gas samples exceeded RBCs for PCE, TCE, cis-1,2-DCE, carbon 
tetrachloride, 1,1,2-trichloroethane, and 1,1-DCA. 

5.5.7 AOC Former Maintenance Yard 

Groundwater samples in the area contain PCE at concentrations which appear to 
indicate a source of PCE separate from the Building 120 AOC in this area.  
Groundwater in this area is co-mingled with impacted groundwater from AOC Building 
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130/166 AST/120/121.  This area has RBC exceedances in groundwater and soil gas, as 
described below. 

• Four groundwater samples exceed the RBC for PCE; and 

• Soil gas samples exceed the RBC for PCE and TCE. 

5.5.8 AOC Building 180 

VOCs have been detected in groundwater in the vicinity of the loading dock 
immediately south of Building 180.  Only one groundwater sample exceeded RBCs and 
only for vinyl chloride in this area.  TPH has also been detected above the soil RBC in 
one sample at 1foot bgs, and PCBs have been detected above the alternative PCB soil 
remediation goal in one soil sample at 1 foot bgs. 

5.5.9 AOPC Explosives Area 

PCBs were detected in one shallow soil at a concentration of 1.5 mg/kg (H&A, 2004) 
which exceeds the Alternate Soil PCB cleanup goal. 

5.5.10 AOPC Test Cell #4/Area D 

During 2005, a sheen (approximately 0.1 feet) of NAPL was observed in monitor well 
142WNC, near the center of Test Cell #4/Area D.  A NAPL sheen was subsequently 
observed in this area during a groundwater monitoring event in August 2007.  The 
RWQCB is currently the lead agency for this former UST.  No constituents exceed 
RBCs in this area. 

5.5.11 AOPC Building 142 

A 2,000 gallon gasoline underground storage tank was removed from the southeastern 
corner of Building 142 in 1990.  A no further action determination was granted by the 
San Diego Department of Environmental Health in October 2000 (PES, 2001).  
Building 142 was identified as an AOPC in the Western Area RI/FS Work Plan 
(Geosyntec, 2006a) due to concentrations of PCE (280 µg/L) detected in groundwater 
south of Building 142.  A subsequent groundwater sample collected from monitor well 
142WDP, located approximately 25 feet north of this historical hydropunch sample 
contained no detectable PCE in 2005 (Geosyntec, 2005).  Groundwater in the vicinity of 
Building 142 does not exceed RBCs. 
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5.5.12 AOPC Southeast of Building 146 

One groundwater sample collected in 2003 slightly exceeded RBCs for vinyl chloride in 
AOC Building 146 for the construction worker, groundwater to outdoor air pathway.  
More recent sampling at this location in 2005 suggests that groundwater no longer 
exceeds any RBCs.  

5.5.13 AOPC Building 120 West 

PCBs were detected in two shallow soil samples at concentrations of less than the RBC, 
but above the alternative soil PCB cleanup standard. No soil, soil gas, or groundwater 
samples exceed RBCs (Geosyntec, 2005). 

5.5.14 AOPC Building 222/228 

Soil samples collected west of former Building 228 contained PCBs, chromium, cobalt, 
lead, mercury, nickel, and zinc above site-specific background concentrations.  No soil, 
soil gas, or groundwater samples exceed RBCs.  However, one soil sample exceeded 
the alternate soil PCB cleanup goal (Geosyntec, 2005). 

5.5.15 AOPC South of Building 121 

PCBs were detected in one shallow soil sample at a concentration of less than the RBC, 
but above the alternative soil PCB cleanup standard (Geosyntec, 2005). 

5.5.16 AOPC Storm Water Conveyance System  

PCBs were detected in sediments within the 60-inch SWCS in excess of RBCs 
following cleanout efforts in 2006.  Impacts to sediment and from groundwater seeps 
within the 54-inch and 60-inch SWCS are evaluated in Appendix A of the Site Wide 
Risk Assessment (Geosyntec, 2007).  Interim actions to address PCB impacted 
sediment and prevent migration to San Diego Bay will be implemented, if needed, until 
storm drain tributaries are removed during anticipated demolition activities.  An 
evaluation of the feasibility of remedial alternatives, based on the results of the Risk 
Assessment is presented in Appendix A. 
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6.0 FEASIBILITY STUDY 

In accordance with directive D.3.b of the CAO, a feasibility study of potential remedial 
alternatives was conducted for each AOC and AOPC.  This feasibility study evaluates 
alternatives, including the cost and effectiveness of each alternative for the remediation 
of soil, groundwater, and SWCS impacts to risk based cleanup levels, as well as the 
feasibility of cleanup to background conditions per the directives of RWQCB Order No. 
92-49.  A recommended remedial alternative is presented for each AOPC based on the 
findings of the feasibility study in accordance with directive D.3.c of the CAO. 

As presented in Section 5, AOPCs that contain concentrations of constituents in 
exceedance of RBCs are labeled as an AOC.  This feasibility study consists of a 
screening analysis of potential remedies and a more detailed feasibility analysis of 
remedies considered potentially appropriate. 

6.1 Screening Analysis 

The screening analysis was conducted to reduce the number of potentially applicable 
alternatives to those that were determined to be readily implementable, considered 
potentially cost effective, and able to achieve the following remedial goals. 

The primary remedial goals for AOCs are: 

• Reduction of constituent concentrations in soil and groundwater to below 
RBCs for all constituents; 

• Reduction of constituent concentrations of PCBs in soil to below the 
proposed alternate cleanup goal of 1.0 mg/kg; and 

• Removal of LNAPL if present. 
 
The secondary remedial goal for AOCs is: 
 

• Elimination of impacts by achieving background concentrations. 

The primary remedial goal for the AOPCs is: 

• Reduction of constituent concentrations of PCBs in soil to below the 
proposed alternate cleanup goal of 1.0 mg/kg; and  

• Removal of LNAPL if present. 
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The secondary remedial goal for AOPCs is: 
  

• Elimination of impacts by achieving background concentrations. 

The retained alternatives for each AOC/AOPC are presented in Section 6.4. 

6.2 Detailed Feasibility Analysis 

Each remedial alternative retained from the screening analysis was subjected to a 
detailed analysis against four criteria.  These criteria are presented below.   

Effectiveness 

Effectiveness was evaluated on: the ability to reduce constituent concentrations below 
RBCs; the ability to remove LNAPL if present; and secondarily the ability to achieve 
background concentrations. 

Areas that contain constituents at concentrations greater than background, but that do 
not exceed RBCs were evaluated as AOPCs.  In these areas, effectiveness was 
evaluated simply on the ability to remove LNAPL if present, and secondarily the ability 
to achieve background concentrations. 

Implementability 

The implementability evaluation was based on the ability to construct and reliably 
operate each alternative.  Specific factors evaluated were: availability of equipment, 
material, and technical personnel; ability to meet technology-specific regulations until 
the remedial action is complete; and operation, maintenance, replacement, and 
monitoring of the remedial alternative components.  Each remedial alternative was rated 
as readily implementable, moderately implementable, or difficult to implement based on 
the criteria above. 

Overall Protection of Human Health  

Remedial alternatives were evaluated with respect to their overall ability to be 
protective of human health both during implementation, and after remediation was 
completed.  Specific factors considered were protection of the general public and Site 
workers during the remedial action and the anticipated time frame required to reduce 
risk or hazard.  A longer time frame was considered less protective overall than a 
shorter time frame. 
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Because AOPCs do not contain impacts exceeding risk-based cleanup goals, this 
criterion only applies to AOCs.  It should be noted; however, that large excavations 
targeting non-risk based cleanup standards (background) have inherent potential for 
increased risk to human health due to traffic and construction accidents.  Also, when an 
excavation is performed to non-risk based standards, the incremental benefit from the 
reduced soil concentrations at the Site must be weighed against the increased carbon 
footprint which results from expanded excavation, transport and disposal activities.   

Cost 

An evaluation of both capital and annual costs was performed. Capital costs include 
both direct and indirect costs.  Annual costs are post-construction costs necessary to 
ensure the continued effectiveness of a remedial action alternative.  The result of the 
cost evaluation is presented numerically within the AOC or AOPC; these cost estimates 
are only an approximation based on the currently understood potential system design.  
Average unit costs which are incorporated into cost tables are provided in Table 6-1.  A 
range of potential volumes or units are presented to illustrate how unit costs are affected 
by economies of scale, oversight, and mobilization costs which, when distributed across 
a larger project, result in lower overall unit costs for some remedial options.  Costs 
presented on Table 6-1 provide a generalized unit cost for the scopes of work/volumes 
indicated. Estimated unit costs included on the AOC/AOPC cost tables may vary from 
the averages presented in Table 6-1 due to AOC/AOPC specific considerations 
regarding access/clearance or other unique circumstances. 

6.3 Technology Descriptions 

Technologies considered for possible application at the Site are presented below.  The 
technologies which were eliminated from consideration are presented first, followed by 
the retained technologies. 

6.3.1 Eliminated Technologies 

Remedial action alternatives were screened and eliminated from the proposed options 
for initial implementation in the Western Area RI/FS Work Plan and RI/FS Work Plan 
(Geosyntec, 2006a and 2006b).  These include: 

• Ozone sparging; 
• Potassium permanganate and modified Fenton’s reagent; 
• In-situ reduction (ISR) using ZVI; 
• Ex-Situ Electrocoagulation; and 
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• Ex-Situ Reduction/precipitation. 

Ozone sparging was considered for the treatment of VOCs in groundwater.  This 
alternative was eliminated during the screening analysis due to the proximity of the 
potential amendment areas to the ground surface and to underground utilities.  In-situ 
chemical oxidative technologies, such as potassium permanganate and modified 
Fenton’s reagent, were also considered for the treatment of VOCs in groundwater.  
However, these technologies would not efficiently reduce the concentrations of the 
COCs below RBCs. 

ISR using ZVI was considered for treating VOCs or CrVI in groundwater.  However, 
based on the bench-scale treatability study using ZVI for treatment of CrVI in 
groundwater (Section 4.1.2), ZVI does not appear to be effective for the Site conditions.  
The ZVI may possibly be hindered by the salinity of the groundwater. 

Electrocoagulation and reduction/precipitation were considered for ex situ treatment of 
CrVI in groundwater.  However, due to cost and increased exposure to groundwater 
related to ex-situ treatment, it is recommended that CrVI impacted groundwater be 
treated in-situ. 

6.3.2 Retained Technologies 

The following technologies were retained for further analysis: 

• No Action; 
• Monitored natural attenuation (MNA); 
• Enhanced In-Situ Bioremediation (EISB); 
• In-situ reduction (ISR) using FeSO4 by injection; 
• ISR using FeSO4 by In-situ soil mixing; 
• ISR using Emulsified Vegetable Oil (EVO) by injection; 
• Two-phase extraction (TPE); 
• Soil vapor extraction (SVE); 
• Chemical Oxidation/Biostimulation 
• Targeted excavation; 
• Alternative excavation areas; and 
• Whole AOC/AOPC excavation. 

These technologies are described below along with a discussion of their effectiveness.   
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6.3.2.1 No Action 

This alternative consists of performing no work now or in the future to attempt to 
mitigate an existing condition.  For No Action to be considered an acceptable 
alternative, the concentrations of the COCs would have to be below RBCs and below 
the alternative PCB cleanup criteria for soil of 1.0 mg/kg. 

The relative ability of this alternative to achieve RBCs or the alternate soil PCB criteria 
is low and is considered ineffective.  Implementation of No Action may not change 
present conditions.  Based on observed indicators of natural attenuation, it is possible 
that background concentrations could be achieved over time.  However, for persistent 
constituents such as metals and PCBs, the alternative would not affect existing 
concentrations.  This alternative does not include long-term monitoring.  Changes to 
constituent concentration or potential offsite migration would not be documented. 

This alternative may require an extended period of time to reach remedial objectives, 
based on constituent concentrations and Site conditions. 

6.3.2.2 Monitored Natural Attenuation 

MNA refers to the monitoring of natural processes working to achieve site-specific 
objectives.  Natural processes include a variety of physical, chemical, or biological 
processes that, under favorable conditions, act without human intervention to reduce the 
mass, toxicity, mobility, volume, or concentration of constituents in media of concern.  
These processes include biodegradation, dispersion, dilution, sorption, volatilization, 
and chemical or biological stabilization, transformation, or destruction of constituents.  
To be considered an acceptable alternative, MNA would be expected to achieve 
remedial objectives comparable to that offered by other more active methods. 

The relative ability of this alternative to reduce concentrations to below RBCs in the 
near-term may be low.  This alternative requires a time to monitor naturally occurring 
changes over time.  It is possible that MNA would prove to be moderately effective for 
certain constituent concentrations under the conditions at the Site.  However, this 
alternative may require an extended period of time to reach remedial objectives for 
some AOCs. 

6.3.2.3 Enhanced In-Situ Bioremediation 

EISB is a technology that uses subsurface bacteria to degrade VOCs in groundwater.  
Chlorinated constituents, such as PCE and TCE can be biodegraded, under proper 
conditions, by both reductive dechlorination and direct oxidation.  EISB uses the 
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application of nutrients and other elements to ensure optimum conditions in the 
subsurface for the degradation/dechlorination mechanisms to occur using the 
indigenous bacteria.  EISB involves the addition of specific bacteria (Dehalococcoides 
Ethenogenes) when the indigenous bacteria cannot completely degrade chlorinated 
ethenes.  A wide variety of EISB technologies are currently in use that utilize one or 
more of these degradation mechanisms.   

The relative ability of EISB to reduce constituent concentrations in groundwater to 
below RBCs is high.  It is expected that EISB will reduce VOC groundwater 
concentrations to the RBCs within 2 to 3 years with an aggressive implementation 
approach.    

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
in this area as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.  The EISB Pilot Study was able to significantly enhance the natural 
degradation rates so that the RBCs should be achieved over an approximate 2-3-year 
timeframe.  While there is not currently sufficient data to evaluate natural degradation 
rates and time to reach background after the Pilot Study, VOCs are expected to continue 
to be reduced beyond the RBC goal, ultimately reaching background conditions without 
further biostimulation or bioaugmentation.   

The relative ability of this alternative to achieve remedial objectives for soil gas is 
moderately high.  Volatilization of constituents in groundwater is the apparent source of 
impacted soil gas at the Site.  VOC concentrations in soil gas are expected to be 
reduced over time as groundwater is remediated.  Soil gas concentrations will be 
measured at the end of the remedial groundwater action to evaluate risk to human health 
from soil gas.  

6.3.2.4 In-Situ Reduction Using Ferrous Sulfate by Injection 

Ferrous Sulfate (FeSO4) is a low oxidation-state chemical species which serves as an 
electron donor to reduce CrVI to CrIII.  FeSO4 can be dissolved into water and injected 
in-situ, using direct push technologies, to treat soil and groundwater. 

The relative ability of FeSO4 injection to achieve RBCs in groundwater is high.  It is 
expected that the addition of FeSO4 will reduce the CrVI concentrations in groundwater 
to the RBC within weeks.  Because of the high starting concentration of total chromium 
in this area, it is unlikely that total chromium concentrations in groundwater will reach 
background.  Because this technology reduces CrVI to CrIII (a less soluble and less 
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toxic form of chromium), the mass of total chromium will not change, and background 
will not be achieved for total chromium in soil.   

6.3.2.5 In-Situ Reduction Using Ferrous Sulfate by Soil Mixing 

ISR using FeSO4 by soil mixing uses the same chemical principals as ISR through 
direct injection.  However, the soil mixing approach applies the FeSO4 directly to the 
soil through the drill stem of a bucket-auger.  This application method greatly improves 
overall contact of the FeSO4 through low-permeability soils while mitigating potential 
rebound due to preferential injection pathways or incomplete contact of the FeSO4 with 
impacted soils. 

The relative ability of soil mixing to achieve RBCs in groundwater is high due to the 
improved contact and distribution of the FeSO4 in the subsurface.  The relative ability 
to achieve RBCs in vadose zone soil is moderate as it may be difficult to achieve full 
contact throughout the soil column in the vadose zone.   

6.3.2.6 In-Situ Reduction Using Emulsified Vegetable Oil by Injection 

Emulsified vegetable oil (EVO) serves as an electron donor for naturally occurring 
microbial cultures in the subsurface.  The availability of electron donor allows these 
microorganisms to create reductive conditions in the groundwater.  These reducing 
conditions promote the reduction of CrVI to CrIII.  EVO can be dissolved into water 
and injected in-situ, using direct push technologies, to treat soil and groundwater.  

The relative ability of EVO injection to achieve RBCs in groundwater is high.  
Although the reduction process is not as rapid as the direct chemical reduction from 
FeSO4, electron donor concentrations measured as total organic carbon are expected to 
remain elevated for up to two years.  It is expected that the addition of EVO will reduce 
the CrVI concentrations in groundwater to the RBC within months.  The long-term 
reducing environment stimulated by the addition of EVO will improve the ability to 
reduce chromium concentrations within fine grained materials, reducing rebound 
conditions which can be caused by incomplete contact with short-lived reductants. 

Because of the high starting concentration of total chromium in this area, it is unlikely 
that total chromium concentrations in groundwater will reach background.  Because this 
technology reduces CrVI to CrIII (a less soluble and less toxic form of chromium), the 
mass of total chromium will not change, and background will not be achieved for total 
chromium in soil.   
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6.3.2.7 Two-Phase Extraction 

TPE uses a vacuum applied to a groundwater monitor well to remove soil vapor, 
groundwater, and mobile LNAPL from within the well and surrounding soil.  TPE 
would also improve the potential flow of any mobile LNAPL in the capillary fringe 
from the surrounding soil into the well for removal, and generate soil vapor flow within 
the vadose zone and dewatered capillary fringe.  TPE also stimulates aerobic 
degradation of petroleum hydrocarbons by pulling oxygen into the subsurface. 

The relative ability of this alternative to achieve LNAPL removal and reduction of soil 
gas and groundwater impacts is moderate.  Implementation of TPE would remove 
available LNAPL, and could achieve background concentrations for some VOCs in soil 
and groundwater in the immediate vicinity of the extraction zone.  Groundwater and 
soil concentrations may remain unchanged outside the radius of influence of the 
extraction zone.  However, targeted implementation of TPE can efficiently address 
source zones and remove mass to support closure of an isolated area. 

6.3.2.8 Soil Vapor Extraction 

SVE is a proven technology for removing VOCs from the vadose zone.  SVE is an 
option for in-situ treatment of TPH in soil at the Site.  A pilot study may be performed 
to gather information on extracted soil gas from the Site.  The quality and concentration 
of compounds in the extracted soil vapor must be evaluated prior to selection of a vapor 
treatment technology.  SVE also stimulates aerobic degradation of petroleum 
hydrocarbons by pulling oxygen into the subsurface. 

Targeted implementation of SVE can efficiently address source zones and remove mass 
to support closure of an isolated area.  The relative ability of this technology to reduce 
constituent concentrations to below RBCs is high and to achieve background 
concentrations is moderate. 

6.3.2.9 Chemical Oxidation/Biostimulation 

Chemical oxidation followed by biostimulation is an option for in-situ treatment of TPH 
in saturated soil and shallow groundwater at the Site.  RegenOx with ORC Advanced 
would be injected to promote biodegradation of TPH impacts accumulated at the water 
table.  RegenOx would reduce the initial concentrations and make the remaining TPH 
more bioavailable.  The ORC Advanced would stimulate the aerobic microbial 
community to further break down the remaining TPH impacts.   
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Targeted implementation of chemical oxidation with biostimulation can efficiently 
address source zones and remove mass to support closure of an isolated area.  The 
relative ability of this technology to reduce constituent concentrations to below RBCs is 
high and to achieve background concentrations is moderate. 

6.3.2.10 Targeted Excavation 

A targeted excavation consists of the localized removal of soil specifically to remove a 
hot-spot of impacted soil.  Excavated soil would be hauled offsite for disposal.   

The relative ability of targeted excavation to reduce risk in soil and achieve background 
concentrations within the area excavated is high, as the soil exceedance would be 
directly removed.  However, the direct cost and indirect impacts (related to traffic, 
landfill use, and greenhouse gas emissions) must be evaluated against the relative 
reduction in potential risk and maximum benefit to the people of the state of California 
realized from the implementation of the remedial action. 

6.3.2.11 Alternative Excavation Areas 

Alternative excavation areas are excavations performed to potentially expedite the 
remediation of VOCs or TPH impacted soil or groundwater or to provide further 
reductions in soil concentrations to below RBC values.  During the Site characterization 
activities, two AOPCs were determined to potentially contain residual DNAPL and two 
were determined to potentially contain residual LNAPL, based on observed 
groundwater concentrations of VOCs and TPH.  To supplement natural attenuation or 
EISB of VOCs and more quickly attain RBCs, those areas with potential NAPL, if 
present, could be excavated (Figure 6-2) 

While only individual points across the Site exceed RBCs for metals in soil (readily 
addressed by targeted excavation), there are some larger areas over which metals 
exceed background.  Because metals in soil will not naturally attenuate, some areas 
would require more significant excavation to achieve background levels.  

Four areas of the Site contain PCB concentrations less than the RBC, but greater than 
the proposed alternative PCB cleanup goal.  These areas have also been designated as 
potential alternative excavation areas.  An evaluation of the technical and economic 
feasibility of cleanup of PCBs to background was performed on a site-wide basis based 
on the incremental cost for performing additional excavation activities vs. the 
incremental mass removed by that action (Section 5.3).  The unit costs underlying the 
calculated site-wide incremental costs per mass removed are essentially the same 
regardless of the size of the excavation, so the incremental costs per mass removed are 
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similar in an AOPC specific evaluation.  For example, in the former explosives area 
AOPC, which has approximately 20 yards of soil exceeding a 1 mg/kg alternative 
cleanup standard and an additional 60 yards of soil exceeding background (<0.05 
mg/kg), a remedy removing the first 20 yards of soil would result in an overall removal 
of approximately 44 grams of PCBs.  This is an estimated reduction of 0.6% of site 
PCB mass and would cost approximately $19,000 (approximately $31,600 per percent 
mass removed).  The remaining 60 yards would result in an overall removal of 
approximately 3 grams.  This is an estimated reduction of 0.05% of Site PCB mass and 
cost approximately $57,000 (approximately $1,140,000 per percent mass removed).   

 

These incremental costs are comparable to the site-wide incremental costs presented in 
Section 5.3. 

These moderately sized excavations could achieve background concentrations or 
alternate cleanup goals for some constituents and remove NAPL, if present.  Therefore 
this option is highly effective.  However, the direct cost and indirect impacts of 
additional excavations (related to traffic, landfill use, and greenhouse gas emissions) 
must be evaluated in relation to the relative benefit of further reduction in on-site 
constituent concentrations below RBCs to determine if the additional excavation is 
consistent with the goal of achieving the maximum benefit to the people of the state of 
California. 

6.3.2.12 Whole-AOC/AOPC Excavation 

Whole AOC/AOPC excavation would consist of the removal and offsite disposal of all 
soil exceeding background (Figure 6-3).  Excavation occurring below the groundwater 
table would require dewatering.  For the purposes of the feasibility study, it is assumed 
that the permeability of the saturated soil at the Site is low enough that dewatering of 
the excavation can be effectively accomplished using trash pumps.  Excavated soil 
would be staged for offsite disposal using roll-off bins. 

The relative ability of excavation with dewatering to achieve background 
concentrations within the area excavated is high, as the soil exceedances would be 

Cleanup Goal 

Estimated 
incremental 
PCBs mass 

removed (kg) 
% of total 
Site mass

Estimated 
Volume of 
Soil (yd3) 

estimated 
incremental cost 

Cost per 
incremental 
% PCB mass 
removed 

1 mg/kg  0.044  0.6%  20  $     19,000  $31,600 
ND<0.05 mg/kg 0.003  0.05%  60  $     57,000  $1,140,000 
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removed.  The groundwater directly underlying and within the vicinity of the 
excavation, would also be removed from the Site.  There is an incremental risk 
associated with the operation of heavy machinery and increased road traffic.  Further, 
environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

6.4 Remedial Alternatives by AOC/AOPC 

Each retained technology is described below for each AOC/AOPC.  The remedial 
alternatives retained from the screening analysis were subjected to the detailed analysis 
criteria.  The effectiveness of each technology is discussed in Section 6.3.2.  This 
section compares AOC/AOPC specific criteria of implementability, overall protection 
of human health, and cost of each alternative.   

The technologies which are identified as technically feasible for each AOC are 
subsequently evaluated on a basis of economic feasibility as described in State Water 
Resources Control Board Resolution 92-49, in which the incremental benefit of 
attaining further reductions in the concentration of constituents are compared with the 
incremental cost of achieving those reductions.  Evaluated costs and benefits include, 
current and planned future land use and social or economic impacts to the surrounding 
community.  Based on this combined technical and economic evaluation, a 
recommended remedial action is presented. 

6.4.1 AOC Building 131/242 

AOC Building 131/242 contains exceedances of RBCs for VOCs in soil, soil gas, and 
groundwater.  The primary remedial goal for this AOC is reduction of human health 
risk to acceptable levels, defined as achieving the site-specific RBCs presented in 
Tables 5-1 through 5-4.  The secondary remedial goal is achieving background 
concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. MNA for VOCs in groundwater; 

3. EISB for VOCs in groundwater and targeted excavation for hot-spot VOCs 
in soil; 
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4. Alternative excavation of the area indicative of potential DNAPL in 
groundwater to approximately 10 feet bgs and targeted excavation for hot-
spot VOCs in soil followed by EISB; and 

5. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-2. 

Alternative 1 – No Action 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, because the 
concentrations of constituents that exceed RBCs will not be evaluated by the 
implementation of No Action.  Based on observed indicators of natural attenuation, it is 
possible that background concentrations would be achieved over time.  However, 
without a monitoring program, future Site conditions would be unknown. 

Cost 

No costs would be expected by implementation of this alternative. 

Alternative 2 – Monitored Natural Attenuation 

Implementability 

MNA is readily implementable at the Site since a monitoring program, required 
infrastructure, and equipment already exists.  Additional monitor wells could be readily 
installed if needed. 

Overall Protection of Human Health 

The overall ability of MNA to be protective of human health at this AOC is low.  Little 
to no near-term reduction of risk would be provided by this alternative.  Measures to 



 
 
 
 

SC0307 RIFS 81610 f.doc 53 8/16/2010 

reduce worker exposures would be required for trenching and construction work during 
Site redevelopment and engineering controls would be required after Site 
redevelopment. The long-term exposure is reduced over time but the time frame to 
achieve this reduction is long. 

Cost 

The cost to implement MNA would be low with respect to both capital costs and O&M 
costs.  The approximate cost of implementing MNA is $403,000.  Capital costs would 
primarily be associated with installation of monitor wells.  O&M costs would primarily 
be associated with sample collection and analysis, data trending, and reporting.  The 
estimated cost assumes that this area would be monitored for 30 years due to the high 
concentrations of VOCs in this AOC.    

Alternative 3 – Enhanced In-Situ Bioremediation and Targeted Excavation 

Implementability 

This alternative is highly implementable.  EISB has been successfully used for the 
remediation of DNAPL source zones at similar sites across the country (ITRC, 2007).  
Based on the results of the bench-scale and pilot scale studies, addition of electron 
donor and microbial culture can achieve rapid dechlorination rates.  Direct push 
technology was used during the Pilot Study to inject a grid of dechlorinating electron 
donor and microbial culture.  The approximate area of electron donor and microbial 
culture injection is shown in Figure 6-1.  Monitoring data is provided in Appendix G.  
Approximately one month was required to inject the electron donor and microbial 
culture at 254 points, using direct push rods as temporary injection points. 

One targeted excavation would be performed surrounding a soil sample with PCE 
concentrations in soil that exceed RBCs.  The extent of targeted excavation would cover 
approximately a 20 foot by 20 foot area around the one elevated soil concentration in 
the northeast corner of Building 131 (Figure 6-2).  Soil would be excavated to the 
groundwater surface, approximately 7 feet bgs.  The volume of soil removed would not 
generate technical or administrative challenges.   

Overall Protection of Human Health  

The overall ability of this alternative to be protective of human health is high.  Exposure 
to RBC exceedances in soil would be immediately eliminated.  Under this alternative, 
there would be no immediate elimination of groundwater RBC exceedances although 
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RBCs in groundwater could be achieved in the near term (likely within approximately 2 
years).   

Baseline data collected prior to the Pilot Study indicates that biodegradation is 
occurring naturally in this area as evidenced by reducing conditions, and the presence of 
cis-1,2-DCE, VC, and ethene.   The EISB Pilot Study was able to significantly enhance 
the natural degradation rates so that the RBCs should be achieved over an approximate 
2-year timeframe.  While there is not currently sufficient data to evaluate natural 
degradation rates and time to reach background after the Pilot Study, VOCs are 
expected to continue to be reduced beyond the RBC goal, ultimately reaching 
background conditions without further biostimulation or bioaugmentation.     

Cost 

The relative cost for this alternative is medium with respect to other alternatives for this 
AOC.  This alternative would cost approximately $1,622,000 associated with the cost of 
excavation and disposal of soil, electron donor, biological media, and labor and 
equipment involved in injection of EISB products.  The volume of soil to be excavated 
and disposed of is low, and therefore the excavation cost is relatively low. 

Alternative 4 – Alternative Potential DNAPL Area Excavation with EISB and 
Targeted Excavation 

Implementability 

The relative implementability of this alternative is moderate.  The excavation area is 
approximately 17,100 square feet, based on the area of concentrations of VOCs 
indicative of DNAPL in groundwater, as delineated in the Site Characterization Report 
(Geosyntec, 2005; Figure 6-2).  The depth of soil excavated would be approximately 10 
feet.  Approximately 6,500 cubic yards of soil and 410,000 gallons of groundwater 
would need to be disposed of properly.  The volume of soil removed may generate 
technical or administrative challenges, and may result in the generation of nuisance 
vapors in the adjacent public parking area.  Some shoring may be required along the 
western wall of Building 131 due to the proximity of the excavation to the foundation.  
Building 242 would need to be removed to make this action feasible.  It is anticipated 
that this building will be removed during Site demolition activities beginning in July 
2010. 

EISB would be coupled with the excavation to eliminate groundwater RBC 
exceedances not addressed during the excavation.  Direct push technology could be 
used to inject a grid of dechlorinating electron donor and microbial culture (Figure 6-1).  
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Monitor wells would also be installed in addition to existing monitor wells to monitor 
the surrounding area.  Approximately one month would be required to inject the 
electron donor and microbial culture.  

One additional targeted excavation would be required in the northwest corner of 
Building 131, due to an RBC exceedance for PCB in soil at one location.  The targeted 
would cover a 20 foot by 20 foot area, excavated to 7 feet bgs or until groundwater is 
encountered. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Short-
term exposure to soil exceedances would be immediately eliminated.  There would be 
no immediate elimination of groundwater RBC exceedances although RBCs in 
groundwater should be achieved in the near term (likely within approximately 2 years).  
Baseline data collected prior to the Pilot Study indicates that biodegradation is 
occurring naturally in this area as evidenced by reducing conditions, and the presence of 
cis-1,2-DCE, VC, and ethene.  The EISB Pilot Study was able to significantly enhance 
the natural degradation rates so that the RBCs should be achieved over an approximate 
2-year timeframe.  While there is not currently sufficient data to evaluate natural 
degradation rates and time to reach background after the Pilot Study, VOCs are 
expected to continue to be reduced beyond the RBC goal, ultimately reaching 
background conditions without further biostimulation or bioaugmentation.     

The residual concentrations additionally addressed by this Alternative vs. Alternative 3 
are not anticipated to unreasonably affect present and anticipated beneficial use of water 
or result in water quality less than those prescribed in the Water Quality Control Plans 
and Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the increased risk associated with any large construction excavation action resulting 
from the operation of heavy machinery and increased road traffic.  There is also a risk 
of public exposure to nuisance vapors with an excavation activity adjacent to the 
existing public parking area.  Further, environmental impacts from carbon emissions 
and landfill burden related to large excavation activities must be considered when 
evaluating the relative benefit of remedial actions to address concentrations below 
RBCs. 
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Cost 

This alternative would cost approximately $4,918,000.  This is due to the cost of 
electron donor, biological media, labor and equipment involved in excavation and 
injection of EISB products, and disposal of 6,500 cubic yards of excavated soil and 
410,000 gallons of groundwater as hazardous waste. 

Alternative 5 – Whole-AOC Excavation and Dewatering 

Implementability 

This alternative is relatively difficult to implement.  Excavation to approximately 10 
feet bgs across the entire delineated AOC (approximately 48,100 square feet) represents 
a major excavation action (Figure 6-3).  Approximately 17,900 cubic yards of soil and 
1,160,000 gallons of groundwater would be removed.  Sufficient volumes of suitable 
clean fill could be difficult to locate.  Truck traffic through the Site and over public 
roads near the Airport would likely generate public concerns over traffic congestion.  
Air emissions from truck traffic and volatilizing compounds during the work would 
likely generate concerns from the public and regulatory agencies. 

Shoring or appropriate sloping of the excavation walls is required to ensure a safe 
working environment, and avoid sloughing, and thus excessive soil removal.  This 
alternative cannot be performed with the current buildings in place, which are expected 
to be removed during Site demolition activities beginning in July 2010.  However, 
whole-AOC excavation and dewatering would be more implementable, but still difficult 
after demolition activities are completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Exposure 
to soil and groundwater exceedances would be essentially eliminated.  However, this 
technology cannot be implemented in advance of demolition.  The residual 
concentrations additionally addressed by this Alternative vs. Alternative 3 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental increased risk associated with any large construction excavation action 
resulting from the operation of heavy machinery and increased road traffic.  
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Environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must also be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

Cost 

This alternative represents the highest cost at approximately $10,703,000.  The primary 
cost elements are associated with excavation and offsite disposal of approximately 
17,900 cubic yards of soil and 1,160,000 gallons of water. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Monitored Natural Attenuation” is also not considered to be sufficiently 
protective of human health given the long time frame anticipated to reach risk based 
concentrations or background.  

Alternative 3 “EISB with Targeted Excavation” would achieve risk based 
concentrations.  Based on the pilot study performed within this AOC to evaluate the 
EISB alternative, it is estimated that RBCs can be met across the AOC within 
approximately 2 years.  Baseline data collected prior to the Pilot Study indicates that 
biodegradation is occurring naturally in this area as evidenced by reducing conditions, 
and the presence of cis-1,2-DCE, VC, and ethene.  While there is not currently 
sufficient data to evaluate natural degradation rates and time to reach background after 
the Pilot Study, VOCs are expected to continue to be reduced beyond the RBC goal, 
ultimately reaching background conditions without further biostimulation or 
bioaugmentation.  The small scale of the proposed excavation would not pose 
significant construction risk or cause significant environmental impact.    

Alternative 4 “Alternative Potential DNAPL area Excavation with EISB and Targeted 
Excavation” would remediate the source area rapidly through direct excavation.  
However, since EISB remedial timeframes for the potential DNAPL area and the 
balance of the AOC are substantially similar (as observed during the Building 131/242 
EISB Pilot Study (Appendix G)), there would be no difference in remediation 
timeframe between this alternative and the EISB with Targeted Excavation alternative.  
Similarly, there would be no difference in anticipated final constituent concentrations 
between this alternative and the EISB with Targeted Excavation alternative.  There is an 
incremental risk associated with the operation of heavy machinery and increased road 
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traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  Although the footprint of 
the proposed remedial area is equivalent for Alternatives 3 and 4, Alternative 4 is 
estimated to cost approximately $3,300,000 more than Alternative 3.   

Because there is no difference in the timeframe, proposed cleanup area, or anticipated 
final constituent concentrations in the AOC to offset the increased cost, physical risk, 
and environmental impacts of a large excavation activity, this alternative is not 
economically feasible vs. Alternative 3.    

Alternative 5 “Whole AOC Excavation” would not be technically feasible until 
demolition has been completed.  According to the schedule provided by the Port, 
demolition in this area will be completed no sooner than August, 2010.  Because of this 
constraint, although the alternative would immediately reduce constituent 
concentrations to background through direct excavation, the overall timeframe for the 
remedial process is no better than that of Alternatives 3 and 4 which could be 
implemented in advance of demolition.   

Baseline data collected prior to the Pilot Study indicates that biodegradation is 
occurring naturally in this area as evidenced by reducing conditions, and the presence of 
cis-1,2-DCE, VC, and ethene.  The EISB Pilot Study was able to significantly enhance 
the natural degradation rates so that the RBCs are likely to be achieved over an 
approximate 2-year timeframe.  While there is not currently sufficient data to evaluate 
natural degradation rates and time to reach background after the Pilot Study, VOCs are 
expected to continue to be reduced beyond the RBC goal, ultimately reaching 
background conditions without further biostimulation or bioaugmentation.  There is an 
incremental risk associated with the operation of heavy machinery and increased road 
traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  This Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental costs associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  Alternative 5 is 
estimated to cost approximately $5,800,000 more than Alternative 4 and $9,000,000 
more than Alternative 3.   

Based on this assessment, this Alternative is not economically feasible.  The 
incremental benefit of further reducing constituent concentrations vs. Alternative 3, 
would not be offset by the increased cost, physical risk, and environmental impacts of a 
large excavation activity.   
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The recommended remedial alternative for this AOC Building 131/242 is Alternative 3 
“EISB with targeted excavation”.  The Site is located in an area designated as non-
beneficial use groundwater by the Basin Plan (RWQCB, 2006).  Achievement of the 
RBCs developed in this document is protective of anticipated current and future 
receptors on-Site, as described in the Risk Assessment (Geosyntec, 2007).    

VOC concentrations in soil gas are expected to decline as sources are removed in 
nearby soil and groundwater.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  These data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts from the Site 
are not currently impacting Convair Lagoon in excess of these standards via either 
direct discharge through the subsurface or potential migration through potential 
preferential SWCS pathways.     

It is anticipated that the proposed remedial action (EISB with targeted excavation) will 
reduce the remaining VOC mass in place, to below RBCs likely within approximately 2 
years and to background conditions over time.  Groundwater monitoring data collected 
from the Pilot Study during the next two years will aid in the evaluation of natural 
degradation rates and time to reach background.  The excavation would remove the 
RBC exceedance in soil.  Due to extremely low hydraulic gradient, groundwater 
velocities in the Building 131/242 area are estimated to be less than 0.5 feet per year, 
with most constituent transport occurring through dispersion and diffusion.  These 
factors, along with the natural degradation processes observed prior to the EISB pilot 
study, cause the footprint of impacted groundwater to be very stable to declining and 
unlikely to migrate to Convair Lagoon.   

Based on historical Site data, lateral migration of impacted groundwater appears to be 
in equilibrium with natural attenuation of the constituents, which results in a stable or 
decreasing area of impact over time.  Based on current Site data, natural attenuation is 
also expected to further reduce the concentrations of residual VOCs in areas which are 
currently below RBC levels and not directly addressed by Alternative 3.  As a result, it 
is unlikely that impacted groundwater will migrate to Convair Lagoon over time.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State in that further reduction of the anticipated residual constituent concentration 
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would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This combination of technologies has been proven to be effective in reducing short- and 
long-term risk or hazard.  It is also implementable, protective of human health, and cost 
effective.  

6.4.2 AOC Building 156  

This AOC is impacted with PCBs and PCE in soil at concentrations that exceed RBCs.  
In addition, PCE in soil gas exceeds RBCs.  The primary remedial goal for this AOC is 
reduction of human health risk to acceptable levels, defined as achieving the site-
specific RBCs presented in Tables 5-1 through 5-4.  The secondary remedial goal is 
achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. Targeted excavations for PCBs and PCE exceeding RBCs in soil;  

3. Alternative excavation of metals exceeding background concentrations in 
soil; and 

4. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of each alternative.  The results are summarized for 
comparison in Table 6-3. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 
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Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, because the 
concentrations of compounds that exceed RBCs will not be mitigated by performing No 
Action. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Targeted Excavations 

Implementability 

Targeted excavations are readily implementable for the AOC Building 156.  Two 
targeted excavations would be required (Figure 6-2).  The extent of each targeted 
excavation would cover approximately a 10 foot by 10 foot area around one PCB RBC 
exceedance as well as one PCE RBC exceedance.  The depth of soil would be 
excavated to approximately 5 feet bgs.  The volume of soil removed would not generate 
technical or administrative challenges.   

Overall Protection of Human Health 

The overall ability of targeted excavations to be protective of human health at this AOC 
is high.  RBC exceedances in soil would be eliminated.  The PCE RBC exceedances in 
soil gas would reduce as the constituents remaining in groundwater and soil naturally 
degrade. 

Cost 

The relative cost to implement targeted excavations would be low due to capital costs 
and no O&M costs would be incurred.  The cost is approximately $35,000 for removal 
and disposal of excavated soil as hazardous waste and associated excavation backfill 
costs. 

Alternative 3 – Alternative Metals Excavation 

Implementability 

Alternative excavation of metals in soil to background concentrations is moderately 
implementable at the Site.  The extent of the proposed excavation would cover 
approximately an area of 24,100 square feet (Figure 6-2).  Soil would be excavated to a 
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depth of approximately 5 feet bgs.  The volume of soil removed would be 
approximately 4,500 cubic yards.  The alternative excavation areas are located beneath 
Building 156.  Due to the nature of the construction of this building, this alternative 
could not be implemented with the building remaining in place.  However, metals 
excavation and dewatering would be readily implementable after demolition activities 
in this area have been completed. 

Overall Protection of Human Health 

The overall ability of alternative excavation to be protective of human health at this 
AOC is high.  RBC exceedances in soil would be eliminated and residual metals 
concentrations would be reduced to background.  The PCE RBC exceedances in soil 
gas would also be eliminated during the soil removal activity.  However, there is an 
increased risk associated with any large construction excavation action resulting from 
operation of heavy machinery and increased road traffic.  The residual concentrations 
additionally addressed by this Alternative vs. Alternative 2 are not anticipated to 
unreasonably affect present and anticipated beneficial use of water or result in water 
quality less than those prescribed in the Water Quality Control Plans and Policies 
adopted by the State and Regional Water Boards.  Also, this Alternative is inconsistent 
with maximum benefit to the people of the State due to the social and environmental 
cost associated with the implementation of the remediation as related to the relatively 
incremental improvement in the final Site condition.  These costs include the 
environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

Cost 

The relative cost to implement an excavation of metals to background would be high 
due to capital costs and no O&M costs would be incurred.  The cost is approximately 
$2,300,000 for removal and disposal as hazardous waste of 4,500 cubic yards of soil. 

Alternative 4 – Whole-AOC Excavation and Dewatering 

Implementability 

Excavation of metals and VOCs in soil to background concentrations is relatively 
difficult to implement.  Excavation to approximately 10 feet bgs across the entire 
delineated AOC (approximately 70,000 square feet) (Figure 6-3) represents a major 
excavation action.  Approximately 26,000 cubic yards of soil and 1,680,000 gallons of 
groundwater would be removed.  Sufficient volumes of suitable clean fill could be 
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difficult to locate.  Truck traffic through the Site and over public roads near the Airport 
would likely generate public concerns over traffic congestion.  Air emissions from truck 
traffic and volatilizing compounds during the work would be difficult to control and 
would likely generate concerns from the public and regulatory agencies. 

Shoring or appropriate sloping of the excavation walls would be required to ensure a 
safe working environment, and avoid sloughing, and thus excessive soil removal.  This 
alternative is not feasible with the current buildings in place.  However, whole-AOC 
excavation and dewatering would be more implementable, yet still difficult, after 
demolition activities are completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Short- 
and long-term exposure to soil and groundwater exceedances would essentially be 
eliminated.  However, there is an increased risk associated with large construction 
excavation actions, resulting from the operation of heavy machinery and increased road 
traffic.  The residual concentrations additionally addressed by this Alternative vs. 
Alternative 2 are not anticipated to unreasonably affect present and anticipated 
beneficial use of water or result in water quality less than those prescribed in the Water 
Quality Control Plans and Policies adopted by the State and Regional Water Boards.  
Also, this Alternative is inconsistent with maximum benefit to the people of the State 
due to the social and environmental cost associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.  These costs include the environmental impacts from carbon emissions and 
landfill burden related to large excavation activities must be considered when 
evaluating the relative benefit of remedial actions to address concentrations below 
RBCs. 

Cost 

This alternative has a high cost of approximately $14,324,000. The primary cost 
elements are associated with excavation and offsite disposal of approximately 26,000 
cubic yards of soil and removal of approximately 1,680,000 gallons of water. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil 
concentrations in this AOC.   
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Alternative 2 “Targeted Excavation” would achieve risk based concentrations 
immediately upon removal of the impacted soil.  This Alternative would be readily 
implementable in advance of demolition activities.  The small scale of the proposed 
excavations would not pose significant construction risk or environmental impact.   

Alternative 3 “Alternative Metals Excavation” would remediate the area with metals 
above background rapidly through direct excavation, but this alternative could not be 
implemented in advance of demolition.  Alternative 2 would result in more rapid 
achievement of RBC goals because it could be implemented in advance of demolition, 
reducing potential exposure of demolition workers to soil impacts.  According to the 
schedule provided by the Port, demolition in this area will be completed no sooner than 
August 2010.  This Alternative is inconsistent with maximum benefit to the people of 
the State due to the social and environmental costs associated with the implementation 
of the remediation as related to the relatively incremental improvement in the final Site 
condition.  Because all RBC exceedances are addressed immediately by Alternative 2, 
the benefit which would be achieved by attaining background concentrations for metals 
is relatively small, and is offset by the near term achievement of RBC goals in advance 
of Site demolition.  There is an incremental risk associated with the operation of heavy 
machinery and increased road traffic.  Further, environmental impacts from carbon 
emissions and landfill burden related to large excavation activities must also be 
considered.  Alternative 3 is estimated to cost approximately $2,300,000 more than 
Alternative 2.   

Based on this assessment, this alternative is not economically feasible.  The incremental 
benefit of further reducing constituent concentrations vs. Alternative 2 would not be 
offset by the increased near-term exposure of construction workers, increased cost, 
physical risk, and environmental impacts of a large excavation activity. 

Alternative 4 “Whole AOC Excavation” would remediate the area with metals and 
VOCs above background rapidly through direct excavation, but this alternative could 
not be implemented in advance of demolition.  According to the schedule provided by 
the Port, demolition in this area will be completed no sooner than August 2010.  This 
Alternative is inconsistent with maximum benefit to the people of the State due to the 
social and environmental costs associated with the implementation of the remediation as 
related to the relatively incremental improvement in the final Site condition.  Because 
all RBC exceedances are addressed immediately by Alternative 2, the benefit which 
would be achieved by attaining background concentrations for metals and VOCs is 
relatively small, and is offset by the near term achievement of RBC goals in advance of 
Site demolition afforded by Alternative 2.  There is an incremental risk associated with 
the operation of heavy machinery and increased road traffic.  Further, environmental 
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impacts from carbon emissions and landfill burden related to large excavation activities 
must also be considered.  Alternative 4 is estimated to cost approximately $14,300,000 
more than Alternative 2 and $10,000,000 more than Alternative 3.  Based on this 
assessment, this Alternative is not economically feasible 

The recommended remedial alternative for AOC Building 156 is Alternative 2 
“Targeted Excavation”.  The Site is located in an area designated as non-beneficial use 
groundwater by the Basin Plan (RWQCB, 2006).  The residual VOC concentrations 
below site-specific RBCs not addressed by Alternative 2 are likely to be reduced to 
background over time through natural degradation.  Achievement of the RBCs 
developed within this document is protective of anticipated current and future receptors 
on-Site, as described in the Risk Assessment (Geosyntec, 2007).    

VOC concentrations in soil gas are expected to decline as sources are removed in 
nearby soil.  A post-remediation soil gas survey will be conducted to collect post-
remedial soil gas concentration data.  These data will be used in the post remediation 
risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

It is anticipated that the proposed remedial action (targeted excavation) will 
immediately eliminate the VOC and PCB mass in soils exceeding RBCs, further 
reducing potential future impacts to Convair Lagoon.  The residual soils impacted with 
metals above background but below RBCs are located primarily in shallow soil, above 
the groundwater table.  Due to extremely low hydraulic gradient, groundwater 
velocities in the Building 156 area are estimated to be less than 0.5 feet per year, with 
most constituent transport occurring through dispersion and diffusion.  These factors 
cause the footprint of impacted groundwater to be very stable and unlikely to migrate to 
Convair Lagoon.   

Based on historical Site data, lateral migration of impacted groundwater appears to be 
in equilibrium with natural attenuation of the constituents, which results in a stable or 
decreasing area of impact over time.  Natural attenuation is also expected to further 
reduce the concentrations of residual VOCs in areas which are currently below RBC 
levels and not directly addressed by Alternative 2.  Groundwater monitoring data 
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collected from the Pilot Study during the next two years will aid in the evaluation of 
natural degradation rates and time to reach background.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This technology is effective in reducing short- and long-term risk or hazard.  It is also 
highly implementable, protective of human health, and cost effective.  

6.4.3 AOC Building 158 

This AOC has soil and groundwater that exceeds CrVI RBCs (trench/construction 
worker).  In addition, a localized area of soil historically contained fuel-related VOCs 
where LNAPL has been observed.  Southeast of Building 158, VOCs exceed RBCs in 
soil gas.  The primary remedial goal for this AOC is reduction of human health risk to 
acceptable levels, defined as achieving the site-specific RBCs presented in Tables 5-1 
through 5-4.  The secondary remedial goal is achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. Targeted excavation of CrVI RBC exceedances and potential LNAPL in 
soil, and ISR by injection of FeSO4 for CrVI in groundwater;  

3. Targeted excavation of CrVI RBC exceedances and potential LNAPL in 
soil, and ISR by injection of EVO for CrVI in groundwater;  

4. Targeted excavation of potential LNAPL in soil, ISR by in-situ soil mixing 
of FeSO4 for CrVI in shallow soil, and ISR by injection of EVO for CrVI in 
groundwater; and 
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5. Targeted excavation of potential LNAPL in soil, ISR by in-situ soil mixing 
of FeSO4 for CrVI in shallow soil and groundwater; and 

6. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of each alternative.  The results are summarized for 
comparison in Table 6-4. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, because the 
concentrations of compounds that exceed risk or hazard will not be mitigated by 
performing No Action. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Targeted Excavation and ISR by Ferrous Sulfate 

Implementability 

The relative implementability of this alternative is high.  FeSO4 in solution would be 
injected by direct push technology into the area indicated on Figure 6-1.  Direct push 
equipment is readily available and this technology is easily implemented to the shallow 
depths required at this AOC.   

The extent of the targeted excavation would cover approximately a 40 foot by 80 foot 
area around the CrVI exceedance and potential LNAPL location (Figure 6-2).  The 
average depth of the soil excavation is estimated to be 4 feet below ground surface.  The 
volume of soil removed would not generate technical or administrative challenges.   
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Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is moderate.  
There would be rapid reduction in near-term exposure to groundwater exceedances and 
exposure to soil exceedances would be eliminated.  Because reduction in the 
groundwater would be limited to the area directly affected by the injections, there is the 
potential for rebound if the injectate is not uniformly dispersed in the subsurface.  Long-
term exposure would be reduced to acceptable levels as it is expected that risk and 
hazard will be reduced using this alternative. 

Cost 

This alternative has a medium cost relative to the other alternatives at approximately 
$426,000.  This cost is primarily due to the cost of the excavation.  Because of this, the 
cost of implementation could increase significantly if the volume of excavated material 
increases.  Targeted O&M costs would primarily be associated with sample collection 
and analysis, data trending, and reporting. 

Alternative 3 – Targeted Excavation and ISR by Emulsified Vegetable Oil 

Implementability 

The relative implementability of this alternative is high.  EVO in solution would be 
injected by direct push technology into the area indicated on Figure 6-1.  Direct push 
equipment is readily available and this technology is easily implemented to the shallow 
depths required at this AOC. 

The extent of the targeted excavation would cover approximately a 40 foot by 80 foot 
area around the CrVI exceedance and potential LNAPL location (Figure 6-2).  The 
average depth of the soil excavation is estimated to be 4 feet below ground surface.  The 
volume of soil removed would not generate technical or administrative challenges.   

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  There 
would be relatively rapid reduction in exposure to groundwater exceedances and 
exposure to soil exceedances would be eliminated.  Because the EVO will persist in the 
subsurface for several years, promoting an extended period of anaerobic conditions, the 
effects of the injection are more likely to address CrVI impacts within fine-grained 
materials which may not be immediately contacted by the direct injection event.  Long-
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term exposure would be reduced to acceptable levels as it is expected that risk and 
hazard will be reduced using this alternative. 

Cost 

This alternative has a medium cost relative to the other alternatives at approximately 
$447,000.  This cost is primarily due to the cost of the excavation.  Because of this, the 
cost of implementation could increase significantly if the volume of excavated material 
increases.  O&M costs would primarily be associated with sample collection and 
analysis, data trending, and reporting. 

Alternative 4 –Targeted Excavation and In-Situ Mixing of Ferrous Sulfate with 
Direct Push Injection of EVO 

Implementability 

The relative implementability of this alternative is moderate.  EVO in solution would be 
injected by direct push technology into the area indicated on Figure 6-1.  Direct push 
equipment is readily available and this technology is easily implemented to the shallow 
depths required at this AOC. 

The extent of the targeted excavation would cover approximately a 10 by 10 foot area 
around the potential LNAPL location (Figure 6-2).  Soil would be excavated to the 
groundwater surface, approximately 8 feet bgs.  The volume of soil removed would not 
generate technical or administrative challenges.   

Shallow soil CrVI impacts would be addressed through in-situ soil mixing with an 
FeSO4 solution.  A large diameter auger would be used to mix the vadose zone soil 
while simultaneously injecting a FeSO4 solution throughout the area of impacted vadose 
zone material to promote efficient contact of the FeSO4 with the CrVI within the vadose 
zone.     

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is moderate.  
There would be relatively rapid reduction in exposure to groundwater exceedances and 
exposure to soil exceedances would likely be eliminated.  Although the mixing 
technology promotes the distribution of the FeSO4 throughout the treatment area any 
material not directly contacted will not be reduced to CrIII, which may result in the 
need for additional remedial action.  Total Cr concentrations will remain above 
background, but below RBC concentrations.  Because the EVO will persist in the 
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subsurface for several years, promoting an extended period of anaerobic conditions, the 
effects of the injection are more likely to address CrVI impacts within fine-grained 
materials which may not be immediately contacted by the direct injection event.  Long-
term exposure would be reduced to acceptable levels as it is expected that risk and 
hazard will be reduced using this alternative. 

Cost 

This alternative has a medium cost relative to the other alternatives at approximately 
$419,000.  This cost is primarily due to the cost of the in-situ soil mixing.  The costs for 
treatment of incremental volumes of soil by soil mixing are significantly less than 
excavation costs.  Because of this, the cost of implementation of a soil mixing 
alternative would be less affected due to incremental increases in the volume of material 
to be treated, as compared with an equivalent excavation alternative.  O&M costs would 
primarily be associated with sample collection and analysis, data trending, and 
reporting. 

Alternative 5 –Targeted Excavation and In-Situ Mixing of Ferrous Sulfate  

Implementability 

The relative implementability of this alternative is moderate.  The extent of the targeted 
excavation would cover approximately a 10 by 10 foot area around the potential 
LNAPL location (Figure 6-2).  Soil would be excavated to the groundwater surface, 
approximately 8 feet bgs.  The volume of soil removed would not generate technical or 
administrative challenges.   

Shallow soil and groundwater CrVI impacts would be addressed through in-situ soil 
mixing with a FeSO4 solution.  A large diameter auger would be used to mix through 
both the vadose and saturated zone soil while simultaneously injecting a FeSO4 solution 
throughout the area of impacted material to promote efficient contact of the FeSO4 with 
the CrVI.     

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is moderate.  The 
exposure to soil and groundwater exceedances would likely be eliminated.  Although 
the mixing technology promotes the distribution of the FeSO4 throughout the treatment 
area any material not directly contacted will not be reduced to CrIII.  Total Cr 
concentrations will remain above background, but below RBC concentrations.  Because 
the FeSO4 will not persist in the subsurface, rebound may occur from impacts within 
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fine-grained materials which are not directly contacted by soil mixing, which may result 
in the need for additional remedial action.  Long-term exposure would be reduced to 
acceptable levels as it is expected that risk and hazard will be reduced using this 
alternative. 

Cost 

This alternative has a medium cost relative to the other alternatives at approximately 
$400,000.  This cost is primarily due to the cost of the in-situ soil mixing.  The costs for 
treatment of incremental volumes of soil by soil mixing are significantly less than 
excavation costs.  Because of this, the cost of implementation of a soil mixing 
alternative would be less affected due to incremental increases in the volume of material 
to be treated, as compared with an equivalent excavation alternative.  O&M costs would 
primarily be associated with sample collection and analysis, data trending, and 
reporting. 

Alternative 6 – Whole-AOC Excavation and Dewatering 

Implementability 

The relative implementability of this alternative is difficult.  Excavation to 
approximately 10 feet bgs across the entire delineated AOC (Figure 6-3) would be more 
difficult to implement than targeted excavation at the hot-spot.  An area of 
approximately 5,350 square feet would need to be excavated.  Shoring or appropriate 
sloping of the excavation walls is required to ensure a safe working environment, avoid 
sloughing, protect the foundation of the neighboring Building 140, and reduce excessive 
soil removal.  However, it is not possible to perform the whole-AOC excavation with 
Building 158 still in place.  This remedy would be more implementable, yet still 
difficult, after demolition is completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Exposure 
to soil and groundwater RBC exceedances would essentially be eliminated.  The 
residual concentrations additionally addressed by this Alternative vs. Alternative 3 are 
not anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
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the incidental risk associated with any large construction excavation action resulting 
from operation of heavy machinery and increased road traffic.  Further, environmental 
impacts from carbon emissions and landfill burden related to large excavation activities 
must be considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs. 

Cost 

This alternative has the highest cost at approximately $1,229,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 2,000 
cubic yards of soil and 130,000 gallons of water. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Targeted Excavation and ISR with Ferrous Sulfate” would potentially 
achieve RBCs immediately in soil through direct excavation and in groundwater within 
weeks of performing the remedial action.  Because this alternative reduces elevated 
concentrations of CrVI through reduction to CrIII, the total chromium concentration in 
the system will remain above background concentrations, but will no longer result in 
significant potential risk from soil or groundwater.  Because immediate and direct 
contact is required between the CrVI and FeSO4 solution, the development of 
preferential pathways and non-uniform distribution of the solution in the subsurface 
may result in untreated areas leading to rebound, requiring multiple rounds of injection 
to reach goals.  The scale of the proposed excavation would not pose significant 
construction risk or environmental impact.   

Alternative 3 “Targeted Excavation and ISR with Emulsified Vegetable Oil” would 
potentially achieve RBCs immediately in soil through direct excavation and in 
groundwater within months of performing the remedial action.  Because this alternative 
reduces elevated concentrations of CrVI through reduction to CrIII, the total chromium 
concentration in the system will remain above background concentrations, but will no 
longer result in significant potential risk from soil or groundwater.  Because EVO is 
long-lived and can promote ongoing reductive conditions in the subsurface for several 
years, it is likely to reduce CrVI to CrIII throughout the injection area, including zones 
with low permeability which may not be initially affected by the injection event.  
Additional injections are not anticipated to be required.  The scale of the proposed 
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excavation would not pose significant construction risk or environmental impact.  
However, if the area of soil requiring excavation increases, the cost of implementation 
could increase significantly.  The cost for this alternative is approximately $20,000 
more than Alternative 2. 

Alternative 4 “Targeted Excavation, In-Situ Mixing of FeSO4, and Direct Push 
Injection of EVO” would potentially achieve RBCs in soil and groundwater within 
months of performing the remedial action.  Because this alternative reduces elevated 
concentrations of CrVI through reduction to CrIII, the total chromium concentration in 
the system will remain above background concentrations, but will no longer result in 
significant potential risk from soil or groundwater.  Although soil mixing would 
promote the uniform distribution and direct application of FeSO4 throughout the vadose 
zone, CrVI impacts with insufficient direct contact with the FeSO4 solution would not 
be reduced to CrIII in the vadose zone, potentially requiring further remedial action.  
Because EVO is long-lived and can promote ongoing reductive conditions in the 
subsurface for several years, it is likely to reduce CrVI to CrIII throughout the injection 
area, including zones with low permeability which may not be initially affected by the 
injection event.  Additional injections are not anticipated to be required.  The small 
scale of the proposed excavation would not pose significant construction risk or 
environmental impact.  The cost for this alternative is approximately $7,000 less 
expensive than Alternative 2 and $28,000 less than Alternative 3.  However, it relies on 
chemical reduction of CrVI in shallow soil as opposed to direct removal.  Incremental 
cost for changes in soil treatment volumes would be less for this approach than 
Alternatives 2 and 3.   

Alternative 5 “Targeted Excavation and In-Situ Mixing of FeSO4” would potentially 
achieve RBCs in soil and groundwater within weeks of performing the remedial action.  
Because this alternative reduces elevated concentrations of CrVI through reduction to 
CrIII, the total chromium concentration in the system will remain above background 
concentrations, but will no longer result in significant potential risk from soil or 
groundwater.  Although soil mixing would promote the uniform distribution and direct 
application of FeSO4 throughout the impacted zone, CrVI impacts with insufficient 
direct contact with the FeSO4 solution would not be reduced to CrIII.  Rebound may be 
observed due to incomplete contact with fine grain materials, potentially requiring 
further remedial action.  The small scale of the proposed excavation would not pose 
significant construction risk or environmental impact.  The cost for this alternative is 
approximately $25,000 less expensive than Alternative 2, $50,000 less than Alternative 
3 and approximately $20,000 less than Alternative 4.  It also relies on chemical 
reduction of CrVI in shallow soil as opposed to direct removal; however soil mixing 
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throughout the impacted area significantly reduces the potential for rebound to occur.  
Incremental cost for changes in soil treatment volumes would be less for this approach 
than Alternatives 2 and 3.   

Alternative 6 “Whole AOC Excavation” would not be technically feasible until 
demolition has been completed.  According to the schedule provided by the Port, 
demolition in this area will be completed no sooner than August 2010.  This Alternative 
is inconsistent with maximum benefit to the people of the State due to the social and 
environmental costs associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  Because all RBC 
exceedances are addressed immediately by Alternative 2, the incremental benefit which 
would be achieved by attaining background concentrations is relatively small, and is 
offset by the near term achievement of RBC goals in advance of Site demolition 
Afforded by Alternatives 2-5.  There is an incremental risk associated with the 
operation of heavy machinery and increased road traffic.  Further, environmental 
impacts from carbon emissions and landfill burden related to large excavation activities 
must also be considered.  The cost for this alternative is approximately $650,000-
$750,000 more than Alternatives 2-5.  Based on this assessment, this alternative is not 
economically feasible.    

The recommended remedial alternative for AOC Building 158 is Alternative 3 
“Targeted Excavation and ISR with EVO”.  Although this alternative is moderately 
more expensive than Alternatives 2, 4, and 5, the added benefits to direct removal of the 
chromium impacted vadose zone soils and reduced possibility of for additional remedial 
action outweigh these costs based on the existing volume estimates.  However, if the 
post-demolition investigation of the extent of CrVI impacts significantly increases the 
estimated volume of impacted soils, Alternative 4 may be deemed to be the more 
feasible alternative.  The Site is located in an area designated as non-beneficial use 
groundwater by the Basin Plan (RWQCB, 2006).  Achievement of the RBCs developed 
within this document is protective of anticipated current and future receptors on-Site, as 
described in the Risk Assessment (Geosyntec, 2007).    

VOC concentrations in soil gas are expected to decline as sources are removed in 
nearby soil.  A post-remediation soil gas survey will be conducted to collect post-
remedial soil gas concentration data.  These data will be used in the post remediation 
risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 



 
 
 
 

SC0307 RIFS 81610 f.doc 75 8/16/2010 

currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to extremely low hydraulic gradient, groundwater velocities in the Building 158 
area are estimated to be less than 0.5 feet per year, with most constituent transport 
occurring through dispersion and diffusion.  These factors cause the footprint of 
impacted groundwater to be very stable and unlikely to migrate to Convair Lagoon.  
Based on historical Site data, lateral migration of impacted groundwater is in 
equilibrium with natural attenuation of the constituents, which results in a stable or 
decreasing area of impact over time.  Further, the proposed remedial action (Excavation 
and ISR with EVO) will rapidly reduce available CrVI to CrIII which has much lower 
solubility and toxicity.  The CrIII will precipitate due to its reduced solubility, further 
reducing the potential for future migration of impacts to Convair Lagoon.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

The excavation or in-situ reduction alternatives would remove the RBC exceedance in 
vadose zone soil.  Although background conditions will not be achieved for chromium 
in this AOC, the residual concentrations of CrIII proposed is protective for the current 
and future use of the Site, which is restricted to commercial/industrial use for tidelands 
properties.  This technology is effective in reducing short- and long-term risk or hazard.  
It is also implementable, protective of human health, and cost effective.  

6.4.4 AOC Building 102 

This AOC has soil that exceeds RBCs for 1,2,4-trimethylbenzene, naphthalene, and 
TPH.  The primary remedial goal for this AOC is reduction of human health risk to 
acceptable levels, defined as achieving the site-specific RBCs presented in Tables 5-1 
through 5-4.  The secondary remedial goal is achieving background concentrations. 
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The alternatives retained for detailed analysis are: 

1. No action; 

2. Targeted excavation of soil RBC exceedances for VOCs in vadose soil, with 
chemical oxidation/biostimulation to remediate soil TPH exceedance in 
saturated soil.  

3.  Targeted excavation of soil RBC exceedances for VOCs and targeted 
excavation and dewatering for RBC exceedances for TPH. 

4. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of each alternative.  The results are summarized for 
comparison in Table 6-5. 

 Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, because the 
concentrations of compounds that exceed risk or hazard will not be mitigated by 
performing No Action. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Targeted Excavation with Chemical Oxidation/Biostimulation 

Implementability 

The relative implementability of this alternative is high.  A targeted excavation is 
readily implementable for the AOC Building 102.  One targeted excavation would be 
required (Figure 6-2).  The extent of the targeted excavation would cover approximately 
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a 10 foot by 10 foot area around one soil RBC exceedance for 1,2,4-trimethylbenzene 
and naphthalene.  The depth of soil would be excavated to approximately 7 feet bgs.  
The volume of soil removed would not generate technical or administrative challenges. 

Chemical oxidation/biostimulation of the small area with residual TPH impacts at the 
water table is readily implementable.  RegenOx© with ORC Advanced© would be 
injected by direct push technology into the area indicated on Figure 6-1.  Direct push 
equipment is readily available and this technology is easily implemented in the shallow 
depth required at this AOC.  

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health at this AOC is 
moderate.  RBC exceedances in shallow soil would be eliminated by excavation; 
potential RBC exceedances below the water table could be addressed by the chemical 
oxidation and biostimulation.  However heavy-range hydrocarbons may not be fully 
remediated by this approach. 

Cost 

The relative cost to implement targeted excavations with chemical 
oxidation/biostimulation would be low with respect to capital costs and no O&M costs 
would be incurred.  The cost is approximately $67,000 for removal and disposal of 
excavated soil as hazardous waste, injection of RegenOx©/ORC© and monitoring costs. 

Alternative 3 – Targeted Excavations and Dewatering 

Implementability 

The relative implementability of this alternative is high.  A targeted excavation is 
readily implementable for the AOC Building 102.  Two targeted excavation would be 
required (Figure 6-2).  The extent of the targeted excavation would cover approximately 
a 10 foot by 10 foot area around one soil RBC exceedance for 1,2,4-trimethylbenzene 
and naphthalene and a similar sized excavation around one RBC exceedance for TPH at 
the water table.  Soil would be excavated to approximately the water table in the VOC 
excavation and approximately 1-2 feet below the water table in the vicinity of the TPH 
impacts followed by dewatering to remove mobile LNAPL to the extent practicable.  
The volume of soil removed would not generate technical or administrative challenges, 
however the TPH excavation is located partially beneath Building 102 and is not 
feasible until after the building has been removed during Site demolition. 
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Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health at this AOC is 
high.  RBC exceedances in shallow soil would be eliminated by excavation and mobile 
LNAPL would be recovered to the greatest extent practicable;  

Cost 

The relative cost to implement targeted excavations with dewatering would be low with 
respect to capital costs and no O&M costs would be incurred.  The cost is 
approximately $75,000 for removal and disposal of excavated soil and water. 

Alternative 4 – Whole-AOC Excavation and Dewatering 

Implementability 

The relative implementability of this excavation to 10 feet bgs across this AOC would 
be difficult.  The area to be excavated is approximately 7,000 square feet (Figure 6-3).  
A volume of approximately 2,600 cubic yards of soil and 168,000 gallons of water 
would be excavated.  This excavation is not feasible if the buildings are in place.   
However, whole-AOC excavation and dewatering would be more implementable after 
demolition activities in this area are completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Exposure 
to soil and groundwater impacts would essentially be eliminated.  The residual 
concentrations additionally addressed by this Alternative vs. Alternative 3 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental risk associated with any large construction excavation action resulting 
from operation of heavy machinery and increased road traffic.  Further, environmental 
impacts from carbon emissions and landfill burden related to large excavation activities 
must be considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs. 
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Cost 

This alternative has a relatively high cost at approximately $1,578,000.  The primary 
cost elements are associated with excavation offsite disposal of approximately 2,600 
cubic yards of soil and 168,000 gallons of groundwater.   

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Targeted Excavation with Chemical Oxidation/Biostimulation” could 
achieve risk based concentrations within weeks of performing the remedial action, 
however the chemical oxidation/biostimulation may not be effective on heavier-range 
hydrocarbons.  The small scale of the proposed excavation would not pose significant 
construction risk or environmental impact.   

Alternative 3 “Targeted Excavations with Dewatering” could achieve risk based 
concentrations immediately in the VOC area.  However, the TPH area would not be 
feasible to excavate until demolition of Building 102 has been completed.  The small 
scale of the proposed excavations would not pose significant construction risk or 
environmental impact.  This alternative is approximately $7,000 more than Alternative 
2.   

Alternative 4 “Whole AOC Excavation and Dewatering” would not be technically 
feasible until demolition has been completed.  Because of this constraint, although the 
alternative would immediately reduce constituent concentrations to background through 
direct excavation, the overall timeframe for the remedial process is longer than that of 
Alternative 2 which could be implemented in advance of demolition.  According to the 
schedule information provided by the Port, demolition in this area will be completed no 
sooner than August 2010.  Because all RBC exceedances in shallow soil are addressed 
by Alternatives 2 or 3, the incremental benefit which would be achieved by attaining 
background concentrations is relatively small.  This Alternative is inconsistent with 
maximum benefit to the people of the State due to the social and environmental costs 
associated with the implementation of the remediation as related to the relatively 
incremental improvement in the final Site condition.  There is an incremental risk 
associated with the operation of heavy machinery and increased road traffic.  Further, 
environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must also be considered.  Alternative 4 is estimated to cost 
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approximately $1,500,000 more than Alternative 2 or 3.  Based on this assessment, this 
alternative is not economically feasible.    

The recommended remedial alternative for AOC Building 102 is Alternative 3 
“Targeted Excavation with Dewatering”.  The Site is located in an area designated as 
non-beneficial use groundwater by the Basin Plan (RWQCB, 2006).  Achievement of 
the RBCs developed in this document is protective of anticipated current and future 
receptors on-Site, as described in the Risk Assessment (Geosyntec, 2007).    

VOCs in soil gas are expected to decline in concentration as sources are removed in 
nearby soil and groundwater.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  This data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

It is anticipated that the proposed remedial action (targeted excavation with dewatering) 
will achieve RBCs through direct physical removal.  Due to extremely low hydraulic 
gradient, groundwater velocities in the Building 102 area are estimated to be less than 
0.5 feet per year, with most constituent transport occurring through dispersion and 
diffusion.  These factors cause the footprint of impacted groundwater to be very stable 
and unlikely to migrate to Convair Lagoon.  Based on historical Site data, lateral 
migration of impacted groundwater is in equilibrium with natural attenuation of the 
constituents, which results in a stable or decreasing area of impact over time.  This will 
mitigate future potential for impacted groundwater to migrate to Convair Lagoon.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   
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Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This combination of technologies has been proven to be effective in reducing short- and 
long-term risk or hazard.  It is also moderately implementable, protective of human 
health, and cost effective.  

6.4.5 AOC Building 120 South 

Two samples from an area in the south-central portion of Building 120 exceed RBCs for 
TPH in soil.  Interim action excavations in this area revealed the presence of LNAPL 
containing PCB concentrations of approximately 8.2 mg/kg.  The primary remedial goal 
for this AOC is removal of LNAPL and reduction of human health risk to acceptable 
levels, defined as achieving the site-specific RBCs presented in Tables 5-1 through 5-4.  
The secondary remedial goal is achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. SVE for TPH concentration exceeding RBCs in soil; and 

3. Targeted excavation of soil that exceeds RBCs and removal of LNAPL, to 
approximately 8 feet bgs. 

4. Whole AOC excavation and dewatering 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-6. 

Alternative 1 – No Action 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, since the 
concentrations of compounds that exceed RBCs will not be evaluated by the 
implementation of No Action.  Based on observed indicators of natural attenuation, it is 
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possible that background concentrations would be achieved over time.  However, 
without a monitoring program, future Site conditions would be unknown. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Soil Vapor Extraction 

Implementability 

SVE is moderately implementable.  SVE would use a blower to generate a vacuum to 
pull soil vapors out of the shallow soil and pass the vapors through a treatment media.  
A soil vapor extraction well could easily be installed.  All equipment required could be 
readily placed onsite.  The SVE system would operate for at least six months and 
possibly up to two years because of the heavy-end hydrocarbons in this AOC.  PCB 
concentrations would be unlikely to be reduced to meet RBCs through this method. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is low.  Soil 
vapor would be removed from within an extraction well and surrounding soil, however 
PCB impacts would not be addressed.   

Cost 

The relative cost to implement SVE at the Site is relatively high due to both capital and 
O&M costs.  To lease an SVE system for six months and the associated monitoring, 
labor, and laboratory analytical costs would be approximately $230,000. 

Alternative 3 – Targeted Excavation with LNAPL removal 

Implementability 

This alternative is moderately implementable.  The size of the excavation is large, 
covering an area of approximately 2,000 square feet, to a depth of approximately 8 feet 
bgs (Figure 6-2).  Approximately 600 cubic yards of soil  and 10,000 gallons of water 
would need to be removed and disposed.   
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Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Soil 
RBC exceedances and LNAPL would be eliminated. 

Cost 

This alternative has a high cost at approximately $480,000. The primary cost elements 
are associated with excavation and offsite disposal of approximately 600 cubic yards of 
soil and 10,000 gallons of water. 

Alternative 4 – Whole-AOC Excavation and Dewatering 

Implementability 

The relative implementability of this excavation to 10 feet bgs across this AOC would 
be difficult.  The area to be excavated is approximately 14,000 square feet (Figure 6-3).  
A volume of approximately 5,200 cubic yards of soil and 300,000 gallons of water 
would be excavated.  Shoring or appropriate sloping of the excavation walls is required 
to ensure a safe working environment, avoid sloughing, and thus excessive soil 
removal.  This alternative is not feasible with the current buildings in place.  However, 
whole-AOC excavation and dewatering would be implementable after demolition 
activities in this area have been completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Exposure 
to soil and groundwater RBC exceedances would essentially be eliminated.  The 
residual concentrations additionally addressed by this Alternative vs. Alternative 3 are 
not anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental risk associated with any large construction excavation action resulting 
from operation of heavy machinery and increased road traffic.  Further, environmental 
impacts from carbon emissions and landfill burden related to large excavation activities 
must be considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs. 
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Cost 

This alternative has a relatively high cost at approximately $3,100,000.  The primary 
cost elements are associated with excavation offsite disposal of approximately 5,200 
cubic yards of soil and 300,000 gallons of groundwater. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Soil Vapor Extraction” would be unlikely to achieve risk based 
concentrations.  This remedial alternative is more expensive and requires a longer 
timeframe for remediation than Alternative 3, which would excavate material from a 
similar area. 

Alternative 3 “Targeted Excavation with LNAPL Removal” could achieve risk based 
concentrations within weeks of performing the remedial action, however the excavation 
could not be completed until after building demolition, which will be completed no 
sooner than August 2010.  The moderate scale of the proposed excavation would not 
pose significant construction risk or environmental impact.   

Alternative 4 “Whole AOC Excavation and Dewatering” would not be technically 
feasible until demolition has been completed.   

According to the schedule provided by the Port, demolition in this area will be 
completed no sooner than August 2010.  Because all RBC exceedances in shallow soil 
are addressed immediately by Alternative 3, the incremental benefit which would be 
achieved by attaining background concentrations is relatively small, and is offset by the 
near term achievement of RBC goals in advance of Site demolition.  This Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental costs associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  There is an 
incremental risk associated with the operation of heavy machinery and increased road 
traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  Alternative 4 is estimated 
to cost approximately $2,660,000 more than Alternative 3.  Based on this assessment, 
this alternative is not economically feasible.    
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The recommended remedial alternative for this AOC is Alternative 3 “Targeted 
Excavation with LNAPL Removal”.  The Site is located in an area designated as non-
beneficial use groundwater by the Basin Plan (RWQCB, 2006).  Achievement of the 
RBCs developed in this document is protective of anticipated current and future 
receptors on-Site, as described in the Risk Assessment (Geosyntec, 2007).    

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

The proposed remedial action (targeted excavation) will remove TPH and PCB impacts 
in excess of RBCs.  Due to extremely low hydraulic gradient, groundwater velocities in 
the Building 120 area are estimated to be less than 0.5 feet per year, with most 
constituent transport occurring through dispersion and diffusion.  These factors cause 
the footprint of impacted groundwater to be very stable and unlikely to migrate to 
Convair Lagoon.  Based on historical Site data, lateral migration of impacted 
groundwater is in equilibrium with natural attenuation of the constituents, which results 
in a stable or decreasing area of impact over time.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State, does not unreasonably affect present and anticipated beneficial use of water and 
does not result in water quality less than those prescribed in the Water Quality Control 
Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

6.4.6 AOC Building 130/166 AST/120/121 

This AOC contains groundwater that exceeds RBCs for VOCs a localized exceedance 
for PCBs in soil and groundwater, soil gas that exceeds RBCs for VOCs, and a 
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localized area of soil contains PCE exceeding RBCs.  The primary remedial goal for 
this AOC is reduction of human health risk to acceptable levels, defined as achieving 
the site-specific RBCs presented in Tables 5-1 through 5-4.  The secondary remedial 
goal is achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. MNA for VOCs in groundwater; 

3. EISB for VOCs in groundwater and targeted excavations for VOCs and 
PCBs exceeding the Alternative PCB standard. in soil; 

4. Alternative excavation of potential DNAPL in groundwater and excavation 
of PCBs exceeding the Alternative PCB standard in soil, followed by EISB; 
and 

5. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-7. 

Alternative 1 – No Action 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, since the 
concentrations of compounds that exceed RBCs will not be evaluated by the 
implementation of No Action.  Based on observed indicators of natural attenuation, it is 
possible that RBCs could be reduced and background concentrations would be achieved 
over time.  However, without a monitoring program, future Site conditions would be 
unknown. 
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Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Monitored Natural Attenuation 

Implementability 

MNA is readily implementable at the Site since a monitoring program, required 
infrastructure, and equipment already exists.  Additional monitor wells could be readily 
installed if needed. 

Overall Protection of Human Health 

The overall ability of MNA to be protective of human health at this AOC is low.  There 
is little to no near-term reduction of risk offered by this alternative.  Measures to reduce 
worker exposures would be required for trenching and construction work during Site 
redevelopment and engineering controls would be required after Site redevelopment. 
The long-term exposure should be reduced over time but the time frame to achieve this 
reduction is long. 

Cost 

The approximate cost to implement MNA would be moderate at approximately 
$403,000, with respect to both capital costs and O&M costs of the other proposed 
alternatives.  Capital costs would primarily be associated with installation of monitor 
wells.  O&M costs would primarily be associated with sample collection and analysis, 
data trending, and reporting.  It was assumed that this AOC would be monitored for 30 
years. 

Alternative 3 – EISB and Targeted Excavations 

Implementability 

This alternative is moderately implementable.  Based on the results of the bench-scale 
and pilot scale studies, addition of electron donor and microbial culture would expedite 
dechlorination rates.  Direct push technology would be used to inject a grid of electron 
donor and dechlorinating microbial culture.  The approximate area requiring electron 
donor and microbial culture is shown on Figure 6-1.  Monitor wells would also be 
installed in addition to existing monitor wells to monitor the degradation process in the 
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AOC.  Approximately two months would be required to inject the electron donor and 
microbial culture through temporary direct push borings. 

The extent of the targeted excavation for VOCs would cover approximately a 10 foot by 
10 foot area around the detected RBC exceedance adjacent to the former maintenance 
pit in Building 120 and several targeted excavations to remove residual PCB impacted 
soil in the vicinity of the 30-inch East SWCS (Figure 6-2).  Soil would be excavated to 
the groundwater surface, approximately 7 feet bgs.   

The extent of the excavations for the PCB excavations would be based on soil sampling.  
For the purposes of this feasibility study it is estimated that four excavations of PCB 
RBC exceedances will be required with an average size of 10 feet by 25 feet.  
Excavations will be extended to 1-2 feet below the water table to allow for removal of 
associated groundwater where necessary.  The volume of soil removed would not 
generate technical or administrative challenges.   

Overall Protection of Human Health  

The overall ability of this alternative to be protective of human health is high.  Short-
term exposure to soil exceedances would be immediately eliminated.  There would 
potentially be immediate elimination of groundwater PCB RBC exceedances and VOC 
RBCs in groundwater could be achieved in the near term (likely within approximately 2 
years following soil remediation activities).  Baseline data collected prior to the Pilot 
Study indicates that biodegradation is occurring naturally in this area as evidenced by 
reducing conditions, and the presence of cis-1,2-DCE, VC, and ethene.  The EISB Pilot 
Study was able to significantly enhance the natural degradation rates so that the RBCs 
should be achieved over an approximate 2-year timeframe.  VOCs are expected to 
continue to be reduced beyond the RBC goal, ultimately reaching background 
conditions without further biostimulation or bioaugmentation. Groundwater monitoring 
data collected from the Pilot Study during the next two years will aid in the evaluation 
of natural degradation rates and time to reach background.     

The RBC exceedance for PCBs in groundwater is likely the result of residual PCBs in 
soil which were not completely removed during the removal and replacement of the 30-
inch East SWCS.  Once the soil PCB RBC exceedances have been removed, the related 
groundwater impacts are also expected to meet RBCs.  PCBs have very low water 
solubility and will adsorb to organic carbon in the environment.  Remaining PCB 
groundwater impacts are unlikely to migrate due to the low groundwater flow rates and 
this strong tendency to adsorb onto available organic carbon in the subsurface.  It is 
anticipated that PCBs will meet RBCs following the soil remediation activities. 
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Cost 

The relative magnitude of cost for this alternative is medium with respect to other 
alternatives for this AOC.  This alternative would cost approximately $2,750,000.  This 
is due to the cost of electron donor, biological media, labor and equipment involved in 
injection of EISB products, and for excavation and disposal of VOC and PCB impacted 
soil.   

Alternative 4 – Alternative Potential DNAPL/PCB Area Excavation with EISB 

Implementability 

The relative implementability of this alternative is difficult.  The alternative excavation 
area is approximately 59,200 square feet, based on the potential DNAPL area delineated 
from elevated groundwater concentrations in the Site Characterization Report 
(Geosyntec, 2005; Figure 6-2) and the estimated PCB excavation areas.  The depth of 
soil excavated would be approximately 10 feet.  Approximately 19,760 cubic yards of 
soil and 1,250,000 gallons of groundwater would need to be disposed of, most likely as 
hazardous waste.  The volume of soil removed may generate technical or administrative 
challenges.  This excavation is not feasible if the buildings are in place. 

EISB would be coupled with the excavation to mitigate remaining groundwater RBC 
exceedances.  Direct push technology could be used to inject a grid of dechlorinating 
electron donor and microbial culture (Figure 6-1).  Monitor wells would also be 
installed in addition to existing monitor wells to monitor the surrounding area.  
Approximately two months would be required to inject the electron donor and 
dechlorinating microbial culture. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Short-
term exposure to soil exceedances would be immediately eliminated.  There would be 
no immediate elimination of groundwater RBC exceedances although RBCs in 
groundwater could be achieved in the near term (likely within approximately 2 years).  
Baseline data collected prior to the Pilot Study indicates that biodegradation is 
occurring naturally in this area as evidenced by reducing conditions, and the presence of 
cis-1,2-DCE, VC, and ethene.  The EISB Pilot Study was able to significantly enhance 
the natural degradation rates so that the RBCs should be achieved over an approximate 
2-year timeframe.  While there is not currently sufficient data to evaluate natural 
degradation rates,  groundwater monitoring data collected from the Pilot Study during 
the next two years will aid in the evaluation of natural degradation rates and time to 
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reach background.  VOCs are expected to continue to be reduced beyond the RBC goal, 
ultimately reaching background conditions without further biostimulation or 
bioaugmentation.     

The residual concentrations additionally addressed by this Alternative vs. Alternative 3 
are not anticipated to unreasonably affect present and anticipated beneficial use of water 
or result in water quality less than those prescribed in the Water Quality Control Plans 
and Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the increased risk associated with any large construction excavation action resulting 
from the operation of heavy machinery and increased road traffic.  Further, 
environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

The RBC exceedance for PCBs in groundwater is likely the result of residual PCBs in 
soil which were not completely removed during the removal and replacement of the 30-
inch East SWCS.  Once the soil PCB RBC exceedances have been removed, the related 
groundwater impacts are also expected to meet RBCs.  PCBs have very low water 
solubility and will adsorb to organic carbon in the environment.  Remaining PCB 
groundwater impacts are unlikely to migrate due to the low groundwater flow rates and 
this strong tendency to adsorb onto available organic carbon in the subsurface.  It is 
anticipated that PCBs will meet RBCs following the soil remediation activities. 

Cost 

This alternative has a relatively high cost of approximately $14,300,000.  This is due to 
the cost of disposal of excavated soil and groundwater, most likely as hazardous waste, 
electron donor and biological media, and labor and equipment involved in excavation 
and injection of EISB products. 

Alternative 5 – Whole-AOC Excavation and Dewatering 

Implementability 

This alternative is relatively difficult to implement.  Excavation to approximately 10 
feet bgs across the entire delineated AOC (approximately 167,100 square feet) 
represents a major excavation action (Figure 6-3).  Approximately 62,000 cubic yards 
of soil and 4,000,000 gallons of groundwater would be removed.  Sufficient volumes of 



 
 
 
 

SC0307 RIFS 81610 f.doc 91 8/16/2010 

suitable clean fill could be difficult to locate.  Truck traffic through the Site and over 
public roads near the Airport would likely generate public concerns over traffic 
congestion.  Air emissions from truck traffic and volatilizing compounds during the 
work would likely generate concerns from the public and regulatory agencies.  This 
excavation is not feasible if the buildings are in place.  However, whole-AOC 
excavation and dewatering would be more implementable, yet still difficult, after 
demolition activities are completed. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is moderate.  
Exposure to soil and groundwater exceedances would essentially be eliminated.  
However, this technology cannot be implemented in advance of demolition.  The 
residual concentrations additionally addressed by this Alternative vs. Alternative 3 are 
not anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental increased risk associated with any large construction excavation action 
resulting from the operation of heavy machinery and increased road traffic.  
Environmental impacts from carbon emissions and landfill burden related to large 
excavation activities must also be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

Cost 

This alternative represents the highest cost at approximately $37,300,000.  The primary 
cost elements are associated with excavation and offsite disposal of approximately 
62,000 cubic yards of soil and 4,000,000 gallons of water. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Monitored Natural Attenuation” is also not considered to be sufficiently 
protective of human health given the long time frame anticipated to reach risk based 
concentrations or background.  
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Alternative 3 “EISB with Targeted Excavations” would achieve risk based 
concentrations.  Based on the EISB pilot study performed within the Building 131/242 
AOC, it is estimated that RBCs can likely be met across this AOC within approximately 
2 years.  Baseline data from the Pilot Study area shows that biodegradation is occurring 
naturally at the Site as evidenced by reducing conditions, and the presence of cis-1,2-
DCE, VC, and ethene.  Although only low concentrations of VC are observed in 
groundwater over the majority of AOC 166AST/120/121, this is most likely due to the 
native microbial community, which will be augmented with the microbial culture 
during the EISB implementation.  The EISB Pilot Study was able to significantly 
enhance the natural degradation rates so that the RBCs will likely be achieved over an 
approximate 2-year timeframe.  While there is not currently sufficient data to evaluate 
natural degradation rates, groundwater monitoring data collected from the Pilot Study 
during the next two years will aid in the evaluation of natural degradation rates and time 
to reach background.  VOCs are expected to continue to be reduced beyond the RBC 
goal, ultimately reaching background conditions without further biostimulation or 
bioaugmentation.  The residual concentrations below site-specific RBCs not directly 
addressed by Alternative 3 are also likely to be reduced to background over time 
through natural degradation.  The small scale of the proposed excavations would not 
pose significant construction risk or cause significant environmental impact.   

Although Alternative 3 would cost approximately $2,350,000 more than Alternative 2, 
the increased cost is offset by the large improvement in remedial effectiveness and time 
frame.  

Alternative 4 “Potential DNAPL area and Targeted Excavations with EISB” would 
remediate the source area rapidly through direct excavation.  According to the schedule 
provided by the Port, demolition in this area will be completed no sooner than August 
2010.  Because of this constraint, although Alternative 4 would immediately reduce 
constituent concentrations within the DNAPL area to background, the overall timeframe 
for the remedial process is likely to be longer than that of Alternative 3 which could be 
implemented in advance of demolition.   

This Alternative is inconsistent with maximum benefit to the people of the State due to 
the social and environmental costs associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.   Alternative 4 represents an incremental risk associated with the operation of 
heavy machinery and increased road traffic.  Further, environmental impacts from 
carbon emissions and landfill burden related to large excavation activities must also be 
considered.  Alternative 4 is estimated to cost approximately $11,550,000 more than 
Alternative 3 and $13,900,000 more than Alternative 2.   
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Because there is a potentially longer implementation schedule and no difference in the 
proposed cleanup area or anticipated final constituent concentrations in the AOC to 
offset the increased cost, physical risk, and environmental impacts of a large excavation 
activity, this alternative is not economically feasible vs. Alternative 3.    

Alternative 5 “Whole AOC Excavation” would not be technically feasible until 
demolition has been completed.  According to the schedule provided by the Port, 
demolition in this area will be completed no sooner than August 2010.  Because of this 
constraint, although Alternative 5 would immediately reduce constituent concentrations 
to background through direct excavation, the overall timeframe for the remedial process 
is no better than that of Alternative 3 which could be implemented in advance of 
demolition.   

This Alternative is inconsistent with maximum benefit to the people of the State due to 
the social and environmental costs associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.  Alternative 5 represents an incremental risk associated with the operation of 
heavy machinery and increased road traffic.  Further, environmental impacts from 
carbon emissions and landfill burden related to large excavation activities must also be 
considered.  Alternative 5 is estimated to cost approximately $23,000,000 more than 
Alternative 4, $34,500,000 more than Alternative 3, and $36,900,000 more than 
Alternative 2.   

Because there is no difference in the proposed cleanup area or anticipated final 
constituent concentrations in the AOC to offset the increased cost, physical risk, and 
environmental impacts of a large excavation activity, this alternative is not 
economically feasible vs. Alternative 3.    

The recommended remedial alternative for this AOC is Alternative 3 “EISB with 
targeted excavations”.  The Site is located in an area designated as non-beneficial use 
groundwater by the Basin Plan (RWQCB, 2006).  Achievement of the RBCs developed 
in this document is protective of anticipated current and future receptors on-Site, as 
described in the Risk Assessment (Geosyntec, 2007).    

VOC concentrations in soil gas are expected to decline as sources are removed in 
nearby soil and groundwater.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  These data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  
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A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Building 
120 area are estimated to be less than 0.5 feet per year, with most constituent transport 
occurring through dispersion and diffusion.  These factors, along with the natural 
degradation processes observed during the EISB pilot study, cause the footprint of 
impacted groundwater to be very stable and unlikely to migrate to Convair Lagoon.  
Based on historical Site data, lateral migration of impacted groundwater is in 
equilibrium with natural attenuation of the constituents, which results in a stable or 
decreasing area of impact over time.   

It is anticipated that the proposed remedial action (EISB with targeted excavation) will 
reduce the remaining VOC mass in place, to below RBCs likely within approximately 2 
years and to background conditions over time.  Groundwater monitoring data collected 
from the Pilot Study during the next two years will aid in the evaluation of natural 
degradation rates and time to reach background.  The excavations would remove the 
RBC exceedances in soil.  The residual concentrations of constituents below site-
specific RBCs not directly addressed by Alternative 3 are also likely to be reduced to 
background over time through natural degradation.  This will mitigate future potential 
for impacted groundwater to migrate to Convair Lagoon.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This combination of technologies has been proven to be effective in reducing short- and 
long-term risk or hazard.  It is also implementable, protective of human health, and cost 
effective.  
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6.4.7 AOC Former Maintenance Yard 

This AOC has groundwater with concentrations that exceed RBCs for VOCs and soil 
gas concentrations that exceed RBCs for VOCs.  The primary remedial goal for this 
AOC is reduction of human health risk to acceptable levels, defined as achieving the 
site-specific RBCs presented in Tables 5-1 through 5-4.  The secondary remedial goal is 
achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. MNA for VOCs in groundwater; 

3. EISB for VOCs in groundwater; 

4. Alternative excavation of metals exceeding background concentrations in 
soil with EISB for VOCs in groundwater; and 

5. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-8. 

Alternative 1 – No Action 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, since the 
concentrations of compounds that exceed RBCs will not be evaluated by the 
implementation of No Action.  Based on observed indicators of natural attenuation, it is 
possible that background concentrations would be achieved over time.  However, 
without a monitoring program, future Site conditions would be unknown. 
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Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Monitored Natural Attenuation 

Implementability 

MNA is readily implementable at the Site since a monitoring program, required 
infrastructure, and equipment already exists.  Additional monitor wells could be readily 
installed if needed. 

Overall Protection of Human Health 

The overall ability of MNA to be protective of human health at this AOC is low.  There 
is little to no near-term reduction of risk offered by this alternative.  Measures to reduce 
worker exposures would be required for trenching and construction work during Site 
redevelopment and engineering controls would be required after Site redevelopment. 
Exposure to RBC exceedances is reduced over time but the time frame to achieve this 
reduction is long. 

Cost 

The cost to implement MNA would be low with respect to both capital costs and O&M 
costs.  The approximate cost of implementing MNA is $122,000.  Capital costs would 
primarily be associated with installation of monitoring wells.  O&M costs would 
primarily be associated with sample collection and analysis, data trending, and 
reporting.  It was assumed that this area would be monitored for 10 years due to the 
moderate sized VOC plume which would most likely take a moderate amount of time to 
naturally attenuate to below RBCs. 

Alternative 3 – Enhanced In-Situ Bioremediation 

Implementability 

This alternative is moderately implementable.  Based on the results of the bench-scale 
study, addition of electron donor and microbial culture would be required to achieve 
rapid dechlorination rates.  Direct push technology could be used to inject a grid of 
electron donor and dechlorinating microbial culture (Figure 6-1).  Monitor wells would 
also be installed in addition to existing monitor wells to monitor the surrounding area.  
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Less than one month would most likely be required to inject the electron donor and 
microbial culture through temporary direct push borings. 

Overall Protection of Human Health  

The overall ability of this alternative to be protective of human health is high.  
However, there would be no immediate reduction in exposure to groundwater RBC 
exceedances.  Under this alternative, RBCs in groundwater could be achieved in the 
near term (likely within approximately 2 years).   

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
at the Site as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.   Although no VC is observed in the AOC Former Maintenance Yard, this is 
most likely due to the native microbial community, which will be augmented with the 
KB-1 culture during the EISB implementation.  The EISB Pilot Study was able to 
significantly enhance the natural degradation rates so that the RBCs should be achieved 
over an approximate 2-year timeframe.  While there is not currently sufficient data to 
evaluate natural degradation rates, groundwater monitoring data collected from the Pilot 
Study during the next two years will aid in the evaluation of natural degradation rates 
and time to reach background.  VOCs are expected to continue to be reduced beyond 
the RBC goal, ultimately reaching background conditions without further 
biostimulation or bioaugmentation.     

Cost 

The relative magnitude of cost for this alternative is medium with respect to other 
alternatives for this AOC.  This alternative would cost approximately $198,000.  This is 
due to the cost of electron donor, biological media, and labor and equipment involved in 
injection of EISB products.   

Alternative 4 – Alternative Metals Excavation with EISB 

Implementability 

The relative implementability of this alternative is moderate.  The excavation area is 
approximately 13,300 square feet.  The depth of soil excavated would be approximately 
5 feet.  Approximately 3,500 cubic yards of soil would need to be disposed of most 
likely as hazardous waste. 

EISB would be implemented to address groundwater RBC exceedances, while 
excavation would be performed to address metals impacts above background in soils.  
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Direct push technology could be used to inject a grid of dechlorinating electron donor 
and microbial culture.  Monitor wells would also be installed in addition to existing 
monitor wells to monitor the surrounding area.  Less than one month would be required 
to inject the electron donor and biological media. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Soil does 
not exceed RBCs; however, background would be achieved for metals within the AOC 
immediately.  There would be no immediate elimination of groundwater RBC 
exceedances although RBCs in groundwater should be achieved in the near term (likely 
within approximately 2 years)  It is expected as groundwater concentrations decrease, 
soil gas concentrations will decrease as well and be within RBCs in approximately 2 
years.  

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
at the Site as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.   Although no VC is observed in groundwater samples collected from the 
AOC Former Maintenance Yard, this is most likely due to the native microbial 
community, which will be augmented with the KB-1 culture during the EISB 
implementation.  The EISB Pilot Study was able to significantly enhance the natural 
degradation rates so that the RBCs should be achieved over an approximate 2-year 
timeframe.  While there is not currently sufficient data to evaluate natural degradation 
rates, groundwater monitoring data collected from the Pilot Study during the next two 
years will aid in the evaluation of natural degradation rates and time to reach 
background.  VOCs are expected to continue to be reduced beyond the RBC goal, 
ultimately reaching background conditions without further biostimulation or 
bioaugmentation.     

The residual concentrations additionally addressed by this Alternative vs. Alternative 3 
are not anticipated to unreasonably affect present and anticipated beneficial use of water 
or result in water quality less than those prescribed in the Water Quality Control Plans 
and Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
an increased risk associated with any large construction excavation action resulting 
from the operation of heavy machinery and increased road traffic.  Further, 
environmental impacts from carbon emissions and landfill burden related to large 
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excavation activities must be considered when evaluating the relative benefit of 
remedial actions to address concentrations below RBCs. 

Cost 

The relative magnitude of cost for this alternative is high with respect to other 
alternatives for this AOC.  This alternative would cost approximately $1,940,000.  This 
is due to the cost of disposal of excavated soil and groundwater, most likely as 
hazardous waste, electron donor and biological media, and labor and equipment 
involved in excavation and injection of EISB products. 

Alternative 5 – Whole-AOC Excavation and Dewatering 

Implementability 

This alternative is relatively difficult to implement.  Excavation to approximately 10 
feet bgs across the entire delineated AOC (approximately 167,100 square feet) 
represents a major excavation action (Figure 6-3).  Approximately 18,700 cubic yards 
of soil and 1,210,000 gallons of groundwater would be removed.  Sufficient volumes of 
suitable clean fill could be difficult to locate.  Truck traffic through the Site and over 
public roads near the Airport would likely generate public concerns over traffic 
congestion.  Air emissions from truck traffic and volatilizing compounds during the 
work would likely generate concerns from the public and regulatory agencies. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Exposure 
to soil and groundwater impacts would essentially be eliminated.  However, the residual 
concentrations additionally addressed by this Alternative vs. Alternative 3 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental risk associated with any large construction excavation action resulting 
from operation of heavy machinery and increased road traffic.  Further, environmental 
impacts from carbon emissions and landfill burden related to large excavation activities 
must be considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs.  
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Cost 

This alternative represents the highest cost at approximately $11,200,000.  The primary 
cost elements are associated with excavation and offsite disposal of approximately 
18,700 cubic yards of soil and 1,210,000 gallons of water. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Monitored Natural Attenuation” is also not considered to be sufficiently 
protective of human health given the long time frame anticipated to reach risk based 
concentrations or background.  

Alternative 3 “Enhanced In-Situ Bioremediation” would achieve risk based 
concentrations.  Based on the pilot study performed within the Building 131/242 AOC 
to evaluate the EISB alternative, it is estimated that RBCs can be met across this AOC 
within approximately 2 years.  Baseline data from the Pilot Study area shows that 
biodegradation is occurring naturally at the Site, as evidenced by reducing conditions, 
and the presence of cis-1,2-DCE, VC, and ethene.    

VOCs in soil gas are expected to decline in concentration as sources are removed in 
nearby soil and ground water.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  This data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
at the Site as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.   Although no VC is observed in groundwater samples collected from the 
AOC Former Maintenance Yard, this is most likely due to the native microbial 
community, which will be augmented with the KB-1 culture during the EISB 
implementation.  The EISB Pilot Study was able to significantly enhance the natural 
degradation rates so that the RBCs should be achieved over an approximate 2-year 
timeframe.  While there is not currently sufficient data to evaluate natural degradation 
rates, groundwater monitoring data collected from the Pilot Study during the next two 
years will aid in the evaluation of natural degradation rates and time to reach 
background.  VOCs are expected to continue to be reduced beyond the RBC goal, 
ultimately reaching background conditions without further biostimulation or 
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bioaugmentation.  The small scale of the proposed excavation would not pose 
significant construction risk or cause significant environmental impact.   

Although Alternative 3 would cost approximately $76,000 more than Alternative 2, the 
increased cost is offset by the large improvement in remedial time frame. 

Alternative 4 “Alternative Metals Excavation with EISB” would remediate the area 
with metals exceeding background in the vadose zone rapidly through direct 
excavation.  Although several metals exceed background concentrations, they do not 
pose a significant risk to current or anticipated future receptors.  This alternative would 
cost approximately $1,740,000 more than Alternative 3 and $1,810,000 more than 
Alternative 2.   

This Alternative is inconsistent with maximum benefit to the people of the State due to 
the social and environmental costs associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.  Given the small potential for migration and the lack of RBC exceedances of 
the metals impacts addressed by Alternative 4, the incremental benefit of achieving 
background concentrations for metals is not offset the increased cost, physical risk, and 
environmental impacts of a large excavation activity, this alternative is not 
economically feasible vs. Alternative 3.    

Alternative 5 “Whole AOC Excavation” would not be technically feasible until 
demolition has been completed.  According to the schedule provided by the Port, 
demolition in this area will be completed no sooner than August 2010.  Because of this 
constraint, although Alternative 5 would immediately reduce constituent concentrations 
to background through direct excavation, the overall timeframe for the remedial process 
is no better than that of Alternative 3 which could be implemented in advance of 
demolition.   

This Alternative is inconsistent with maximum benefit to the people of the State due to 
the social and environmental costs associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.   Alternative 5 represents an incremental risk associated with the operation of 
heavy machinery and increased road traffic.  Further, environmental impacts from 
carbon emissions and landfill burden related to large excavation activities must also be 
considered.  This alternative would cost approximately $9,260,000 more than 
Alternative 4 and $11,000,000 more than Alternative 3 
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Because there is not a significant risk posed to anticipated Site receptors from VOC and 
metals concentrations below the RBCs, the incremental benefit of immediately 
achieving background concentrations for VOCs and metals does not offset the increased 
cost, physical risk, and environmental impacts of a large excavation activity. This 
alternative is not economically feasible vs. Alternative 3 or 4.    

The recommended remedial alternative for this AOC is Alternative 3 “Enhanced in Situ 
Bioremediation”.  The Site is located in an area designated as non-beneficial use 
groundwater by the Basin Plan (RWQCB, 2006).  The residual VOC concentrations 
below site-specific RBCs not addressed by Alternative 3 are likely to be reduced to 
background over time through natural degradation.  Achievement of the RBCs 
developed in this document is protective of anticipated current and future receptors on-
Site, as described in the Risk Assessment (Geosyntec, 2007).    

VOCs in soil gas are expected to decline in concentration as sources are removed in 
nearby soil and ground water.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  This data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to extremely low hydraulic gradient across this AOC, groundwater velocities in the 
AOC Former Maintenance Yard are estimated to be less than 0.5 feet per year, with 
most constituent transport occurring through dispersion and diffusion.  These factors, 
along with the natural degradation processes observed during the EISB pilot study, 
cause the footprint of impacted groundwater to be very stable and unlikely to migrate to 
Convair Lagoon.  Based on historical Site data, lateral migration of impacted 
groundwater is in equilibrium with natural attenuation and degradation of the 
constituents, which results in a stable or decreasing area of impact over time.  It is 
anticipated that the proposed remedial action (EISB) will reduce the remaining VOC 
mass in place, to below RBCs within approximately 2 years and to background 
conditions over time.  Groundwater monitoring data collected from the Pilot Study 
during the next two years will aid in the evaluation of natural degradation rates and time 
to reach background.  Natural attenuation is expected to further reduce the 
concentrations of residual VOCs in areas which are currently below RBC levels and not 
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directly addressed by Alternative 3.  This will mitigate future potential for impacted 
groundwater to migrate to Convair Lagoon.  Residual metals concentrations above 
background are localized in extent, located above the water table, and unlikely to be 
significantly mobile.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This combination of technologies has been proven to be effective in reducing short- and 
long-term risk or hazard.  It is also moderately implementable, protective of human 
health, and cost effective.  

6.4.8 AOC Building 180 

This AOC contains groundwater impacted with VOCs.  Soil TPH concentrations 
slightly exceed RBCs at one location.  There is no indication that NAPL is present at 
this AOC.  The primary remedial goal for this AOC is reduction of human health risk to 
acceptable levels, defined as achieving the site-specific RBCs presented in Tables 5-1 
through 5-4.  The secondary remedial goal is achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action;  

2. Monitored Natural Attenuation;  

3. Enhanced In-Situ Bioremediation with Targeted Excavation; 

4. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 
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The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-9. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is limited, since the 
concentrations of compounds that exceed RBCs will not be evaluated by the 
implementation of No Action.  Based on observed indicators of natural attenuation, it is 
possible that background concentrations would be achieved over time.  However, 
without a monitoring program, future Site conditions would be unknown.   

Cost 

No additional costs would be expected by implementation of this alternative.   

Alternative 2 – Monitored Natural Attenuation 

Implementability 

MNA is readily implementable at the Site since a monitoring program, required 
infrastructure, and equipment already exists.  Additional monitor wells could be readily 
installed if needed. 

Overall Protection of Human Health 

The overall ability of MNA to be protective of human health at this AOC is moderate.  
The groundwater RBC exceedance in this area is limited to one sample location and the 
sampled concentration was very close to the RBC when last sampled in 2005.  It is 
possible that additional sampling will show that the RBC has been achieved.  The 
potential TPH RBC exceedance is located at 1 foot bgs and only slightly exceeds RBCs. 



 
 
 
 

SC0307 RIFS 81610 f.doc 105 8/16/2010 

Cost 

The cost to implement MNA would be low with respect to both capital costs and O&M 
costs.  The approximate cost of implementing MNA is $44,000.  Capital costs would 
primarily be associated with installation of a monitoring well.  O&M costs would 
primarily be associated with sample collection and analysis, data trending, and 
reporting.  It was assumed that this area would be monitored for 3 years due to the small 
sized VOC plume which would most likely take a short amount of time to naturally 
attenuate to below RBCs. 

Alternative 3 – EISB with Targeted Excavation 

Implementability 

This alternative is moderately implementable.  Based on the results of the bench-scale 
study, addition of electron donor and microbial culture would be required to achieve 
rapid dechlorination rates.  Direct push technology could be used to inject a grid of 
electron donor and dechlorinating microbial culture (Figure 6-1).  A monitor well would 
also be installed to monitor the impacted area.  Less than one month would be required 
to inject the electron donor and microbial culture through temporary direct push 
borings.   

One targeted excavation would be required (Figure 6-2).  The extent of the targeted 
excavation would cover approximately a 10 foot by 10 foot area to approximately 5 feet 
bgs around one soil RBC exceedance for TPH.  The excavation would then be extended 
laterally to an estimated 20 foot by 20 foot area to approximately 2 feet bgs to address a 
horizon of shallow TPH and PCB impacts at approximately 1 foot BGS.  The volume of 
soil removed would not generate technical or administrative challenges. 

Overall Protection of Human Health  

The overall ability of this alternative to be protective of human health is high.  Under 
this alternative, RBCs in groundwater could be achieved in the near term (likely within 
approximately 2 years).   

Baseline data from the Pilot Study area shows that biodegradation is occurring naturally 
in this area as evidenced by reducing conditions, and the presence of cis-1,2-DCE, VC, 
and ethene.   The EISB Pilot Study was able to significantly enhance the natural 
degradation rates so that the RBCs are likely to be achieved over an approximate 2-year 
timeframe.  While there is not currently sufficient data to evaluate natural degradation 
rates, groundwater monitoring data collected from the Pilot Study during the next two 
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years will aid in the evaluation of natural degradation rates and time to reach 
background.  VOCs are expected to continue to be reduced beyond the RBC goal, 
ultimately reaching background conditions without further biostimulation or 
bioaugmentation.     

Cost 

The relative magnitude of cost for this alternative is medium with respect to other 
alternatives for this AOC.  This alternative would cost approximately $145,000.  This is 
due to the cost of electron donor, biological media, labor and equipment involved in 
injection of EISB products, and labor associated with the subsequent monitoring 
program.   

Alternative 4 – Whole-AOPC Excavation and Dewatering 

Implementability 

The relative implementability of this alternative is difficult.  Excavation to 
approximately 10 feet bgs across the entire delineated AOPC would be difficult to 
implement.  The area to be excavated is approximately 7,000 square feet (Figure 6-3).  
A volume of approximately 2,600 cubic yards of soil and 168,000 gallons of water 
would be excavated.  This excavation is not feasible if the buildings are in place. 

Overall Protection of Human Health 

There is limited risk associated with this AOC.  Implementation of this alternative does 
not significantly threaten human health.  However, the residual concentrations 
additionally addressed by this Alternative vs. Alternative 3 are not anticipated to 
unreasonably affect present and anticipated beneficial use of water or result in water 
quality less than those prescribed in the Water Quality Control Plans and Policies 
adopted by the State and Regional Water Boards.  Also, this Alternative is inconsistent 
with maximum benefit to the people of the State due to the social and environmental 
cost associated with the implementation of the remediation as related to the relatively 
incremental improvement in the final Site condition.  These costs include the incidental 
risk associated with any large construction excavation action resulting from operation 
of heavy machinery and increased road traffic.  Further, environmental impacts from 
carbon emissions and landfill burden related to large excavation activities must be 
considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs.  
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Cost 

This alternative has a relatively high cost at approximately $1,580,000.  The primary 
cost elements are associated with excavation offsite disposal of approximately 2,600 
cubic yards of soil and 168,000 gallons of groundwater. 

Recommended Remedial Option 

While all of the evaluated alternatives are considered technically feasible, Alternative 1, 
“No Action” is not sufficiently protective of human health given current soil and ground 
water concentrations in this AOC.   

Alternative 2 “Monitored Natural Attenuation” is protective of human health because 
the VOC exceedances observed in this AOC are relatively close to the RBC and may 
achieve remedial goals by MNA over a relatively short time frame.  Monitoring would 
allow for this process to be tracked and worker exposure to be monitored.  

Alternative 3 “EISB with Targeted Excavation” would achieve risk based 
concentrations.  Based on the pilot study performed within this AOC to evaluate the 
EISB alternative, it is estimated that RBCs are likely to be met across the AOC within 
approximately 2 years.  Baseline data from the Pilot Study area show that 
biodegradation is occurring naturally at the Site as evidenced by reducing conditions 
and the presence of cis-1,2-DCE, VC, and ethene.  The EISB Pilot Study was able to 
significantly enhance the natural degradation rates so that the RBCs should be achieved 
over an approximate 2-year timeframe.  While there is not currently sufficient data to 
evaluate natural degradation rates, groundwater monitoring data collected from the Pilot 
Study during the next two years will aid in the evaluation of natural degradation rates 
and time to reach background.  VOCs are expected to continue to be reduced beyond 
the RBC goal, ultimately reaching background conditions without further 
biostimulation or bioaugmentation.  The small scale of the proposed excavation would 
not pose significant construction risk or cause significant environmental impact.    

Alternative 4 “Whole AOC Excavation” would not be technically feasible until 
demolition has been completed.  According to schedule information provided by the 
Port, demolition in this area will be completed no sooner than August, 2010.  Because 
all RBC exceedances are addressed immediately by Alternative 2, the incremental 
benefit which would be achieved by attaining background concentrations is relatively 
small, and is offset by the near term achievement of RBC goals in advance of Site 
demolition.   
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This Alternative is inconsistent with maximum benefit to the people of the State due to 
the social and environmental costs associated with the implementation of the 
remediation as related to the relatively incremental improvement in the final Site 
condition.  There is an incremental risk associated with the operation of heavy 
machinery and increased road traffic.  Further, environmental impacts from carbon 
emissions and landfill burden related to large excavation activities must also be 
considered.  Alternative 4 is estimated to cost approximately $1,430,000 more than 
Alternative 3.   

Based on this assessment, this alternative is not economically feasible.   The 
incremental benefit of further reducing constituent concentrations vs. Alternative 3 
would not be offset by the increased near-term exposure of construction workers, 
increased cost, physical risk, and environmental impacts of a large excavation activity. 

The recommended remedial alternative for this AOC is Alternative 3 “EISB with 
targeted excavation”.  The Site is located in an area designated as non-beneficial use 
groundwater by the Basin Plan (RWQCB, 2006).  The residual concentrations below 
site-specific RBCs not addressed by Alternative 3 are likely to be reduced to 
background over time through natural degradation.  Achievement of the RBCs 
developed in this document is protective of anticipated current and future receptors on-
Site, as described in the Risk Assessment (Geosyntec, 2007).    

VOCs in soil gas are expected to decline in concentration as sources are removed in 
nearby soil and ground water.  A post-remediation soil gas survey will be conducted to 
collect post-remedial soil gas concentration data.  This data will be used in the post 
remediation risk assessment to confirm remedial actions are complete.  

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to extremely low groundwater flow gradient across this AOC, groundwater 
velocities in the Building 180 area are estimated to be less than 0.5 feet per year, with 
most constituent transport occurring through dispersion and diffusion.  These factors, 
along with the natural degradation processes observed during the EISB pilot study, 
cause the footprint of impacted groundwater to be very stable and unlikely to migrate to 
Convair Lagoon.  Based on historical Site data, lateral migration of impacted 
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groundwater is in equilibrium with natural attenuation and degradation of the 
constituents, which results in a stable or decreasing area of impact over time.  It is 
anticipated that the proposed remedial action (EISB with targeted excavation) will 
reduce the remaining VOC mass in place, to below RBCs within approximately 2 years 
and to background conditions over time.  The excavation would remove the RBC 
exceedance in soil.  Based on existing Site data, natural attenuation is expected to 
further reduce the concentrations of residual VOCs in areas which are currently below 
RBC levels and not directly addressed by Alternative 3.  These areas will also likely 
reach background through natural degradation over time.  Groundwater monitoring data 
collected from the Pilot Study during the next two years will aid in the evaluation of 
natural degradation rates and time to reach background.  As a result, it is very unlikely 
that impacted groundwater will migrate to Convair Lagoon.   

The primary remedial goal (i.e., achieving RBCs) proposed for the recommended 
remedial option for this AOC is consistent with maximum benefit to the people of the 
State, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
This combination of technologies has been proven to be effective in reducing short- and 
long-term risk or hazard.  It is also moderately implementable, protective of human 
health, and cost effective.  

6.4.9 AOPC Explosives Area 

This AOPC contains soil impacted with PCBs at a concentration of 1.5 mg/kg.  There is 
no risk or hazard associated with this location as this value does not exceed the lowest 
RBC for PCBs of 4.2 mg/kg; however, this soil exceeds the proposed PCB target 
cleanup goal of 1.0 mg/kg presented in Section 5.3.  Concentrations of COPCs in soil 
and groundwater within this AOPC are considered acceptably protective of human-
health, and risk-based cleanup is not required at this AOPC.   There is no indication that 
NAPL is present at this AOPC.  The secondary remedial goal for this AOPC is 
elimination of impacts by achieving background concentrations. 
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The alternatives retained for detailed analysis are as follows: 

1. No Action; and 

2. Alternative excavation to approximately 5 feet bgs. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-10. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
protective of human health. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Alternative Excavation 

Implementability 

The relative implementability of this alternative is moderate.  Excavation to 
approximately 5 feet bgs across the entire delineated AOPC would be more difficult to 
implement than No Action.  The area to be excavated is approximately 100 square feet.  
A volume of approximately 20 cubic yards would be excavated. 

Overall Protection of Human Health 

There is no calculated risk associated with this AOPC.  Implementation of this 
alternative does not significantly threaten human health.  Given the small volume of the 
proposed excavation the incidental risk and impacts associated with excavation and 
disposal are low.  
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Cost 

This alternative has a high cost of approximately $27,000.  The primary cost elements 
are associated with excavation and offsite disposal of approximately 20 cubic yards of 
soil. 

Recommended Remedial Option 

Alternative 1 – No Action would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  However, the PCB 
impacts in shallow soil exceed the alternative PCB remedial goal of 1.0 mg/kg. 

Alternative 2 “Alternative Excavation” would achieve the alternative PCB cleanup goal 
for PCBs in the AOC.  Although this would not result in significantly lower risk to 
receptors at the Site, given the small volume of PCB impacted soil in this area, the costs 
wouldn’t be substantial.  This Alternative costs approximately $27,000 more than 
Alternative 1. 

The recommended remedial alternative for this AOPC is Alternative 2 - Alternative 
Excavation.  There is no significant risk associated with this AOPC; however, this 
Alternative will meet the Alternative PCB soil cleanup goal of 1.0 mg/kg.  Based on 
this, the residual concentrations proposed to remain at this AOPC are consistent with 
maximum benefit to the people of the State, do not unreasonably affect present and 
anticipated beneficial use of water and do not result in water quality less than those 
prescribed in the Water Quality Control Plans and Policies adopted by the State and 
Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
There is no identified short- or long-term risk or hazard associated with this AOPC.  It 
is also highly implementable, protective of human health, and cost effective.  

6.4.10 AOPC Test Cell #4/Area D 

This AOPC was observed in 2005 to contain a sheen of LNAPL in monitor well 
142WNC.  A sheen of LNAPL was observed in subsequent monitoring during the third 
quarter of 2007.  TDY is currently working with the RWQCB to obtain closure for the 
Area D/Test Cell #4 area.   Based on the available data, concentrations of COPCs in soil 
and groundwater within this AOPC appear to be protective of human-health. 
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The DEH had previously requested a vapor risk assessment be performed in Area D 
using historical soil analytical data (GTI, 1992; 1995).  Recent studies indicate that soils 
data are the least preferable media to use when evaluating vapor risk due to residual 
VOCs.  Based on these data, a soil gas survey will be performed in Area D to evaluate 
potential health risks due to vapor intrusion.  In the event remediation is warranted, the 
primary remedial goal for this AOPC will be the removal of LNAPL.  The secondary 
remedial goal for this AOPC will be reduction of human health risk to acceptable levels 
and the elimination of impacts by achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. Two Phase Extraction for LNAPL and VOCs in soil and groundwater;  

3. Targeted Excavation for LNAPL and VOCs in soil and groundwater; and 

4. Whole-AOPC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-11. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
protective of human health. 

Cost 

The relative cost to implement No Action at the Site is low with respect to both capital 
and O&M costs.  No additional costs would be expected by implementation of this 
alternative. 
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Alternative 2 – Two Phase Extraction 

Implementability 

The relative implementability of this alternative is high.  TPE would use a liquid-ring 
pump to generate a vacuum, which would be applied to well TC4WNC by lowering a 
suction pipe into the well (approximate location shown on Figure 2-1).  The suction 
would be applied for approximately 8 hours.  Soil vapor, groundwater, and available 
mobile LNAPL would be removed from within the well and surrounding saturated soil.  
In addition, shallow groundwater from the surrounding saturated soil would be drawn 
into the well for removal.  It is expected that the applied vacuum would generate 
between 15 and 30 standard cubic feet per minute (scfm) of vapor flow and 3 to 5 
gallons per minute of liquid. 

Overall Protection of Human Health 

There is no estimated risk associated with this AOPC.  If future soil gas surveys 
indicate potential risk to human health, this alternative would efficiently mitigate risk in 
this area. 

Cost 

The relative cost to implement TPE at the Site is moderate with respect to both capital 
and O&M costs.  To perform a TPE the cost would be approximately $27,000. 

Alternative 3 – Targeted Excavation and Dewatering 

Implementability 

The relative implementability of this alternative is high.  Excavation to approximately 
10 feet bgs in the area of historically observed LNAPL (approximately 150 square feet) 
(Figure 6-2) represents a moderate excavation action.  Approximately 50 cubic yards of 
soil and 5,000 gallons of water would need to be disposed. 

Overall Protection of Human Health 

There is no calculated risk associated with constituents detected within this AOPC.  
However, there is a risk associated with any large construction excavation action 
resulting from operation of heavy machinery and increased road traffic. 
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Cost 

This alternative has a moderate cost at approximately $56,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 50 cubic 
yards of soil and 5,000 gallons of water. 

Alternative 4 – Whole-AOPC Excavation and Dewatering 

Implementability 

The relative implementability of this alternative is moderate.  Excavation to 
approximately 10 feet bgs across the entire delineated AOPC (approximately 12,510 
square feet) (Figure 6-3) represents a moderate excavation action.  Approximately 4,700 
cubic yards of soil and 300,000 gallons of water would need to be disposed. 

Overall Protection of Human Health 

There is no calculated risk associated with constituents detected within this AOPC.  The 
residual concentrations additionally addressed by this Alternative vs. Alternatives 2 or 3 
are not anticipated to unreasonably affect present and anticipated beneficial use of water 
or result in water quality less than those prescribed in the Water Quality Control Plans 
and Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the risk associated with any large construction excavation action resulting from 
operation of heavy machinery and increased road traffic. 

Cost 

This alternative has the highest cost at approximately $2,800,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 4,700 
cubic yards of soil and 300,000 gallons of water. 

Recommended Remedial Option 

Alternative 1 “No Action” is both technically feasible and protective of human health if 
no soil gas concentrations are identified in excess of the RBC and no LNAPL impacts 
are determined to be present.   
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Alternative 2 “Two-Phase Extraction” would achieve RBCs and remove mobile 
LNAPL if impacts are detected in Area D.  This alternative is cost effective and could 
be easily scaled to the observed area of impacts. 

Alternative 3 “Targeted Excavation” could achieve risk based concentrations within 
weeks of performing the remedial action.  The small scale of the proposed excavation 
would not pose significant construction risk or environmental impact.  Although 
Alternative 3 is slightly more costly than Alternative 2, the additional cost of a small 
excavation of approximately 150 square feet is offset by the improved ability to rapidly 
and completely remove the source area.  Over a larger area, however, two phase 
extraction is significantly more cost effective and the benefits of direct excavation do 
not outweigh the cost.  This Alternative costs approximately $29,000 more than 
Alternative 1. 

Alternative 4 “Whole AOPC Excavation” would not be technically feasible until 
demolition has been completed.  According to the schedule provided by the Port, 
demolition in this area will be completed no sooner than August 2010.  Because there 
are no RBC exceedances in this AOPC, the incremental benefit which would be 
achieved by attaining background concentrations is relatively small.  This Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental costs associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  There is an 
incremental risk associated with the operation of heavy machinery and increased road 
traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  Alternative 4 is estimated 
to cost approximately $2,750,000 more than Alternatives 2 or 3.   

Based on this assessment, this alternative is not economically feasible.  The incremental 
benefit of further reducing constituent concentrations vs. Alternatives 2 or 3 would not 
be offset by the increased cost, physical risk, and environmental impacts of a large 
excavation activity. 

 The wells within the Area D AOPC will be gauged for the presence of LNAPL during 
routine semiannual sampling events.  If no LNAPL is observed, a soil gas survey will 
be performed.  If soil gas concentrations are below RBCs, No Action will be the 
selected Alternative.  If LNAPL is observed over a limited area, Alternative 3 “Targeted 
Excavation” will be implemented.  Alternative 2 “Two Phase Extraction” will be 
implemented if impacts are detected over an extensive area.  VOCs in soil gas are 
expected to decline in concentration as sources are removed in nearby soil and ground 
water.  Post-remediation soil gas survey data will be collected after soil gas conditions 
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have reached equilibrium.  These soil gas results will be used in the post remediation 
risk assessment to confirm remedial actions are complete. 

The Site is located in an area designated as non-beneficial use groundwater by the Basin 
Plan (RWQCB, 2006).  The residual concentrations are below site-specific RBCs.  
Achievement of the RBCs developed in this document is protective of anticipated 
current and future receptors on-Site, as described in the Risk Assessment (Geosyntec, 
2007).    

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) and is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Area D/Test 
Cell 4 AOC estimated to be less than 0.5 feet per year.  These factors make migration of 
observed impacts unlikely.  Based on this, the residual concentrations proposed to 
remain at this AOC are consistent with maximum benefit to the people of the State, in 
that further reduction of the anticipated residual constituent concentration would 
provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   

Based on these evaluations, the proposed alternatives are protective for the current and 
future use of the Site, which is restricted to commercial/industrial use for tidelands 
properties.  There is no identified short- or long-term risk or hazard associated with this 
AOPC.  They are moderately implementable, protective of human health, and cost 
effective.  

6.4.11 AOPC Building 142 

This AOPC contains groundwater impacted with PCE with concentrations up to 280 
µg/L, which is below the lowest RBC calculated for PCE of 320 µg/L (commercial 
worker exposure scenario).  A no-further-action determination was granted by the San 
Diego DEH in October 2000 based on current land use (PES, 2001).  Concentrations of 
COPCs in soil and groundwater within the AOPC are considered acceptably protective 
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of human-health, and risk-based cleanup is not required at this AOPC.  There is no 
indication that NAPL is present at this AOPC.  The secondary remedial goal for this 
AOPC is elimination of impacts by achieving background concentrations. 

The alternatives retained for detailed analysis are as follows: 

1. No Action; and 

2. Whole-AOPC excavation and dewatering to approximately 10 feet bgs. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.   The results are summarized for 
comparison in Table 6-12. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
fully protective of human health. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Whole-AOPC Excavation and Dewatering 

Implementability 

This alternative would be relatively difficult to implement.  Excavation to 
approximately 10 feet bgs across the entire delineated AOPC would be more difficult to 
implement than No Action or MNA.  The approximate total area to be covered is 6,500 
square feet (Figure 6-3). 



 
 
 
 

SC0307 RIFS 81610 f.doc 118 8/16/2010 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  The residual 
concentrations additionally addressed by this Alternative vs. Alternative 1 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incremental risk associated with the operation of heavy machinery and increased 
road traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  

Cost 

This alternative has the highest cost at approximately $1,470,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 2,500 
cubic yards of soil and 156,000 gallons of water. 

Recommended Remedial Option 

Alternative 1 “No Action” would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  The background VOC 
exceedance is localized in extent.  Due to the extremely low hydraulic gradient, 
groundwater velocities in the Building 142 area are estimated to be less than 0.5 feet per 
year, with most constituent transport occurring through dispersion and diffusion.  These 
factors, along with the natural degradation processes observed during the EISB pilot 
study, cause the footprint of impacted groundwater to be very stable and unlikely to 
migrate to Convair Lagoon, with the potential to reach background concentrations over 
time.   

Alternative 2 “Whole-AOPC Excavation and Dewatering” would achieve background 
concentrations for VOCs in the AOPC; however, this would not result in significantly 
lower risk to receptors at the Site.  This Alternative is inconsistent with maximum 
benefit to the people of the State due to the social and environmental costs associated 
with the implementation of the remediation as related to the relatively incremental 
improvement in the final Site condition.  Environmental impacts from fossil fuel 
consumption, carbon emissions, and landfill burden related to excavation activities must 
be considered when evaluating the relative benefit of remedial actions to address 
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concentrations below RBCs.  This Alternative costs approximately $1,500,000 more 
than Alternative 1.  Based on this assessment, this alternative is not economically 
feasible.   

Given the small potential for migration of the VOC impacts from this area, the 
incremental benefit of achieving background concentrations for VOCs in the short term 
would not be offset by the increased cost, physical risk, and environmental impacts of 
an excavation activity. 

The recommended remedial alternative for this AOPC is Alternative 1 “No Action”.  
There is no significant risk associated with this AOPC.  The Site is located in an area 
designated as non-beneficial use groundwater by the Basin Plan (RWQCB, 2006).  The 
residual concentrations are below site-specific RBCs.  Achievement of the RBCs 
developed in this document is protective of anticipated current and future receptors on-
Site, as described in the Risk Assessment (Geosyntec, 2007).    

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Building 
142 area are estimated to be less than 0.5 feet per year, with most constituent transport 
occurring through dispersion and diffusion.  These factors, along with the natural 
degradation processes observed during the EISB pilot study, cause the footprint of 
impacted groundwater to be very stable and unlikely to migrate to Convair Lagoon.  
Based on historical Site data, lateral migration of impacted groundwater is in 
equilibrium with natural attenuation and degradation of the constituents, which results 
in a stable or decreasing area of impact over time.  It is anticipated that the remaining 
VOC mass will naturally attenuate to background conditions over time.  Groundwater 
monitoring data collected from the Pilot Study during the next two years will aid in the 
evaluation of natural degradation rates and time to reach background.  This will 
mitigate future potential for impacted groundwater to migrate to Convair Lagoon.  
Based on this, the residual concentrations proposed to remain at this AOC are consistent 
with maximum benefit to the people of the State, in that further reduction of the 
anticipated residual constituent concentration would provide marginal benefit, while 
incurring potentially significant social and environmental costs associated with major 
removal actions.  The proposed risk based remedial goals do not unreasonably affect 
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present and anticipated beneficial use of water and do not result in water quality less 
than those prescribed in the Water Quality Control Plans and Policies adopted by the 
State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
There is no identified short- or long-term risk or hazard associated with this AOPC.  It 
is also highly implementable, protective of human health, and cost effective.  

6.4.12 AOPC Southeast of Building 146 

Data collected in 2003 indicate that groundwater at this AOPC could potentially be 
impacted with VC that exceeds RBCs.  However, confirmation sampling conducted in 
2005 indicates that concentrations have declined well below groundwater RBCs.  No 
soil or soil gas detections exceed RBCs in this area.  Therefore, there is no significant 
risk at this AOPC.  There is no indication that NAPL is present at this AOPC.  The 
secondary remedial goal for this AOPC is elimination of impacts by achieving 
background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; and 

2. Whole-AOC excavation of soil that exceeds background concentrations, to 
approximately 10 feet bgs, with dewatering. 

The results of the detailed analysis of alternatives for this AOC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-13. 

Alternative 1 – No Action 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 6.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
fully protective of human health 
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Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Whole AOPC Excavation and Dewatering 

Implementability 

This alternative is relatively moderate to implement.  Excavation to approximately 10 
feet bgs across the entire delineated AOPC (approximately 100 square feet) (Figure 6-3) 
represents a minor excavation action.  Approximately 37 cubic yards of soil and 2,400 
gallons of groundwater would be removed.  The volume of soil removed would not 
generate technical or administrative challenges. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  The residual 
concentrations additionally addressed by this Alternative vs. Alternative 1 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
an incremental risk associated with the operation of heavy machinery and increased 
road traffic.  Further, environmental impacts from carbon emissions and landfill burden 
related to large excavation activities must also be considered.  

Cost 

This alternative has a moderate cost of approximately $40,000. The primary cost 
elements are associated with excavation and offsite disposal of approximately 37 cubic 
yards of soil and 2,400 gallons of water. 

Recommended Remedial Option 

Alternative 1 “No Action” would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  The background VOC 
exceedance is localized in extent.  Due to the extremely low hydraulic gradient, 
groundwater velocities in the Building 142 area are estimated to be less than 0.5 feet per 
year, with most constituent transport occurring through dispersion and diffusion.  These 
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factors, along with the natural degradation processes observed during the EISB pilot 
study, cause the footprint of impacted groundwater to be very stable and unlikely to 
migrate to Convair Lagoon, with the potential to reach background concentrations over 
time.   

Alternative 2 “Whole AOPC Excavation and Dewatering” would achieve background 
concentrations for VOCs in the AOPC; however, this would not result in significantly 
lower risk to receptors at the Site.  This Alternative is inconsistent with maximum 
benefit to the people of the State due to the social and environmental costs associated 
with the implementation of the remediation as related to the relatively incremental 
improvement in the final Site condition.  Environmental impacts from fossil fuel 
consumption, carbon emissions, and landfill burden related to excavation activities must 
be considered when evaluating the relative benefit of remedial actions to address 
concentrations below RBCs.  This Alternative costs approximately $40,000 more than 
Alternative 1.  Based on this assessment, this alternative is not economically feasible.   

The recommended remedial alternative for this AOPC is Alternative 1 “No Action”.  
There is no significant risk associated with this AOPC.  The Site is located in an area 
designated as non-beneficial use groundwater by the Basin Plan (RWQCB, 2006).  The 
residual concentrations are below site-specific RBCs.  Achievement of the RBCs 
developed in this document is protective of anticipated current and future receptors on-
Site, as described in the Risk Assessment (Geosyntec, 2007).    

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Building 
146 area are estimated to be less than 0.5 feet per year, with most constituent transport 
occurring through dispersion and diffusion.  These factors, along with the natural 
degradation processes observed during the EISB pilot study, cause the footprint of 
impacted groundwater to be very stable and unlikely to migrate to Convair Lagoon.  
Based on historical Site data, lateral migration of impacted groundwater is in 
equilibrium with natural attenuation and degradation of the constituents, which results 
in a stable or decreasing area of impact over time.  It is anticipated that the remaining 
VOC mass will naturally attenuate to background conditions over time.  Groundwater 
monitoring data collected from the Pilot Study during the next two years will aid in the 
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evaluation of natural degradation rates and time to reach background.  This will 
mitigate future potential for impacted groundwater to migrate to Convair Lagoon.  
Based on this, the residual concentrations proposed to remain at this AOC are consistent 
with maximum benefit to the people of the State, in that further reduction of the 
anticipated residual constituent concentration would provide marginal benefit, while 
incurring potentially significant social and environmental costs associated with major 
removal actions.  The proposed risk based remedial goals do not unreasonably affect 
present and anticipated beneficial use of water and do not result in water quality less 
than those prescribed in the Water Quality Control Plans and Policies adopted by the 
State and Regional Water Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
There is no identified short- or long-term risk or hazard associated with this AOPC.  It 
is also highly implementable, protective of human health, and cost effective.  

6.4.13 AOPC Building 120 West 

PCBs were detected in one shallow soil sample at a concentration greater than the 
alternative PCB soil cleanup goal of 1 mg/kg.  No sample exceeded soil RBCs.  
Concentrations of COPCs in soil and groundwater within this AOPC are considered 
protective of human-health, and risk-based cleanup is not required at this AOPC.   
There is no indication that NAPL is present at this AOPC.  The secondary remedial goal 
for this AOPC is elimination of impacts by achieving background concentrations. 

The alternatives retained for detailed analysis are as follows: 

1. No Action;  

2. Alternative Excavation of PCB impacts exceeding the alternative PCB 
cleanup goal; and 

3. Whole-AOPC excavation to approximately 5 feet bgs. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-14. 
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Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
5.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
protective of human health. 

Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Alternative Excavation 

Implementability 

This alternative is highly implementable.  The size of the excavation is moderate 
covering an area of approximately 100 square feet to a depth of approximately 5 feet 
bgs.  Approximately 20 cubic yards of soil would be removed.   

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  Although there is 
an incidental risk associated with any construction excavation action resulting from 
operation of heavy machinery and increased road traffic, given the small volume of the 
proposed excavation the incidental risk and impacts associated with excavation and 
disposal are low. 

Cost 

This alternative has a relatively low cost of approximately $27,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 20 cubic 
yards of soil. 

Alternative 3 – Whole-AOPC Excavation 

Implementability 

The relative implementability of this alternative is moderate.  Excavation to 
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approximately 5 feet bgs across the entire delineated AOPC would be more difficult to 
implement than No Action.  The area to be excavated is approximately 700 square feet 
(Figure 6-3).  A volume of approximately 130 cubic yards would be excavated. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  The residual 
concentrations additionally addressed by this Alternative vs. Alternative 2 are not 
anticipated to unreasonably affect present and anticipated beneficial use of water or 
result in water quality less than those prescribed in the Water Quality Control Plans and 
Policies adopted by the State and Regional Water Boards.  Also, this Alternative is 
inconsistent with maximum benefit to the people of the State due to the social and 
environmental cost associated with the implementation of the remediation as related to 
the relatively incremental improvement in the final Site condition.  These costs include 
the incidental risk associated with any construction excavation action resulting from 
operation of heavy machinery and increased road traffic. 

Cost 

This alternative has a relatively high cost at approximately $102,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 130 cubic 
yards of soil. 

Recommended Remedial Option 

Alternative 1 “No Action” would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  However, one soil same 
exceeded the alternative PCB cleanup goal of 1 mg/kg.  The PCB impacts are localized 
in extent, do not exceed RBCs, and are located above the water table.  Because of the 
extremely low solubility of PCBs and low groundwater flow velocity in this area (less 
than 0.5 feet a year), these impacts are unlikely to be significantly mobile.   

Alternative 2 “Alternative Excavation” would achieve the alternative PCB cleanup goal 
for PCBs in the AOC.  Although this would not result in significantly lower risk to 
receptors at the Site, given the small volume of PCB impacted soil in this area, the costs 
wouldn’t be substantial.  This Alternative costs approximately $27,000 more than 
Alternative 1. 

Alternative 3 “Whole AOPC Excavation” would achieve background concentrations 
across the AOPC; however, this would not result in significantly lower risk to receptors 
at the Site.  This Alternative is inconsistent with maximum benefit to the people of the 
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State due to the social and environmental costs associated with the implementation of 
the remediation as related to the relatively incremental improvement in the final Site 
condition.  Environmental impacts from fossil fuel consumption, carbon emissions, and 
landfill burden related to excavation activities must be considered when evaluating the 
relative benefit of remedial actions to address concentrations below RBCs.  This 
Alternative costs approximately $110,000 more than Alternative 2. 

Based on this assessment, this alternative is not economically feasible.  Given the small 
potential for migration of the COC impacts from this area and the relatively low 
concentrations of metals across the AOPC as compared with background, the 
incremental benefit of achieving background concentrations for these constituents 
would not be offset by the increased cost, physical risk, and environmental impacts of 
an excavation activity. 

The recommended remedial alternative for this AOPC is Alternative 2 “Targeted 
Excavation”.  There is no significant risk associated with this AOPC.  However, this 
Alternative will meet the Alternative PCB soil cleanup goal of 1.0 mg/kg.  Based on 
this, the residual concentrations proposed to remain at this AOPC are consistent with 
maximum benefit to the people of the State, do not unreasonably affect present and 
anticipated beneficial use of water and do not result in water quality less than those 
prescribed in the Water Quality Control Plans and Policies adopted by the State and 
Regional Water Boards.   

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Building 
120 West AOPC are estimated to be less than 0.5 feet per year.  These factors, in 
addition to the extremely low solubility of PCBs make migration of observed impacts 
unlikely.  Based on this, the residual concentrations proposed to remain at this AOC are 
consistent with maximum benefit to the people of the State, do not unreasonably affect 
present and anticipated beneficial use of water and do not result in water quality less 
than those prescribed in the Water Quality Control Plans and Policies adopted by the 
State and Regional Water Boards.   



 
 
 
 

SC0307 RIFS 81610 f.doc 127 8/16/2010 

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.    

6.4.14 AOPC Building 222/228 

This AOPC is impacted with TPH and metals in soil exceeding site-specific background 
concentrations including chromium, cobalt, lead, mercury, nickel, and zinc (Figure 1-3).  
Soil samples collected west of former Building 228 also contained PCBs above the 
alternative PCB cleanup goal of 1.0 mg/kg.  There is no indication that NAPL is present 
at this AOPC.  The secondary remedial goal for this AOPC is elimination of impacts by 
achieving background concentrations. 

The alternatives retained for detailed analysis are: 

1. No Action; 

2. Alternative excavation of PCB impacts exceeding the alternative PCB 
cleanup goal; and 

3. Whole-AOPC excavation of soil that exceeds background concentrations, to 
approximately 5 feet bgs. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-15. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined Section 6.2. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of human health is moderate.  No 
constituent exceeds RBCs in this area. 
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Cost 

No additional costs would be expected by implementation of this alternative. 

Alternative 2 – Alternative Excavation 

Implementability 

This alternative is highly implementable.  The size of the excavation is moderate 
covering an area of approximately 100 square feet to a depth of approximately 5 feet 
bgs.  Approximately 20 cubic yards of soil would be removed.   

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  Although there is 
an incidental risk associated with any construction excavation action resulting from 
operation of heavy machinery and increased road traffic, given the small volume of the 
proposed excavation the incidental risk and impacts associated with excavation and 
disposal are low. 

Cost 

This alternative has a relatively low cost of approximately $27,000.  The primary cost 
elements are associated with excavation and offsite disposal of approximately 20 cubic 
yards of soil. 

Alternative 3 – Whole-AOPC Excavation 

Implementability 

This alternative is relatively difficult to implement.  The size of the excavation is 
moderate covering an area of approximately 12,000 square feet to a depth of 
approximately 5 feet bgs.  Approximately 2,300 cubic yards of soil would be removed.  
However, the excavation cannot be performed with the buildings in place. 

Overall Protection of Human Health 

The overall ability of this alternative to be protective of human health is high.  Soil 
concentrations would achieve background.  The residual concentrations additionally 
addressed by this Alternative vs. Alternative 2 are not anticipated to unreasonably affect 
present and anticipated beneficial use of water or result in water quality less than those 
prescribed in the Water Quality Control Plans and Policies adopted by the State and 
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Regional Water Boards.  Also, this Alternative is inconsistent with maximum benefit to 
the people of the State due to the social and environmental cost associated with the 
implementation of the remediation as related to the relatively incremental improvement 
in the final Site condition.  These costs include the increased risk associated with any 
large construction excavation action resulting from operation of heavy machinery and 
increased road traffic. 

Cost 

This alternative has a high cost at approximately $1,185,000. The primary cost elements 
are associated with excavation and offsite disposal of approximately 2,300 cubic yards 
of soil. 

Recommended Remedial Option 

Alternative 1 “No Action” would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  The PCB and metals 
impacts are localized in extent, do not exceed RBCs, and are located above the water 
table.  However, the PCB impacts in shallow soil exceed the alternative PCB remedial 
goal of 1.0 mg/kg.  Because of the extremely low solubility of PCBs and low 
groundwater flow velocity in this area (less than 0.5 feet a year), these impacts are 
unlikely to be significantly mobile.   

Alternative 2 “Alternative Excavation” would achieve the alternative PCB cleanup goal 
for PCBs in the AOC.  Although this would not result in significantly lower risk to 
receptors at the Site, given the small volume of PCB impacted soil in this area, the costs 
wouldn’t be substantial.  This Alternative costs approximately $27,000 more than 
Alternative 1. 

Alternative 3 “Whole AOPC Excavation” would achieve background concentrations 
across the AOPC; however, this would not result in significantly lower risk to receptors 
at the Site.  This Alternative is inconsistent with maximum benefit to the people of the 
State due to the social and environmental costs associated with the implementation of 
the remediation as related to the relatively incremental improvement in the final Site 
condition.  Environmental impacts from fossil fuel consumption, carbon emissions, and 
landfill burden related to excavation activities must be considered when evaluating the 
relative benefit of remedial actions to address concentrations below RBCs.  This 
Alternative costs approximately $1,160,000 more than Alternative 2. 

Based on this assessment, this alternative is not economically feasible.  Given the small 
potential for migration of the COC impacts from this area and the relatively low 
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concentrations of metals across the AOPC as compared with background, the 
incremental benefit of achieving background concentrations for these constituents 
would not be offset by the increased cost, physical risk, and environmental impacts of 
an excavation activity. 

The recommended remedial alternative for this AOPC is Alternative 2 “Alternative 
Excavation”.  There is no significant risk associated with this AOPC, however this 
Alternative will meet the Alternative PCB soil cleanup goal of 1.0 mg/kg.  Based on 
this, the residual concentrations proposed to remain at this AOPC are consistent with 
maximum benefit to the people of the State, do not unreasonably affect present and 
anticipated beneficial use of water and do not result in water quality less than those 
prescribed in the Water Quality Control Plans and Policies adopted by the State and 
Regional Water Boards.   

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the Building 
222/228 Area are estimated to be less than 0.5 feet per year.  The soil impacts above 
background concentrations are located primarily in shallow soil, above the groundwater 
table.  Due to this, migration of the observed impacts is unlikely.  Based on this, the 
residual concentrations proposed to remain at this AOC are consistent with maximum 
benefit to the people of the State, do not unreasonably affect present and anticipated 
beneficial use of water and do not result in water quality less than those prescribed in 
the Water Quality Control Plans and Policies adopted by the State and Regional Water 
Boards.   

Based on these evaluations, this alternative is protective for the current and future use 
of the Site, in that further reduction of the anticipated residual constituent concentration 
would provide marginal benefit, while incurring potentially significant social and 
environmental costs associated with major removal actions.  The proposed risk based 
remedial goals do not unreasonably affect present and anticipated beneficial use of 
water and do not result in water quality less than those prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Boards.   
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6.4.15 AOPC South of Building 121 

AOPC South of Building 121 (Figure 1-3) is located in the San Park area adjacent to the 
Site entrance from North Harbor Drive.  PCBs were detected in soil in excess of the 
alternative PCB cleanup goal of 1 mg/kg.  No sample results from this area exceed soil 
RBCs.  Concentrations of COPCs in soil and groundwater within this AOPC are 
considered acceptably protective of human-health, and risk-based cleanup is not 
required at this AOPC.   There is no indication that NAPL is present at this AOPC.  The 
secondary remedial goal for this AOPC is elimination of impacts by achieving 
background concentrations. 

The alternatives retained for detailed analysis are as follows: 

1. No Action; and 

2. Alternative excavation to approximately 5 feet bgs. 

The results of the detailed analysis of alternatives for this AOPC are presented below, 
along with a brief description of the alternative.  The results are summarized for 
comparison in Table 6-16. 

Alternative 1 – No Action  

Implementability 

The No Action alternative is readily implementable as the criteria are defined in Section 
6.2. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  This alternative is 
protective of human health. 

Cost 

No additional costs would be expected by implementation of this alternative. 
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Alternative 2 – Alternative Excavation 

Implementability 

The relative implementability of this alternative is difficult.  Excavation to 
approximately 5 feet bgs across the entire delineated AOPC would be more difficult to 
implement than No Action.  The area to be excavated is approximately 100 square feet 
(Figure 6-3).  A volume of approximately 20 cubic yards would be excavated.  
However, this excavation is located in area with many sensitive subsurface utilities for 
the primary fiber optic communication lines for Lindbergh Field.  To excavate in this 
area, a method such as air knifing would need to be used.  However, even with this 
alternative excavation method there is significant risk that critical infrastructure could 
be damaged. 

Overall Protection of Human Health 

There is no estimated unacceptable risk associated with this AOPC.  Although there is 
an incidental risk associated with any construction excavation action resulting from 
operation of heavy machinery and increased road traffic, given the small volume of the 
proposed excavation the incidental risk to human health associated with excavation and 
disposal are low. 

Cost 

This alternative has a relatively high cost at approximately $87,000 due to the modified 
excavation methods required for excavation in the vicinity of sensitive utilities. 

Recommended Remedial Option 

Alternative 1 “No Action” would be an acceptable alternative for this AOPC.  There is 
no significant risk associated with impacts within this AOPC.  The PCB impact is 
localized in extent, does not exceed RBCs, and is located above the water table. 
However, the PCB impacts in shallow soil exceed the alternative PCB remedial goal of 
1.0 mg/kg. 

Alternative 2 “Alternative Excavation” would achieve the alternative PCB cleanup goal 
for PCBs in the AOC.  This would not result in significantly lower risk to receptors at 
the Site.  Due to the sensitive infrastructure in the area, the excavation cost is 
significantly increased, and consequently the cost per percent mass removal for this 
excavation is significantly higher than the average cost of an excavation to 1 mg/kg for 
other parts of the Site.   
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The maximum concentration observed at this AOC was 1.9 mg/kg at a depth of 3 feet 
bgs.  If a 20 cubic yard excavation is conservatively estimated to remove 22 grams of 
PCBs (0.32% of total site mass), the cost per percent mass removed would be over 
$270,000.  Based on the cost analysis presented in Section 5.3, the mass removal 
efficiency of this excavation would be well above the economically feasible inflection 
point observed for the typical 1 mg/kg alternative cleanup goal. 

Given this reduced remedial efficiency and the high risk of damaging critical 
infrastructure utilities located within the, the increase in risk to infrastructure, and cost 
of the excavation activity would not be offset by the incremental benefit of achieving 
additional reduction in concentrations for PCBs.  This Alternative costs approximately 
$87,000 more than Alternative 1.  Based on this assessment, this alternative is not 
economically feasible.  The recommended remedial alternative for this AOPC is 
Alternative 1 “No Action”.  There is no significant risk associated with this AOPC.  The 
Site is located in an area designated as non-beneficial use groundwater by the Basin 
Plan (RWQCB, 2006).  The residual concentrations are below site-specific RBCs.  
Achievement of the RBCs developed in this document is protective of anticipated 
current and future receptors on-Site, as described in the Risk Assessment (Geosyntec, 
2007).    

A detailed evaluation of the potential impacts to Convair Lagoon relative to California 
Toxics Rule (CTR) is presented in Appendix A of the Site-Wide Risk Assessment 
(Geosyntec, 2007).  This evaluation concludes that groundwater impacts on Site are not 
currently impacting Convair Lagoon in excess of these standards via either direct 
discharge through the subsurface or potential migration through potential preferential 
SWCS pathways.   

Due to the extremely low hydraulic gradient, groundwater velocities in the South of 
Building 121 AOPC are estimated to be less than 0.5 feet per year.  These factors, in 
addition to the extremely low solubility of PCBs make migration of observed impacts 
unlikely.  Based on this, the residual concentrations proposed to remain at this AOC are 
consistent with maximum benefit to the people of the State, in that further reduction of 
the anticipated residual constituent concentration would provide marginal benefit, while 
incurring potentially significant social and environmental costs associated with the 
alternative removal action.  The proposed risk based remedial goals do not 
unreasonably affect present and anticipated beneficial use of water and do not result in 
water quality less than those prescribed in the Water Quality Control Plans and Policies 
adopted by the State and Regional Water Boards.   
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Based on these evaluations, this alternative is protective for the current and future use 
of the Site, which is restricted to commercial/industrial use for tidelands properties.  
There is no identified short- or long-term risk or hazard associated with this AOPC.  It 
is also highly implementable, protective of human health, and cost effective.  
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7.0 CONCEPTUAL REMEDIAL ACTION PLAN 

The conceptual remedial action plan (RAP) for each AOC and AOPC is presented 
below.  The conceptual RAP is based on the results of the feasibility study presented in 
Section 6.  Descriptions of the conceptual design of the recommended alternatives are 
provided herein and are summarized in Table 7-1.  These conceptual designs form the 
basis of the cost-comparisons within this report, but do not represent final engineered 
design recommendations. 

7.1 Pilot Study / Fast Track Remedial Actions 

To more fully evaluate the effectiveness of the selected remedial alternative, a pilot 
study is proposed for the EISB remedy in the 131/242 AOC.  It is further recommended 
that the excavations able to be conducted in advance of building demolition proceed on 
a fast track in advance of the full scale implementation of the EISB remedy.  These pilot 
study/fast track actions are described below. 

7.1.1 AOC Building 131/242 

The recommended alternative for this AOC is targeted excavation for VOCs exceeding 
RBCs in soil and EISB for VOCs in groundwater (Figure 7-1).  This remedial 
alternative is cost effective and addresses RBC exceedances in both soil and 
groundwater.  VOCs in soil gas are expected to decline in concentration as sources are 
removed in nearby soil and groundwater. A post-remediation soil gas survey will be 
conducted to collect post-remedial soil gas concentration data.  These data will be used 
in the post remediation risk assessment to confirm remedial actions are complete.   

The expected implementation of the targeted excavation with EISB alternative would 
consist of the following major steps: 

Targeted Excavation 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 20 foot by 20 foot targeted area around the soil 
RBC exceedance location (Figure 7-1) to approximately 7 feet bgs, or until 
groundwater is encountered.  Place spoils in roll-off bins for waste profiling,  
offsite transport, and disposal; 

• Collect confirmation samples from the floor and side walls of the 
excavation; and 
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Grade, compact, confirm compaction, and demobilize all equipment and spoils. 

Enhanced In-Situ Bioremediation 

• Select proposed injection locations based on accessibility and technical 
merit; 

• Acquire direct push permit and well construction permit; 

• Install a series of temporary injection probes to be connected by manifolds 
to inject the required amount of electron donor and microbial culture in each 
well.  The number of injection wells required will be based on a calculated 
ROI of 5 feet (Figure 7-1); 

• Install monitor wells using a hollow stem auger drill rig; 

• Monitor groundwater quality twice per year; and 

• Determine if additional electron donor application is required. 

7.1.2 AOC Building 156 

The recommended alternative for this AOC is targeted excavations for PCBs and PCE 
in soil.  This is a readily implementable remedial alternative that will addresses RBC 
exceedances in the soil.  VOCs in soil gas are expected to decline in concentration as 
sources are removed in nearby soil and groundwater. A post-remediation soil gas survey 
will be conducted to collect post-remedial soil gas concentration data.  These data will 
be used in the post remediation risk assessment to confirm remedial actions are 
complete.   

Targeted Excavations 

The expected implementation of the targeted excavations alternative would consist of 
the following major steps: 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil in two 10 foot by 10 foot areas around each RBC 
exceedance location (Figure 7-1) to approximately 5 feet bgs; 

• Place spoils in roll-off bins for waste profiling, offsite transport and 
disposal; 
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• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 

7.1.3 AOC Building 102 Targeted Excavation Implementation 

The recommended alternative for this AOC is targeted excavation for VOCs and TPH 
exceeding RBCs in soil and groundwater (Figure 7-1).  The excavation for VOCs is 
recommended as fast-track source removal.  This remedial alternative is cost effective 
and addresses RBC exceedances in both soil and groundwater.   

The implementation of the targeted excavations would consist of the following major 
steps: 

Targeted Excavation  

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot area around the VOC RBC 
exceedance location (Figure 7-1) to approximately 7 feet bgs, or until 
groundwater is encountered.  Place spoils in roll-off bins for waste profiling, 
offsite transport, and disposal;  

• If LNAPL is observed, excavate to 1 foot below the water table, remove 
LNAPL from the excavation to the greatest extent practicable by dewatering 
with a vacuum truck;  

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 

7.1.4 AOC Building 120 South 

The recommended remedial action for this AOC is excavation of the area exceeding 
RBCs for TPH in soil. 
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Targeted Excavation 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the approximate 920 square foot area around the 
potential LNAPL location (Figure 7-1) to approximately 5 feet bgs.  Place 
spoils in roll-off bins for waste profiling,  offsite transport, and disposal; 

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 

7.1.5 AOC Building 130/166 AST/120/121 Targeted Excavation 

The recommended alternative for this AOC is targeted excavations for VOCs and PCBs 
exceeding RBCs in soil and EISB for VOCs in groundwater (Figure 7-1).  This 
remedial alternative is cost effective and addresses RBC exceedances in both soil and 
groundwater.  The expected implementation of the targeted excavations for PCBs and 
EISB for VOCs in groundwater for this AOC is described in Section 7.2.  The 
implementation of the targeted excavation for VOCs would consist of the following 
major steps: 

Targeted Excavation 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot pothole area around the RBC 
exceedance location (Figure 7-1) to approximately 7 feet bgs, or until 
groundwater is encountered; 

• Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal; 

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 
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7.1.6 AOC Building 180 Targeted Excavation 

The recommended alternative for this AOC is targeted excavation for TPH exceeding 
RBCs in soil and EISB for VOCs in groundwater (Figure 7-1).  This remedial 
alternative is cost effective and addresses RBC exceedances in both soil and 
groundwater.  The expected implementation of the EISB for VOCs in groundwater for 
this AOC is described in Section 7.4.  The implementation of the targeted excavation 
alternative would consist of the following major steps: 

Targeted Excavation 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot targeted area around the RBC 
exceedance location (Figure 7-1) to approximately 5 feet bgs, or until 
groundwater is encountered; 

• Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal; 

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 

7.2 Full Scale Remedial Actions 

Following the implementation of the Building 131/242 Pilot study and pending 
available access to perform the following remedial actions following Site demolition, 
the following remedial actions are proposed. 

7.2.1 AOC Building 130/166 AST/120/121 EISB Implementation 

The recommended alternative for this AOC is targeted excavations for VOCs and PCBs 
exceeding RBCs in soil and EISB for VOCs in groundwater (Figure 7-1).  The VOC 
excavation is recommended as a fast track source removal with full scale EISB 
implementation following the pilot study in the 131/242 area, and the remaining PCB 
targeted excavations following removal of the 30-inch east SWCS during Site 
demolition.  This remedial alternative is cost effective and addresses RBC exceedances 
in both soil and groundwater.  VOCs in soil gas are expected to decline in concentration 
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as sources are removed in nearby soil and groundwater. A post-remediation soil gas 
survey will be conducted to collect post-remedial soil gas concentration data.  These 
data will be used in the post remediation risk assessment to confirm remedial actions 
are complete.   

The expected implementation of the targeted excavation for VOCs in this AOC is 
described in Section 7.1.6.  The expected implementation of the EISB  and remaining 
targeted excavations would consist of the following major steps: 

Enhanced In-Situ Bioremediation 

• Select proposed injection locations based on accessibility and technical 
merit; 

• Acquire direct push permit and well construction permit; 

• Install a series of temporary injection probes to be connected by a manifold 
to inject the required amount of electron donor and microbial culture in each 
well.  The number of injection wells required will be based on an assumed 
ROI of 5 feet (Figure 7-1); 

• Install monitor wells using a hollow stem auger drill rig; 

• Monitor groundwater quality twice per year;  

• Determine if additional electron donor application is required. 

Targeted Excavations 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the areas around the RBC or alternative PCB cleanup 
goal exceedance locations (Figure 7-1); 

• Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal; 

• Collect confirmation samples from the floor and side walls of the 
excavation; and 
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• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils. 

7.2.2 AOC Building 158 

The recommended alternative for this AOC is targeted excavation for potential LNAPL 
and CrVI in soil, and ISR by injection of EVO for CrVI in groundwater.  However, if 
the post-demolition investigation of the extent of CrVI impacts significantly increases 
the estimated volume of impacted soils, then the recommended alternative may become 
targeted excavation for potential LNAPL in soil, in-situ mixing of FeSO4 for CrVI in 
soil, and ISR by injection of EVO for CrVI in groundwater.  The targeted excavations 
will remove soil with potential LNAPL and CrVI and are a cost-effective way of 
addressing the RBC exceedances associated with Building 158 when coupled with ISR 
of the residual CrVI in groundwater.  VOCs in nearby soil gas are expected to decline in 
concentration as sources are removed in nearby soil and groundwater. A post-
remediation soil gas survey will be conducted to collect post-remedial soil gas 
concentration data.  These data will be used in the post remediation risk assessment to 
confirm remedial actions are complete.   

The expected implementation of this alternative would consist of the following major 
steps: 

Targeted Excavation Alternative 

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot area around the potential 
LNAPL location (Figure 7-1) to approximately 7 feet bgs, or until 
groundwater is encountered.  Remove the 40 by 80 foot area around the 
CrVI soil exceedances to approximately 4 feet BGS.  Place spoils in roll-off 
bins for waste profiling, offsite transport, and disposal;  

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Grade, compact, confirm compaction, and demobilize all equipment and 
spoils.  

In-Situ Mixing Alternative 

• Mobilize a drill rig and mixing auger; 
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• Mix FeSO4 solution directly into vadose zone treatment area; 

• Collect confirmation samples from within treatment zone; and 

• Stabilize, grade, and demobilize all equipment. 

In-Situ Reduction 

• Select proposed injection locations based on accessibility and technical 
merit; 

• Acquire direct push permit and well construction permit; 

• Mobilize the direct-push rig and support vehicles and personnel to the Site; 

• Initiate injection of the EVO solution across the delineated AOC; 

• After two months collect confirmation groundwater samples for CrVI 
analysis by direct push technique; and 

• Inject additional EVO based on results of confirmation sampling, if required. 

7.2.3 AOC Former Maintenance Yard 

The recommended alternative for this AOC is EISB for VOCs in groundwater (Figure 
7-1).  This remedial alternative is cost effective and addresses RBC exceedances in 
groundwater.  VOCs in soil gas are expected to decline in concentration as sources are 
removed in nearby soil and groundwater. A post-remediation soil gas survey will be 
conducted to collect post-remedial soil gas concentration data.  These data will be used 
in the post remediation risk assessment to confirm remedial actions are complete.   

The expected implementation of the EISB alternative would consist of the following 
major steps: 

Enhanced In-Situ Bioremediation 

• Select proposed injection locations based on accessibility and technical 
merit; 

• Acquire direct push permit and well construction permit; 
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• Install a series of temporary injection probes to be connected by manifolds 
to inject the required amount of electron donor and microbial culture in each 
well.  The number of injection wells required will be based on an assumed 
ROI of 5 feet (Figure 7-1); 

• Install monitor wells using a hollow stem auger drill rig; 

• Monitor groundwater quality twice per year; and 

• Determine if additional electron donor application is required. 

7.2.4 AOC Building 180 

The recommended alternative for this AOC is EISB with targeted excavation.  This 
remedial alternative is cost effective and addresses RBC exceedances in soil and 
groundwater.  The excavation is recommended as a fast track source removal with full 
scale EISB implementation following the pilot study in the 131/242 area.  VOCs 
concentrations in soil gas are expected to decline as sources are removed in nearby 
groundwater.  A post-remediation soil gas survey will be conducted to collect post-
remedial soil gas concentration data.  These data will be used in the post remediation 
risk assessment to confirm remedial actions are complete.   

The expected implementation of the targeted excavation for this AOC is described in 
Section 7.1.7.  The expected implementation of the EISB alternative would consist of 
the following major steps: 

Enhanced In-Situ Bioremediation 

• Select proposed injection locations based on accessibility and technical 
merit; 

• Acquire direct push permit and well construction permit; 

• Install a series of temporary injection probes to be connected by a manifold 
to inject the required amount of electron donor and microbial culture in each 
well.  The number of injection wells required will be based on a ROI of 5 
feet (Figure 7-1); 

• Install monitor wells using a hollow stem auger drill rig; 

• Monitor groundwater quality twice per year; and 
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• Determine if additional electron donor application is required. 

7.2.5 AOPC Explosives Area 

The recommended alternative for this AOC is alternative excavation for PCBs 
exceeding the alternative PCB cleanup goal in soil (Figure 7-1).  The implementation of 
the Alternative excavation would consist of the following major steps: 

Alternative Excavation  

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot area around the PCB alternate 
cleanup goal exceedance location (Figure 7-1) to approximately 5 feet bgs.  
Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal;  

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Backfill, grade, compact, confirm compaction, and demobilize all equipment 
and spoils. 

7.2.6 AOPC Test Cell #4/Area D 

The recommended alternative for this AOPC will be determined after completion of a 
soil gas survey and vapor risk assessment.  Wells within the AOPC will continue to be 
monitored for LNAPL sheen. 

7.2.7 AOPC Building 142 

The recommended alternative for this AOPC is No Action.  No soil, groundwater, or 
soil gas samples exceed RBCs.  The cost and risk associated with additional actions 
would not be offset by the incremental benefit of achieving background. 

7.2.8 AOPC Southeast of Building 146 

The recommended alternative for this AOPC is No Action.  No soil, groundwater, or 
soil gas samples exceed RBCs.  The cost and risk associated with additional actions 
would not be offset by the incremental benefit of achieving background. 
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7.2.9 AOPC Building 120 West 

The recommended alternative for this AOC is alternative excavation for PCBs 
exceeding the alternative PCB cleanup goal in soil (Figure 7-1).  The implementation of 
the alternative excavation would consist of the following major steps: 

Alternative Excavation  

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot area around the PCB alternate 
cleanup goal exceedance location (Figure 7-1) to approximately 5 feet bgs.  
Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal;  

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Backfill, grade, compact, confirm compaction, and demobilize all equipment 
and spoils. 

7.2.10 AOPC Building 222/228 

The recommended alternative for this AOC is alternative excavation for PCBs 
exceeding the alternative PCB cleanup goal in soil (Figure 7-1).  The implementation of 
the alternative excavation would consist of the following major steps: 

Alternative Excavation  

• Mobilize a backhoe, loader, and roll-off bins to a pre-selected staging area; 

• Remove the soil from the 10 foot by 10 foot area around the PCB alternate 
cleanup goal exceedance location (Figure 7-1) to approximately 5 feet bgs.  
Place spoils in roll-off bins for waste profiling, offsite transport, and 
disposal;  

• Collect confirmation samples from the floor and side walls of the 
excavation; and 

• Backfill, grade, compact, confirm compaction, and demobilize all equipment 
and spoils. 



 
 
 
 

SC0307 RIFS 81610 f.doc 146 8/16/2010 

7.2.11 AOPC South of Building 121 

The recommended alternative for this AOPC is No Action.  No soil, groundwater, or 
soil gas samples exceed RBCs.  One sample exceeded the alternative soil PCB cleanup 
goal.  However, the substantial increased cost and risk associated with additional 
actions (due to the sensitive infrastructure in the area) would not be offset by the 
incremental benefit of achieving background. 
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Table 3-1
Calculated Background Concentrations for Metals and Cyanide in Soil and Groundwater

2701 North Harbor Drive
San Diego, California

Geosyntec Consultants

Max Background Min Detected Max Detected No. Samples % Detection
(mg/kg) (mg/kg) (mg/kg) Above Background

Antimony 3.9 0.3 8.5 408 0.7%
Arsenic 23a 0.4 23 408 0.0%
Barium 440a 1 440 408 0.0%
Beryllium b ND ND 408 b
Cadmium 3.6 0.06 6.8 408 0.7%
Chromium 47 1.8 2200 431 6.0%
Cobalt 23 0.5 100 408 1.5%
Copper 55 0.2 200 408 0.7%
Lead 13.4 0.6 150 408 5.9%
Mercury 0.065 0.03 0.38 409 2.7%
Molybdenum 2.3 0.1 10 408 1.0%
Nickel 14.3 0.7 170 408 3.7%
Selenium 23.7 0.3 30 408 0.5%
Silver b 0.5 2.5 408 b
Thallium b 2.2 2.2 408 b
Vanadium 70a 0.8 70 408 0.0%
Zinc 53 2 710 408 5.4%
Cyanide (total) b 0.08 1.7 161 b
Cyanide (amenable) b 0.08 1 159 b

Max Background Min Detected Max Detected No. Samples % Detection
(mg/L) (mg/L) (mg/L) Above Background

Antimony b 0.03 3 121 b
Arsenic b ND ND 121 b
Barium 0.49a 0.0099 0.49 121 0.0%
Beryllium b 0.0003 0.01 121 b
Cadmium b 0.0031 0.01 121 b
Chromium 0.03 0.002 250 121 1.7%
Cobalt 0.04 0.0008 0.09 121 0.8%
Copper b 0.002 0.019 121 b
Lead b ND ND 121 b
Mercury b ND ND 127 b
Molybdenum 0.046 0.004 0.29 121 26.4%
Nickel 0.1 0.003 0.45 121 4.1%
Selenium 0.63 0.025 1.3 121 4.1%
Silver b ND ND 121 b
Thallium b ND ND 121 b
Vanadium 0.076 0.0006 0.13 121 1.7%
Zinc 0.069 0.006 1.3 121 5.0%
Cyanide (total) b 0.005 0.01 19 b
Cyanide (amenable) b ND ND 19 b

Notes:
a - Entire dataset within background
b - Insufficient detections to determine  background
mg/kg - milligram per kilogram
mg/L - milligram per liter

Soil 

Groundwater
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Table 4-1
Hydropunch Results, Building 158

2701 North Harbor Drive, San Diego, California

T-47 GW-11 T-48 GW-11 T-48 GW-35 T-49 GW-11
Parameter Units 13-Apr-06 13-Apr-06 13-Apr-06 13-Apr-06
Metals
Chromium mg/L 0.0034 665 0.012 216
Hexavalent Chromium mg/L ND<0.0040 580 0.16 280
Total Petroleum Hydrocarbons
C6-C12 GRO mg/L 0.27 J 0.29 J 0.29 J 0.36 J
C13-C22 DRO mg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14
C23-C32 HRO mg/L 0.53 J 0.40 J 0.62 J 0.66 J
Total Petroleum Hydrocarbons mg/L 0.80 J 0.70 J 0.91 J 1.0 J

T-47-GT T-48-6B T-49-5.5B
Parameter Units 13-Apr-06 13-Apr-06 13-Apr-06
Total Petroleum Hydrocarbons
C6-C12 GRO mg/kg ND<6.2 21 ND<5.9
C13-C22 DRO mg/kg ND<6.2 ND<6.1 ND<5.9
C23-C32 HRO mg/kg 12 J 200 13 J
Total Petroleum Hydrocarbons mg/kg ND<22 220 ND<21

Notes:
GRO - Gasoline range organics
DRO - Diesel range organics
HRO - Heavy range organics
ND< - Analyte not detected above associated method detection limit (MDL)
J - Analyte was detected at a concentration below the reporting limit and above the MDL; reported

value is estimated

Groundwater

Soil
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Table 4-2
Deep Monitor Well Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

B131-MW2D B131-MW3D
Parameter Units 31-Mar-06 31-Mar-06
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L ND<1.5 ND<1.6
1,2-Dichlorobenzene µg/L ND<1.0 ND<1.1
1,3-Dichlorobenzene µg/L ND<1.0 ND<1.1
1,4-Dichlorobenzene µg/L ND<1.0 ND<1.1
1,4-Dioxane µg/L ND<0.50 ND<0.52
2,4,5-Trichlorophenol µg/L ND<2.2 ND<2.3
2,4,6-Trichlorophenol µg/L ND<2.2 ND<2.3
2,4-Dichlorophenol µg/L ND<1.0 ND<1.1
2,4-Dimethylphenol µg/L ND<2.0 ND<2.1
2,4-Dinitrophenol µg/L ND<1.5 ND<1.6
2,4-Dinitrotoluene µg/L ND<1.0 ND<1.1
2,6-Dinitrotoluene µg/L ND<1.8 ND<1.9
2-Chloronaphthalene µg/L ND<1.0 ND<1.1
2-Chlorophenol µg/L ND<1.0 ND<1.1
2-Methyl-4,6-dinitrophenol µg/L ND<1.5 ND<1.6
2-Methylnaphthalene µg/L ND<1.0 ND<1.1
2-Methylphenol µg/L ND<1.0 ND<1.1
2-Nitroaniline µg/L ND<1.0 ND<1.1
2-Nitrophenol µg/L ND<1.0 ND<1.1
3,3'-Dichlorobenzidine µg/L ND<3.5 ND<3.6
3/4-Methylphenol µg/L ND<1.0 8.9 J
3-Nitroaniline µg/L ND<1.5 ND<1.6
4-Bromophenyl phenyl ether µg/L ND<2.0 ND<2.1
4-Chloro-3-methylphenol µg/L ND<1.0 ND<1.1
4-Chloroaniline µg/L ND<1.7 ND<1.8
4-Chlorophenyl phenyl ether µg/L ND<1.0 ND<1.1
4-Nitroaniline µg/L ND<1.9 ND<2.0
4-Nitrophenol µg/L ND<1.7 ND<1.8
Acenaphthene µg/L ND<1.0 ND<1.1
Acenaphthylene µg/L ND<1.0 ND<1.1
Aniline µg/L ND<3.0 ND<3.1
Anthracene µg/L ND<1.0 ND<1.1
Benzo(a)anthracene µg/L ND<1.5 ND<1.6
Benzo(a)pyrene µg/L ND<1.8 ND<1.9
Benzo(b)fluoranthenes µg/L ND<1.7 ND<1.8
Benzo(g,h,i)perylene µg/L ND<4.1 ND<4.2
Benzo(k)fluoranthene µg/L ND<1.9 ND<2.0
Benzoic Acid µg/L 4.7 J 4.4 J
Benzyl Alcohol µg/L ND<1.0 ND<1.1
bis(2-Chloroethoxy) Methane µg/L ND<1.0 ND<1.1
bis(2-Chloroethyl) Ether µg/L ND<1.0 ND<1.1
bis(2-Chloroisopropyl) Ether µg/L ND<1.0 ND<1.1
bis(2-Ethylhexyl) Phthalate µg/L ND<1.0 ND<1.1
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Table 4-2
Deep Monitor Well Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

B131-MW2D B131-MW3D
Parameter Units 31-Mar-06 31-Mar-06
SVOCs
Butyl Benzyl Phthalate µg/L ND<1.6 ND<1.7
Chrysene µg/L ND<1.5 ND<1.6
Dibenz(a,h)anthracene µg/L ND<3.4 ND<3.5
Dibenzofuran µg/L ND<1.0 ND<1.1
Diethyl Phthalate µg/L ND<6.6 ND<6.8
Dimethyl Phthalate µg/L ND<1.0 ND<1.1
Di-n-Butyl Phthalate µg/L ND<2.0 ND<2.1
Di-n-Octyl Phthalate µg/L ND<1.3 ND<1.4
Fluoranthene µg/L ND<1.0 ND<1.1
Fluorene µg/L ND<1.0 ND<1.1
Hexachlorobenzene µg/L ND<1.0 ND<1.1
Hexachlorobutadiene µg/L ND<1.6 ND<1.7
Hexachlorocyclopentadiene µg/L ND<1.0 ND<1.1
Hexachloroethane µg/L ND<4.0 ND<4.1
Indeno(1,2,3-cd)pyrene µg/L ND<3.8 ND<3.9
Isophorone µg/L ND<1.0 ND<1.1
Naphthalene µg/L ND<1.0 ND<1.1
Nitrobenzene µg/L ND<1.0 ND<1.1
N-Nitrosodimethylamine µg/L ND<2.8 ND<2.9
N-Nitroso-di-n-propylamine µg/L ND<1.0 ND<1.1
N-Nitrosodiphenylamine µg/L ND<1.0 ND<1.1
Pentachlorophenol µg/L ND<1.4 ND<1.5
Phenanthrene µg/L ND<1.0 ND<1.1
Phenol µg/L ND<1.0 ND<1.1
Pyrene µg/L ND<1.0 ND<1.1
Pyridine µg/L ND<2.9 ND<3.0
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L ND<0.16 ND<0.16
1,1,1-Trichloroethane µg/L ND<0.16 ND<0.16
1,1,2,2-Tetrachloroethane µg/L ND<0.11 ND<0.11
1,1,2-Trichloroethane µg/L ND<0.15 ND<0.15
1,1,2-Trichlorotrifluoroethane µg/L ND<0.16 ND<0.16
1,1-Dichloroethane µg/L ND<0.14 ND<0.14
1,1-Dichloroethene µg/L ND<0.18 ND<0.18
1,1-Dichloropropene µg/L ND<0.14 ND<0.14
1,2,3-Trichlorobenzene µg/L ND<0.15 ND<0.15
1,2,3-Trichloropropane µg/L ND<0.17 ND<0.17
1,2,4-Trichlorobenzene µg/L ND<0.17 ND<0.17
1,2,4-Trimethylbenzene µg/L ND<0.13 ND<0.13
1,2-Dibromo-3-chloropropane µg/L ND<0.53 ND<0.53
1,2-Dibromoethane µg/L ND<0.15 ND<0.15
1,2-Dichlorobenzene µg/L ND<0.14 ND<0.14
1,2-Dichloroethane µg/L ND<0.18 ND<0.18
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Table 4-2
Deep Monitor Well Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

B131-MW2D B131-MW3D
Parameter Units 31-Mar-06 31-Mar-06
VOCs
1,2-Dichloropropane µg/L ND<0.14 ND<0.14
1,3,5-Trimethylbenzene µg/L ND<0.13 ND<0.13
1,3-Dichlorobenzene µg/L ND<0.14 ND<0.14
1,3-Dichloropropane µg/L ND<0.12 ND<0.12
1,4-Dichlorobenzene µg/L 0.14 J ND<0.13
2,2-Dichloropropane µg/L ND<0.15 ND<0.15
2-Butanone µg/L ND<0.44 0.66 J
2-Chlorotoluene µg/L ND<0.12 ND<0.12
2-Hexanone µg/L ND<0.54 ND<0.54
4-Chlorotoluene µg/L ND<0.16 ND<0.16
4-methyl-2-pentanone µg/L ND<0.40 ND<0.40
Acetone µg/L 3.7 J 3.1 J
Benzene µg/L ND<0.15 ND<0.15
Bromobenzene µg/L ND<0.17 ND<0.17
Bromochloromethane µg/L ND<0.16 ND<0.16
Bromodichloromethane µg/L ND<0.14 ND<0.14
Bromoform µg/L ND<0.12 ND<0.12
Bromomethane µg/L ND<0.23 ND<0.23
Carbon disulfide µg/L 0.34 J ND<0.17
Carbon tetrachloride µg/L ND<0.18 ND<0.18
Chlorobenzene µg/L ND<0.15 ND<0.15
Chloroethane µg/L ND<0.19 ND<0.19
Chloroform µg/L 0.22 J ND<0.15
Chloromethane µg/L ND<0.16 ND<0.16
cis-1,2-Dichloroethene µg/L 10 1.3
cis-1,3-Dichloropropene µg/L ND<0.13 ND<0.13
Dibromochloromethane µg/L ND<0.11 ND<0.11
Dibromomethane µg/L ND<0.13 ND<0.13
Dichlorodifluoromethane µg/L ND<0.15 ND<0.15
Ethylbenzene µg/L ND<0.16 ND<0.16
Hexachlorobutadiene µg/L ND<0.17 ND<0.17
Isopropylbenzene µg/L ND<0.14 ND<0.14
m-,p-Xylene µg/L ND<0.29 ND<0.29
Methylene chloride µg/L ND<0.13 ND<0.13
Naphthalene µg/L ND<0.090 ND<0.090
n-Butylbenzene µg/L ND<0.13 ND<0.13
n-Propylbenzene µg/L ND<0.14 ND<0.14
o-Xylene µg/L ND<0.11 ND<0.11
p-Isopropyltoluene µg/L ND<0.13 ND<0.13
sec-Butylbenzene µg/L ND<0.13 ND<0.13
Styrene µg/L ND<0.15 ND<0.15
Tert-butyl methyl ether µg/L ND<0.13 ND<0.13
tert-Butylbenzene µg/L ND<0.14 ND<0.14
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Table 4-2
Deep Monitor Well Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

B131-MW2D B131-MW3D
Parameter Units 31-Mar-06 31-Mar-06
VOCs
Tetrachloroethene µg/L 5.9 5.5
Toluene µg/L ND<0.15 ND<0.15
trans-1,2-Dichloroethene µg/L 1.2 ND<0.15
trans-1,3-Dichloropropene µg/L ND<0.13 ND<0.13
Trichloroethene µg/L 1.9 1.0
Trichlorofluoromethane µg/L ND<0.22 ND<0.22
Vinyl acetate µg/L ND<0.18 ND<0.18
Vinyl chloride µg/L 0.35 J 2.2
Xylene (total) µg/L ND<0.11 ND<0.11

Notes:
ND< - Analyte not detected above associated method detection limit (MDL)
Bold - Analyted detected
J - Analyte was detected at a concentration below the reporting limit and

above the MDL; reported value is estimated
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Table 4-3
Additional Hydropunch Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

T-44GW-11 T-45GW-11 T-45GW-37 T-46BW-11
Parameter Units 30-Mar-06 30-Mar-06 30-Mar-06 30-Mar-06
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
1,2-Dichlorobenzene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
1,3-Dichlorobenzene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
1,4-Dichlorobenzene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
1,4-Dioxane µg/L 0.63 J 150 D ND<0.50 90
2,4,5-Trichlorophenol µg/L ND<2.2 ND<2.2 ND<2.2 ND<2.2
2,4,6-Trichlorophenol µg/L ND<2.2 ND<2.2 ND<2.2 ND<2.2
2,4-Dichlorophenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2,4-Dimethylphenol µg/L ND<2.0 ND<2.0 ND<2.0 ND<2.0
2,4-Dinitrophenol µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
2,4-Dinitrotoluene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2,6-Dinitrotoluene µg/L ND<1.8 ND<1.8 ND<1.8 ND<1.8
2-Chloronaphthalene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2-Chlorophenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2-Methyl-4,6-dinitrophenol µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
2-Methylnaphthalene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2-Methylphenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2-Nitroaniline µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
2-Nitrophenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
3,3'-Dichlorobenzidine µg/L ND<3.5 ND<3.5 ND<3.5 ND<3.5
3/4-Methylphenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
3-Nitroaniline µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
4-Bromophenyl phenyl ether µg/L ND<2.0 ND<2.0 ND<2.0 ND<2.0
4-Chloro-3-methylphenol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
4-Chloroaniline µg/L ND<1.7 ND<1.7 ND<1.7 ND<1.7
4-Chlorophenyl phenyl ether µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
4-Nitroaniline µg/L ND<1.9 ND<1.9 ND<1.9 ND<1.9
4-Nitrophenol µg/L ND<1.7 ND<1.7 ND<1.7 ND<1.7
Acenaphthene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Acenaphthylene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Aniline µg/L ND<3.0 ND<3.0 ND<3.0 ND<3.0
Anthracene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Benzo(a)anthracene µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
Benzo(a)pyrene µg/L ND<1.8 ND<1.8 ND<1.8 ND<1.8
Benzo(b)fluoranthenes µg/L ND<1.7 ND<1.7 ND<1.7 ND<1.7
Benzo(g,h,i)perylene µg/L ND<4.1 ND<4.1 ND<4.1 ND<4.1
Benzo(k)fluoranthene µg/L ND<1.9 ND<1.9 ND<1.9 ND<1.9
Benzoic Acid µg/L 3.6 J 3.6 J 5.7 J 3.6 J
Benzyl Alcohol µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
bis(2-Chloroethoxy) Methane µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
bis(2-Chloroethyl) Ether µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
bis(2-Chloroisopropyl) Ether µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
bis(2-Ethylhexyl) Phthalate µg/L 1.5 J 94 1.7 J ND<1.0
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Table 4-3
Additional Hydropunch Results, Building 131/242 Area

2701 North Harbor Drive, San Diego, California

T-44GW-11 T-45GW-11 T-45GW-37 T-46BW-11
Parameter Units 30-Mar-06 30-Mar-06 30-Mar-06 30-Mar-06
SVOCs
Butyl Benzyl Phthalate µg/L ND<1.6 ND<1.6 ND<1.6 ND<1.6
Chrysene µg/L ND<1.5 ND<1.5 ND<1.5 ND<1.5
Dibenz(a,h)anthracene µg/L ND<3.4 ND<3.4 ND<3.4 ND<3.4
Dibenzofuran µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Diethyl Phthalate µg/L ND<6.6 ND<6.6 ND<6.6 ND<6.6
Dimethyl Phthalate µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Di-n-Butyl Phthalate µg/L ND<2.0 ND<2.0 ND<2.0 ND<2.0
Di-n-Octyl Phthalate µg/L ND<1.3 ND<1.3 ND<1.3 ND<1.3
Fluoranthene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Fluorene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Hexachlorobenzene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Hexachlorobutadiene µg/L ND<1.6 ND<1.6 ND<1.6 ND<1.6
Hexachlorocyclopentadiene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Hexachloroethane µg/L ND<4.0 ND<4.0 ND<4.0 ND<4.0
Indeno(1,2,3-cd)pyrene µg/L ND<3.8 ND<3.8 ND<3.8 ND<3.8
Isophorone µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Naphthalene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Nitrobenzene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
N-Nitrosodimethylamine µg/L ND<2.8 ND<2.8 ND<2.8 ND<2.8
N-Nitroso-di-n-propylamine µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
N-Nitrosodiphenylamine µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Pentachlorophenol µg/L ND<1.4 ND<1.4 ND<1.4 ND<1.4
Phenanthrene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Phenol µg/L ND<1.0 ND<1.0 6.2 ND<1.0
Pyrene µg/L ND<1.0 ND<1.0 ND<1.0 ND<1.0
Pyridine µg/L ND<2.9 ND<2.9 ND<2.9 ND<2.9

Notes:
ND< - Analyte not detected above associated method detection limit (MDL)
Bold - Analyted detected
J - Analyte was detected at a concentration below the reporting limit and above the MDL; reported value

is estimated
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

T-50-GW11 T-50-GW26 T-50-GW41 T-51-GW11 T-51-GW26 T-51-GW38 T-52-GW11 T-52-GW26 T-52-GW37 T-53-GW11 T-53-GW26 T-53-GW38
Parameter Units 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L ND<0.20 ND<0.20 ND<0.22 ND<0.20 ND<0.20 ND<0.29 ND<0.20 ND<0.20 ND<0.75 ND<0.20 ND<0.20 ND<0.20
1,2-Dichlorobenzene µg/L ND<0.17 ND<0.17 ND<0.18 ND<0.17 ND<0.17 ND<0.25 ND<0.17 ND<0.17 ND<0.63 ND<0.17 ND<0.17 ND<0.17
1,3-Dichlorobenzene µg/L ND<0.20 ND<0.20 ND<0.22 ND<0.20 ND<0.20 ND<0.29 ND<0.20 ND<0.20 ND<0.75 ND<0.20 ND<0.20 ND<0.20
1,4-Dichlorobenzene µg/L ND<0.24 ND<0.24 ND<0.26 ND<0.24 ND<0.24 ND<0.35 ND<0.24 ND<0.24 ND<0.89 ND<0.24 ND<0.24 ND<0.24
1,4-Dioxane µg/L 2.5 ND<0.41 ND<0.44 1,300 ND<0.41 ND<0.59 1,100 ND<0.41 4.7 J 760 ND<0.41 0.70 J
2,4,5-Trichlorophenol µg/L ND<0.28 ND<0.28 ND<0.30 ND<0.28 ND<0.28 ND<0.40 ND<0.28 ND<0.28 ND<1.1 ND<0.28 ND<0.28 ND<0.28
2,4,6-Trichlorophenol µg/L ND<0.27 ND<0.27 ND<0.29 ND<0.27 ND<0.27 ND<0.39 ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<0.27
2,4-Dichlorophenol µg/L ND<0.23 ND<0.23 ND<0.25 ND<0.23 ND<0.23 ND<0.33 ND<0.23 ND<0.23 ND<0.86 ND<0.23 ND<0.23 ND<0.23
2,4-Dimethylphenol µg/L ND<0.83 ND<0.83 ND<0.88 ND<0.83 ND<0.83 ND<1.2 ND<0.83 ND<0.83 ND<3.1 ND<0.83 ND<0.83 ND<0.83
2,4-Dinitrophenol µg/L ND<10 ND<10 ND<11 ND<10 ND<10 ND<15 ND<10 ND<10 ND<38 ND<10 ND<10 ND<10
2,4-Dinitrotoluene µg/L ND<0.30 ND<0.30 ND<0.32 ND<0.30 ND<0.30 ND<0.43 ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<0.30
2,6-Dinitrotoluene µg/L ND<0.30 ND<0.30 ND<0.32 ND<0.30 ND<0.30 ND<0.43 ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<0.30
2-Chloronaphthalene µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
2-Chlorophenol µg/L ND<0.24 ND<0.24 ND<0.26 ND<0.24 ND<0.24 ND<0.35 ND<0.24 ND<0.24 ND<0.89 ND<0.24 ND<0.24 ND<0.24
2-Methylnaphthalene µg/L ND<0.18 ND<0.18 ND<0.19 ND<0.18 ND<0.18 ND<0.26 ND<0.18 ND<0.18 ND<0.67 ND<0.18 ND<0.18 ND<0.18
2-Methylphenol µg/L ND<0.32 ND<0.32 ND<0.34 ND<0.32 ND<0.32 ND<0.46 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<0.32
2-Nitroaniline µg/L ND<0.27 ND<0.27 ND<0.29 ND<0.27 ND<0.27 ND<0.39 ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<0.27
2-Nitrophenol µg/L ND<0.26 ND<0.26 ND<0.28 ND<0.26 ND<0.26 ND<0.38 ND<0.26 ND<0.26 ND<0.97 ND<0.26 ND<0.26 ND<0.26
3,3'-Dichlorobenzidine µg/L ND<0.84 ND<0.84 ND<0.89 ND<0.84 ND<0.84 ND<1.2 ND<0.84 ND<0.84 ND<3.2 ND<0.84 ND<0.84 ND<0.84
3-Nitroaniline µg/L ND<0.29 ND<0.29 ND<0.31 ND<0.29 ND<0.29 ND<0.42 ND<0.29 ND<0.29 ND<1.1 ND<0.29 ND<0.29 ND<0.29
4-Bromophenyl-phenylether µg/L ND<0.18 ND<0.18 ND<0.19 ND<0.18 ND<0.18 ND<0.26 ND<0.18 ND<0.18 ND<0.67 ND<0.18 ND<0.18 ND<0.18
4-Chloro-3-methylphenol µg/L ND<0.32 ND<0.32 ND<0.34 ND<0.32 ND<0.32 ND<0.46 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<0.32
4-Chloroaniline µg/L ND<0.36 ND<0.36 ND<0.38 ND<0.36 ND<0.36 ND<0.52 ND<0.36 ND<0.36 ND<1.4 ND<0.36 ND<0.36 ND<0.36
4-Chlorophenyl-phenylether µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
4-Methylphenol µg/L ND<0.28 ND<0.28 ND<0.30 ND<0.28 ND<0.28 ND<0.40 ND<0.28 ND<0.28 ND<1.1 ND<0.28 ND<0.28 ND<0.28
4-Nitroaniline µg/L ND<0.36 ND<0.36 ND<0.38 ND<0.36 ND<0.36 ND<0.52 ND<0.36 ND<0.36 ND<1.4 ND<0.36 ND<0.36 ND<0.36
4-Nitrophenol µg/L ND<20 ND<20 ND<22 ND<20 ND<20 ND<29 ND<20 ND<20 ND<75 ND<20 ND<20 ND<20
4,6-Dinitro-2-methylphenol µg/L ND<0.20 ND<0.20 ND<0.22 ND<0.20 ND<0.20 ND<0.29 ND<0.20 ND<0.20 ND<0.75 ND<0.20 ND<0.20 ND<0.20
Acenaphthene µg/L ND<0.15 ND<0.15 ND<0.16 ND<0.15 ND<0.15 ND<0.22 ND<0.15 ND<0.15 ND<0.56 ND<0.15 ND<0.15 ND<0.15
Acenaphthylene µg/L ND<0.23 ND<0.23 ND<0.25 ND<0.23 ND<0.23 ND<0.33 ND<0.23 ND<0.23 ND<0.86 ND<0.23 ND<0.23 ND<0.23
Aniline µg/L ND<0.34 ND<0.34 ND<0.36 ND<0.34 ND<0.34 ND<0.49 ND<0.34 ND<0.34 ND<1.3 ND<0.34 ND<0.34 ND<0.34
Anthracene µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
Benz(a)anthracene µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
Benzo(a)pyrene µg/L ND<0.54 ND<0.54 ND<0.57 ND<0.54 ND<0.54 ND<0.78 ND<0.54 ND<0.54 ND<2.0 ND<0.54 ND<0.54 ND<0.54
Benzo(b)fluoranthene µg/L ND<0.42 ND<0.42 ND<0.45 ND<0.42 ND<0.42 ND<0.60 ND<0.42 ND<0.42 ND<1.6 ND<0.42 ND<0.42 ND<0.42
Benzo(g,h,i)perylene µg/L ND<0.74 ND<0.74 ND<0.78 ND<0.74 ND<0.74 ND<1.1 ND<0.74 ND<0.74 ND<2.8 ND<0.74 ND<0.74 ND<0.74
Benzo(k)fluoranthene µg/L ND<0.32 ND<0.32 ND<0.34 ND<0.32 ND<0.32 ND<0.46 0.32 J ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<0.32
Benzoic Acid µg/L ND<20 ND<20 ND<22 ND<20 ND<20 ND<29 ND<20 ND<20 ND<75 ND<20 ND<20 ND<20
Benzyl Alcohol µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 0.25 J ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
bis(2-Chloroethoxy)methane µg/L ND<0.32 ND<0.32 ND<0.34 ND<0.32 ND<0.32 ND<0.46 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<0.32
bis(2-chloroethyl) Ether µg/L ND<0.24 ND<0.24 ND<0.26 ND<0.24 ND<0.24 ND<0.35 ND<0.24 ND<0.24 ND<0.89 ND<0.24 ND<0.24 ND<0.24
bis(2-Chloroisopropyl)ether µg/L ND<0.24 ND<0.24 ND<0.26 ND<0.24 ND<0.24 ND<0.35 ND<0.24 ND<0.24 ND<0.89 ND<0.24 ND<0.24 ND<0.24
bis(2-ethylhexyl) Phthalate µg/L 0.94 J ND<0.30 48 3.0 J 1.2 J 4.6 J ND<0.30 7.0 210 1.3 J 0.49 J 0.54 J
Butyl Benzyl Phthalate µg/L ND<0.48 ND<0.48 ND<0.51 ND<0.48 ND<0.48 ND<0.69 ND<0.48 ND<0.48 ND<1.8 ND<0.48 ND<0.48 ND<0.48
Chrysene µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

T-50-GW11 T-50-GW26 T-50-GW41 T-51-GW11 T-51-GW26 T-51-GW38 T-52-GW11 T-52-GW26 T-52-GW37 T-53-GW11 T-53-GW26 T-53-GW38
Parameter Units 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006
SVOCs
Di-n-butyl Phthalate µg/L 0.28 J 0.26 J 0.88 J ND<0.25 0.26 J ND<0.36 0.26 J 0.28 J ND<0.93 ND<0.25 ND<0.25 0.70 J
Di-n-octyl Phthalate µg/L ND<0.33 ND<0.33 ND<0.35 ND<0.33 ND<0.33 ND<0.48 ND<0.33 ND<0.33 ND<1.3 ND<0.33 ND<0.33 ND<0.33
Dibenz(a,h)anthracene µg/L ND<0.62 ND<0.62 ND<0.66 ND<0.62 ND<0.62 ND<0.89 ND<0.62 ND<0.62 ND<2.3 ND<0.62 ND<0.62 ND<0.62
Dibenzofuran µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
Diethyl Phthalate µg/L ND<0.28 ND<0.28 ND<0.30 ND<0.28 ND<0.28 2.9 J 0.43 J 1.8 J 2.3 J 0.36 J 0.42 J 0.52 J
Dimethyl Phthalate µg/L ND<0.26 ND<0.26 ND<0.28 ND<0.26 ND<0.26 ND<0.38 ND<0.26 ND<0.26 ND<0.97 ND<0.26 ND<0.26 ND<0.26
Fluoranthene µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
Fluorene µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
Hexachlorobenzene µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
Hexachlorobutadiene µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
Hexachlorocyclopentadiene µg/L ND<1.8 ND<1.8 ND<1.9 ND<1.8 ND<1.8 ND<2.6 ND<1.8 ND<1.8 ND<6.7 ND<1.8 ND<1.8 ND<1.8
Hexachloroethane µg/L ND<2.5 ND<2.5 ND<2.7 ND<2.5 ND<2.5 ND<3.6 ND<2.5 ND<2.5 ND<9.3 ND<2.5 ND<2.5 ND<2.5
Indeno(1,2,3-cd)pyrene µg/L ND<0.65 ND<0.65 ND<0.69 ND<0.65 ND<0.65 ND<0.93 ND<0.65 ND<0.65 ND<2.5 ND<0.65 ND<0.65 ND<0.65
Isophorone µg/L ND<0.30 ND<0.30 ND<0.32 ND<0.30 ND<0.30 ND<0.43 ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<0.30
N-Nitrosodimethylamine µg/L ND<0.48 ND<0.48 ND<0.51 ND<0.48 ND<0.48 ND<0.69 ND<0.48 ND<0.48 ND<1.8 ND<0.48 ND<0.48 ND<0.48
N-Nitrosodi-n-propylamine µg/L ND<0.28 ND<0.28 ND<0.30 ND<0.28 ND<0.28 ND<0.40 ND<0.28 ND<0.28 ND<1.1 ND<0.28 ND<0.28 ND<0.28
N-Nitrosodiphenylamine µg/L ND<0.23 ND<0.23 ND<0.25 ND<0.23 ND<0.23 ND<0.33 ND<0.23 ND<0.23 ND<0.86 ND<0.23 ND<0.23 ND<0.23
Naphthalene µg/L ND<0.21 ND<0.21 ND<0.23 ND<0.21 ND<0.21 ND<0.30 ND<0.21 ND<0.21 ND<0.78 ND<0.21 ND<0.21 ND<0.21
Nitrobenzene µg/L ND<0.26 ND<0.26 ND<0.28 ND<0.26 ND<0.26 ND<0.38 ND<0.26 ND<0.26 ND<0.97 ND<0.26 ND<0.26 ND<0.26
Pentachlorophenol µg/L ND<0.63 ND<0.63 ND<0.67 ND<0.63 ND<0.63 ND<0.90 ND<0.63 ND<0.63 ND<2.4 ND<0.63 ND<0.63 ND<0.63
Phenanthrene µg/L ND<0.22 ND<0.22 ND<0.24 ND<0.22 ND<0.22 ND<0.32 ND<0.22 ND<0.22 ND<0.82 ND<0.22 ND<0.22 ND<0.22
Phenol µg/L ND<0.11 ND<0.11 ND<0.12 ND<0.11 ND<0.11 ND<0.16 ND<0.11 ND<0.11 ND<0.41 ND<0.11 ND<0.11 ND<0.11
Pyrene µg/L ND<0.33 ND<0.33 ND<0.35 ND<0.33 ND<0.33 ND<0.48 ND<0.33 ND<0.33 ND<1.3 ND<0.33 ND<0.33 ND<0.33
Pyridine µg/L ND<0.33 ND<0.33 ND<0.35 ND<0.33 ND<0.33 ND<0.48 ND<0.33 ND<0.33 ND<1.3 ND<0.33 ND<0.33 ND<0.33
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<1.9 ND<0.19 ND<0.19 ND<1.9 ND<0.19 ND<0.19
1,1,1-Trichloroethane (TCA) µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<1.6 ND<0.16 ND<0.16 13 ND<0.16 ND<0.16
1,1,2,2-Tetrachloroethane µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<2.0 ND<0.20 ND<0.20 ND<2.0 ND<0.20 ND<0.20
1,1,2-Trichloroethane µg/L ND<0.22 ND<0.22 ND<0.22 1.4 ND<0.22 ND<0.22 ND<1.5 ND<0.15 ND<0.15 6.9 ND<0.15 ND<0.15
1,1,2-Trichlorotrifluoroethane µg/L ND<0.44 ND<0.44 ND<0.44 ND<0.44 ND<0.44 ND<0.44 ND<1.5 ND<0.15 ND<0.15 ND<1.5 ND<0.15 ND<0.15
1,1-Dichloroethane (1,1-DCA) µg/L ND<0.12 ND<0.12 ND<0.12 25 ND<0.12 ND<0.12 20 ND<0.11 ND<0.11 55 ND<0.11 ND<0.11
1,1-Dichloroethene (1,1-DCE) µg/L 17 ND<0.19 ND<0.19 330 ND<0.19 0.26 J 250 ND<0.15 ND<0.15 110 ND<0.15 ND<0.15
1,1-Dichloropropene µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<1.4 ND<0.14 ND<0.14 ND<1.4 ND<0.14 ND<0.14
1,2,3-Trichlorobenzene µg/L ND<0.37 ND<0.37 ND<0.37 ND<0.37 ND<0.37 ND<0.37 ND<1.5 ND<0.15 ND<0.15 ND<1.5 ND<0.15 ND<0.15
1,2,3-Trichloropropane µg/L ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<2.0 ND<0.20 ND<0.20 ND<2.0 ND<0.20 ND<0.20
1,2,4-Trichlorobenzene µg/L ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<1.1 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11
1,2,4-Trimethylbenzene µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.80 ND<0.080 ND<0.080 ND<0.80 ND<0.080 ND<0.080
1,2-Dibromo-3-chloropropane (DBCP) µg/L ND<0.81 ND<0.81 ND<0.81 ND<0.81 ND<0.81 ND<0.81 ND<9.5 ND<0.95 ND<0.95 ND<9.5 ND<0.95 ND<0.95
1,2-Dibromoethane (EDB) µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<1.9 ND<0.19 ND<0.19 ND<1.9 ND<0.19 ND<0.19
1,2-Dichlorobenzene µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<1.2 ND<0.12 ND<0.12 ND<1.2 ND<0.12 ND<0.12
1,2-Dichloroethane (EDC) µg/L ND<0.18 ND<0.18 ND<0.18 7.0 ND<0.18 ND<0.18 3.7 J ND<0.10 ND<0.10 3.2 J ND<0.10 ND<0.10
1,2-Dichloropropane µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<1.6 ND<0.16 ND<0.16 ND<1.6 ND<0.16 ND<0.16
1,3,5-Trimethylbenzene µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
1,3-Dichlorobenzene µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<1.5 ND<0.15 ND<0.15 ND<1.5 ND<0.15 ND<0.15
1,3-Dichloropropane µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

T-50-GW11 T-50-GW26 T-50-GW41 T-51-GW11 T-51-GW26 T-51-GW38 T-52-GW11 T-52-GW26 T-52-GW37 T-53-GW11 T-53-GW26 T-53-GW38
Parameter Units 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006
VOCs
1,4-Dichlorobenzene µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<1.4 ND<0.14 ND<0.14 ND<1.4 ND<0.14 ND<0.14
2,2-Dichloropropane µg/L ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<1.6 ND<0.16 ND<0.16 ND<1.6 ND<0.16 ND<0.16
2-Butanone (MEK) µg/L ND<0.90 ND<0.90 2.5 J ND<0.90 1.1 J 2.4 J ND<6.6 ND<0.66 4.8 J ND<6.6 ND<0.66 2.0 J
2-Chlorotoluene µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<1.1 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11
2-Hexanone µg/L ND<0.58 ND<0.58 ND<0.58 ND<0.58 ND<0.58 ND<0.58 ND<4.9 ND<0.49 ND<0.49 ND<4.9 ND<0.49 ND<0.49
4-Chlorotoluene µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<1.4 ND<0.14 ND<0.14 ND<1.4 ND<0.14 ND<0.14
4-Isopropyltoluene µg/L ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.60 ND<0.060 ND<0.060 ND<0.60 ND<0.060 ND<0.060
4-Methyl-2-pentanone (MIBK) µg/L ND<0.85 ND<0.85 ND<0.85 ND<0.85 ND<0.85 ND<0.85 ND<5.6 ND<0.56 ND<0.56 ND<5.6 ND<0.56 ND<0.56
Acetone µg/L ND<1.0 ND<1.0 6.7 J ND<1.0 ND<1.0 6.6 J ND<9.1 ND<0.91 31 ND<9.1 1.8 J 6.0 J
Benzene µg/L 0.52 ND<0.12 ND<0.12 0.62 ND<0.12 ND<0.12 ND<1.3 ND<0.13 ND<0.13 ND<1.3 ND<0.13 ND<0.13
Bromobenzene µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<1.3 ND<0.13 ND<0.13 ND<1.3 ND<0.13 ND<0.13
Bromochloromethane µg/L ND<0.25 ND<0.25 ND<0.25 ND<0.25 ND<0.25 ND<0.25 ND<1.7 ND<0.17 ND<0.17 ND<1.7 ND<0.17 ND<0.17
Bromodichloromethane µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<1.4 ND<0.14 ND<0.14 ND<1.4 ND<0.14 ND<0.14
Bromoform µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<1.8 ND<0.18 ND<0.18 ND<1.8 ND<0.18 ND<0.18
Bromomethane µg/L ND<0.27 ND<0.27 ND<0.27 ND<0.27 ND<0.27 ND<0.27 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
Carbon disulfide µg/L 0.41 J ND<0.11 0.48 J 0.49 J ND<0.11 0.76 J 1.7 J 0.16 J 1.7 J ND<1.4 0.25 J 1.0 J
Carbon tetrachloride µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<1.3 ND<0.13 ND<0.13 ND<1.3 ND<0.13 ND<0.13
Chlorobenzene µg/L 0.91 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<1.2 ND<0.12 ND<0.12 ND<1.2 ND<0.12 ND<0.12
Chloroform µg/L 0.29 J ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 1.9 J ND<0.13 ND<0.13 6.4 ND<0.13 ND<0.13
Chloromethane µg/L ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<0.23 ND<2.4 ND<0.24 0.26 J ND<2.4 ND<0.24 ND<0.24
Chloroethane µg/L ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<1.8 ND<0.18 ND<0.18 ND<1.8 ND<0.18 ND<0.18
cis-1,2-Dichloroethene µg/L 9,100 3.1 14 4,700 3.5 11 1,100 23 4.1 180 29 0.48 J
cis-1,3-Dichloropropene µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<1.4 ND<0.14 ND<0.14 ND<1.4 ND<0.14 ND<0.14
Dibromochloromethane µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<1.2 ND<0.12 ND<0.12 ND<1.2 ND<0.12 ND<0.12
Dibromomethane µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<1.5 ND<0.15 ND<0.15 ND<1.5 ND<0.15 ND<0.15
Dichlorodifluoromethane (CFC 12) µg/L ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<0.36 ND<1.5 ND<0.15 ND<0.15 ND<1.5 ND<0.15 ND<0.15
Dichloromethane (Methylene Choride) µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 0.19 J ND<0.15 ND<1.9 ND<0.19 ND<0.19 ND<1.9 ND<0.19 ND<0.19
Ethylbenzene µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<1.1 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11
Hexachlorobutadiene µg/L ND<0.60 ND<0.60 ND<0.60 ND<0.60 ND<0.60 ND<0.60 ND<2.6 ND<0.26 ND<0.26 ND<2.6 ND<0.26 ND<0.26
Isopropylbenzene µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
m-,p-Xylene µg/L ND<0.32 ND<0.32 ND<0.32 ND<0.32 ND<0.32 ND<0.32 - - - - - -
Methyl tert-Butyl Ether µg/L 0.19 J ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<1.1 ND<0.11 ND<0.11 ND<1.1 ND<0.11 ND<0.11
Naphthalene µg/L ND<0.29 ND<0.29 ND<0.29 ND<0.29 ND<0.29 ND<0.29 ND<1.0 ND<0.10 ND<0.10 ND<1.0 ND<0.10 ND<0.10
n-Butylbenzene µg/L ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<0.33 ND<1.0 ND<0.10 ND<0.10 ND<1.0 ND<0.10 ND<0.10
n-Propylbenzene µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
o-Xylene µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 - - - - - -
sec-Butylbenzene µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
Styrene µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.70 ND<0.070 ND<0.070 ND<0.70 ND<0.070 ND<0.070
tert-Butylbenzene µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.80 ND<0.080 ND<0.080 ND<0.80 ND<0.080 ND<0.080
Tetrachloroethene µg/L 22,000 8.7 13 3,100 0.80 1.9 3,200 0.21 J 0.54 3,600 0.76 0.63
Toluene µg/L 0.35 J ND<0.14 ND<0.14 0.16 J ND<0.14 ND<0.14 ND<1.3 ND<0.13 ND<0.13 ND<1.3 ND<0.13 ND<0.13
trans-1,2-Dichloroethene µg/L 140 ND<0.16 ND<0.16 79 ND<0.16 ND<0.16 25 2.2 ND<0.16 4.8 J ND<0.16 ND<0.16
trans-1,3-Dichloropropene µg/L ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.90 ND<0.090 ND<0.090 ND<0.90 ND<0.090 ND<0.090
Trichloroethene µg/L 3,600 1.3 3.4 2,400 0.59 1.8 1,600 0.25 J 0.73 4,800 0.86 1.2
Trichlorofluoromethane µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<1.8 ND<0.18 ND<0.18 ND<1.8 ND<0.18 ND<0.18
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

T-50-GW11 T-50-GW26 T-50-GW41 T-51-GW11 T-51-GW26 T-51-GW38 T-52-GW11 T-52-GW26 T-52-GW37 T-53-GW11 T-53-GW26 T-53-GW38
Parameter Units 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/12/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006 10/17/2006
VOCs
Vinyl acetate µg/L ND<0.84 ND<0.84 ND<0.84 ND<0.84 ND<0.84 ND<0.84 ND<2.4 ND<0.24 ND<0.24 ND<2.4 ND<0.24 ND<0.24
Vinyl chloride µg/L 200 ND<0.22 0.44 J 4.7 0.27 J ND<0.22 2.7 J 0.82 ND<0.16 ND<1.6 1.4 ND<0.16
Xylene (total) µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<1.0 ND<0.10 ND<0.10 ND<1.0 ND<0.10 ND<0.10
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics (C6-C12) mg/L ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.61 J 1.0 ND<0.50 0.53 J ND<0.50
Diesel Range Organics (C13-C22) mg/L ND<0.44 ND<0.44 0.50 J ND<0.44 0.46 J 1.8 ND<0.44 ND<0.50 ND<0.50 0.51 J ND<0.50 ND<0.50
Heavy Range Organics (C24-C36) mg/L ND<0.50 ND<0.50 0.57 J ND<0.50 0.72 J 5.5 ND<0.50 ND<0.44 1.1 0.86 J ND<0.44 ND<0.44
C7 - C36 Total mg/L - - - - - - - - - - - -
Dissolved Gases
Ethane µg/L - - - - - - - - - -
Ethene µg/L - - - - - - - - - -
Methane µg/L - - - - - - - - - -

Notes:
ND< - Analyte not detected above associated
           method detection limit (MDL)
Bold - Analyted detected
- Not analyzed
J - Analyte was detected at a concentration

below the reporting limit and above the
      MDL; reported valueis estimated
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

Parameter Units
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L
1,2-Dichlorobenzene µg/L
1,3-Dichlorobenzene µg/L
1,4-Dichlorobenzene µg/L
1,4-Dioxane µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methylnaphthalene µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4-Bromophenyl-phenylether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl-phenylether µg/L
4-Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L
4,6-Dinitro-2-methylphenol µg/L
Acenaphthene µg/L
Acenaphthylene µg/L
Aniline µg/L
Anthracene µg/L
Benz(a)anthracene µg/L
Benzo(a)pyrene µg/L
Benzo(b)fluoranthene µg/L
Benzo(g,h,i)perylene µg/L
Benzo(k)fluoranthene µg/L
Benzoic Acid µg/L
Benzyl Alcohol µg/L
bis(2-Chloroethoxy)methane µg/L
bis(2-chloroethyl) Ether µg/L
bis(2-Chloroisopropyl)ether µg/L
bis(2-ethylhexyl) Phthalate µg/L
Butyl Benzyl Phthalate µg/L
Chrysene µg/L

B120-MW1 B120-MW2 B120-MW3 B120-MW6 QCEB-1593 QCEB QCEB
8/21/2007 8/21/2007 8/22/2007 8/22/2007 8/22/2007 8/21/2007 10/12/2006 10/17/2006 8/21/2007

ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -

- - - - - - - - -
ND<0.97 ND<0.97 ND<0.97 ND<0.97 ND<0.97 ND<0.97 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<2.6 ND<2.6 ND<2.6 ND<2.6 ND<2.6 ND<2.6 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<2.4 ND<2.4 ND<2.4 ND<2.4 ND<2.4 ND<2.4 - - -
ND<0.86 ND<0.86 ND<0.86 ND<0.86 ND<0.86 ND<0.86 - - -
ND<3.4 ND<3.4 ND<3.4 ND<3.4 ND<3.4 ND<3.4 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<0.88 ND<0.88 ND<0.88 ND<0.88 ND<0.88 ND<0.88 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<0.71 ND<0.71 ND<0.71 ND<0.71 ND<0.71 ND<0.71 - - -
ND<1.7 ND<1.7 ND<1.7 ND<1.7 ND<1.7 ND<1.7 - - -
ND<0.43 ND<0.43 ND<0.43 ND<0.43 ND<0.43 ND<0.43 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -

B120-MW5B120-MW4
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

Parameter Units
SVOCs
Di-n-butyl Phthalate µg/L
Di-n-octyl Phthalate µg/L
Dibenz(a,h)anthracene µg/L
Dibenzofuran µg/L
Diethyl Phthalate µg/L
Dimethyl Phthalate µg/L
Fluoranthene µg/L
Fluorene µg/L
Hexachlorobenzene µg/L
Hexachlorobutadiene µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Indeno(1,2,3-cd)pyrene µg/L
Isophorone µg/L
N-Nitrosodimethylamine µg/L
N-Nitrosodi-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Naphthalene µg/L
Nitrobenzene µg/L
Pentachlorophenol µg/L
Phenanthrene µg/L
Phenol µg/L
Pyrene µg/L
Pyridine µg/L
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane (TCA) µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichlorotrifluoroethane µg/L
1,1-Dichloroethane (1,1-DCA) µg/L
1,1-Dichloroethene (1,1-DCE) µg/L
1,1-Dichloropropene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane (DBCP) µg/L
1,2-Dibromoethane (EDB) µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane (EDC) µg/L
1,2-Dichloropropane µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L

B120-MW1 B120-MW2 B120-MW3 B120-MW6 QCEB-1593 QCEB QCEB
8/21/2007 8/21/2007 8/22/2007 8/22/2007 8/22/2007 8/21/2007 10/12/2006 10/17/2006 8/21/2007

B120-MW5B120-MW4

ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 - - -
ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 - - -
ND<0.82 ND<0.82 ND<0.82 ND<0.82 ND<0.82 ND<0.82 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<0.44 ND<0.44 ND<0.44 ND<0.44 ND<0.44 ND<0.44 - - -
ND<0.98 ND<0.98 ND<0.98 ND<0.98 ND<0.98 ND<0.98 - - -
ND<0.83 ND<0.83 ND<0.83 ND<0.83 ND<0.83 ND<0.83 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 - - -
ND<0.75 ND<0.75 ND<0.75 ND<0.75 ND<0.75 ND<0.75 - - -
ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<1.5 - - -
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 - - -

ND<3.4 ND<0.34 ND<8.5 ND<0.34 ND<0.34 ND<8.5 ND<0.23 ND<0.19 ND<0.34
ND<2.6 ND<0.26 ND<6.5 ND<0.26 ND<0.26 ND<6.5 ND<0.14 ND<0.16 ND<0.26
ND<3.0 ND<0.30 ND<7.6 ND<0.30 ND<0.30 ND<7.6 ND<0.17 ND<0.20 ND<0.30
ND<4.9 ND<0.49 ND<12 ND<0.49 ND<0.49 ND<12 ND<0.22 ND<0.15 ND<0.49
ND<6.8 ND<0.68 ND<17 ND<0.68 ND<0.68 ND<17 ND<0.44 ND<0.15 ND<0.68

40 ND<0.27 71 ND<0.27 ND<0.27 ND<6.8 ND<0.12 ND<0.11 ND<0.27
300 5.3 370 ND<0.29 ND<0.29 26 ND<0.19 ND<0.15 ND<0.29

ND<2.4 ND<0.24 ND<5.9 ND<0.24 ND<0.24 ND<5.9 ND<0.18 ND<0.14 ND<0.24
ND<4.3 ND<0.43 ND<11 ND<0.43 ND<0.43 ND<11 ND<0.37 ND<0.15 ND<0.43
ND<14 ND<1.4 ND<34 ND<1.4 ND<1.4 ND<34 ND<0.20 ND<0.20 ND<1.4
ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<1.3 ND<0.36 ND<0.11 ND<0.33
ND<2.3 ND<0.23 ND<5.6 ND<0.23 ND<0.23 ND<5.6 ND<0.13 ND<0.080 ND<0.23
ND<32 ND<3.2 ND<79 ND<3.2 ND<3.2 ND<79 ND<0.81 ND<0.95 ND<3.2
ND<4.9 ND<0.49 ND<12 ND<0.49 ND<0.49 ND<12 ND<0.15 ND<0.19 ND<0.49
ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<0.14 ND<0.12 ND<0.33
ND<2.6 ND<0.26 ND<6.6 ND<0.26 ND<0.26 ND<6.6 ND<0.18 ND<0.10 ND<0.26
ND<3.6 ND<0.36 ND<9.1 ND<0.36 ND<0.36 ND<9.1 ND<0.17 ND<0.16 ND<0.36
ND<1.8 ND<0.18 ND<4.5 ND<0.18 ND<0.18 ND<4.5 ND<0.15 ND<0.090 ND<0.18
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<0.11 ND<0.15 ND<0.23
ND<2.6 ND<0.26 ND<6.5 ND<0.26 ND<0.26 ND<6.5 ND<0.11 ND<0.11 ND<0.26
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

Parameter Units
VOCs
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone (MEK) µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Isopropyltoluene µg/L
4-Methyl-2-pentanone (MIBK) µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Chloroform µg/L
Chloromethane µg/L
Chloroethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane (CFC 12) µg/L
Dichloromethane (Methylene Choride) µg/L
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
m-,p-Xylene µg/L
Methyl tert-Butyl Ether µg/L
Naphthalene µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
o-Xylene µg/L
sec-Butylbenzene µg/L
Styrene µg/L
tert-Butylbenzene µg/L
Tetrachloroethene µg/L
Toluene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethene µg/L
Trichlorofluoromethane µg/L

B120-MW1 B120-MW2 B120-MW3 B120-MW6 QCEB-1593 QCEB QCEB
8/21/2007 8/21/2007 8/22/2007 8/22/2007 8/22/2007 8/21/2007 10/12/2006 10/17/2006 8/21/2007

B120-MW5B120-MW4

ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<1.1 ND<0.11 ND<0.14 ND<0.22
ND<2.8 ND<0.28 ND<7.0 ND<0.28 ND<0.28 ND<7.0 ND<0.33 ND<0.16 ND<0.28
ND<67 ND<6.7 ND<170 ND<6.7 ND<6.7 ND<170 2.0 J 2.6 J 14
ND<1.8 ND<0.18 ND<4.6 ND<0.18 ND<0.18 ND<4.6 ND<0.16 ND<0.11 ND<0.18
ND<54 ND<5.4 ND<140 ND<5.4 ND<5.4 ND<140 ND<0.58 ND<0.49 ND<5.4
ND<2.7 ND<0.27 ND<6.8 ND<0.27 ND<0.27 ND<6.8 ND<0.16 ND<0.14 ND<0.27
ND<3.1 ND<0.31 ND<7.8 ND<0.31 ND<0.31 ND<7.8 ND<0.10 ND<0.060 ND<0.31
ND<37 ND<3.7 ND<93 ND<3.7 ND<3.7 ND<93 ND<0.85 ND<0.56 ND<3.7
ND<63 ND<6.3 ND<160 ND<6.3 ND<6.3 ND<160 ND<1.0 ND<0.91 ND<6.3
ND<1.4 ND<0.14 ND<3.5 ND<0.14 ND<0.14 ND<3.5 ND<0.12 ND<0.13 ND<0.14
ND<2.7 ND<0.27 ND<6.7 ND<0.27 ND<0.27 ND<6.7 ND<0.17 ND<0.13 ND<0.27
ND<7.0 ND<0.70 ND<17 ND<0.70 ND<0.70 ND<17 ND<0.25 ND<0.17 ND<0.70
ND<2.4 ND<0.24 ND<6.0 ND<0.24 ND<0.24 ND<6.0 ND<0.17 ND<0.14 ND<0.24
ND<6.6 ND<0.66 ND<17 ND<0.66 ND<0.66 ND<17 ND<0.18 ND<0.18 ND<0.66
ND<51 ND<5.1 ND<130 ND<5.1 ND<5.1 ND<130 ND<0.27 ND<0.090 ND<5.1
ND<4.0 ND<0.40 ND<9.9 ND<0.40 ND<0.40 ND<9.9 ND<0.11 0.16 J ND<0.40
ND<3.2 ND<0.32 ND<8.0 ND<0.32 ND<0.32 ND<8.0 ND<0.18 ND<0.13 ND<0.32
ND<1.4 ND<0.14 ND<3.6 ND<0.14 ND<0.14 ND<3.6 ND<0.15 ND<0.12 ND<0.14
ND<2.4 ND<0.24 ND<6.0 ND<0.24 ND<0.24 ND<6.0 ND<0.14 ND<0.13 ND<0.24
ND<6.3 ND<0.63 ND<16 ND<0.63 ND<0.63 ND<16 ND<0.23 ND<0.24 ND<0.63
ND<6.9 ND<0.69 ND<17 ND<0.69 ND<0.69 ND<17 ND<0.20 ND<0.18 ND<0.69

3300 1200 4400 ND<0.35 1.1 3700 0.20 J ND<0.14 ND<0.35
ND<3.1 ND<0.31 ND<7.6 ND<0.31 ND<0.31 ND<7.6 ND<0.13 ND<0.14 ND<0.31
ND<4.1 ND<0.41 ND<10 ND<0.41 ND<0.41 ND<10 ND<0.15 ND<0.12 ND<0.41
ND<5.7 ND<0.57 ND<14 ND<0.57 ND<0.57 ND<14 ND<0.18 ND<0.15 ND<0.57
ND<8.9 ND<0.89 ND<22 ND<0.89 ND<0.89 ND<22 ND<0.36 ND<0.15 ND<0.89
ND<43 ND<4.3 ND<110 ND<4.3 ND<4.3 ND<110 ND<0.15 ND<0.19 ND<4.3
ND<2.3 ND<0.23 ND<5.6 ND<0.23 ND<0.23 ND<5.6 ND<0.15 ND<0.11 ND<0.23
ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<1.2 ND<0.60 ND<0.26 -
ND<2.6 ND<0.26 ND<6.4 ND<0.26 ND<0.26 ND<6.4 ND<0.17 ND<0.090 ND<0.26
ND<5.4 ND<0.54 ND<13 ND<0.54 ND<0.54 ND<13 ND<0.32 - ND<0.54
ND<2.6 ND<0.26 ND<6.5 ND<0.26 ND<0.26 ND<6.5 ND<0.17 ND<0.11 ND<0.26
ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<1.4 ND<0.29 1.2 ND<0.50
ND<2.9 ND<0.29 ND<7.1 ND<0.29 ND<0.29 ND<7.1 ND<0.33 ND<0.10 ND<0.29
ND<1.2 ND<0.12 ND<3.1 ND<0.12 ND<0.12 ND<3.1 ND<0.13 ND<0.090 ND<0.12
ND<1.7 ND<0.17 ND<4.2 ND<0.17 ND<0.17 ND<4.2 ND<0.16 - ND<0.17
ND<3.2 ND<0.32 ND<7.9 ND<0.32 ND<0.32 ND<7.9 ND<0.17 ND<0.090 ND<0.32
ND<2.9 ND<0.29 ND<7.3 ND<0.29 ND<0.29 ND<7.3 ND<0.16 ND<0.070 ND<0.29
ND<3.3 ND<0.33 ND<8.2 ND<0.33 ND<0.33 ND<8.2 ND<0.18 ND<0.080 ND<0.33

3000 140 150 ND<0.35 ND<0.35 ND<8.7 ND<0.22 ND<0.090 ND<0.35
ND<2.7 ND<0.27 ND<6.8 ND<0.27 ND<0.27 ND<6.8 ND<0.14 ND<0.13 ND<0.27

92 24 130 ND<0.38 ND<0.38 85 ND<0.16 ND<0.16 ND<0.38
ND<4.9 ND<0.49 ND<12 ND<0.49 ND<0.49 ND<12 ND<0.19 ND<0.090 ND<0.49

2300 340 73 ND<0.37 ND<0.37 49 ND<0.20 ND<0.14 ND<0.37
ND<2.1 ND<0.21 ND<5.3 ND<0.21 ND<0.21 ND<5.3 ND<0.14 ND<0.18 ND<0.21
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Table 4-4
Groundwater Analytical Results, Building 120

2701 North Harbor Drive, San Diego, California

Parameter Units
VOCs
Vinyl acetate µg/L
Vinyl chloride µg/L
Xylene (total) µg/L
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics (C6-C12) mg/L
Diesel Range Organics (C13-C22) mg/L
Heavy Range Organics (C24-C36) mg/L
C7 - C36 Total mg/L
Dissolved Gases
Ethane µg/L
Ethene µg/L
Methane µg/L

Notes:
ND< - Analyte not detected above associated
           method detection limit (MDL)
Bold - Analyted detected
- Not analyzed
J - Analyte was detected at a concentration

below the reporting limit and above the
      MDL; reported valueis estimated

B120-MW1 B120-MW2 B120-MW3 B120-MW6 QCEB-1593 QCEB QCEB
8/21/2007 8/21/2007 8/22/2007 8/22/2007 8/22/2007 8/21/2007 10/12/2006 10/17/2006 8/21/2007

B120-MW5B120-MW4

ND<37 ND<3.7 ND<93 ND<3.7 ND<3.7 ND<93 ND<0.84 ND<0.24 ND<3.7
ND<3.6 1.3 ND<8.9 ND<0.36 ND<0.36 23 ND<0.22 ND<0.16 ND<0.36
ND<5.4 ND<5.4 ND<13 ND<0.54 ND<0.54 ND<13 ND<0.14 ND<0.10 ND<0.54

1,500 134 24 ND ND 5.9 - - -
ND ND ND ND ND 87 - - -
ND ND ND ND ND 109 - - -

1,500 ND<480 ND<480 ND<480 ND<480 ND<480 - - -

ND<0.00547 ND<0.00547 ND<0.00547 - - ND<0.00547 - - -
ND<0.0933 ND<0.0933 ND<0.0933 - - ND<0.0933 - - -

10.9 ND<0.00784 21.6 - - 2.28 - - -
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Table 4-5
Hyrdopunch Soil Analytical Results, Building 120
2701 North Harbor Drive, San Diego, California

T-50-S6.5 T-51-S7 T-52-S6.5 T-53-S7
Parameter Units 10/12/2006 10/12/2006 10/17/2006 10/17/2006
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/kg ND<0.92 ND<0.82 ND<0.75 ND<0.75
1,1,1-Trichloroethane µg/kg ND<0.95 ND<0.84 ND<0.77 ND<0.77
1,1,2,2-Tetrachloroethane µg/kg ND<0.75 ND<0.66 ND<0.61 ND<0.61
1,1,2-Trichloroethane µg/kg ND<1.1 ND<0.99 ND<0.91 ND<0.91
1,1,2-Trichlorotrifluoroethane µg/kg ND<1.1 ND<0.94 ND<0.87 ND<0.87
1,1-Dichloroethane µg/kg ND<1.0 ND<0.88 ND<0.81 ND<0.81
1,1-Dichloroethene µg/kg ND<1.0 ND<0.92 ND<0.85 ND<0.85
1,1-Dichloropropene µg/kg ND<1.0 ND<0.90 ND<0.83 ND<0.83
1,2,3-Trichlorobenzene µg/kg ND<1.7 ND<1.5 ND<1.4 ND<1.4
1,2,3-Trichloropropane µg/kg ND<1.4 ND<1.2 ND<1.1 ND<1.1
1,2,4-Trichlorobenzene µg/kg ND<1.4 ND<1.3 ND<1.2 ND<1.2
1,2,4-Trimethylbenzene µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
1,2-Dibromo-3-chloropropane µg/kg ND<4.0 ND<3.5 ND<3.2 ND<3.2
1,2-Dibromoethane µg/kg ND<1.0 ND<0.88 ND<0.81 ND<0.81
1,2-Dichlorobenzene µg/kg ND<1.4 ND<1.2 ND<1.1 ND<1.1
1,2-Dichloroethane µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
1,2-Dichloroethene (total) µg/kg 3.6 J ND<0.87 - -
1,2-Dichloropropane µg/kg ND<0.95 ND<0.84 ND<0.77 ND<0.77
1,3,5-Trimethylbenzene µg/kg ND<1.1 ND<0.94 ND<0.87 ND<0.87
1,3-Dichlorobenzene µg/kg ND<1.1 ND<1.0 ND<0.92 ND<0.92
1,3-Dichloropropane µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
1,4-Dichlorobenzene µg/kg ND<1.1 ND<1.0 ND<0.92 ND<0.92
2,2-Dichloropropane µg/kg ND<0.96 ND<0.85 ND<0.78 ND<0.78
2-Butanone µg/kg ND<6.2 ND<5.4 ND<5.0 ND<5.0
2-Chlorotoluene µg/kg ND<1.1 ND<0.96 ND<0.88 ND<0.88
2-Hexanone µg/kg ND<9.6 ND<8.4 ND<7.7 ND<7.7
4-Chlorotoluene µg/kg ND<1.1 ND<0.94 ND<0.87 ND<0.87
4-methyl-2-pentanone µg/kg ND<7.6 ND<6.6 ND<6.1 ND<6.1
Acetone µg/kg 8.2 J 5.6 J 5.6 J ND<5.10
Benzene µg/kg ND<1.0 ND<0.89 ND<0.82 ND<0.82
Bromobenzene µg/kg ND<0.98 ND<0.86 ND<0.79 ND<0.79
Bromochloromethane µg/kg ND<0.98 ND<0.86 ND<0.79 ND<0.79
Bromodichloromethane µg/kg ND<0.91 ND<0.80 ND<0.74 ND<0.74
Bromoform µg/kg ND<1.1 ND<0.96 ND<0.88 ND<0.88
Bromomethane µg/kg ND<6.2 ND<5.4 ND<5.0 ND<5.0
Carbon disulfide µg/kg ND<0.76 ND<0.67 ND<0.62 ND<0.62
Carbon tetrachloride µg/kg ND<0.96 ND<0.85 ND<0.78 ND<0.78
Chlorobenzene µg/kg ND<1.1 ND<0.93 ND<0.86 ND<0.86
Chloroethane µg/kg ND<1.7 ND<1.5 ND<1.4 ND<1.4
Chloroform µg/kg ND<1.0 ND<0.89 ND<0.82 ND<0.82
Chloromethane µg/kg ND<1.1 ND<0.96 ND<0.88 ND<0.88
cis-1,2-Dichloroethene µg/kg 3.6 J ND<0.87 ND<0.80 ND<0.80
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Table 4-5
Hyrdopunch Soil Analytical Results, Building 120
2701 North Harbor Drive, San Diego, California

T-50-S6.5 T-51-S7 T-52-S6.5 T-53-S7
Parameter Units 10/12/2006 10/12/2006 10/17/2006 10/17/2006
VOCs
cis-1,3-Dichloropropene µg/kg ND<0.96 ND<0.85 ND<0.78 ND<0.78
Dibromochloromethane µg/kg ND<1.0 ND<0.89 ND<0.82 ND<0.82
Dibromomethane µg/kg ND<1.0 ND<0.89 ND<0.82 ND<0.82
Dichlorodifluoromethane µg/kg ND<1.2 ND<1.1 ND<1.0 ND<1.0
Ethylbenzene µg/kg ND<1.1 ND<0.93 ND<0.86 ND<0.86
Hexachlorobutadiene µg/kg ND<1.3 ND<1.2 ND<1.0 ND<1.0
Isopropylbenzene µg/kg ND<0.92 ND<0.82 ND<0.75 ND<0.75
m-,p-Xylene µg/kg ND<2.3 ND<2.0 - -
Methylene chloride µg/kg 2.6 J 2.6 J ND<0.81 ND<0.81
Naphthalene µg/kg ND<2.0 ND<1.8 ND<1.6 ND<1.6
n-Butylbenzene µg/kg ND<1.1 ND<0.99 ND<0.91 ND<0.91
n-Propylbenzene µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
o-Xylene µg/kg ND<1.0 ND<0.91 - -
p-Isopropyltoluene µg/kg ND<1.0 ND<0.92 ND<0.85 ND<0.85
sec-Butylbenzene µg/kg ND<1.1 ND<0.96 ND<0.88 ND<0.88
Styrene µg/kg ND<1.0 ND<0.88 ND<0.81 ND<0.81
tert-Butylbenzene µg/kg ND<1.1 ND<0.94 ND<0.87 ND<0.87
Tert-butylmethylether µg/kg ND<1.0 ND<0.90 ND<0.83 ND<0.83
Tetrachloroethene µg/kg 7.4 ND<0.85 ND<0.78 ND<0.78
Toluene µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
trans-1,2-Dichloroethene µg/kg ND<1.1 ND<1.0 ND<0.92 ND<0.92
trans-1,3-Dichloropropene µg/kg ND<0.80 ND<0.71 ND<0.65 ND<0.65
Trichloroethene µg/kg 1.5 J ND<0.92 ND<0.85 ND<0.85
Trichlorofluoromethane µg/kg ND<1.0 ND<0.92 ND<0.85 ND<0.85
Vinyl acetate µg/kg ND<0.58 ND<0.51 ND<0.47 ND<0.47
Vinyl chloride µg/kg ND<0.99 ND<0.87 ND<0.80 ND<0.80
Xylene (total) µg/kg ND<1.0 ND<0.91 ND<0.84 ND<0.84
Total Petroleum Hydrocarbons
Diesel Range Organics (DRO) mg/kg ND<6.7 ND<5.9 ND<5.4 ND<5.4
Heavy Range Organics (C24-C36) mg/kg 21 ND<6.0 ND<5.5 ND<5.5
TPH-Gasoline mg/kg ND<4.1 ND<3.6 ND<3.3 ND<3.3

Notes:
ND< - Analyte not detected above associated method detection limit (MDL)
Bold - Analyted detected
- Not analyzed
J - Analyte was detected at a concentration below the reporting limit and above the MDL; reported value

is estimated
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

T-54-GW-11 T-54-GW-40 T-54-GW-65 T-55-GW-11 T-55-GW-40 T-55-GW-70
12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 8/31/2006 1/10/2007 8/22/2007 8/31/2006 1/11/2007 8/22/2007

Dissolved Metals
Antimony µg/L - - - - - - - - - ND<38 - -
Arsenic µg/L - - - - - - - - - 8.5 - -
Barium µg/L - - - - - - - - - 85 - -
Beryllium µg/L - - - - - - - - - ND<1.00 - -
Cadmium µg/L - - - - - - - - - ND<2.00 - -
Chromium µg/L - - - - - - - - - 4.00 J - -
Cobalt µg/L - - - - - - - - - ND<3.00 - -
Copper µg/L - - - - - - - - - 4.00 J - -
Lead µg/L - - - - - - - - - ND<41 - -
Mercury µg/L - - - - - - - - - ND<0.100 - -
Molybdenum µg/L - - - - - - - - - ND<7.00 - -
Nickel µg/L - - - - - - - - - ND<12 - -
Selenium µg/L - - - - - - - - - 17 - -
Silver µg/L - - - - - - - - - ND<2.00 - -
Thallium µg/L - - - - - - - - - ND<0.010 - -
Vanadium µg/L - - - - - - - - - 4.0 J - -
Zinc µg/L - - - - - - - - - ND<3.00 - -
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L ND<2.0 ND<0.20 ND<0.20 ND<2.0 - - ND<0.20 ND<0.20 ND<1.3 ND<0.20 ND<0.20 ND<1.3
1,2-Dichlorobenzene µg/L ND<1.7 ND<0.17 ND<0.17 ND<1.7 - - ND<0.17 ND<0.17 ND<1.1 ND<0.17 ND<0.17 ND<1.1
1,3-Dichlorobenzene µg/L ND<2.0 ND<0.20 ND<0.20 ND<2.0 - - ND<0.20 ND<0.20 ND<1.2 ND<0.20 ND<0.20 ND<1.2
1,4-Dichlorobenzene µg/L ND<2.4 ND<0.24 ND<0.24 ND<2.4 - - ND<0.24 ND<0.24 ND<1.1 ND<0.24 ND<0.24 ND<1.1
1,4-Dioxane µg/L ND<4.1 ND<0.41 0.70 J ND<4.1 - - 3.2 6.0 - ND<0.41 ND<0.41 -
2,4,5-Trichlorophenol µg/L ND<2.8 ND<0.28 ND<0.28 ND<2.8 - - ND<0.28 ND<0.28 ND<0.97 ND<0.28 ND<0.28 ND<0.97
2,4,6-Trichlorophenol µg/L ND<2.7 ND<0.27 ND<0.27 ND<2.7 - - ND<0.27 ND<0.27 ND<1.2 ND<0.27 ND<0.27 ND<1.2
2,4-Dichlorophenol µg/L ND<2.3 ND<0.23 ND<0.23 ND<2.3 - - ND<0.23 ND<0.23 ND<1.1 ND<0.23 ND<0.23 ND<1.1
2,4-Dimethylphenol µg/L ND<8.3 ND<0.83 ND<0.83 ND<8.3 - - ND<0.83 ND<0.83 ND<1.2 ND<0.83 ND<0.83 ND<1.2
2,4-Dinitrophenol µg/L ND<100 ND<10 ND<10 ND<100 - - ND<10 ND<10 ND<2.6 ND<10 ND<10 ND<2.6
2,4-Dinitrotoluene µg/L ND<3.0 ND<0.30 ND<0.30 ND<3.0 - - ND<0.30 ND<0.30 ND<1.0 ND<0.30 ND<0.30 ND<1.0
2,6-Dinitrotoluene µg/L ND<3.0 ND<0.30 ND<0.30 ND<3.0 - - ND<0.30 ND<0.30 ND<1.1 ND<0.30 ND<0.30 ND<1.1
2-Chloronaphthalene µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3
2-Chlorophenol µg/L ND<2.4 ND<0.24 ND<0.24 ND<2.4 - - ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0
2-Methyl-4,6-dinitrophenol µg/L ND<2.0 ND<0.20 ND<0.20 ND<2.0 - - ND<0.20 ND<0.20 ND<3.4 ND<0.20 ND<0.20 ND<3.4
2-Methylnaphthalene µg/L ND<1.8 ND<0.18 ND<0.18 ND<1.8 - - ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2
2-Methylphenol µg/L ND<3.2 ND<0.32 ND<0.32 ND<3.2 - - ND<0.32 ND<0.32 ND<1.1 ND<0.32 ND<0.32 ND<1.1
2-Nitroaniline µg/L ND<2.7 ND<0.27 ND<0.27 ND<2.7 - - ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<1.0
2-Nitrophenol µg/L ND<2.6 ND<0.26 ND<0.26 ND<2.6 - - ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2
3,3'-Dichlorobenzidine µg/L ND<8.4 ND<0.84 ND<0.84 ND<8.4 - - ND<0.84 ND<0.84 ND<1.3 ND<0.84 ND<0.84 ND<1.3
3-Nitroaniline µg/L ND<2.9 ND<0.29 ND<0.29 ND<2.9 - - ND<0.29 ND<0.29 ND<1.2 ND<0.29 ND<0.29 ND<1.2
4-Bromophenyl Phenyl Ether µg/L ND<1.8 ND<0.18 ND<0.18 ND<1.8 - - ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2
4-Chloro-3-methylphenol µg/L ND<3.2 ND<0.32 ND<0.32 ND<3.2 - - ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2
4-Chloroaniline µg/L ND<3.6 ND<0.36 ND<0.36 ND<3.6 - - ND<0.36 ND<0.36 ND<1.3 ND<0.36 ND<0.36 ND<1.3
4-Chlorophenyl Phenyl Ether µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2
4-Methylphenol µg/L ND<2.8 ND<0.28 ND<0.28 ND<2.8 - - ND<0.28 ND<0.28 ND<1.0 ND<0.28 ND<0.28 ND<1.0
4-Nitroaniline µg/L ND<3.6 ND<0.36 ND<0.36 ND<3.6 - - ND<0.36 ND<0.36 ND<2.4 ND<0.36 ND<0.36 ND<2.4
4-Nitrophenol µg/L ND<200 ND<20 ND<20 ND<200 - - ND<20 ND<20 ND<0.86 ND<20 ND<20 ND<0.86

Parameter Units
MWCL-1 MWCL-2
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

T-54-GW-11 T-54-GW-40 T-54-GW-65 T-55-GW-11 T-55-GW-40 T-55-GW-70
12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 8/31/2006 1/10/2007 8/22/2007 8/31/2006 1/11/2007 8/22/2007Parameter Units

MWCL-1 MWCL-2

SVOCs
Acenaphthene µg/L ND<1.5 ND<0.15 ND<0.15 ND<1.5 - - ND<0.15 ND<0.15 ND<1.4 ND<0.15 ND<0.15 ND<1.4
Acenaphthylene µg/L ND<2.3 ND<0.23 ND<0.23 ND<2.3 - - ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4
Aniline µg/L ND<3.4 ND<0.34 ND<0.34 ND<3.4 - - ND<0.34 ND<0.34 ND<1.2 ND<0.34 ND<0.34 ND<1.2
Anthracene µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5
Benz(a)anthracene µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.1 ND<0.21 ND<0.21 ND<1.1
Benzo(a)pyrene µg/L ND<5.4 ND<0.54 ND<0.54 ND<5.4 - - ND<0.54 ND<0.54 ND<0.88 ND<0.54 ND<0.54 ND<0.88
Benzo(b)fluoranthene µg/L ND<4.2 ND<0.42 ND<0.42 ND<4.2 - - ND<0.42 ND<0.42 ND<1.2 ND<0.42 ND<0.42 ND<1.2
Benzo(g,h,i)perylene µg/L ND<7.4 ND<0.74 ND<0.74 ND<7.4 - - ND<0.74 ND<0.74 ND<0.71 ND<0.74 ND<0.74 ND<0.71
Benzo(k)fluoranthene µg/L ND<3.2 ND<0.32 ND<0.32 ND<3.2 - - ND<0.32 ND<0.32 ND<1.7 ND<0.32 ND<0.32 ND<1.7
Benzoic acid µg/L ND<200 ND<20 ND<20 ND<200 - - ND<20 ND<20 ND<0.43 ND<20 ND<20 ND<0.43
Benzyl alcohol µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.0 ND<0.22 ND<0.22 ND<1.0
bis(2-Chloroethoxy)methane µg/L ND<3.2 ND<0.32 ND<0.32 ND<3.2 - - ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2
bis(2-Chloroethyl) Ether µg/L ND<2.4 ND<0.24 ND<0.24 ND<2.4 - - ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0
bis(2-Chloroisopropyl) Ether µg/L ND<2.4 ND<0.24 ND<0.24 ND<2.4 - - ND<0.24 ND<0.24 ND<1.5 ND<0.24 ND<0.24 ND<1.5
Bis(2-ethylhexyl) Phthalate µg/L ND<3.0 3.1 J 0.51 J ND<3.0 - - 0.51 J 0.71 J ND<1.0 0.42 J 1.4 J ND<1.0
Butyl Benzyl Phthalate µg/L ND<4.8 ND<0.48 ND<0.48 ND<4.8 - - ND<0.48 ND<0.48 ND<1.0 ND<0.48 ND<0.48 ND<1.0
Chrysene µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3
Di-n-butyl Phthalate µg/L ND<2.5 ND<0.25 0.26 J ND<2.5 - - 0.30 J 0.34 J ND<1.5 0.28 J 0.38 J ND<1.5
Di-n-octyl Phthalate µg/L ND<3.3 ND<0.33 ND<0.33 ND<3.3 - - ND<0.33 ND<0.33 ND<1.0 ND<0.33 ND<0.33 ND<1.0
Dibenz(a,h)anthracene µg/L ND<6.2 ND<0.62 ND<0.62 ND<6.2 - - ND<0.62 ND<0.62 ND<0.82 ND<0.62 ND<0.62 ND<0.82
Dibenzofuran µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4
Diethyl Phthalate µg/L ND<2.8 ND<0.28 ND<0.28 ND<2.8 - - ND<0.28 ND<0.28 ND<1.4 ND<0.28 ND<0.28 ND<1.4
Dimethyl Phthalate µg/L ND<2.6 ND<0.26 ND<0.26 ND<2.6 - - ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3
Fluoranthene µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5
Fluorene µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4
Hexachlorobenzene µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2
Hexachlorobutadiene µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.2 ND<0.22 ND<0.22 ND<1.2
Hexachlorocyclopentadiene µg/L ND<18 ND<1.8 ND<1.8 ND<18 - - ND<1.8 ND<1.8 ND<0.44 ND<1.8 ND<1.8 ND<0.44
Hexachloroethane µg/L ND<25 ND<2.5 ND<2.5 ND<25 - - ND<2.5 ND<2.5 ND<0.98 ND<2.5 ND<2.5 ND<0.98
Indeno(1,2,3-cd)pyrene µg/L ND<6.5 ND<0.65 ND<0.65 ND<6.5 - - ND<0.65 ND<0.65 ND<0.83 ND<0.65 ND<0.65 ND<0.83
Isophorone µg/L ND<3.0 ND<0.30 ND<0.30 ND<3.0 - - ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<1.2
N-Nitrosodimethylamine µg/L ND<2.8 ND<0.48 ND<0.48 ND<2.8 - - ND<0.48 ND<0.48 ND<1.1 ND<0.48 ND<0.48 ND<1.1
N-Nitrosodi-n-propylamine µg/L ND<4.8 ND<0.28 ND<0.28 ND<4.8 - - ND<0.28 ND<0.28 ND<1.3 ND<0.28 ND<0.28 ND<1.3
N-Nitrosodiphenylamine µg/L ND<2.3 ND<0.23 ND<0.23 ND<2.3 - - ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4
Naphthalene µg/L ND<2.1 ND<0.21 ND<0.21 ND<2.1 - - ND<0.21 ND<0.21 ND<1.4 ND<0.21 ND<0.21 ND<1.4
Nitrobenzene µg/L ND<2.6 ND<0.26 ND<0.26 ND<2.6 - - ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3
Pentachlorophenol µg/L ND<6.3 ND<0.63 ND<0.63 ND<6.3 - - ND<0.63 ND<0.63 ND<0.75 ND<0.63 ND<0.63 ND<0.75
Phenanthrene µg/L ND<2.2 ND<0.22 ND<0.22 ND<2.2 - - ND<0.22 ND<0.22 ND<1.5 ND<0.22 ND<0.22 ND<1.5
Phenol µg/L ND<1.1 ND<0.11 1.0 J 6.8 J - - ND<0.11 ND<0.11 ND<1.2 ND<0.11 ND<0.11 ND<1.2
Pyrene µg/L ND<3.3 ND<0.33 ND<0.33 ND<3.3 - - ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4
Pyridine µg/L ND<3.3 ND<0.33 ND<0.33 ND<3.3 - - ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

T-54-GW-11 T-54-GW-40 T-54-GW-65 T-55-GW-11 T-55-GW-40 T-55-GW-70
12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 8/31/2006 1/10/2007 8/22/2007 8/31/2006 1/11/2007 8/22/2007Parameter Units

MWCL-1 MWCL-2

Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.34 ND<0.19 ND<0.19 ND<0.34
1,1,1-Trichloroethane (TCA) µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.26 ND<0.16 ND<0.16 ND<0.26
1,1,2,2-Tetrachloroethane µg/L ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.30 ND<0.20 ND<0.20 ND<0.30
1,1,2-Trichloroethane µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.49 ND<0.15 ND<0.15 ND<0.49
1,1,2-Trichlorotrifluoroethane µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.68 ND<0.15 ND<0.15 ND<0.68
1,1-Dichloroethane (1,1-DCA) µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 0.87 0.64 ND<0.27 ND<0.11 ND<0.11 ND<0.27
1,1-Dichloroethene (1,1-DCE) µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.29 ND<0.15 ND<0.15 ND<0.29
1,1-Dichloropropene µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24
1,2,3-Trichlorobenzene µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.43 ND<0.15 ND<0.15 ND<0.43
1,2,3-Trichloropropane µg/L ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<1.4 ND<0.20 ND<0.20 ND<1.4
1,2,4-Trichlorobenzene µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<1.3 ND<0.11 ND<0.11 ND<1.3
1,2,4-Trimethylbenzene µg/L ND<0.080 ND<0.080 ND<0.080 ND<0.080 ND<0.080 ND<0.080 0.11 J ND<0.080 ND<0.23 ND<0.080 ND<0.080 ND<0.23
1,2-Dibromo-3-chloropropane (DBCP) µg/L ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<3.2 ND<0.95 ND<0.95 ND<3.2
1,2-Dibromoethane (EDB) µg/L ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.49 ND<0.19 ND<0.19 ND<0.49
1,2-Dichlorobenzene µg/L ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<1.1 ND<0.12 ND<0.12 ND<1.1
1,2-Dichloroethane (EDC) µg/L ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.26 ND<0.10 ND<0.10 ND<0.26
1,2-Dichloropropane µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36
1,3,5-Trimethylbenzene µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.18 ND<0.090 ND<0.090 ND<0.18
1,3-Dichlorobenzene µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<1.2 ND<0.15 ND<0.15 ND<1.2
1,3-Dichloropropane µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26
1,4-Dichlorobenzene µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<1.1 ND<0.14 ND<0.14 ND<1.1
2,2-Dichloropropane µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.28 ND<0.16 ND<0.16 ND<0.28
2-Butanone (MEK) µg/L 3.5 J 3.8 J 9.0 J 2.2 J 16 3.1 J ND<0.66 1.3 J ND<6.7 ND<0.66 1.4 J ND<6.7
2-Chlorotoluene µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.18 ND<0.11 ND<0.11 ND<0.18
2-Hexanone µg/L ND<0.49 1.4 J ND<0.49 ND<0.49 2.2 J ND<0.49 ND<0.49 ND<0.49 ND<5.4 ND<0.49 ND<0.49 ND<5.4
4-Chlorotoluene µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.27 ND<0.14 ND<0.14 ND<0.27
4-Isopropyltoluene µg/L 0.89 J 0.14 J 0.29 J ND<0.060 ND<0.060 ND<0.060 ND<0.060 ND<0.060 ND<0.31 ND<0.060 ND<0.060 ND<0.31
4-Methyl-2-pentanone (MIBK) µg/L 0.72 J 15 8.7 J 0.79 J 9.1 J 11 ND<0.56 ND<0.56 ND<3.7 ND<0.56 ND<0.56 ND<3.7
Acetone µg/L 36 20 33 15 76 13 ND<0.91 ND<0.91 ND<6.3 ND<0.91 ND<0.91 ND<6.3
Benzene µg/L 0.19 J ND<0.13 0.41 J ND<0.13 0.14 J 0.24 J ND<0.13 ND<0.13 ND<0.14 ND<0.13 ND<0.13 ND<0.14
Bromobenzene µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.27 ND<0.13 ND<0.13 ND<0.27
Bromochloromethane µg/L ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.70 ND<0.17 ND<0.17 ND<0.70
Bromodichloromethane µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24
Bromoform µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.66 ND<0.18 ND<0.18 ND<0.66
Bromomethane µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<5.1 ND<0.090 ND<0.090 ND<5.1
Carbon Disulfide µg/L 0.20 J 3.8 0.25 J 0.44 J 14 0.84 J ND<0.14 ND<0.14 ND<0.40 ND<0.14 ND<0.14 ND<0.40
Carbon Tetrachloride µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.32 ND<0.13 ND<0.13 ND<0.32
Chlorobenzene µg/L ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.14 ND<0.12 ND<0.12 ND<0.14
Chloroform µg/L ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.24 ND<0.13 ND<0.13 ND<0.24
Chloromethane µg/L ND<0.24 0.36 J 0.27 J 0.75 J 0.47 J 0.34 J 0.26 J ND<0.24 ND<0.63 ND<0.24 ND<0.24 ND<0.63
Chloroethane µg/L ND<0.18 ND<0.18 ND<0.18 0.69 J 0.37 J ND<0.18 ND<0.18 ND<0.18 ND<0.69 ND<0.18 ND<0.18 ND<0.69
cis-1,2-Dichloroethene µg/L ND<0.14 ND<0.14 0.29 J ND<0.14 ND<0.14 0.31 J 0.22 J 0.17 J ND<0.35 0.45 J 0.46 J ND<0.35
cis-1,3-Dichloropropene µg/L ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.31 ND<0.14 ND<0.14 ND<0.31
Dibromochloromethane µg/L ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.41 ND<0.12 ND<0.12 ND<0.41
Dibromomethane µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.57 ND<0.15 ND<0.15 ND<0.57
Dichlorodifluoromethane (CFC 12) µg/L ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.89 ND<0.15 ND<0.15 ND<0.89
Dichloromethane (Methylene Choride) µg/L 0.82 J 0.73 J 0.69 J 0.54 J 0.41 J 0.44 J ND<0.19 ND<0.19 ND<4.3 ND<0.19 ND<0.19 ND<4.3
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

T-54-GW-11 T-54-GW-40 T-54-GW-65 T-55-GW-11 T-55-GW-40 T-55-GW-70
12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 8/31/2006 1/10/2007 8/22/2007 8/31/2006 1/11/2007 8/22/2007Parameter Units

MWCL-1 MWCL-2

VOCs
Ethylbenzene µg/L 0.19 J ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.23 ND<0.11 ND<0.11 ND<0.23
Hexachlorobutadiene µg/L ND<0.26 ND<0.26 ND<0.26 ND<0.26 ND<0.26 ND<0.26 ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2
Isopropylbenzene µg/L 0.38 J ND<0.090 0.13 J ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.26 ND<0.090 ND<0.090 ND<0.26
Methyl tert-Butyl Ether µg/L ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26
Naphthalene µg/L ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<1.4 ND<0.10 ND<0.10 ND<1.4
n-Butylbenzene µg/L ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.29 ND<0.10 ND<0.10 ND<0.29
n-Propylbenzene µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.12 ND<0.090 ND<0.090 ND<0.12
sec-Butylbenzene µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.32 ND<0.090 ND<0.090 ND<0.32
Styrene µg/L ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.29 ND<0.070 ND<0.070 ND<0.29
tert-Butylbenzene µg/L ND<0.080 ND<0.080 ND<0.080 0.094 J ND<0.080 ND<0.080 ND<0.080 ND<0.080 ND<0.33 ND<0.080 ND<0.080 ND<0.33
Tetrachloroethene (PCE) µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.35 ND<0.090 ND<0.090 ND<0.35
Toluene µg/L 0.15 J 0.21 J 0.44 J ND<0.13 0.38 J 0.68 0.21 J 0.15 J ND<0.27 ND<0.13 ND<0.13 ND<0.27
trans-1,2-Dichloroethene µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.38 ND<0.16 ND<0.16 ND<0.38
trans-1,3-Dichloropropene µg/L ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.49 ND<0.090 ND<0.090 ND<0.49
Trichloroethene (TCE) µg/L ND<0.14 ND<0.14 4.3 ND<0.14 ND<0.14 35 ND<0.14 ND<0.14 ND<0.37 ND<0.14 ND<0.14 ND<0.37
Trichlorofluoromethane (CFC 11) µg/L ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.21 ND<0.18 ND<0.18 ND<0.21
Vinyl Acetate µg/L ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<3.7 ND<0.24 ND<0.24 ND<3.7
Vinyl Chloride µg/L ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36
Xylenes, Total µg/L 0.97 J ND<0.10 0.14 J 0.52 J ND<0.10 ND<0.10 0.27 J ND<0.10 ND<0.54 ND<0.10 ND<0.10 ND<0.54
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics (C6-C12) mg/L ND<0.50 ND<0.50 ND<0.50 0.60 J 0.68 J ND<0.50 ND<0.50 - ND ND<0.50 - ND
Diesel Range Organics (C13-C22) mg/L 1.8 ND<0.44 ND<0.44 4.7 0.83 J ND<0.44 ND<0.44 - ND ND<0.44 - ND
Heavy Range Organics (C24-C36) mg/L 1.7 ND<0.50 ND<0.50 3.6 1.2 ND<0.50 ND<0.50 - ND ND<0.50 - ND
C7 - C36 Total mg/L - - - - - - - ND<0.50 ND<480 - ND<0.50 ND<480
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 µg/L - - - - - - - - - ND<0.24 - -
Aroclor 1221 µg/L - - - - - - - - - ND<0.22 - -
Aroclor 1232 µg/L - - - - - - - - - ND<0.2 - -
Aroclor 1242 µg/L - - - - - - - - - ND<0.043 - -
Aroclor 1248 µg/L - - - - - - - - - ND<0.12 - -
Aroclor 1254 µg/L - - - - - - - - - ND<0.063 - -
Aroclor 1260 µg/L - - - - - - - - - ND<0.081 - -

Notes:
ND< - Analyte not detected above associated method
           detection limit (MDL)
- Not analyzed
Bold - Analyted detected
J - Analyte was detected at a concentration below the

reporting limit and above the MDL; reported value
      is estimated
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Dissolved Metals
Antimony µg/L
Arsenic µg/L
Barium µg/L
Beryllium µg/L
Cadmium µg/L
Chromium µg/L
Cobalt µg/L
Copper µg/L
Lead µg/L
Mercury µg/L
Molybdenum µg/L
Nickel µg/L
Selenium µg/L
Silver µg/L
Thallium µg/L
Vanadium µg/L
Zinc µg/L
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L
1,2-Dichlorobenzene µg/L
1,3-Dichlorobenzene µg/L
1,4-Dichlorobenzene µg/L
1,4-Dioxane µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methyl-4,6-dinitrophenol µg/L
2-Methylnaphthalene µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4-Bromophenyl Phenyl Ether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl Phenyl Ether µg/L
4-Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L

Parameter Units 8/31/2006 1/11/2007 8/24/2007 8/31/2006 1/11/2007 8/22/2007 9/1/2006 1/12/2007 8/24/2007 8/31/2006 1/11/2007 8/24/2007

- - - - - - ND<380 - - - - -
- - - - - - 27 - - - - -
- - - - - - 118 J - - - - -
- - - - - - ND<10 - - - - -
- - - - - - ND<20 - - - - -
- - - - - - ND<30 - - - - -
- - - - - - 33 J - - - - -
- - - - - - 21 J - - - - -
- - - - - - ND<410 - - - - -
- - - - - - ND<0.100 - - - - -
- - - - - - ND<70 - - - - -
- - - - - - ND<120 - - - - -
- - - - - - 52 - - - - -
- - - - - - ND<20 - - - - -
- - - - - - 0.074 J - - - - -
- - - - - - 49 J - - - - -
- - - - - - ND<30 - - - - -

ND<0.20 ND<0.20 ND<1.3 ND<0.20 ND<0.20 ND<1.3 ND<0.20 ND<0.20 ND<1.3 ND<0.20 ND<0.20 ND<1.3
ND<0.17 ND<0.17 ND<1.1 ND<0.17 ND<0.17 ND<1.1 ND<0.17 ND<0.17 ND<1.1 ND<0.17 ND<0.17 ND<1.1
ND<0.20 ND<0.20 ND<1.2 ND<0.20 ND<0.20 ND<1.2 ND<0.20 ND<0.20 ND<1.2 ND<0.20 ND<0.20 ND<1.2
ND<0.24 ND<0.24 ND<1.1 ND<0.24 ND<0.24 ND<1.1 ND<0.24 ND<0.24 ND<1.1 ND<0.24 ND<0.24 ND<1.1
ND<0.41 ND<0.41 - ND<0.41 ND<0.41 - 0.80 J ND<0.41 - 2.3 1.9 J -
ND<0.28 ND<0.28 ND<0.97 ND<0.28 ND<0.28 ND<0.97 ND<0.28 ND<0.28 ND<0.97 ND<0.28 ND<0.28 ND<0.97
ND<0.27 ND<0.27 ND<1.2 ND<0.27 ND<0.27 ND<1.2 ND<0.27 ND<0.27 ND<1.2 ND<0.27 ND<0.27 ND<1.2
ND<0.23 ND<0.23 ND<1.1 ND<0.23 ND<0.23 ND<1.1 ND<0.23 ND<0.23 ND<1.1 ND<0.23 ND<0.23 ND<1.1
ND<0.83 ND<0.83 ND<1.2 ND<0.83 ND<0.83 ND<1.2 ND<0.83 ND<0.83 ND<1.2 ND<0.83 ND<0.83 ND<1.2
ND<10 ND<10 ND<2.6 ND<10 ND<10 ND<2.6 ND<10 ND<10 ND<2.6 ND<10 ND<10 ND<2.6

ND<0.30 ND<0.30 ND<1.0 ND<0.30 ND<0.30 ND<1.0 ND<0.30 ND<0.30 ND<1.0 ND<0.30 ND<0.30 ND<1.0
ND<0.30 ND<0.30 ND<1.1 ND<0.30 ND<0.30 ND<1.1 ND<0.30 ND<0.30 ND<1.1 ND<0.30 ND<0.30 ND<1.1
ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3
ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0
ND<0.20 ND<0.20 ND<3.4 ND<0.20 ND<0.20 ND<3.4 ND<0.20 ND<0.20 ND<3.4 ND<0.20 ND<0.20 ND<3.4
ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2
ND<0.32 ND<0.32 ND<1.1 ND<0.32 ND<0.32 ND<1.1 ND<0.32 ND<0.32 ND<1.1 ND<0.32 ND<0.32 ND<1.1
ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<1.0 ND<0.27 ND<0.27 ND<1.0
ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2
ND<0.84 ND<0.84 ND<1.3 ND<0.84 ND<0.84 ND<1.3 ND<0.84 ND<0.84 ND<1.3 ND<0.84 ND<0.84 ND<1.3
ND<0.29 ND<0.29 ND<1.2 ND<0.29 ND<0.29 ND<1.2 ND<0.29 ND<0.29 ND<1.2 ND<0.29 ND<0.29 ND<1.2
ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2 ND<0.18 ND<0.18 ND<1.2
ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2
ND<0.36 ND<0.36 ND<1.3 ND<0.36 ND<0.36 ND<1.3 ND<0.36 ND<0.36 ND<1.3 ND<0.36 ND<0.36 ND<1.3
ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2
ND<0.28 ND<0.28 ND<1.0 ND<0.28 ND<0.28 ND<1.0 ND<0.28 ND<0.28 ND<1.0 ND<0.28 ND<0.28 ND<1.0
ND<0.36 ND<0.36 ND<2.4 ND<0.36 ND<0.36 ND<2.4 ND<0.36 ND<0.36 ND<2.4 ND<0.36 ND<0.36 ND<2.4
ND<20 ND<20 ND<0.86 ND<20 ND<20 ND<0.86 ND<20 ND<20 ND<0.86 ND<20 ND<20 ND<0.86

MWCL-3 MWCL-4 MWCL-6MWCL-5
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
SVOCs
Acenaphthene µg/L
Acenaphthylene µg/L
Aniline µg/L
Anthracene µg/L
Benz(a)anthracene µg/L
Benzo(a)pyrene µg/L
Benzo(b)fluoranthene µg/L
Benzo(g,h,i)perylene µg/L
Benzo(k)fluoranthene µg/L
Benzoic acid µg/L
Benzyl alcohol µg/L
bis(2-Chloroethoxy)methane µg/L
bis(2-Chloroethyl) Ether µg/L
bis(2-Chloroisopropyl) Ether µg/L
Bis(2-ethylhexyl) Phthalate µg/L
Butyl Benzyl Phthalate µg/L
Chrysene µg/L
Di-n-butyl Phthalate µg/L
Di-n-octyl Phthalate µg/L
Dibenz(a,h)anthracene µg/L
Dibenzofuran µg/L
Diethyl Phthalate µg/L
Dimethyl Phthalate µg/L
Fluoranthene µg/L
Fluorene µg/L
Hexachlorobenzene µg/L
Hexachlorobutadiene µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Indeno(1,2,3-cd)pyrene µg/L
Isophorone µg/L
N-Nitrosodimethylamine µg/L
N-Nitrosodi-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Naphthalene µg/L
Nitrobenzene µg/L
Pentachlorophenol µg/L
Phenanthrene µg/L
Phenol µg/L
Pyrene µg/L
Pyridine µg/L

8/31/2006 1/11/2007 8/24/2007 8/31/2006 1/11/2007 8/22/2007 9/1/2006 1/12/2007 8/24/2007 8/31/2006 1/11/2007 8/24/2007
MWCL-3 MWCL-4 MWCL-6MWCL-5

ND<0.15 ND<0.15 ND<1.4 ND<0.15 ND<0.15 ND<1.4 0.36 J ND<0.15 ND<1.4 13 7.1 ND<1.4
ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4 0.33 J ND<0.23 ND<1.4
ND<0.34 ND<0.34 ND<1.2 ND<0.34 ND<0.34 ND<1.2 ND<0.34 ND<0.34 ND<1.2 ND<0.34 ND<0.34 ND<1.2
ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5
ND<0.21 ND<0.21 ND<1.1 ND<0.21 ND<0.21 ND<1.1 ND<0.21 ND<0.21 ND<1.1 ND<0.21 ND<0.21 ND<1.1
ND<0.54 ND<0.54 ND<0.88 ND<0.54 ND<0.54 ND<0.88 ND<0.54 ND<0.54 ND<0.88 ND<0.54 ND<0.54 ND<0.88
ND<0.42 ND<0.42 ND<1.2 ND<0.42 ND<0.42 ND<1.2 ND<0.42 ND<0.42 ND<1.2 ND<0.42 ND<0.42 ND<1.2
ND<0.74 ND<0.74 ND<0.71 ND<0.74 ND<0.74 ND<0.71 ND<0.74 ND<0.74 ND<0.71 ND<0.74 ND<0.74 ND<0.71
ND<0.32 ND<0.32 ND<1.7 ND<0.32 ND<0.32 ND<1.7 ND<0.32 ND<0.32 ND<1.7 ND<0.32 ND<0.32 ND<1.7
ND<20 ND<20 ND<0.43 ND<20 ND<20 ND<0.43 ND<20 ND<20 ND<0.43 ND<20 ND<20 ND<0.43

ND<0.22 ND<0.22 ND<1.0 ND<0.22 ND<0.22 ND<1.0 ND<0.22 ND<0.22 ND<1.0 ND<0.22 ND<0.22 ND<1.0
ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2 ND<0.32 ND<0.32 ND<1.2
ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0 ND<0.24 ND<0.24 ND<1.0
ND<0.24 ND<0.24 ND<1.5 ND<0.24 ND<0.24 ND<1.5 ND<0.24 ND<0.24 ND<1.5 ND<0.24 ND<0.24 ND<1.5

0.85 J 1.8 J ND<1.0 ND<0.30 0.43 J ND<1.0 1.2 J 0.92 J ND<1.0 ND<0.30 1.3 J ND<1.0
ND<0.48 ND<0.48 ND<1.0 ND<0.48 ND<0.48 ND<1.0 ND<0.48 ND<0.48 ND<1.0 ND<0.48 ND<0.48 ND<1.0
ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3 ND<0.22 ND<0.22 ND<1.3

0.38 J 0.49 J ND<1.5 0.28 J 0.39 J ND<1.5 0.98 J 0.44 J ND<1.5 0.32 J 0.37 J ND<1.5
ND<0.33 ND<0.33 ND<1.0 ND<0.33 ND<0.33 ND<1.0 ND<0.33 ND<0.33 ND<1.0 ND<0.33 ND<0.33 ND<1.0
ND<0.62 ND<0.62 ND<0.82 ND<0.62 ND<0.62 ND<0.82 ND<0.62 ND<0.62 ND<0.82 ND<0.62 ND<0.62 ND<0.82
ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4 ND<0.22 0.88 J ND<1.4
ND<0.28 ND<0.28 ND<1.4 ND<0.28 0.47 J ND<1.4 ND<0.28 ND<0.28 ND<1.4 ND<0.28 0.30 J ND<1.4
ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3
ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5 ND<0.21 ND<0.21 ND<1.5 1.8 J ND<0.21 ND<1.5
ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4 ND<0.22 ND<0.22 ND<1.4 ND<0.22 0.95 J ND<1.4
ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2 ND<0.21 ND<0.21 ND<1.2
ND<0.22 ND<0.22 ND<1.2 ND<0.22 ND<0.22 ND<1.2 ND<0.22 ND<0.22 ND<1.2 ND<0.22 ND<0.22 ND<1.2
ND<1.8 ND<1.8 ND<0.44 ND<1.8 ND<1.8 ND<0.44 ND<1.8 ND<1.8 ND<0.44 ND<1.8 ND<1.8 ND<0.44
ND<2.5 ND<2.5 ND<0.98 ND<2.5 ND<2.5 ND<0.98 ND<2.5 ND<2.5 ND<0.98 ND<2.5 ND<2.5 ND<0.98
ND<0.65 ND<0.65 ND<0.83 ND<0.65 ND<0.65 ND<0.83 ND<0.65 ND<0.65 ND<0.83 ND<0.65 ND<0.65 ND<0.83
ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<1.2 ND<0.30 ND<0.30 ND<1.2
ND<0.48 ND<0.48 ND<1.1 ND<0.48 ND<0.48 ND<1.1 ND<0.48 ND<0.48 ND<1.1 ND<0.48 ND<0.48 ND<1.1
ND<0.28 ND<0.28 ND<1.3 ND<0.28 ND<0.28 ND<1.3 ND<0.28 ND<0.28 ND<1.3 ND<0.28 ND<0.28 ND<1.3
ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4 ND<0.23 ND<0.23 ND<1.4
ND<0.21 ND<0.21 ND<1.4 ND<0.21 ND<0.21 ND<1.4 ND<0.21 ND<0.21 ND<1.4 ND<0.21 2.4 J ND<1.4
ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3 ND<0.26 ND<0.26 ND<1.3
ND<0.63 ND<0.63 ND<0.75 ND<0.63 ND<0.63 ND<0.75 ND<0.63 ND<0.63 ND<0.75 ND<0.63 ND<0.63 ND<0.75
ND<0.22 ND<0.22 ND<1.5 ND<0.22 ND<0.22 ND<1.5 ND<0.22 ND<0.22 ND<1.5 ND<0.22 ND<0.22 ND<1.5
ND<0.11 ND<0.11 ND<1.2 ND<0.11 ND<0.11 ND<1.2 ND<0.11 ND<0.11 ND<1.2 ND<0.11 ND<0.11 ND<1.2
ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4 2.9 J ND<0.33 ND<1.4
ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4 ND<0.33 ND<0.33 ND<1.4
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane (TCA) µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichlorotrifluoroethane µg/L
1,1-Dichloroethane (1,1-DCA) µg/L
1,1-Dichloroethene (1,1-DCE) µg/L
1,1-Dichloropropene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane (DBCP) µg/L
1,2-Dibromoethane (EDB) µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane (EDC) µg/L
1,2-Dichloropropane µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone (MEK) µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Isopropyltoluene µg/L
4-Methyl-2-pentanone (MIBK) µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon Disulfide µg/L
Carbon Tetrachloride µg/L
Chlorobenzene µg/L
Chloroform µg/L
Chloromethane µg/L
Chloroethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane (CFC 12) µg/L
Dichloromethane (Methylene Choride) µg/L

8/31/2006 1/11/2007 8/24/2007 8/31/2006 1/11/2007 8/22/2007 9/1/2006 1/12/2007 8/24/2007 8/31/2006 1/11/2007 8/24/2007
MWCL-3 MWCL-4 MWCL-6MWCL-5

ND<0.19 ND<0.19 ND<0.34 ND<0.19 ND<0.19 ND<0.34 ND<0.19 ND<0.19 ND<0.34 ND<0.19 ND<0.19 ND<0.34
ND<0.16 ND<0.16 ND<0.26 ND<0.16 ND<0.16 ND<0.26 ND<0.16 ND<0.16 ND<0.26 ND<0.16 ND<0.16 ND<0.26
ND<0.20 ND<0.20 ND<0.30 ND<0.20 ND<0.20 ND<0.30 ND<0.20 ND<0.20 ND<0.30 ND<0.20 ND<0.20 ND<0.30
ND<0.15 ND<0.15 ND<0.49 ND<0.15 ND<0.15 ND<0.49 ND<0.15 ND<0.15 ND<0.49 ND<0.15 ND<0.15 ND<0.49
ND<0.15 ND<0.15 ND<0.68 ND<0.15 ND<0.15 ND<0.68 ND<0.15 ND<0.15 ND<0.68 ND<0.15 ND<0.15 ND<0.68
ND<0.11 ND<0.11 ND<0.27 ND<0.11 ND<0.11 ND<0.27 ND<0.11 ND<0.11 ND<0.27 0.24 J 0.24 J ND<0.27
ND<0.15 ND<0.15 ND<0.29 ND<0.15 ND<0.15 ND<0.29 ND<0.15 ND<0.15 ND<0.29 ND<0.15 ND<0.15 ND<0.29
ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24
ND<0.15 ND<0.15 ND<0.43 ND<0.15 ND<0.15 ND<0.43 ND<0.15 ND<0.15 ND<0.43 ND<0.15 ND<0.15 ND<0.43
ND<0.20 ND<0.20 ND<1.4 ND<0.20 ND<0.20 ND<1.4 ND<0.20 ND<0.20 ND<1.4 ND<0.20 ND<0.20 ND<1.4
ND<0.11 ND<0.11 ND<1.3 ND<0.11 ND<0.11 ND<1.3 ND<0.11 ND<0.11 ND<1.3 ND<0.11 ND<0.11 ND<1.3

ND<0.080 ND<0.080 ND<0.23 ND<0.080 ND<0.080 ND<0.23 ND<0.080 ND<0.080 ND<0.23 0.27 J ND<0.080 ND<0.23
ND<0.95 ND<0.95 ND<3.2 ND<0.95 ND<0.95 ND<3.2 ND<0.95 ND<0.95 ND<3.2 ND<0.95 ND<0.95 ND<3.2
ND<0.19 ND<0.19 ND<0.49 ND<0.19 ND<0.19 ND<0.49 ND<0.19 ND<0.19 ND<0.49 ND<0.19 ND<0.19 ND<0.49
ND<0.12 ND<0.12 ND<1.1 ND<0.12 ND<0.12 ND<1.1 ND<0.12 ND<0.12 ND<1.1 ND<0.12 ND<0.12 ND<1.1
ND<0.10 ND<0.10 ND<0.26 ND<0.10 ND<0.10 ND<0.26 ND<0.10 ND<0.10 ND<0.26 ND<0.10 ND<0.10 ND<0.26
ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36

ND<0.090 ND<0.090 ND<0.18 ND<0.090 ND<0.090 ND<0.18 ND<0.090 ND<0.090 ND<0.18 0.12 J ND<0.090 ND<0.18
ND<0.15 ND<0.15 ND<1.2 ND<0.15 ND<0.15 ND<1.2 ND<0.15 ND<0.15 ND<1.2 ND<0.15 ND<0.15 ND<1.2
ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26
ND<0.14 ND<0.14 ND<1.1 ND<0.14 ND<0.14 ND<1.1 ND<0.14 ND<0.14 ND<1.1 ND<0.14 ND<0.14 ND<1.1
ND<0.16 ND<0.16 ND<0.28 ND<0.16 ND<0.16 ND<0.28 ND<0.16 ND<0.16 ND<0.28 ND<0.16 ND<0.16 ND<0.28
ND<0.66 1.5 J ND<6.7 ND<0.66 1.4 J ND<6.7 ND<0.66 ND<0.66 ND<6.7 ND<0.66 ND<0.66 ND<6.7
ND<0.11 ND<0.11 ND<0.18 ND<0.11 ND<0.11 ND<0.18 ND<0.11 ND<0.11 ND<0.18 ND<0.11 ND<0.11 ND<0.18
ND<0.49 ND<0.49 ND<5.4 ND<0.49 ND<0.49 ND<5.4 ND<0.49 ND<0.49 ND<5.4 ND<0.49 ND<0.49 ND<5.4
ND<0.14 ND<0.14 ND<0.27 ND<0.14 ND<0.14 ND<0.27 ND<0.14 ND<0.14 ND<0.27 ND<0.14 ND<0.14 ND<0.27

ND<0.060 ND<0.060 ND<0.31 ND<0.060 ND<0.060 ND<0.31 ND<0.060 ND<0.060 ND<0.31 0.064 J ND<0.060 ND<0.31
ND<0.56 ND<0.56 ND<3.7 ND<0.56 ND<0.56 ND<3.7 3.9 J ND<0.56 ND<3.7 ND<0.56 ND<0.56 ND<3.7
ND<0.91 ND<0.91 ND<6.3 ND<0.91 ND<0.91 ND<6.3 4.7 J 4.5 J ND<6.3 ND<0.91 ND<0.91 ND<6.3
ND<0.13 ND<0.13 ND<0.14 ND<0.13 ND<0.13 ND<0.14 ND<0.13 ND<0.13 ND<0.14 ND<0.13 ND<0.13 ND<0.14
ND<0.13 ND<0.13 ND<0.27 ND<0.13 ND<0.13 ND<0.27 ND<0.13 ND<0.13 ND<0.27 ND<0.13 ND<0.13 ND<0.27
ND<0.17 ND<0.17 ND<0.70 ND<0.17 ND<0.17 ND<0.70 ND<0.17 ND<0.17 ND<0.70 ND<0.17 ND<0.17 ND<0.70
ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.24
ND<0.18 ND<0.18 ND<0.66 ND<0.18 ND<0.18 ND<0.66 ND<0.18 ND<0.18 ND<0.66 ND<0.18 ND<0.18 ND<0.66

ND<0.090 ND<0.090 ND<5.1 ND<0.090 ND<0.090 ND<5.1 ND<0.090 ND<0.090 ND<5.1 ND<0.090 ND<0.090 ND<5.1
ND<0.14 ND<0.14 ND<0.40 ND<0.14 ND<0.14 ND<0.40 0.60 J ND<0.14 ND<0.40 ND<0.14 ND<0.14 ND<0.40
ND<0.13 ND<0.13 ND<0.32 ND<0.13 ND<0.13 ND<0.32 ND<0.13 ND<0.13 ND<0.32 ND<0.13 ND<0.13 ND<0.32
ND<0.12 ND<0.12 ND<0.14 ND<0.12 ND<0.12 ND<0.14 ND<0.12 ND<0.12 ND<0.14 ND<0.12 ND<0.12 ND<0.14
ND<0.13 ND<0.13 ND<0.24 ND<0.13 ND<0.13 ND<0.24 ND<0.13 ND<0.13 ND<0.24 ND<0.13 ND<0.13 ND<0.24
ND<0.24 ND<0.24 ND<0.63 ND<0.24 ND<0.24 ND<0.63 ND<0.24 ND<0.24 ND<0.63 ND<0.24 ND<0.24 ND<0.63
ND<0.18 ND<0.18 ND<0.69 ND<0.18 ND<0.18 ND<0.69 ND<0.18 ND<0.18 ND<0.69 ND<0.18 ND<0.18 ND<0.69
ND<0.14 ND<0.14 ND<0.35 ND<0.14 ND<0.14 ND<0.35 320 D 68 58 0.69 0.46 J ND<0.35
ND<0.14 ND<0.14 ND<0.31 ND<0.14 ND<0.14 ND<0.31 ND<0.14 ND<0.14 ND<0.31 ND<0.14 ND<0.14 ND<0.31
ND<0.12 ND<0.12 ND<0.41 ND<0.12 ND<0.12 ND<0.41 ND<0.12 ND<0.12 ND<0.41 ND<0.12 ND<0.12 ND<0.41
ND<0.15 ND<0.15 ND<0.57 ND<0.15 ND<0.15 ND<0.57 ND<0.15 ND<0.15 ND<0.57 ND<0.15 ND<0.15 ND<0.57
ND<0.15 ND<0.15 ND<0.89 ND<0.15 ND<0.15 ND<0.89 ND<0.15 ND<0.15 ND<0.89 ND<0.15 ND<0.15 ND<0.89
ND<0.19 ND<0.19 ND<4.3 ND<0.19 ND<0.19 ND<4.3 ND<0.19 ND<0.19 ND<4.3 ND<0.19 0.26 J ND<4.3
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
VOCs
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
Methyl tert-Butyl Ether µg/L
Naphthalene µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
sec-Butylbenzene µg/L
Styrene µg/L
tert-Butylbenzene µg/L
Tetrachloroethene (PCE) µg/L
Toluene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethene (TCE) µg/L
Trichlorofluoromethane (CFC 11) µg/L
Vinyl Acetate µg/L
Vinyl Chloride µg/L
Xylenes, Total µg/L
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics (C6-C12) mg/L
Diesel Range Organics (C13-C22) mg/L
Heavy Range Organics (C24-C36) mg/L
C7 - C36 Total mg/L
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 µg/L
Aroclor 1221 µg/L
Aroclor 1232 µg/L
Aroclor 1242 µg/L
Aroclor 1248 µg/L
Aroclor 1254 µg/L
Aroclor 1260 µg/L

Notes:
ND< - Analyte not detected above associated method
           detection limit (MDL)
- Not analyzed
Bold - Analyted detected
J - Analyte was detected at a concentration below the

reporting limit and above the MDL; reported value
      is estimated

8/31/2006 1/11/2007 8/24/2007 8/31/2006 1/11/2007 8/22/2007 9/1/2006 1/12/2007 8/24/2007 8/31/2006 1/11/2007 8/24/2007
MWCL-3 MWCL-4 MWCL-6MWCL-5

ND<0.11 ND<0.11 ND<0.23 ND<0.11 ND<0.11 ND<0.23 ND<0.11 ND<0.11 ND<0.23 ND<0.11 ND<0.11 ND<0.23
ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<1.2

ND<0.090 ND<0.090 ND<0.26 ND<0.090 ND<0.090 ND<0.26 ND<0.090 ND<0.090 ND<0.26 ND<0.090 ND<0.090 ND<0.26
ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.26
ND<0.10 ND<0.10 ND<1.4 ND<0.10 ND<0.10 ND<1.4 ND<0.10 ND<0.10 ND<1.4 130 3.1 ND<1.4
ND<0.10 ND<0.10 ND<0.29 ND<0.10 ND<0.10 ND<0.29 ND<0.10 ND<0.10 ND<0.29 0.36 ND<0.10 ND<0.29
ND<0.090 ND<0.090 ND<0.12 ND<0.090 ND<0.090 ND<0.12 ND<0.090 ND<0.090 ND<0.12 ND<0.090 ND<0.090 ND<0.12
ND<0.090 ND<0.090 ND<0.32 ND<0.090 ND<0.090 ND<0.32 ND<0.090 ND<0.090 ND<0.32 ND<0.090 ND<0.090 ND<0.32
ND<0.070 ND<0.070 ND<0.29 ND<0.070 ND<0.070 ND<0.29 ND<0.070 ND<0.070 ND<0.29 ND<0.070 ND<0.070 ND<0.29
ND<0.080 ND<0.080 ND<0.33 ND<0.080 ND<0.080 ND<0.33 ND<0.080 ND<0.080 ND<0.33 ND<0.080 ND<0.080 ND<0.33
ND<0.090 ND<0.090 ND<0.35 ND<0.090 ND<0.090 ND<0.35 ND<0.090 ND<0.090 ND<0.35 ND<0.090 ND<0.090 ND<0.35

0.15 J 0.15 J ND<0.27 ND<0.13 ND<0.13 ND<0.27 ND<0.13 0.27 J ND<0.27 ND<0.13 ND<0.13 ND<0.27
ND<0.16 ND<0.16 ND<0.38 ND<0.16 ND<0.16 ND<0.38 1.1 ND<0.16 ND<0.38 0.92 0.58 ND<0.38

ND<0.090 ND<0.090 ND<0.49 ND<0.090 ND<0.090 ND<0.49 ND<0.090 ND<0.090 ND<0.49 ND<0.090 ND<0.090 ND<0.49
ND<0.14 ND<0.14 ND<0.37 ND<0.14 ND<0.14 ND<0.37 ND<0.14 ND<0.14 ND<0.37 ND<0.14 ND<0.14 ND<0.37
ND<0.18 ND<0.18 ND<0.21 ND<0.18 ND<0.18 ND<0.21 ND<0.18 ND<0.18 ND<0.21 ND<0.18 ND<0.18 ND<0.21
ND<0.24 ND<0.24 ND<3.7 ND<0.24 ND<0.24 ND<3.7 ND<0.24 ND<0.24 ND<3.7 ND<0.24 ND<0.24 ND<3.7
ND<0.16 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.36 1.1 ND<0.16 ND<0.36 0.92 0.46 J ND<0.36
ND<0.10 ND<0.10 ND<0.54 ND<0.10 ND<0.10 ND<0.54 ND<0.10 ND<0.10 ND<0.54 0.33 J ND<0.10 ND<0.54

ND<0.50 - ND ND<0.50 - ND ND<0.50 - ND ND<0.50 - ND
ND<0.44 - ND ND<0.44 - ND ND<0.44 - ND 0.53 J - ND
ND<0.50 - ND ND<0.50 - ND ND<0.50 - ND ND<0.50 - ND

- ND<0.50 ND<480 - ND<0.50 ND<480 - ND<0.50 ND<480 - ND<0.50 ND<480

- - - ND<0.24 - - ND<0.24 - - ND<0.24 - -
- - - ND<0.22 - - ND<0.22 - - ND<0.22 - -
- - - ND<0.2 - - ND<0.2 - - ND<0.2 - -
- - - ND<0.043 - - ND<0.043 - - ND<0.043 - -
- - - ND<0.12 - - ND<0.12 - - ND<0.12 - -
- - - ND<0.063 - - ND<0.063 - - ND<0.063 - -
- - - ND<0.081 - - ND<0.081 - - ND<0.081 - -
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Dissolved Metals
Antimony µg/L
Arsenic µg/L
Barium µg/L
Beryllium µg/L
Cadmium µg/L
Chromium µg/L
Cobalt µg/L
Copper µg/L
Lead µg/L
Mercury µg/L
Molybdenum µg/L
Nickel µg/L
Selenium µg/L
Silver µg/L
Thallium µg/L
Vanadium µg/L
Zinc µg/L
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene µg/L
1,2-Dichlorobenzene µg/L
1,3-Dichlorobenzene µg/L
1,4-Dichlorobenzene µg/L
1,4-Dioxane µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methyl-4,6-dinitrophenol µg/L
2-Methylnaphthalene µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4-Bromophenyl Phenyl Ether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl Phenyl Ether µg/L
4-Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L

Parameter Units
QCEB1 QCEB2 QCEB QCEB QCEB QCEB QCEB

1/12/2007 8/24/2007 1/12/2007 8/24/2007 8/31/2006 9/1/2006 12/20/2006 1/9/2007 8/22/2007 8/23/2007 8/24/2007

- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

ND<0.20 ND<1.3 ND<0.20 ND<1.3 ND<0.20 ND<0.20 - - - - -
ND<0.17 ND<1.1 ND<0.17 ND<1.1 ND<0.17 ND<0.17 - - - - -
ND<0.20 ND<1.2 ND<0.20 ND<1.2 ND<0.20 ND<0.20 - - - - -
ND<0.24 ND<1.1 ND<0.24 ND<1.1 ND<0.24 ND<0.24 - - - - -

0.68 J - ND<0.41 - ND<0.41 ND<0.41 - - - - -
ND<0.28 ND<0.97 ND<0.28 ND<0.97 ND<0.28 ND<0.28 - - - - -
ND<0.27 ND<1.2 ND<0.27 ND<1.2 ND<0.27 ND<0.27 - - - - -
ND<0.23 ND<1.1 ND<0.23 ND<1.1 ND<0.23 ND<0.23 - - - - -
ND<0.83 ND<1.2 ND<0.83 ND<1.2 ND<0.83 ND<0.83 - - - - -
ND<10 ND<2.6 ND<10 ND<2.6 ND<10 ND<10 - - - - -

ND<0.30 ND<1.0 ND<0.30 ND<1.0 ND<0.30 ND<0.30 - - - - -
ND<0.30 ND<1.1 ND<0.30 ND<1.1 ND<0.30 ND<0.30 - - - - -
ND<0.22 ND<1.3 ND<0.22 ND<1.3 ND<0.22 ND<0.22 - - - - -
ND<0.24 ND<1.0 ND<0.24 ND<1.0 ND<0.24 ND<0.24 - - - - -
ND<0.20 ND<3.4 ND<0.20 ND<3.4 ND<0.20 ND<0.20 - - - - -
ND<0.18 ND<1.2 ND<0.18 ND<1.2 ND<0.18 ND<0.18 - - - - -
ND<0.32 ND<1.1 ND<0.32 ND<1.1 ND<0.32 ND<0.32 - - - - -
ND<0.27 ND<1.0 ND<0.27 ND<1.0 ND<0.27 ND<0.27 - - - - -
ND<0.26 ND<1.2 ND<0.26 ND<1.2 ND<0.26 ND<0.26 - - - - -
ND<0.84 ND<1.3 ND<0.84 ND<1.3 ND<0.84 ND<0.84 - - - - -
ND<0.29 ND<1.2 ND<0.29 ND<1.2 ND<0.29 ND<0.29 - - - - -
ND<0.18 ND<1.2 ND<0.18 ND<1.2 ND<0.18 ND<0.18 - - - - -
ND<0.32 ND<1.2 ND<0.32 ND<1.2 ND<0.32 ND<0.32 - - - - -
ND<0.36 ND<1.3 ND<0.36 ND<1.3 ND<0.36 ND<0.36 - - - - -
ND<0.21 ND<1.2 ND<0.21 ND<1.2 ND<0.21 ND<0.21 - - - - -

7.0 ND<1.0 ND<0.28 ND<1.0 ND<0.28 ND<0.28 - - - - -
ND<0.36 ND<2.4 ND<0.36 ND<2.4 ND<0.36 ND<0.36 - - - - -
ND<20 ND<0.86 ND<20 ND<0.86 ND<20 ND<20 - - - - -

MWCL-8MWCL-7
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
SVOCs
Acenaphthene µg/L
Acenaphthylene µg/L
Aniline µg/L
Anthracene µg/L
Benz(a)anthracene µg/L
Benzo(a)pyrene µg/L
Benzo(b)fluoranthene µg/L
Benzo(g,h,i)perylene µg/L
Benzo(k)fluoranthene µg/L
Benzoic acid µg/L
Benzyl alcohol µg/L
bis(2-Chloroethoxy)methane µg/L
bis(2-Chloroethyl) Ether µg/L
bis(2-Chloroisopropyl) Ether µg/L
Bis(2-ethylhexyl) Phthalate µg/L
Butyl Benzyl Phthalate µg/L
Chrysene µg/L
Di-n-butyl Phthalate µg/L
Di-n-octyl Phthalate µg/L
Dibenz(a,h)anthracene µg/L
Dibenzofuran µg/L
Diethyl Phthalate µg/L
Dimethyl Phthalate µg/L
Fluoranthene µg/L
Fluorene µg/L
Hexachlorobenzene µg/L
Hexachlorobutadiene µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Indeno(1,2,3-cd)pyrene µg/L
Isophorone µg/L
N-Nitrosodimethylamine µg/L
N-Nitrosodi-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Naphthalene µg/L
Nitrobenzene µg/L
Pentachlorophenol µg/L
Phenanthrene µg/L
Phenol µg/L
Pyrene µg/L
Pyridine µg/L

QCEB1 QCEB2 QCEB QCEB QCEB QCEB QCEB
1/12/2007 8/24/2007 1/12/2007 8/24/2007 8/31/2006 9/1/2006 12/20/2006 1/9/2007 8/22/2007 8/23/2007 8/24/2007

MWCL-8MWCL-7

ND<0.15 ND<1.4 ND<0.15 ND<1.4 ND<0.15 ND<0.15 - - - - -
ND<0.23 ND<1.4 ND<0.23 ND<1.4 ND<0.23 ND<0.23 - - - - -
ND<0.34 ND<1.2 ND<0.34 ND<1.2 ND<0.34 ND<0.34 - - - - -
ND<0.21 ND<1.5 ND<0.21 ND<1.5 ND<0.21 ND<0.21 - - - - -
ND<0.21 ND<1.1 ND<0.21 ND<1.1 ND<0.21 ND<0.21 - - - - -
ND<0.54 ND<0.88 ND<0.54 ND<0.88 ND<0.54 ND<0.54 - - - - -
ND<0.42 ND<1.2 ND<0.42 ND<1.2 ND<0.42 ND<0.42 - - - - -
ND<0.74 ND<0.71 ND<0.74 ND<0.71 ND<0.74 ND<0.74 - - - - -
ND<0.32 ND<1.7 ND<0.32 ND<1.7 ND<0.32 ND<0.32 - - - - -
ND<20 ND<0.43 ND<20 ND<0.43 ND<20 ND<20 - - - - -

ND<0.22 ND<1.0 ND<0.22 ND<1.0 ND<0.22 ND<0.22 - - - - -
ND<0.32 ND<1.2 ND<0.32 ND<1.2 ND<0.32 ND<0.32 - - - - -
ND<0.24 ND<1.0 ND<0.24 ND<1.0 ND<0.24 ND<0.24 - - - - -
ND<0.24 ND<1.5 ND<0.24 ND<1.5 ND<0.24 ND<0.24 - - - - -

0.51 J ND<1.0 8.7 ND<1.0 0.99 J ND<0.30 - - - - -
ND<0.48 ND<1.0 ND<0.48 ND<1.0 ND<0.48 ND<0.48 - - - - -
ND<0.22 ND<1.3 ND<0.22 ND<1.3 ND<0.22 ND<0.22 - - - - -
ND<0.25 ND<1.5 ND<0.62 ND<1.5 0.28 J ND<0.25 - - - - -
ND<0.33 ND<1.0 ND<0.22 ND<1.0 ND<0.33 ND<0.33 - - - - -
ND<0.62 ND<0.82 1.4 J ND<0.82 ND<0.62 ND<0.62 - - - - -
ND<0.22 ND<1.4 ND<0.26 ND<1.4 ND<0.22 ND<0.22 - - - - -
ND<0.28 ND<1.4 0.43 J ND<1.4 ND<0.28 ND<0.28 - - - - -
ND<0.26 ND<1.3 ND<0.33 ND<1.3 ND<0.26 ND<0.26 - - - - -
ND<0.21 ND<1.5 ND<0.21 ND<1.5 ND<0.21 ND<0.21 - - - - -
ND<0.22 ND<1.4 ND<0.22 ND<1.4 ND<0.22 ND<0.22 - - - - -
ND<0.21 ND<1.2 ND<0.21 ND<1.2 ND<0.21 ND<0.21 - - - - -
ND<0.22 ND<1.2 ND<0.22 ND<1.2 ND<0.22 ND<0.22 - - - - -
ND<1.8 ND<0.44 ND<1.8 ND<0.44 ND<1.8 ND<1.8 - - - - -
ND<2.5 ND<0.98 ND<2.5 ND<0.98 ND<2.5 ND<2.5 - - - - -
ND<0.65 ND<0.83 ND<0.65 ND<0.83 ND<0.65 ND<0.65 - - - - -
ND<0.30 ND<1.2 ND<0.30 ND<1.2 ND<0.30 ND<0.30 - - - - -
ND<0.48 ND<1.1 ND<0.21 ND<1.1 ND<0.48 ND<0.48 - - - - -
ND<0.28 ND<1.3 ND<0.26 ND<1.3 ND<0.28 ND<0.28 - - - - -
ND<0.23 ND<1.4 ND<0.48 ND<1.4 ND<0.23 ND<0.23 - - - - -
ND<0.21 ND<1.4 ND<0.28 ND<1.4 ND<0.21 ND<0.21 - - - - -
ND<0.26 ND<1.3 ND<0.23 ND<1.3 ND<0.26 ND<0.26 - - - - -
ND<0.63 ND<0.75 ND<0.63 ND<0.75 ND<0.63 ND<0.63 - - - - -
ND<0.22 ND<1.5 ND<0.22 ND<1.5 ND<0.22 ND<0.22 - - - - -
ND<0.11 ND<1.2 ND<0.11 ND<1.2 ND<0.11 ND<0.11 - - - - -
ND<0.33 ND<1.4 ND<0.33 ND<1.4 ND<0.33 ND<0.33 - - - - -
ND<0.33 ND<1.4 ND<0.33 ND<1.4 ND<0.33 ND<0.33 - - - - -
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane (TCA) µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichlorotrifluoroethane µg/L
1,1-Dichloroethane (1,1-DCA) µg/L
1,1-Dichloroethene (1,1-DCE) µg/L
1,1-Dichloropropene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane (DBCP) µg/L
1,2-Dibromoethane (EDB) µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane (EDC) µg/L
1,2-Dichloropropane µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone (MEK) µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Isopropyltoluene µg/L
4-Methyl-2-pentanone (MIBK) µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon Disulfide µg/L
Carbon Tetrachloride µg/L
Chlorobenzene µg/L
Chloroform µg/L
Chloromethane µg/L
Chloroethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane (CFC 12) µg/L
Dichloromethane (Methylene Choride) µg/L

QCEB1 QCEB2 QCEB QCEB QCEB QCEB QCEB
1/12/2007 8/24/2007 1/12/2007 8/24/2007 8/31/2006 9/1/2006 12/20/2006 1/9/2007 8/22/2007 8/23/2007 8/24/2007

MWCL-8MWCL-7

ND<0.19 ND<0.34 ND<0.19 ND<0.34 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.34 ND<0.34 ND<0.34
ND<0.16 ND<0.26 ND<0.16 ND<0.26 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.26 ND<0.26 ND<0.26
ND<0.20 ND<0.30 ND<0.20 ND<0.30 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<0.30 ND<0.30 ND<0.30
ND<0.15 ND<0.49 ND<0.15 ND<0.49 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.49 ND<0.49 ND<0.49
ND<0.15 ND<0.68 ND<0.15 ND<0.68 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.68 ND<0.68 ND<0.68
ND<0.11 ND<0.27 ND<0.11 ND<0.27 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.27 ND<0.27 ND<0.27
ND<0.15 ND<0.29 ND<0.15 ND<0.29 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.29 ND<0.29 ND<0.29
ND<0.14 ND<0.24 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.24 ND<0.24 ND<0.24
ND<0.15 ND<0.43 ND<0.15 ND<0.43 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.43 ND<0.43 ND<0.43
ND<0.20 ND<1.4 ND<0.20 ND<1.4 ND<0.20 ND<0.20 ND<0.20 ND<0.20 ND<1.4 ND<1.4 ND<1.4
ND<0.11 ND<1.3 ND<0.11 ND<1.3 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.33 ND<0.33 ND<0.33

ND<0.080 ND<0.23 ND<0.080 ND<0.23 ND<0.080 ND<0.080 ND<0.080 ND<0.080 ND<0.23 ND<0.23 ND<0.23
ND<0.95 ND<3.2 ND<0.95 ND<3.2 ND<0.95 ND<0.95 ND<0.95 ND<0.95 ND<3.2 ND<3.2 ND<3.2
ND<0.19 ND<0.49 ND<0.19 ND<0.49 ND<0.19 ND<0.19 ND<0.19 ND<0.19 ND<0.49 ND<0.49 ND<0.49
ND<0.12 ND<1.1 ND<0.12 ND<1.1 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.33 ND<0.33 ND<0.33
ND<0.10 ND<0.26 ND<0.10 ND<0.26 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.26 ND<0.26 ND<0.26
ND<0.16 ND<0.36 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.36 ND<0.36 ND<0.36

ND<0.090 ND<0.18 ND<0.090 ND<0.18 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.18 ND<0.18 ND<0.18
ND<0.15 ND<1.2 ND<0.15 ND<1.2 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.23 ND<0.23 ND<0.23
ND<0.11 ND<0.26 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.26 ND<0.26 ND<0.26
ND<0.14 ND<1.1 ND<0.14 ND<1.1 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.22 ND<0.22 ND<0.22
ND<0.16 ND<0.28 ND<0.16 ND<0.28 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.28 ND<0.28 ND<0.28
ND<0.66 ND<6.7 ND<0.66 ND<6.7 ND<0.66 ND<0.66 1.2 J 1.5 J ND<6.7 ND<6.7 ND<6.7
ND<0.11 ND<0.18 ND<0.11 ND<0.18 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.18 ND<0.18 ND<0.18
ND<0.49 ND<5.4 ND<0.49 ND<5.4 ND<0.49 ND<0.49 ND<0.49 ND<0.49 ND<5.4 ND<5.4 ND<5.4
ND<0.14 ND<0.27 ND<0.14 ND<0.27 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.27 ND<0.27 ND<0.27

ND<0.060 ND<0.31 ND<0.060 ND<0.31 ND<0.060 ND<0.060 ND<0.060 ND<0.060 ND<0.31 ND<0.31 ND<0.31
ND<0.56 ND<3.7 ND<0.56 ND<3.7 ND<0.56 ND<0.56 ND<0.56 ND<0.56 ND<3.7 ND<3.7 ND<3.7

1.1 J ND<6.3 ND<0.91 ND<6.3 ND<0.91 ND<0.91 1.6 J ND<0.91 ND<6.3 ND<6.3 ND<6.3
ND<0.13 ND<0.14 ND<0.13 ND<0.14 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.14 ND<0.14 ND<0.14
ND<0.13 ND<0.27 ND<0.13 ND<0.27 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.27 ND<0.27 ND<0.27
ND<0.17 ND<0.70 ND<0.17 ND<0.70 ND<0.17 ND<0.17 ND<0.17 ND<0.17 ND<0.70 ND<0.70 ND<0.70
ND<0.14 ND<0.24 ND<0.14 ND<0.24 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.24 ND<0.24 ND<0.24
ND<0.18 ND<0.66 ND<0.18 ND<0.66 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.66 ND<0.66 ND<0.66

ND<0.090 ND<5.1 ND<0.090 ND<5.1 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<5.1 ND<5.1 ND<5.1
ND<0.14 ND<0.40 ND<0.14 ND<0.40 ND<0.14 0.46 J ND<0.14 ND<0.14 ND<0.40 ND<0.40 ND<0.40
ND<0.13 ND<0.32 ND<0.13 ND<0.32 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.32 ND<0.32 ND<0.32
ND<0.12 ND<0.14 ND<0.12 ND<0.14 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.14 ND<0.14 ND<0.14
ND<0.13 ND<0.24 ND<0.24 ND<0.24 ND<0.13 ND<0.13 ND<0.13 ND<0.13 ND<0.24 ND<0.24 ND<0.24
ND<0.24 ND<0.63 ND<0.18 ND<0.63 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<0.63 ND<0.63 ND<0.63
ND<0.18 ND<0.69 ND<0.13 ND<0.69 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.69 ND<0.69 ND<0.69

0.49 J 4.6 ND<0.14 ND<0.35 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.35 ND<0.35 ND<0.35
ND<0.14 ND<0.31 ND<0.14 ND<0.31 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.31 ND<0.31 ND<0.31
ND<0.12 ND<0.41 ND<0.12 ND<0.41 ND<0.12 ND<0.12 ND<0.12 ND<0.12 ND<0.41 ND<0.41 ND<0.41
ND<0.15 ND<0.57 ND<0.15 ND<0.57 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.57 ND<0.57 ND<0.57
ND<0.15 ND<0.89 ND<0.15 ND<0.89 ND<0.15 ND<0.15 ND<0.15 ND<0.15 ND<0.89 ND<0.89 ND<0.89
ND<0.19 ND<4.3 ND<0.19 ND<4.3 ND<0.19 ND<0.19 0.42 J ND<0.19 ND<4.3 ND<4.3 ND<4.3
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Table 4-6
Monitor Well/Hydropunch Groundwater Analytical Results, Convair Lagoon

2701 North Harbor Drive, San Diego, California

Parameter Units
VOCs
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
Methyl tert-Butyl Ether µg/L
Naphthalene µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
sec-Butylbenzene µg/L
Styrene µg/L
tert-Butylbenzene µg/L
Tetrachloroethene (PCE) µg/L
Toluene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethene (TCE) µg/L
Trichlorofluoromethane (CFC 11) µg/L
Vinyl Acetate µg/L
Vinyl Chloride µg/L
Xylenes, Total µg/L
Total Petroleum Hydrocarbons (TPH)
Gasoline Range Organics (C6-C12) mg/L
Diesel Range Organics (C13-C22) mg/L
Heavy Range Organics (C24-C36) mg/L
C7 - C36 Total mg/L
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 µg/L
Aroclor 1221 µg/L
Aroclor 1232 µg/L
Aroclor 1242 µg/L
Aroclor 1248 µg/L
Aroclor 1254 µg/L
Aroclor 1260 µg/L

Notes:
ND< - Analyte not detected above associated method
           detection limit (MDL)
- Not analyzed
Bold - Analyted detected
J - Analyte was detected at a concentration below the

reporting limit and above the MDL; reported value
      is estimated

QCEB1 QCEB2 QCEB QCEB QCEB QCEB QCEB
1/12/2007 8/24/2007 1/12/2007 8/24/2007 8/31/2006 9/1/2006 12/20/2006 1/9/2007 8/22/2007 8/23/2007 8/24/2007

MWCL-8MWCL-7

ND<0.11 ND<0.23 ND<0.11 ND<0.23 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.23 ND<0.23 ND<0.23
ND<0.26 ND<1.2 ND<0.26 ND<1.2 ND<0.26 ND<0.26 ND<0.26 ND<0.26 - - -

ND<0.090 ND<0.26 ND<0.090 ND<0.26 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.26 ND<0.26 ND<0.26
ND<0.11 ND<0.26 ND<0.11 ND<0.26 ND<0.11 ND<0.11 ND<0.11 ND<0.11 ND<0.26 ND<0.26 ND<0.26
ND<0.10 ND<1.4 ND<0.10 ND<1.4 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.50 ND<0.50 ND<0.50
ND<0.10 ND<0.29 ND<0.10 ND<0.29 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.29 ND<0.29 ND<0.29

ND<0.090 ND<0.12 ND<0.090 ND<0.12 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.12 ND<0.12 ND<0.12
ND<0.090 ND<0.32 ND<0.090 ND<0.32 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.32 ND<0.32 ND<0.32
ND<0.070 ND<0.29 ND<0.070 ND<0.29 ND<0.070 ND<0.070 ND<0.070 ND<0.070 ND<0.29 ND<0.29 ND<0.29
ND<0.080 ND<0.33 ND<0.080 ND<0.33 ND<0.080 ND<0.080 ND<0.080 ND<0.080 ND<0.33 ND<0.33 ND<0.33
ND<0.090 ND<0.35 ND<0.090 ND<0.35 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.35 ND<0.35 ND<0.35

0.14 J ND<0.27 ND<0.13 ND<0.27 ND<0.13 ND<0.13 0.19 J ND<0.13 ND<0.27 ND<0.27 ND<0.27
ND<0.16 ND<0.38 ND<0.16 ND<0.38 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.38 ND<0.38 ND<0.38

ND<0.090 ND<0.49 ND<0.090 ND<0.49 ND<0.090 ND<0.090 ND<0.090 ND<0.090 ND<0.49 ND<0.49 ND<0.49
13 6.7 ND<0.14 ND<0.37 ND<0.14 ND<0.14 ND<0.14 ND<0.14 ND<0.37 ND<0.37 ND<0.37

ND<0.18 ND<0.21 ND<0.18 ND<0.21 ND<0.18 ND<0.18 ND<0.18 ND<0.18 ND<0.21 ND<0.21 ND<0.21
ND<0.24 ND<3.7 ND<0.24 ND<3.7 ND<0.24 ND<0.24 ND<0.24 ND<0.24 ND<3.7 ND<3.7 ND<3.7
ND<0.16 ND<0.36 ND<0.16 ND<0.36 ND<0.16 ND<0.16 ND<0.16 ND<0.16 ND<0.36 ND<0.36 ND<0.36
ND<0.10 ND<0.54 ND<0.10 ND<0.54 ND<0.10 ND<0.10 ND<0.10 ND<0.10 ND<0.54 ND<0.54 ND<0.54

- ND - ND ND<0.50 ND<0.50 - - - - -
- ND - ND ND<0.44 ND<0.44 - - - - -
- ND - ND ND<0.50 ND<0.50 - - - - -

ND<0.50 ND<480 ND<0.50 ND<480 - - - - - - -

- - ND<0.12 ND<0.15 - - - - - - -
- - ND<0.21 ND<0.10 - - - - - - -
- - ND<0.22 ND<0.10 - - - - - - -
- - ND<0.078 ND<0.10 - - - - - - -
- - ND<0.11 ND<0.10 - - - - - - -
- - ND<0.040 ND<0.10 - - - - - - -
- - ND<0.034 ND<0.25 - - - - - - -
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Table 5-1
Risk-Based Concentrations (RBCs)

Construction Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

Inorganics

Antimony -- 1.2E+02 -- 6.2E+03 -- --

Arsenic 2.1E+01 6.1E+01 1.1E+03 4.6E+03 -- --

Barium -- 3.1E+03 -- 1.1E+06 -- --

Beryllium 2.1E+03 4.7E+01 -- 3.1E+04 -- --

Cadmium 1.2E+03 9.9E+01 -- 7.7E+03 -- --

Chromium -- 4.5E+05 -- 2.3E+07 -- --

Chromium, Hexavalent 3.5E+01 5.7E+02 -- 2.3E+04 -- --

Cobalt -- 1.4E+02 -- 3.1E+05 -- --

Copper -- 1.2E+04 -- 6.2E+05 -- --

Cyanide (Amenable) -- 4.8E+03 -- 3.1E+05 -- --

Cyanide (Total) -- 4.8E+03 -- 3.1E+05 -- --

Mercury -- 7.9E+01 -- 4.6E+03 -- --

Molybdenum -- 1.5E+03 -- 7.7E+04 -- --

Nickel 2.0E+04 3.4E+02 -- 1.5E+06 -- --

Selenium -- 1.5E+03 -- 7.7E+04 -- --

Silver -- 1.5E+03 -- 7.7E+04 -- --

Thallium -- 2.0E+01 -- 1.0E+03 -- --

Vanadium -- 3.0E+02 -- 1.5E+04 -- --

Zinc -- 9.0E+04 -- 7.7E+06 -- --

PAHs

2-Methylnaphthalene -- 6.4E+03 -- 3.1E+03 -- --

Anthracene -- 6.4E+04 -- -- -- --

Benzo(a)anthracene 1.2E+02 -- 6.8E+00 -- -- --

Benzo(a)Pyrene 1.2E+01 -- -- -- -- --

Benzo(b)Fluoranthene 1.2E+02 -- -- -- -- --

Benzo(k)Fluoranthene 1.2E+02 -- -- -- -- --

Benzo(g,h,i)Perylene -- 6.4E+03 -- 1.1E+02 -- --

Chrysene 1.2E+03 -- 6.8E+01 -- -- --

Dibenz(a,h)anthracene 1.2E+01 -- 2.6E-01 -- -- --

Fluoranthene -- 8.5E+03 -- 1.2E+03 -- --

Indeno(1,2,3-cd)pyrene 1.2E+02 -- 3.8E+00 -- -- --

Phenanthrene -- 6.4E+04 -- 1.6E+04 -- --

PCBs

Aroclor 1016 2.1E+03 1.5E+01 1.5E+02 1.1E+00 -- --

Aroclor 1242 3.0E+01 4.2E+00 9.5E-01 1.4E-01 -- --

Aroclor 1248 3.0E+01 4.2E+00 8.8E-01 1.3E-01 -- --

Aroclor 1254 3.0E+01 4.2E+00 5.5E-01 7.8E-02 -- --

Aroclor 1260 3.0E+01 4.2E+00 8.9E-02 1.3E-02 -- --

Aroclor 1262 3.0E+01 4.2E+00 8.9E-02 1.3E-02 -- --

Perchlorate

Perchlorate -- 2.2E+02 -- -- -- --

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air

Geosyntec Consultants Page 1 of 3 Tables 5-1-5-4+5-9_rev.xls



Table 5-1
Risk-Based Concentrations (RBCs)

Construction Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air

SVOCs

1,4-Dioxane 6.1E+03 2.2E+07 9.1E+05 -- -- --

4-Chloro-3-methylphenol -- 2.4E+04 -- 3.3E+04 -- --

Aniline 2.9E+04 1.4E+03 7.6E+05 4.3E+04 -- --

Benzoic Acid -- 9.4E+05 -- 7.3E+06 -- --

Bis(2-ethylhexyl)Phthalate 5.4E+04 4.7E+03 2.3E+04 1.9E+03 -- --

Diethylphthalate -- 1.9E+05 -- 1.2E+06 -- --

Diisopropyl Ether -- 1.5E+02 -- -- -- --

Dimethyl Phthalate -- 2.4E+06 -- 5.0E+07 -- --

Di-n-butylphthalate -- 2.4E+04 -- 1.9E+04 -- --

Phenol -- 6.8E+04 -- 7.9E+05 -- --

TPH

TPH - aliphatic; C5-C8 -- 8.5E+03 -- 1.3E+04 -- --

TPH - aliphatic; C9-C18 -- 2.1E+04 -- 3.3E+04 -- --

TPH - aliphatic; C≥19 -- 4.0E+05 -- 6.6E+05 -- --

TPH - aromatic; C5-C8 -- -- -- -- -- --

TPH - aromatic; C9-C18 -- 6.2E+03 -- 1.0E+04 -- --

TPH - aromatic; C≥19 -- 6.4E+03 -- 1.0E+04 -- --

VOCs

1,1,1,2-Tetrachloroethane 1.3E+02 1.4E+02 1.4E+04 1.6E+04 9.8E+03 1.1E+04

1,1,1-Trichloroethane -- 2.4E+02 -- 2.2E+05 -- 8.0E+04

1,1,2-Trichloroethane 2.7E+01 8.9E+00 1.5E+04 6.1E+03 3.6E+03 1.2E+03

1,1-Dichloroethane 1.1E+02 1.3E+02 2.1E+05 1.7E+05 3.0E+04 3.5E+04

1,1-Dichloroethene -- 1.2E+01 -- 4.9E+04 -- 4.8E+03

1,1-Dichloropropene 1.8E+03 6.8E+03 1.9E+04 7.5E+04 3.3E+03 1.5E+03

1,2,4-Trichlorobenzene -- 8.7E+01 -- 1.1E+03 -- 3.4E+03

1,2,4-Trimethylbenzene -- 1.1E+01 -- 6.4E+03 -- 4.6E+02

1,2-Dibromo-3-chloropropane 1.4E+00 8.1E-01 7.7E+01 4.4E+01 5.0E+01 2.8E+01

1,2-Dichlorobenzene -- 2.7E+02 -- 2.0E+04 -- 1.7E+04

1,2-Dichloroethane 1.4E+01 2.0E+00 4.0E+04 5.4E+04 2.5E+03 3.6E+02

1,3,5-Trimethylbenzene -- 4.5E+00 -- 8.8E+03 -- 4.5E+02

1,3-Dichlorobenzene -- 1.4E+02 -- 4.8E+03 -- 9.1E+03

1,4-Dichlorobenzene 7.4E+01 8.5E+02 2.8E+04 6.6E+03 5.3E+03 6.9E+04

2-Butanone (MEK) -- 9.5E+03 -- 7.6E+06 -- 9.2E+05

2-Chlorotoluene -- 3.8E+01 -- 3.7E+03 -- 5.5E+03

Acenaphthene -- 2.8E+03 -- 6.1E+03 -- 2.4E+04

Acetone -- 4.3E+03 -- 2.2E+07 -- 4.3E+05

Benzene 6.9E+00 1.7E+01 5.8E+03 3.3E+03 1.5E+03 3.7E+03

Bromochloromethane -- 3.7E+01 -- 7.8E+04 -- 5.7E+03

Bromodichloromethane 1.5E+01 5.7E+01 9.8E+03 3.6E+04 1.7E+03 6.4E+03

Bromomethane -- 1.1E+00 -- 5.6E+03 -- 3.4E+02

Carbon Disulfide -- 1.2E+02 -- 7.2E+04 -- 4.8E+04
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Table 5-1
Risk-Based Concentrations (RBCs)

Construction Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air

Carbon Tetrachloride 3.7E+00 8.6E+00 -- -- 1.4E+03 3.4E+03

Chlorobenzene -- 5.3E+02 -- 7.8E+03 -- 7.5E+04

Chloroethane 1.4E+02 4.7E+03 5.0E+05 8.3E+05 4.7E+04 1.7E+06

Chloroform 3.6E+01 8.1E+01 3.5E+04 1.5E+04 9.9E+03 2.3E+04

Chloromethane -- 1.4E+01 -- 1.0E+05 -- 4.5E+03

cis-1,2-Dichloroethene -- 1.1E+01 -- 1.0E+04 -- 2.4E+03

Dibromochloromethane 3.2E+01 8.5E+01 1.5E+04 3.9E+04 2.8E+03 7.4E+03

Dibromomethane -- 3.0E+01 -- 3.5E+04 -- 3.4E+03

Diisopropyl ether -- 1.5E+02 -- -- -- 2.7E+04

Ethylbenzene -- 9.9E+02 -- 2.4E+04 -- 1.4E+05

Ethyl-Tert-Butyl Ether -- 7.9E+01 -- 1.5E+03 -- 2.1E+04

Fluorene -- 3.0E+03 -- 3.0E+03 -- 2.1E+04

Freon-113 -- 7.2E+03 -- -- -- 2.8E+06

Hexachlorobutadiene 2.6E+01 8.7E-01 5.5E+02 1.9E+01 3.5E+03 1.2E+02

Isopropylbenzene -- 1.4E+02 -- 1.2E+04 -- 2.9E+04

Methyl tertbutyl ether (MTBE) 1.3E+03 4.0E+03 2.1E+06 4.6E+06 1.9E+05 5.6E+05

Methylene Chloride 1.9E+02 1.1E+02 1.7E+05 2.0E+05 4.6E+04 2.6E+04

Naphthalene 7.7E+01 3.6E+01 1.3E+03 4.4E+03 1.8E+03 7.9E+02

n-Butylbenzene -- 1.5E+02 -- 2.0E+03 -- 1.1E+04

n-Propylbenzene -- 1.5E+02 -- 4.4E+03 -- 1.1E+04

p-Isopropyltoluene -- 4.4E+02 -- 6.4E+03 -- 3.1E+04

Pyrene -- 6.0E+03 -- 9.8E+02 -- 5.8E+04

sec-Butylbenzene -- 1.1E+02 -- 2.8E+03 -- 1.1E+04

Styrene -- 1.1E+03 -- 6.2E+04 -- 6.5E+04

tert-Butyl alcohol -- 1.3E+03 -- 2.1E+06 -- 1.1E+05

tert-Butylbenzene -- 1.3E+02 -- 2.4E+03 -- 1.1E+04

Tetrachloroethene 2.8E+01 9.4E+00 3.2E+02 2.5E+03 1.0E+04 3.1E+03

Toluene -- 1.2E+02 -- 7.7E+04 -- 2.0E+04

trans-1,2-Dichloroethene -- 1.8E+01 -- 2.1E+04 -- 4.8E+03

Trichloroethene 1.1E+02 5.2E+01 4.6E+04 2.6E+02 2.8E+04 4.8E+04

Vinyl Chloride 1.3E+00 1.4E+01 5.8E+03 6.8E+03 5.0E+02 5.5E+03

Xylenes -- 4.0E+02 -- 4.4E+04 -- 5.0E+04

Notes:

" -- " not applicable; GW: Groundwater
a Soil pathways include: incidental soil ingestion, dermal contact, and outdoor inhalation of particulates/vapors
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Table 5-2
Risk-Based Concentrations (RBCs)
Trench Worker Exposure Scenario

Site-Wide Risk Assessment
2701 North Harbor Drive

Inorganics

Antimony -- 3.3E+03 -- 2.9E+04 -- --

Arsenic 5.5E+02 2.2E+03 5.4E+03 2.2E+04 -- --

Barium -- 4.6E+05 -- 5.1E+06 -- --

Beryllium 1.3E+06 1.1E+04 -- 1.5E+05 -- --

Cadmium 7.5E+05 7.8E+03 -- 3.7E+04 -- --

Chromium -- 1.2E+07 -- 1.1E+08 -- --

Chromium, Hexavalent 2.2E+04 2.5E+04 -- 1.1E+05 -- --

Cobalt -- 5.9E+04 -- 1.5E+06 -- --

Copper -- 3.3E+05 -- 2.9E+06 -- --

Cyanide (Amenable) -- 1.2E+05 -- 1.5E+06 -- --

Cyanide (Total) -- 1.2E+05 -- 1.5E+06 -- --

Mercury -- 2.4E+03 -- 2.2E+04 -- --

Molybdenum -- 4.1E+04 -- 3.7E+05 -- --

Nickel 1.2E+07 9.5E+04 -- 7.3E+06 -- --

Selenium -- 4.1E+04 -- 3.7E+05 -- --

Silver -- 4.1E+04 -- 3.7E+05 -- --

Thallium -- 5.4E+02 -- 4.8E+03 -- --

Vanadium -- 8.1E+03 -- 7.3E+04 -- --

Zinc -- 2.4E+06 -- 3.7E+07 -- --

PAHs

2-Methylnaphthalene -- 1.5E+05 -- 1.5E+04 -- --

Anthracene -- 1.5E+06 -- -- -- --

Benzo(a)anthracene 2.9E+03 -- 3.2E+01 -- -- --

Benzo(a)Pyrene 2.9E+02 -- -- -- -- --

Benzo(b)Fluoranthene 2.9E+03 -- -- -- -- --

Benzo(k)Fluoranthene 2.9E+03 -- -- -- -- --

Benzo(g,h,i)Perylene -- 1.5E+05 -- 5.2E+02 -- --

Chrysene 2.9E+04 -- 3.2E+02 -- -- --

Dibenz(a,h)anthracene 2.9E+02 -- 1.2E+00 -- -- --

Fluoranthene -- 2.0E+05 -- 5.6E+03 -- --

Indeno(1,2,3-cd)pyrene 2.9E+03 -- 1.8E+01 -- -- --

Phenanthrene -- 1.5E+06 -- 7.6E+04 -- --

PCBs

Aroclor 1016 5.0E+04 3.5E+02 7.1E+02 5.0E+00 -- --

Aroclor 1242 7.0E+02 1.0E+02 4.5E+00 6.4E-01 -- --

Aroclor 1248 7.0E+02 1.0E+02 4.2E+00 5.9E-01 -- --

Aroclor 1254 7.0E+02 1.0E+02 2.6E+00 3.7E-01 -- --

Aroclor 1260 7.0E+02 1.0E+02 4.2E-01 6.0E-02 -- --

Aroclor 1262 7.0E+02 1.0E+02 4.2E-01 6.0E-02 -- --

Perchlorate

Perchlorate -- 6.0E+03 -- -- -- --

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air
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Table 5-2
Risk-Based Concentrations (RBCs)
Trench Worker Exposure Scenario

Site-Wide Risk Assessment
2701 North Harbor Drive

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air

SVOCs

1,4-Dioxane 1.5E+05 1.4E+10 4.3E+06 -- -- --

4-Chloro-3-methylphenol -- 5.8E+05 -- 1.6E+05 -- --

Aniline 7.1E+05 4.0E+04 3.6E+06 2.0E+05 -- --

Benzoic Acid -- 2.3E+07 -- 3.4E+07 -- --

Bis(2-ethylhexyl)Phthalate 1.4E+06 1.2E+05 1.1E+05 9.2E+03 -- --

Diethylphthalate -- 4.7E+06 -- 5.6E+06 -- --

Diisopropyl Ether -- 3.0E+03 -- -- -- --

Dimethyl Phthalate -- 5.8E+07 -- 2.4E+08 -- --

Di-n-butylphthalate -- 5.8E+05 -- 8.9E+04 -- --

Phenol -- 1.7E+06 -- 3.8E+06 -- --

TPH

TPH - aliphatic; C5-C8 -- 2.0E+05 -- 6.3E+04 -- --

TPH - aliphatic; C9-C18 -- 5.0E+05 -- 1.6E+05 -- --

TPH - aliphatic; C≥19 -- 1.0E+07 -- 3.2E+06 -- --

TPH - aromatic; C5-C8 -- -- -- -- -- --

TPH - aromatic; C9-C18 -- 1.5E+05 -- 4.7E+04 -- --

TPH - aromatic; C≥19 -- 1.5E+05 -- 4.7E+04 -- --

VOCs

1,1,1,2-Tetrachloroethane 2.6E+03 2.9E+03 6.6E+04 7.4E+04 6.5E+04 7.2E+04

1,1,1-Trichloroethane -- 4.9E+03 -- 1.0E+06 -- 5.3E+05

1,1,2-Trichloroethane 5.6E+02 1.8E+02 7.0E+04 2.9E+04 2.4E+04 7.9E+03

1,1-Dichloroethane 2.3E+03 2.7E+03 9.8E+05 8.0E+05 2.0E+05 2.3E+05

1,1-Dichloroethene -- 2.5E+02 -- 2.3E+05 -- 3.2E+04

1,1-Dichloropropene 4.5E+04 1.7E+05 -- -- 2.2E+04 9.7E+03

1,2,4-Trichlorobenzene -- 1.8E+03 -- 5.4E+03 -- 2.3E+04

1,2,4-Trimethylbenzene -- 2.2E+02 -- 3.0E+04 -- 3.0E+03

1,2-Dibromo-3-chloropropane 2.9E+01 1.7E+01 3.7E+02 2.1E+02 3.3E+02 1.9E+02

1,2-Dichlorobenzene -- 5.5E+03 -- 9.5E+04 -- 1.1E+05

1,2-Dichloroethane 2.8E+02 4.1E+01 1.9E+05 2.5E+05 1.7E+04 2.4E+03

1,3,5-Trimethylbenzene -- 9.2E+01 -- 4.2E+04 -- 3.0E+03

1,3-Dichlorobenzene -- 2.9E+03 -- 2.3E+04 -- 6.0E+04

1,4-Dichlorobenzene 1.5E+03 1.8E+04 1.3E+05 3.1E+04 3.5E+04 4.6E+05

2-Butanone (MEK) -- 2.0E+05 -- 3.6E+07 -- 6.2E+06

2-Chlorotoluene -- 7.7E+02 -- 1.7E+04 -- 3.7E+04

Acenaphthene -- 5.8E+04 -- 2.9E+04 -- 1.6E+05

Acetone -- 8.7E+04 -- 1.1E+08 -- 2.9E+06

Benzene 1.4E+02 3.4E+02 2.7E+04 1.6E+04 1.0E+04 2.5E+04

Bromochloromethane -- 7.7E+02 -- 3.7E+05 -- 3.8E+04

Bromodichloromethane 3.1E+02 1.2E+03 4.7E+04 1.7E+05 1.1E+04 4.3E+04

Bromomethane -- 2.2E+01 -- 2.7E+04 -- 2.3E+03

Carbon Disulfide -- 2.5E+03 -- 3.4E+05 -- 3.2E+05
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Table 5-2
Risk-Based Concentrations (RBCs)
Trench Worker Exposure Scenario

Site-Wide Risk Assessment
2701 North Harbor Drive

RBCcancer RBCnoncancerRBCcancer RBCnoncancer RBCcancer RBCnoncancer

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Groundwater Pathways (ug/L)

Dermal Contact with GW GW-to-Outdoor Air

Carbon Tetrachloride 7.5E+01 1.8E+02 -- -- 9.4E+03 2.3E+04

Chlorobenzene -- 1.1E+04 -- 3.7E+04 -- 5.0E+05

Chloroethane 2.8E+03 9.7E+04 2.4E+06 3.9E+06 3.2E+05 1.1E+07

Chloroform 7.3E+02 1.7E+03 1.6E+05 7.2E+04 6.6E+04 1.5E+05

Chloromethane -- 2.9E+02 -- 4.8E+05 -- 3.0E+04

cis-1,2-Dichloroethene -- 2.2E+02 -- 5.0E+04 -- 1.6E+04

Dibromochloromethane 6.5E+02 1.7E+03 6.9E+04 1.9E+05 1.8E+04 5.0E+04

Dibromomethane -- 6.1E+02 -- 1.7E+05 -- 2.3E+04

Diisopropyl ether -- 3.0E+03 -- -- -- 1.8E+05

Ethylbenzene -- 2.0E+04 -- 1.1E+05 -- 9.6E+05

Ethyl-Tert-Butyl Ether -- 1.7E+03 -- 7.1E+03 -- 1.4E+05

Fluorene -- 6.5E+04 -- 1.4E+04 -- 1.4E+05

Freon-113 -- 1.5E+05 -- -- -- 1.9E+07

Hexachlorobutadiene 5.3E+02 1.8E+01 -- -- 2.3E+04 7.8E+02

Isopropylbenzene -- 2.8E+03 -- 5.8E+04 -- 2.0E+05

Methyl tertbutyl ether (MTBE) 2.8E+04 8.1E+04 9.9E+06 2.2E+07 1.3E+06 3.7E+06

Methylene Chloride 3.9E+03 2.2E+03 7.9E+05 9.5E+05 3.1E+05 1.7E+05

Naphthalene 1.6E+03 7.3E+02 6.1E+03 2.1E+04 1.2E+04 5.2E+03

n-Butylbenzene -- 3.0E+03 -- 9.7E+03 -- 7.5E+04

n-Propylbenzene -- 3.0E+03 -- 2.1E+04 -- 7.1E+04

p-Isopropyltoluene -- 9.1E+03 -- 3.1E+04 -- 2.1E+05

Pyrene -- 1.4E+05 -- 4.7E+03 -- 3.9E+05

sec-Butylbenzene -- 2.2E+03 -- 1.3E+04 -- 7.5E+04

Styrene -- 2.3E+04 -- 2.9E+05 -- 4.3E+05

tert-Butyl alcohol -- 2.8E+04 -- -- -- 7.6E+05

tert-Butylbenzene -- 2.7E+03 -- 1.1E+04 -- 7.5E+04

Tetrachloroethene 5.9E+02 1.9E+02 1.5E+03 1.2E+04 6.9E+04 2.1E+04

Toluene -- 2.4E+03 -- 3.7E+05 -- 1.3E+05

trans-1,2-Dichloroethene -- 3.6E+02 -- 9.9E+04 -- 3.2E+04

Trichloroethene 2.3E+03 1.2E+03 2.2E+05 1.2E+03 1.9E+05 3.2E+05

Vinyl Chloride 2.6E+01 2.8E+02 2.8E+04 3.2E+04 3.3E+03 3.7E+04

Xylenes -- 8.3E+03 -- 2.1E+05 -- 3.3E+05

Notes:

" -- " not applicable; GW: Groundwater
a Soil pathways include: incidental soil ingestion, dermal contact, and outdoor inhalation of particulates/vapors
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Table 5-3
Risk-Based Concentrations (RBCs)

Commercial Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

Inorganics

Antimony -- 4.0E+02 -- --

Arsenic 2.8E+00 2.9E+02 -- --

Barium -- 6.8E+04 -- --

Beryllium 5.3E+04 1.9E+03 -- --

Cadmium 3.0E+04 1.0E+03 -- --

Chromium -- 1.5E+06 -- --

Chromium, Hexavalent 8.8E+02 3.1E+03 -- --

Cobalt -- 1.6E+04 -- --

Copper -- 4.0E+04 -- --

Cyanide (Amenable) -- 1.7E+04 -- --

Cyanide (Total) -- 1.7E+04 -- --

Mercury -- 3.0E+02 -- --

Molybdenum -- 5.0E+03 -- --

Nickel 4.9E+05 1.8E+04 -- --

Selenium -- 5.0E+03 -- --

Silver -- 5.0E+03 -- --

Thallium -- 6.6E+01 -- --

Vanadium -- 1.0E+03 -- --

Zinc -- 3.0E+05 -- --

PAHs

2-Methylnaphthalene -- 2.3E+04 -- --

Anthracene -- 2.3E+05 -- --

Benzo(a)anthracene 1.8E+01 -- -- --

Benzo(a)Pyrene 1.8E+00 -- -- --

Benzo(b)Fluoranthene 1.8E+01 -- -- --

Benzo(k)Fluoranthene 1.8E+01 -- -- --

Benzo(g,h,i)Perylene -- 2.3E+04 -- --

Chrysene 1.8E+02 -- -- --

Dibenz(a,h)anthracene 1.8E+00 -- -- --

Fluoranthene -- 3.0E+04 -- --

Indeno(1,2,3-cd)pyrene 1.8E+01 -- -- --

Phenanthrene -- 2.3E+05 -- --

PCBs

Aroclor 1016 3.0E+02 5.3E+01 -- --

Aroclor 1242 4.3E+00 1.5E+01 -- --

Aroclor 1248 4.3E+00 1.5E+01 -- --

Aroclor 1254 4.3E+00 1.5E+01 -- --

Aroclor 1260 4.3E+00 1.5E+01 -- --

Aroclor 1262 4.3E+00 1.5E+01 -- --

Perchlorate

Perchlorate -- 7.2E+02 -- --

RBCnoncancer RBCcancer

COPCs

RBCnoncancer

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Indoor Air Pathway (ug/L)

SG-to-Indoor Air

RBCcancer
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Table 5-3
Risk-Based Concentrations (RBCs)

Commercial Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

RBCnoncancer RBCcancer

COPCs

RBCnoncancer

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Indoor Air Pathway (ug/L)

SG-to-Indoor Air

RBCcancer

SVOCs

1,4-Dioxane 8.6E+02 1.4E+10 -- --

4-Chloro-3-methylphenol -- 8.3E+04 -- --

Aniline 4.1E+03 5.8E+03 -- --

Benzoic Acid -- 3.3E+06 -- --

Bis(2-ethylhexyl)Phthalate 7.7E+03 1.7E+04 -- --

Diethylphthalate -- 6.6E+05 -- --

Diisopropyl Ether -- 8.2E+02 -- --

Dimethyl Phthalate -- 8.3E+06 -- --

Di-n-butylphthalate -- 8.3E+04 -- --

Phenol -- 2.5E+05 -- --

TPH

TPH - aliphatic; C5-C8 -- 3.0E+04 -- --

TPH - aliphatic; C9-C18 -- 7.6E+04 -- --

TPH - aliphatic; C≥19 -- 1.5E+06 -- --

TPH - aromatic; C5-C8 -- -- -- --

TPH - aromatic; C9-C18 -- 2.3E+04 -- --

TPH - aromatic; C≥19 -- 2.3E+04 -- --

VOCs

1,1,1,2-Tetrachloroethane 2.8E+01 7.7E+02 1.7E+01 4.6E+02

1,1,1-Trichloroethane -- 1.3E+03 -- 4.3E+03

1,1,2-Trichloroethane 6.0E+00 4.9E+01 7.3E+00 6.0E+01

1,1-Dichloroethane 2.5E+01 7.3E+02 7.5E+01 2.2E+03

1,1-Dichloroethene -- 6.7E+01 -- 2.8E+02

1,1-Dichloropropene 2.6E+02 2.5E+04 8.3E+00 9.3E+01

1,2,4-Trichlorobenzene -- 4.7E+02 -- 2.4E+02

1,2,4-Trimethylbenzene -- 6.0E+01 -- 2.8E+01

1,2-Dibromo-3-chloropropane 3.1E-01 4.4E+00 1.2E-01 1.7E+00

1,2-Dichlorobenzene -- 1.5E+03 -- 8.9E+02

1,2-Dichloroethane 3.1E+00 1.1E+01 5.3E+00 1.9E+01

1,3,5-Trimethylbenzene -- 2.5E+01 -- 2.8E+01

1,3-Dichlorobenzene -- 7.8E+02 -- 4.7E+02

1,4-Dichlorobenzene 1.6E+01 4.4E+03 1.1E+01 3.6E+03

2-Butanone (MEK) -- 5.1E+04 -- 2.1E+04

2-Chlorotoluene -- 2.1E+02 -- 3.1E+02

Acenaphthene -- 1.4E+04 -- 1.2E+03

Acetone -- 2.3E+04 -- 1.2E+04

Benzene 1.5E+00 9.3E+01 4.0E+00 2.5E+02

Bromochloromethane -- 2.1E+02 -- 3.7E+02

Bromodichloromethane 3.4E+00 3.1E+02 5.1E+00 4.8E+02

Bromomethane -- 6.1E+00 -- 2.2E+01

Carbon Disulfide -- 6.7E+02 -- 3.1E+03
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Table 5-3
Risk-Based Concentrations (RBCs)

Commercial Worker Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

RBCnoncancer RBCcancer

COPCs

RBCnoncancer

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)
Indoor Air Pathway (ug/L)

SG-to-Indoor Air

RBCcancer

Carbon Tetrachloride 8.2E-01 4.6E+01 2.8E+00 1.7E+02

Chlorobenzene -- 2.8E+03 -- 4.4E+03

Chloroethane 3.1E+01 2.5E+04 1.1E+02 9.3E+04

Chloroform 7.9E+00 4.4E+02 2.0E+01 1.2E+03

Chloromethane -- 7.9E+01 -- 3.3E+02

cis-1,2-Dichloroethene -- 6.0E+01 -- 1.5E+02

Dibromochloromethane 7.0E+00 4.7E+02 9.3E+00 6.3E+02

Dibromomethane -- 1.6E+02 -- 1.9E+02

Diisopropyl ether -- 8.2E+02 -- 1.7E+03

Ethylbenzene -- 5.4E+03 -- 8.7E+03

Ethyl-Tert-Butyl Ether -- 3.7E+02 -- 1.3E+03

Fluorene -- 1.4E+04 -- 8.5E+02

Freon-113 -- 4.0E+04 -- 1.3E+05

Hexachlorobutadiene 5.7E+00 4.8E+00 6.1E+00 5.1E+00

Isopropylbenzene -- 7.6E+02 -- 1.8E+03

Methyl tertbutyl ether (MTBE) 3.0E+02 2.2E+04 4.2E+02 3.1E+04

Methylene Chloride 4.2E+01 6.0E+02 1.1E+02 1.6E+03

Naphthalene 1.7E+01 2.0E+02 3.9E+00 4.3E+01

n-Butylbenzene -- 8.1E+02 -- 6.8E+02

n-Propylbenzene -- 8.1E+02 -- 6.6E+02

p-Isopropyltoluene -- 2.4E+03 -- 1.9E+03

Pyrene -- 2.2E+04 -- 7.5E+02

sec-Butylbenzene -- 6.0E+02 -- 6.8E+02

Styrene -- 6.1E+03 -- 4.0E+03

tert-Butyl alcohol -- 7.4E+03 -- 4.3E+03

tert-Butylbenzene -- 7.2E+02 -- 6.8E+02

Tetrachloroethene 6.0E+00 5.2E+01 2.1E+01 1.5E+02

Toluene -- 6.5E+02 -- 1.2E+03

trans-1,2-Dichloroethene -- 9.9E+01 -- 3.1E+02

Trichloroethene 2.5E+01 2.0E+02 5.9E+01 2.5E+03

Vinyl Chloride 2.8E-01 7.6E+01 1.4E+00 3.9E+02

Xylenes -- 2.2E+03 -- 3.0E+03

Notes:

" -- " not applicable; SG: Soil gas
a Soil pathways include: incidental soil ingestion, dermal contact, and outdoor inhalation of particulates/vapors
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Table 5-4
Risk-Based Concentrations (RBCs)

Landscaper Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

Inorganics

Antimony -- 1.6E+03

Arsenic 8.2E+00 8.3E+02

Barium -- 2.7E+05

Beryllium 2.2E+05 7.5E+03

Cadmium 1.2E+05 4.9E+03

Chromium -- 6.0E+06

Chromium, Hexavalent 3.6E+03 1.5E+04

Cobalt -- 6.6E+04

Copper -- 1.6E+05

Cyanide (Amenable) -- 2.7E+04

Cyanide (Total) -- 2.7E+04

Mercury -- 1.2E+03

Molybdenum -- 2.0E+04

Nickel 2.0E+06 7.3E+04

Selenium -- 2.0E+04

Silver -- 2.0E+04

Thallium -- 2.6E+02

Vanadium -- 4.0E+03

Zinc -- 1.2E+06

PAHs

2-Methylnaphthalene -- 2.9E+04

Anthracene -- 2.9E+05

Benzo(a)anthracene 2.3E+01 --

Benzo(a)Pyrene 2.3E+00 --

Benzo(b)Fluoranthene 2.3E+01 --

Benzo(k)Fluoranthene 2.3E+01 --

Benzo(g,h,i)Perylene -- 2.9E+04

Chrysene 2.3E+02 --

Dibenz(a,h)anthracene 2.3E+00 --

Fluoranthene -- 3.9E+04

Indeno(1,2,3-cd)pyrene 2.3E+01 --

Phenanthrene -- 2.9E+05

PCBs

Aroclor 1016 3.9E+02 6.8E+01

Aroclor 1242 5.4E+00 1.9E+01

Aroclor 1248 5.4E+00 1.9E+01

Aroclor 1254 5.4E+00 1.9E+01

Aroclor 1260 5.4E+00 1.9E+01

Aroclor 1262 5.4E+00 1.9E+01

Perchlorate

Perchlorate -- 3.6E+03

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)

RBCcancer RBCnoncancer
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Table 5-4
Risk-Based Concentrations (RBCs)

Landscaper Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)

RBCcancer RBCnoncancer

SVOCs

1,4-Dioxane 1.4E+03 5.6E+10

4-Chloro-3-methylphenol -- 1.3E+05

Aniline 6.5E+03 9.3E+03

Benzoic Acid -- 5.3E+06

Bis(2-ethylhexyl)Phthalate 1.2E+04 2.7E+04

Diethylphthalate -- 1.1E+06

Diisopropyl Ether -- 3.4E+03

Dimethyl Phthalate -- 1.3E+07

Di-n-butylphthalate -- 1.3E+05

Phenol -- 4.0E+05

TPH

TPH - aliphatic; C5-C8 -- 3.9E+04

TPH - aliphatic; C9-C18 -- 9.7E+04

TPH - aliphatic; C≥19 -- 1.9E+06

TPH - aromatic; C5-C8 -- --

TPH - aromatic; C9-C18 -- 2.9E+04

TPH - aromatic; C≥19 -- 2.9E+04

VOCs

1,1,1,2-Tetrachloroethane 1.1E+02 3.0E+03

1,1,1-Trichloroethane -- 5.4E+03

1,1,2-Trichloroethane 2.4E+01 2.0E+02

1,1-Dichloroethane 1.0E+02 3.0E+03

1,1-Dichloroethene -- 2.8E+02

1,1-Dichloropropene 4.1E+02 4.0E+04

1,2,4-Trichlorobenzene -- 1.8E+03

1,2,4-Trimethylbenzene -- 2.5E+02

1,2-Dibromo-3-chloropropane 1.1E+00 1.6E+01

1,2-Dichlorobenzene -- 6.0E+03

1,2-Dichloroethane 1.3E+01 4.6E+01

1,3,5-Trimethylbenzene -- 1.0E+02

1,3-Dichlorobenzene -- 3.1E+03

1,4-Dichlorobenzene 6.8E+01 1.4E+04

2-Butanone (MEK) -- 1.8E+05

2-Chlorotoluene -- 8.5E+02

Acenaphthene -- 3.4E+04

Acetone -- 9.2E+04

Benzene 6.3E+00 3.7E+02

Bromochloromethane -- 8.4E+02

Bromodichloromethane 1.4E+01 1.3E+03

Bromomethane -- 2.5E+01

Carbon Disulfide -- 2.7E+03

Geosyntec Consultants Page 2 of 3 Tables 5-1-5-4+5-9_rev.xls



Table 5-4
Risk-Based Concentrations (RBCs)

Landscaper Exposure Scenario
Site Wide Risk Assessment

2701 North Harbor Drive

COPCs

RBCs using Site-Specific Paramaters

Soil Pathwaysa (mg/kg)

RBCcancer RBCnoncancer

Carbon Tetrachloride 3.3E+00 1.7E+02

Chlorobenzene -- 9.1E+03

Chloroethane 1.3E+02 9.4E+04

Chloroform 3.2E+01 1.7E+03

Chloromethane -- 3.2E+02

cis-1,2-Dichloroethene -- 2.4E+02

Dibromochloromethane 2.8E+01 1.8E+03

Dibromomethane -- 6.6E+02

Diisopropyl ether -- 3.4E+03

Ethylbenzene -- 2.0E+04

Ethyl-Tert-Butyl Ether -- 8.9E+02

Fluorene -- 2.8E+04

Freon-113 -- 1.6E+05

Hexachlorobutadiene 2.3E+01 1.9E+01

Isopropylbenzene -- 3.1E+03

Methyl tertbutyl ether (MTBE) 1.2E+03 8.6E+04

Methylene Chloride 1.7E+02 2.4E+03

Naphthalene 5.7E+01 8.0E+02

n-Butylbenzene -- 3.2E+03

n-Propylbenzene -- 3.2E+03

p-Isopropyltoluene -- 9.6E+03

Pyrene -- 3.8E+04

sec-Butylbenzene -- 2.4E+03

Styrene -- 2.4E+04

tert-Butyl alcohol -- 2.9E+04

tert-Butylbenzene -- 2.9E+03

Tetrachloroethene 2.0E+01 2.1E+02

Toluene -- 2.7E+03

trans-1,2-Dichloroethene -- 4.0E+02

Trichloroethene 1.0E+02 3.7E+02

Vinyl Chloride 1.2E+00 3.0E+02

Xylenes -- 9.0E+03

Notes:

" -- " not applicable
a Soil pathways include: incidental soil ingestion, dermal contact, and outdoor
    inhalation of particulates/vapors
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Soil: Inorganics

Incidental ingestion Antimony 1 mg/kg -- -- -- -- -- 8.1E-03 -- 2.4E-04 8.3E-03 1.2E+02

Dermal contact Arsenic 1 mg/kg 4.4E-07 6.7E-09 3.9E-08 4.8E-07 2.1E+01 1.1E-02 4.6E-03 9.7E-04 1.6E-02 6.1E+01

Outdoor Inhalation Barium 1 mg/kg -- -- -- -- -- 4.6E-05 2.7E-04 1.4E-06 3.2E-04 3.1E+03

(RBCsoil) Beryllium 1 mg/kg -- 4.7E-09 -- 4.7E-09 2.1E+03 1.6E-03 2.0E-02 4.8E-05 2.1E-02 4.7E+01

Cadmium 1 mg/kg -- 8.4E-09 -- 8.4E-09 1.2E+03 3.2E-03 6.8E-03 9.7E-06 1.0E-02 9.9E+01

Chromium 1 mg/kg -- -- -- -- -- 2.2E-06 -- 6.5E-08 2.2E-06 4.5E+05

Chromium, Hexavalent 1 mg/kg -- 2.9E-07 -- 2.9E-07 3.5E+01 1.1E-03 6.8E-04 0.0E+00 1.8E-03 5.7E+02

Cobalt 1 mg/kg -- -- -- -- -- 1.6E-04 6.9E-03 4.8E-06 7.0E-03 1.4E+02

Copper 1 mg/kg -- -- -- -- -- 8.1E-05 -- 2.4E-06 8.3E-05 1.2E+04

Cyanide (Amenable) 1 mg/kg -- -- -- -- -- 1.6E-04 -- 4.8E-05 2.1E-04 4.8E+03

Cyanide (Total) 1 mg/kg -- -- -- -- -- 1.6E-04 -- 4.8E-05 2.1E-04 4.8E+03

Mercury 1 mg/kg -- -- -- -- -- 1.1E-02 1.5E-03 3.2E-04 1.3E-02 7.9E+01

Molybdenum 1 mg/kg -- -- -- -- -- 6.5E-04 -- 1.9E-05 6.7E-04 1.5E+03

Nickel 1 mg/kg -- 5.1E-10 -- 5.1E-10 2.0E+04 1.6E-04 2.7E-03 4.8E-06 2.9E-03 3.4E+02

Selenium 1 mg/kg -- -- -- -- -- 6.5E-04 6.8E-06 1.9E-05 6.7E-04 1.5E+03

Silver 1 mg/kg -- -- -- -- -- 6.5E-04 -- 1.9E-05 6.7E-04 1.5E+03

Thallium 1 mg/kg -- -- -- -- -- 4.9E-02 -- 1.5E-03 5.0E-02 2.0E+01

Vanadium 1 mg/kg -- -- -- -- -- 3.2E-03 -- 9.7E-05 3.3E-03 3.0E+02

Zinc 1 mg/kg -- -- -- -- -- 1.1E-05 -- 3.2E-07 1.1E-05 9.0E+04

PAHs

2-Methylnaphthalene 1 mg/kg -- -- -- -- -- 1.1E-04 1.3E-06 4.8E-05 1.6E-04 6.4E+03

Anthracene 1 mg/kg -- -- -- -- -- 1.1E-05 1.3E-07 4.8E-06 1.6E-05 6.4E+04

Benzo(a)anthracene 1 mg/kg 5.5E-08 2.2E-10 2.5E-08 8.0E-08 1.2E+02 -- -- -- -- --

Benzo(a)Pyrene 1 mg/kg 5.5E-07 2.2E-09 2.5E-07 8.0E-07 1.2E+01 -- -- -- -- --

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Benzo(b)Fluoranthene 1 mg/kg 5.5E-08 2.2E-10 2.5E-08 8.0E-08 1.2E+02 -- -- -- -- --

Benzo(k)Fluoranthene 1 mg/kg 5.5E-08 2.2E-10 2.5E-08 8.0E-08 1.2E+02 -- -- -- -- --

Benzo(g,h,i)Perylene 1 mg/kg -- -- -- -- -- 1.1E-04 1.3E-06 4.8E-05 1.6E-04 6.4E+03

Chrysene 1 mg/kg 5.5E-09 2.2E-11 2.5E-09 8.0E-09 1.2E+03 -- -- -- -- --

Dibenz(a,h)anthracene 1 mg/kg 5.5E-07 2.2E-09 2.5E-07 8.0E-07 1.2E+01 -- -- -- -- --

Fluoranthene 1 mg/kg -- -- -- -- -- 8.1E-05 9.8E-07 3.6E-05 1.2E-04 8.5E+03

Indeno(1,2,3-cd)pyrene 1 mg/kg 5.5E-08 2.2E-10 2.5E-08 8.0E-08 1.2E+02 -- -- -- -- --

Phenanthrene 1 mg/kg -- -- -- -- -- 1.1E-05 1.3E-07 4.8E-06 1.6E-05 6.4E+04

PCBs

Aroclor 1016 1 mg/kg 3.2E-09 3.9E-11 1.5E-09 4.7E-09 2.1E+03 4.6E-02 5.6E-04 2.1E-02 6.7E-02 1.5E+01

Aroclor 1242 1 mg/kg 2.3E-07 1.1E-09 1.0E-07 3.4E-07 3.0E+01 1.6E-01 2.0E-03 7.3E-02 2.4E-01 4.2E+00

Aroclor 1248 1 mg/kg 2.3E-07 1.1E-09 1.0E-07 3.4E-07 3.0E+01 1.6E-01 2.0E-03 7.3E-02 2.4E-01 4.2E+00

Aroclor 1254 1 mg/kg 2.3E-07 1.1E-09 1.0E-07 3.4E-07 3.0E+01 1.6E-01 2.0E-03 7.3E-02 2.4E-01 4.2E+00

Aroclor 1260 1 mg/kg 2.3E-07 1.1E-09 1.0E-07 3.4E-07 3.0E+01 1.6E-01 2.0E-03 7.3E-02 2.4E-01 4.2E+00

Aroclor 1262 1 mg/kg 2.3E-07 1.1E-09 1.0E-07 3.4E-07 3.0E+01 1.6E-01 2.0E-03 7.3E-02 2.4E-01 4.2E+00

Perchlorate

Perchlorate 1 mg/kg -- -- -- -- -- 4.6E-03 -- 0.0E+00 4.6E-03 2.2E+02

SVOCs

1,4-Dioxane 1 mg/kg 1.2E-09 1.5E-11 3.7E-10 1.6E-09 6.1E+03 -- 4.6E-08 -- 4.6E-08 2.2E+07

4-Chloro-3-methylphenol 1 mg/kg -- -- -- -- -- 3.2E-05 -- 9.7E-06 4.2E-05 2.4E+04

Aniline 1 mg/kg 2.6E-10 3.2E-12 7.9E-11 3.4E-10 2.9E+04 4.6E-04 1.4E-04 1.4E-04 7.4E-04 1.4E+03

Benzoic Acid 1 mg/kg -- -- -- -- -- 8.1E-07 9.8E-09 2.4E-07 1.1E-06 9.4E+05

Bis(2-ethylhexyl)Phthalate 1 mg/kg 1.4E-10 4.7E-12 4.2E-11 1.8E-10 5.4E+04 1.6E-04 2.0E-06 4.8E-05 2.1E-04 4.7E+03

Diethylphthalate 1 mg/kg -- -- -- -- -- 4.0E-06 4.9E-08 1.2E-06 5.3E-06 1.9E+05
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Diisopropyl Ether 1 mg/kg -- -- -- -- -- -- 6.8E-03 -- 6.8E-03 1.5E+02

Incidental ingestion Dimethyl Phthalate 1 mg/kg -- -- -- -- -- 3.2E-07 3.9E-09 9.7E-08 4.2E-07 2.4E+06

Dermal contact Di-n-butylphthalate 1 mg/kg -- -- -- -- -- 3.2E-05 3.9E-07 9.7E-06 4.2E-05 2.4E+04

Outdoor Inhalation Phenol 1 mg/kg -- -- -- -- -- 1.1E-05 6.8E-07 3.2E-06 1.5E-05 6.8E+04

(RBCsoil) TPH

TPH - aliphatic; C5-C8 1 mg/kg -- -- -- -- -- 8.1E-05 6.5E-07 3.6E-05 1.2E-04 8.5E+03

TPH - aliphatic; C9-C18 1 mg/kg -- -- -- -- -- 3.2E-05 1.3E-07 1.5E-05 4.7E-05 2.1E+04

TPH - aliphatic; C≥19 1 mg/kg -- -- -- -- -- 1.6E-06 1.3E-07 7.3E-07 2.5E-06 4.0E+05

TPH - aromatic; C5-C8 1 mg/kg -- -- -- -- -- -- -- -- -- --

TPH - aromatic; C9-C18 1 mg/kg -- -- -- -- -- 1.1E-04 6.5E-06 4.8E-05 1.6E-04 6.2E+03

TPH - aromatic; C≥19 1 mg/kg -- -- -- -- -- 1.1E-04 -- 4.8E-05 1.6E-04 6.4E+03

VOCs

1,1,1,2-Tetrachloroethane 1 mg/kg 1.2E-09 7.8E-08 3.6E-10 8.0E-08 1.3E+02 1.1E-04 7.0E-03 3.2E-05 7.2E-03 1.4E+02

1,1,1-Trichloroethane 1 mg/kg -- -- -- -- -- 1.2E-05 4.2E-03 3.5E-06 4.2E-03 2.4E+02

1,1,2-Trichloroethane 1 mg/kg 3.3E-09 3.6E-07 1.0E-09 3.7E-07 2.7E+01 8.1E-04 1.1E-01 2.4E-04 1.1E-01 8.9E+00

1,1-Dichloroethane 1 mg/kg 2.6E-10 8.8E-08 7.9E-11 8.8E-08 1.1E+02 3.2E-05 7.5E-03 9.7E-06 7.6E-03 1.3E+02

1,1-Dichloroethene 1 mg/kg -- -- -- -- -- 6.5E-05 8.2E-02 1.9E-05 8.2E-02 1.2E+01

1,1-Dichloropropene 1 mg/kg 4.2E-09 3.1E-11 1.3E-09 5.5E-09 1.8E+03 1.1E-04 6.8E-06 3.2E-05 1.5E-04 6.8E+03

1,2,4-Trichlorobenzene 1 mg/kg -- -- -- -- -- 3.2E-04 1.1E-02 9.7E-05 1.1E-02 8.7E+01

1,2,4-Trimethylbenzene 1 mg/kg -- -- -- -- -- 6.5E-05 9.2E-02 1.9E-05 9.2E-02 1.1E+01

1,2-Dibromo-3-chloropropane 1 mg/kg 3.2E-07 6.6E-06 9.7E-08 7.0E-06 1.4E+00 5.7E-02 1.2E+00 1.7E-02 1.2E+00 8.1E-01

1,2-Dichlorobenzene 1 mg/kg -- -- -- -- -- 3.6E-05 3.7E-03 1.1E-05 3.7E-03 2.7E+02

1,2-Dichloroethane 1 mg/kg 2.2E-09 7.2E-07 6.5E-10 7.2E-07 1.4E+01 1.6E-04 5.0E-01 4.8E-05 5.0E-01 2.0E+00

1,3,5-Trimethylbenzene 1 mg/kg -- -- -- -- -- 6.5E-05 2.2E-01 1.9E-05 2.2E-01 4.5E+00

1,3-Dichlorobenzene 1 mg/kg -- -- -- -- -- 1.1E-04 7.0E-03 3.2E-05 7.1E-03 1.4E+02

1,4-Dichlorobenzene 1 mg/kg 2.5E-10 1.3E-07 7.5E-11 1.3E-07 7.4E+01 1.1E-04 1.0E-03 3.2E-05 1.2E-03 8.5E+02

2-Butanone (MEK) 1 mg/kg -- -- -- -- -- 5.4E-06 9.8E-05 1.6E-06 1.0E-04 9.5E+03

2-Chlorotoluene 1 mg/kg -- -- -- -- -- 1.6E-04 2.6E-02 4.8E-05 2.6E-02 3.8E+01

Acenaphthene 1 mg/kg -- -- -- -- -- 5.4E-05 2.8E-04 2.4E-05 3.6E-04 2.8E+03

Acetone 1 mg/kg -- -- -- -- -- 3.6E-06 2.3E-04 1.1E-06 2.3E-04 4.3E+03

Benzene 1 mg/kg 4.6E-09 1.4E-06 1.4E-09 1.4E-06 6.9E+00 8.1E-04 5.9E-02 2.4E-04 6.0E-02 1.7E+01

Bromochloromethane 1 mg/kg -- -- -- -- -- 1.6E-04 2.6E-02 4.8E-05 2.7E-02 3.7E+01

Bromodichloromethane 1 mg/kg 6.0E-09 6.5E-07 1.8E-09 6.5E-07 1.5E+01 1.6E-04 1.7E-02 4.8E-05 1.8E-02 5.7E+01

Bromomethane 1 mg/kg -- -- -- -- -- 2.3E-03 9.1E-01 6.9E-04 9.2E-01 1.1E+00

Carbon Disulfide 1 mg/kg -- -- -- -- -- 3.2E-05 8.3E-03 9.7E-06 8.3E-03 1.2E+02

Carbon Tetrachloride 1 mg/kg 6.9E-09 2.7E-06 2.1E-09 2.7E-06 3.7E+00 4.6E-03 1.1E-01 1.4E-03 1.2E-01 8.6E+00

Chlorobenzene 1 mg/kg -- -- -- -- -- 1.6E-04 1.7E-03 4.8E-05 1.9E-03 5.3E+02

Chloroethane 1 mg/kg 1.3E-10 7.2E-08 4.0E-11 7.2E-08 1.4E+02 8.1E-06 2.0E-04 2.4E-06 2.1E-04 4.7E+03

Chloroform 1 mg/kg 1.4E-09 2.8E-07 4.3E-10 2.8E-07 3.6E+01 3.2E-04 1.2E-02 9.7E-05 1.2E-02 8.1E+01

Chloromethane 1 mg/kg -- -- -- -- -- 1.3E-04 7.0E-02 3.8E-05 7.1E-02 1.4E+01

cis-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 3.2E-04 9.3E-02 9.7E-05 9.3E-02 1.1E+01

Dibromochloromethane 1 mg/kg 4.3E-09 3.1E-07 1.3E-09 3.2E-07 3.2E+01 1.6E-04 1.2E-02 4.8E-05 1.2E-02 8.5E+01

Dibromomethane 1 mg/kg -- -- -- -- -- 3.2E-04 3.3E-02 9.7E-05 3.4E-02 3.0E+01

Diisopropyl ether 1 mg/kg -- -- -- -- -- -- 6.8E-03 -- 6.8E-03 1.5E+02

Ethylbenzene 1 mg/kg -- -- -- -- -- 3.2E-05 9.7E-04 9.7E-06 1.0E-03 9.9E+02

Ethyl-Tert-Butyl Ether 1 mg/kg -- -- -- -- -- 3.2E-03 8.4E-03 9.7E-04 1.3E-02 7.9E+01

Fluorene 1 mg/kg -- -- -- -- -- 8.1E-05 2.1E-04 3.6E-05 3.3E-04 3.0E+03

Freon-113 1 mg/kg -- -- -- -- -- 1.1E-07 1.4E-04 3.2E-08 1.4E-04 7.2E+03

Hexachlorobutadiene 1 mg/kg 3.6E-09 3.8E-07 1.1E-09 3.9E-07 2.6E+01 1.1E-02 1.1E+00 3.2E-03 1.2E+00 8.7E-01
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Isopropylbenzene 1 mg/kg -- -- -- -- -- 3.2E-05 7.3E-03 9.7E-06 7.3E-03 1.4E+02

Incidental ingestion Methyl tertbutyl ether (MTBE) 1 mg/kg 8.3E-11 7.3E-09 2.5E-11 7.4E-09 1.3E+03 3.8E-06 2.5E-04 1.1E-06 2.5E-04 4.0E+03

Dermal contact Methylene Chloride 1 mg/kg 6.5E-10 5.2E-08 1.9E-10 5.3E-08 1.9E+02 5.4E-05 9.1E-03 1.6E-05 9.2E-03 1.1E+02

Outdoor Inhalation Naphthalene 1 mg/kg 5.5E-09 1.2E-07 2.5E-09 1.3E-07 7.7E+01 1.6E-04 2.8E-02 7.3E-05 2.8E-02 3.6E+01

(RBCsoil) n-Butylbenzene 1 mg/kg -- -- -- -- -- 8.1E-05 6.7E-03 2.4E-05 6.8E-03 1.5E+02

n-Propylbenzene 1 mg/kg -- -- -- -- -- 8.1E-05 6.7E-03 2.4E-05 6.8E-03 1.5E+02

p-Isopropyltoluene 1 mg/kg -- -- -- -- -- 3.2E-05 2.2E-03 9.7E-06 2.3E-03 4.4E+02

Pyrene 1 mg/kg -- -- -- -- -- 1.1E-04 2.6E-05 3.2E-05 1.7E-04 6.0E+03

sec-Butylbenzene 1 mg/kg -- -- -- -- -- 8.1E-05 9.2E-03 2.4E-05 9.3E-03 1.1E+02

Styrene 1 mg/kg -- -- -- -- -- 1.6E-05 8.9E-04 4.8E-06 9.1E-04 1.1E+03

tert-Butyl alcohol 1 mg/kg -- -- -- -- -- 1.1E-05 7.3E-04 3.2E-06 7.4E-04 1.3E+03

tert-Butylbenzene 1 mg/kg -- -- -- -- -- 8.1E-05 7.6E-03 2.4E-05 7.7E-03 1.3E+02

Tetrachloroethene 1 mg/kg 2.5E-08 3.2E-07 7.5E-09 3.5E-07 2.8E+01 3.2E-04 1.1E-01 9.7E-05 1.1E-01 9.4E+00

Toluene 1 mg/kg -- -- -- -- -- 1.6E-05 8.5E-03 4.8E-06 8.6E-03 1.2E+02

trans-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 1.6E-04 5.6E-02 4.8E-05 5.6E-02 1.8E+01

Trichloroethene 1 mg/kg 6.0E-10 8.7E-08 1.8E-10 8.8E-08 1.1E+02 1.1E-02 5.1E-03 3.2E-03 1.9E-02 5.2E+01

Vinyl Chloride 1 mg/kg 1.2E-08 7.8E-06 3.7E-09 7.8E-06 1.3E+00 1.1E-03 7.1E-02 3.2E-04 7.2E-02 1.4E+01

Xylenes 1 mg/kg -- -- -- -- -- 1.6E-05 2.5E-03 4.8E-06 2.5E-03 4.0E+02

Groundwater: Inorganics μg/L μg/L
Dermal Contact Antimony 1 μg/L -- -- -- -- -- -- -- 1.6E-04 1.6E-04 6.2E+03

(RBCgw-dermal) Arsenic 1 μg/L -- -- 8.7E-09 8.7E-09 1.1E+03 -- -- 2.2E-04 2.2E-04 4.6E+03

Barium 1 μg/L -- -- -- -- -- -- -- 9.2E-07 9.2E-07 1.1E+06

Beryllium 1 μg/L -- -- -- -- -- -- -- 3.2E-05 3.2E-05 3.1E+04

Cadmium 1 μg/L -- -- -- -- -- -- -- 1.3E-04 1.3E-04 7.7E+03

Chromium 1 μg/L -- -- -- -- -- -- -- 4.3E-08 4.3E-08 2.3E+07

Chromium, Hexavalent 1 μg/L -- -- -- -- -- -- -- 4.3E-05 4.3E-05 2.3E+04

Cobalt 1 μg/L -- -- -- -- -- -- -- 3.2E-06 3.2E-06 3.1E+05

Copper 1 μg/L -- -- -- -- -- -- -- 1.6E-06 1.6E-06 6.2E+05

Cyanide (Amenable) 1 μg/L -- -- -- -- -- -- -- 3.2E-06 3.2E-06 3.1E+05

Cyanide (Total) 1 μg/L -- -- -- -- -- -- -- 3.2E-06 3.2E-06 3.1E+05

Mercury 1 μg/L -- -- -- -- -- -- -- 2.2E-04 2.2E-04 4.6E+03

Molybdenum 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.7E+04

Nickel 1 μg/L -- -- -- -- -- -- -- 6.5E-07 6.5E-07 1.5E+06

Selenium 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.7E+04

Silver 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.7E+04

Thallium 1 μg/L -- -- -- -- -- -- -- 9.8E-04 9.8E-04 1.0E+03

Vanadium 1 μg/L -- -- -- -- -- -- -- 6.5E-05 6.5E-05 1.5E+04

Zinc 1 μg/L -- -- -- -- -- -- -- 1.3E-07 1.3E-07 7.7E+06

PAHs

2-Methylnaphthalene 1 μg/L -- -- -- -- -- -- -- 3.2E-04 3.2E-04 3.1E+03

Anthracene 1 μg/L -- -- -- -- -- -- -- 6.2E-05 6.2E-05 1.6E+04

Benzo(a)anthracene 1 μg/L -- -- 1.5E-06 1.5E-06 6.8E+00 -- -- -- -- --

Benzo(a)Pyrene 1 μg/L -- -- 2.5E-05 2.5E-05 4.0E-01 -- -- -- -- --

Benzo(b)Fluoranthene 1 μg/L -- -- 2.5E-06 2.5E-06 4.0E+00 -- -- -- -- --

Benzo(k)Fluoranthene 1 μg/L -- -- 2.5E-06 2.5E-06 4.0E+00 -- -- -- -- --

Benzo(g,h,i)Perylene 1 μg/L -- -- -- -- -- -- -- 9.2E-03 9.2E-03 1.1E+02

Chrysene 1 μg/L -- -- 1.5E-07 1.5E-07 6.8E+01 -- -- -- -- --

Dibenz(a,h)anthracene 1 μg/L -- -- 3.9E-05 3.9E-05 2.6E-01 -- -- -- -- --

Fluoranthene 1 μg/L -- -- -- -- -- -- -- 8.5E-04 8.5E-04 1.2E+03

Indeno(1,2,3-cd)pyrene 1 μg/L -- -- 2.6E-06 2.6E-06 3.8E+00 -- -- -- -- --

Phenanthrene 1 μg/L -- -- -- -- -- -- -- 6.3E-05 6.3E-05 1.6E+04
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater: PCBs μg/L μg/L
Dermal Contact Aroclor 1016 1 μg/L -- -- 6.6E-08 6.6E-08 1.5E+02 -- -- 9.5E-01 9.5E-01 1.1E+00

(RBCgw-dermal) Aroclor 1242 1 μg/L -- -- 1.1E-05 1.1E-05 9.5E-01 -- -- 7.4E+00 7.4E+00 1.4E-01

Aroclor 1248 1 μg/L -- -- 1.1E-05 1.1E-05 8.8E-01 -- -- 8.0E+00 8.0E+00 1.3E-01

Aroclor 1254 1 μg/L -- -- 1.8E-05 1.8E-05 5.5E-01 -- -- 1.3E+01 1.3E+01 7.8E-02

Aroclor 1260 1 μg/L -- -- 1.1E-04 1.1E-04 8.9E-02 -- -- 7.9E+01 7.9E+01 1.3E-02

Aroclor 1262 1 μg/L -- -- 1.1E-04 1.1E-04 8.9E-02 -- -- 7.9E+01 7.9E+01 1.3E-02

Perchlorate

Perchlorate 1 μg/L -- -- -- -- -- -- -- 4.7E-05 4.7E-05 2.1E+04

SVOCs

1,4-Dioxane 1 μg/L -- -- 1.1E-11 1.1E-11 9.1E+05 -- -- -- -- --

4-Chloro-3-methylphenol 1 μg/L -- -- -- -- -- -- -- 3.0E-05 3.0E-05 3.3E+04

Aniline 1 μg/L -- -- 1.3E-11 1.3E-11 7.6E+05 -- -- 2.3E-05 2.3E-05 4.3E+04

Benzoic Acid 1 μg/L -- -- -- -- -- -- -- 1.4E-07 1.4E-07 7.3E+06

Bis(2-ethylhexyl)Phthalate 1 μg/L -- -- 4.4E-10 4.4E-10 2.3E+04 -- -- 5.1E-04 5.1E-04 1.9E+03

Diethylphthalate 1 μg/L -- -- -- -- -- -- -- 8.4E-07 8.4E-07 1.2E+06

Diisopropyl Ether 1 μg/L -- -- -- -- -- -- -- -- -- --

Dimethyl Phthalate 1 μg/L -- -- -- -- -- -- -- 2.0E-08 2.0E-08 5.0E+07

Di-n-butylphthalate 1 μg/L -- -- -- -- -- -- -- 5.4E-05 5.4E-05 1.9E+04

Phenol 1 μg/L -- -- -- -- -- -- -- 1.3E-06 1.3E-06 7.9E+05

TPH

TPH - aliphatic; C5-C8 1 μg/L -- -- -- -- -- -- -- 7.5E-05 7.5E-05 1.3E+04

TPH - aliphatic; C9-C18 1 μg/L -- -- -- -- -- -- -- 3.0E-05 3.0E-05 3.3E+04

TPH - aliphatic; C≥19 1 μg/L -- -- -- -- -- -- -- 1.5E-06 1.5E-06 6.6E+05

TPH - aromatic; C5-C8 1 μg/L -- -- -- -- -- -- -- -- -- --

TPH - aromatic; C9-C18 1 μg/L -- -- -- -- -- -- -- 1.0E-04 1.0E-04 1.0E+04

TPH - aromatic; C≥19 1 μg/L -- -- -- -- -- -- -- 1.0E-04 1.0E-04 1.0E+04

VOCs

1,1,1,2-Tetrachloroethane 1 μg/L -- -- 7.2E-10 7.2E-10 1.4E+04 -- -- 6.4E-05 6.4E-05 1.6E+04

1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- -- 4.6E-06 4.6E-06 2.2E+05

1,1,2-Trichloroethane 1 μg/L -- -- 6.8E-10 6.8E-10 1.5E+04 -- -- 1.6E-04 1.6E-04 6.1E+03

1,1-Dichloroethane 1 μg/L -- -- 4.8E-11 4.8E-11 2.1E+05 -- -- 6.0E-06 6.0E-06 1.7E+05

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 2.0E-05 2.0E-05 4.9E+04

1,1-Dichloropropene 1 μg/L -- -- 5.2E-10 5.2E-10 1.9E+04 -- -- 1.3E-05 1.3E-05 7.5E+04

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- -- 8.8E-04 8.8E-04 1.1E+03

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- -- 1.6E-04 1.6E-04 6.4E+03

1,2-Dibromo-3-chloropropane 1 μg/L -- -- 1.3E-07 1.3E-07 7.7E+01 -- -- 2.3E-02 2.3E-02 4.4E+01

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- -- 5.0E-05 5.0E-05 2.0E+04

1,2-Dichloroethane 1 μg/L -- -- 2.5E-10 2.5E-10 4.0E+04 -- -- 1.9E-05 1.9E-05 5.4E+04

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- -- 1.1E-04 1.1E-04 8.8E+03

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- -- 2.1E-04 2.1E-04 4.8E+03

1,4-Dichlorobenzene 1 μg/L -- -- 3.5E-10 3.5E-10 2.8E+04 -- -- 1.5E-04 1.5E-04 6.6E+03

2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- -- 1.3E-07 1.3E-07 7.6E+06

2-Chlorotoluene 1 μg/L -- -- -- -- -- -- -- 2.7E-04 2.7E-04 3.7E+03

Acenaphthene 1 μg/L -- -- -- -- -- -- -- 1.7E-04 1.7E-04 6.1E+03

Acetone 1 μg/L -- -- -- -- -- -- -- 4.5E-08 4.5E-08 2.2E+07

Benzene 1 μg/L -- -- 1.7E-09 1.7E-09 5.8E+03 -- -- 3.0E-04 3.0E-04 3.3E+03

Bromochloromethane 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.8E+04

Bromodichloromethane 1 μg/L -- -- 1.0E-09 1.0E-09 9.8E+03 -- -- 2.7E-05 2.7E-05 3.6E+04
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater: Bromomethane 1 μg/L -- -- -- -- -- -- -- 1.8E-04 1.8E-04 5.6E+03

Dermal Contact Carbon Disulfide 1 μg/L -- -- -- -- -- -- -- 1.4E-05 1.4E-05 7.2E+04

(RBCgw-dermal) Carbon Tetrachloride 1 μg/L -- -- 4.0E-09 4.0E-09 2.5E+03 -- -- 2.7E-03 2.7E-03 3.8E+02

Chlorobenzene 1 μg/L -- -- -- -- -- -- -- 1.3E-04 1.3E-04 7.8E+03

Chloroethane 1 μg/L -- -- 2.0E-11 2.0E-11 5.0E+05 -- -- 1.2E-06 1.2E-06 8.3E+05

Chloroform 1 μg/L -- -- 2.9E-10 2.9E-10 3.5E+04 -- -- 6.5E-05 6.5E-05 1.5E+04

Chloromethane 1 μg/L -- -- -- -- -- -- -- 9.9E-06 9.9E-06 1.0E+05

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 9.5E-05 9.5E-05 1.0E+04

Dibromochloromethane 1 μg/L -- -- 6.8E-10 6.8E-10 1.5E+04 -- -- 2.5E-05 2.5E-05 3.9E+04

Dibromomethane 1 μg/L -- -- -- -- -- -- -- 2.8E-05 2.8E-05 3.5E+04

Diisopropyl ether 1 μg/L -- -- -- -- -- -- -- -- -- --

Ethylbenzene 1 μg/L -- -- -- -- -- -- -- 4.2E-05 4.2E-05 2.4E+04

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- -- 6.7E-04 6.7E-04 1.5E+03

Fluorene 1 μg/L -- -- -- -- -- -- -- 3.3E-04 3.3E-04 3.0E+03

Freon-113 1 μg/L -- -- -- -- -- -- -- 8.1E-08 8.1E-08 1.2E+07

Hexachlorobutadiene 1 μg/L -- -- 1.8E-08 1.8E-08 5.5E+02 -- -- 5.4E-02 5.4E-02 1.9E+01

Isopropylbenzene 1 μg/L -- -- -- -- -- -- -- 8.1E-05 8.1E-05 1.2E+04

Methyl tertbutyl ether (MTBE) 1 μg/L -- -- 4.8E-12 4.8E-12 2.1E+06 -- -- 2.2E-07 2.2E-07 4.6E+06

Methylene Chloride 1 μg/L -- -- 6.0E-11 6.0E-11 1.7E+05 -- -- 5.0E-06 5.0E-06 2.0E+05

Naphthalene 1 μg/L -- -- 7.7E-09 7.7E-09 1.3E+03 -- -- 2.3E-04 2.3E-04 4.4E+03

n-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 4.9E-04 4.9E-04 2.0E+03

n-Propylbenzene 1 μg/L -- -- -- -- -- -- -- 2.3E-04 2.3E-04 4.4E+03

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- -- 1.6E-04 1.6E-04 6.4E+03

Pyrene 1 μg/L -- -- -- -- -- -- -- 1.0E-03 1.0E-03 9.8E+02

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 3.6E-04 3.6E-04 2.8E+03

Styrene 1 μg/L -- -- -- -- -- -- -- 1.6E-05 1.6E-05 6.2E+04

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- -- 4.7E-07 4.7E-07 2.1E+06

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 4.1E-04 4.1E-04 2.4E+03

Tetrachloroethene 1 μg/L -- -- 3.1E-08 3.1E-08 3.2E+02 -- -- 4.0E-04 4.0E-04 2.5E+03

Toluene 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.7E+04

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 4.8E-05 4.8E-05 2.1E+04

Trichloroethene 1 μg/L -- -- 2.2E-10 2.2E-10 4.6E+04 -- -- 3.9E-03 3.9E-03 2.6E+02

Vinyl Chloride 1 μg/L -- -- 1.7E-09 1.7E-09 5.8E+03 -- -- 1.5E-04 1.5E-04 6.8E+03

Xylenes 1 μg/L -- -- -- -- -- -- -- 2.3E-05 2.3E-05 4.4E+04

Groundwater-to- VOCs μg/L μg/L
Outdoor Air 1,1,1,2-Tetrachloroethane 1 μg/L -- 1.0E-09 -- 1.0E-09 9.8E+03 -- 9.2E-05 -- 9.2E-05 1.1E+04

(RBCgw-outdoor inh) 1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- 1.2E-05 -- 1.2E-05 8.0E+04

1,1,2-Trichloroethane 1 μg/L -- 2.8E-09 -- 2.8E-09 3.6E+03 -- 8.4E-04 -- 8.4E-04 1.2E+03

1,1-Dichloroethane 1 μg/L -- 3.3E-10 -- 3.3E-10 3.0E+04 -- 2.9E-05 -- 2.9E-05 3.5E+04

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- 2.1E-04 -- 2.1E-04 4.8E+03

1,1-Dichloropropene 1 μg/L -- 3.1E-09 -- 3.1E-09 3.3E+03 -- 6.8E-04 -- 6.8E-04 1.5E+03

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- 3.0E-04 -- 3.0E-04 3.4E+03

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 2.2E-03 -- 2.2E-03 4.6E+02

1,2-Dibromo-3-chloropropane 1 μg/L -- 2.0E-07 -- 2.0E-07 5.0E+01 -- 3.5E-02 -- 3.5E-02 2.8E+01

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 5.8E-05 -- 5.8E-05 1.7E+04

1,2-Dichloroethane 1 μg/L -- 4.0E-09 -- 4.0E-09 2.5E+03 -- 2.8E-03 -- 2.8E-03 3.6E+02

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 2.2E-03 -- 2.2E-03 4.5E+02

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 1.1E-04 -- 1.1E-04 9.1E+03

1,4-Dichlorobenzene 1 μg/L -- 1.9E-09 -- 1.9E-09 5.3E+03 -- 1.5E-05 -- 1.5E-05 6.9E+04
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Table 5-5
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Construction Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater-to- 2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- 1.1E-06 -- 1.1E-06 9.2E+05

Outdoor Air 2-Chlorotoluene 1 μg/L -- -- -- -- -- -- 1.8E-04 -- 1.8E-04 5.5E+03

(RBCgw-outdoor inh) Acenaphthene 1 μg/L -- -- -- -- -- -- 4.1E-05 -- 4.1E-05 2.4E+04

Acetone 1 μg/L -- -- -- -- -- -- 2.3E-06 -- 2.3E-06 4.3E+05

Benzene 1 μg/L -- 6.6E-09 -- 6.6E-09 1.5E+03 -- 2.7E-04 -- 2.7E-04 3.7E+03

Bromochloromethane 1 μg/L -- -- -- -- -- -- 1.7E-04 -- 1.7E-04 5.7E+03

Bromodichloromethane 1 μg/L -- 5.8E-09 -- 5.8E-09 1.7E+03 -- 1.6E-04 -- 1.6E-04 6.4E+03

Bromomethane 1 μg/L -- -- -- -- -- -- 2.9E-03 -- 2.9E-03 3.4E+02

Carbon Disulfide 1 μg/L -- -- -- -- -- -- 2.1E-05 -- 2.1E-05 4.8E+04

Carbon Tetrachloride 1 μg/L -- 7.1E-09 -- 7.1E-09 1.4E+03 -- 2.9E-04 -- 2.9E-04 3.4E+03

Chlorobenzene 1 μg/L -- -- -- -- -- -- 1.3E-05 -- 1.3E-05 7.5E+04

Chloroethane 1 μg/L -- 2.1E-10 -- 2.1E-10 4.7E+04 -- 5.9E-07 -- 5.9E-07 1.7E+06

Chloroform 1 μg/L -- 1.0E-09 -- 1.0E-09 9.9E+03 -- 4.4E-05 -- 4.4E-05 2.3E+04

Chloromethane 1 μg/L -- -- -- -- -- -- 2.2E-04 -- 2.2E-04 4.5E+03

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 4.1E-04 -- 4.1E-04 2.4E+03

Dibromochloromethane 1 μg/L -- 3.6E-09 -- 3.6E-09 2.8E+03 -- 1.3E-04 -- 1.3E-04 7.4E+03

Dibromomethane 1 μg/L -- -- -- -- -- -- 3.0E-04 -- 3.0E-04 3.4E+03

Diisopropyl ether 1 μg/L -- -- -- -- -- -- 3.7E-05 -- 3.7E-05 2.7E+04

Ethylbenzene 1 μg/L -- -- -- -- -- -- 7.0E-06 -- 7.0E-06 1.4E+05

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- 4.7E-05 -- 4.7E-05 2.1E+04

Fluorene 1 μg/L -- -- -- -- -- -- 4.8E-05 -- 4.8E-05 2.1E+04

Freon-113 1 μg/L -- -- -- -- -- -- 3.5E-07 -- 3.5E-07 2.8E+06

Hexachlorobutadiene 1 μg/L -- 2.8E-09 -- 2.8E-09 3.5E+03 -- 8.5E-03 -- 8.5E-03 1.2E+02

Isopropylbenzene 1 μg/L -- -- -- -- -- -- 3.4E-05 -- 3.4E-05 2.9E+04

Methyl tertbutyl ether (MTBE) 1 μg/L -- 5.3E-11 -- 5.3E-11 1.9E+05 -- 1.8E-06 -- 1.8E-06 5.6E+05

Methylene Chloride 1 μg/L -- 2.2E-10 -- 2.2E-10 4.6E+04 -- 3.8E-05 -- 3.8E-05 2.6E+04

Naphthalene 1 μg/L -- 5.6E-09 -- 5.6E-09 1.8E+03 -- 1.3E-03 -- 1.3E-03 7.9E+02

n-Butylbenzene 1 μg/L -- -- -- -- -- -- 8.9E-05 -- 8.9E-05 1.1E+04

n-Propylbenzene 1 μg/L -- -- -- -- -- -- 9.4E-05 -- 9.4E-05 1.1E+04

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- 3.2E-05 -- 3.2E-05 3.1E+04

Pyrene 1 μg/L -- -- -- -- -- -- 1.7E-05 -- 1.7E-05 5.8E+04

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- 8.9E-05 -- 8.9E-05 1.1E+04

Styrene 1 μg/L -- -- -- -- -- -- 1.5E-05 -- 1.5E-05 6.5E+04

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- 8.8E-06 -- 8.8E-06 1.1E+05

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- 8.9E-05 -- 8.9E-05 1.1E+04

Tetrachloroethene 1 μg/L -- 9.6E-10 -- 9.6E-10 1.0E+04 -- 3.2E-04 -- 3.2E-04 3.1E+03

Toluene 1 μg/L -- -- -- -- -- -- 5.0E-05 -- 5.0E-05 2.0E+04

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 2.1E-04 -- 2.1E-04 4.8E+03

Trichloroethene 1 μg/L -- 3.6E-10 -- 3.6E-10 2.8E+04 -- 2.1E-05 -- 2.1E-05 4.8E+04

Vinyl Chloride 1 μg/L -- 2.0E-08 -- 2.0E-08 5.0E+02 -- 1.8E-04 -- 1.8E-04 5.5E+03

Xylenes 1 μg/L -- -- -- -- -- -- 2.0E-05 -- 2.0E-05 5.0E+04

Notes and equations:
" -- " not applicable or not available; TR = target risk; THI = target noncancer hazard
RBC based on cancer effects: RBC based on noncancer effects:
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Soil: Inorganics

Incidental ingestion Antimony 1 mg/kg -- -- -- -- -- 2.9E-04 -- 1.4E-05 3.1E-04 3.3E+03

Dermal contact Arsenic 1 mg/kg 1.6E-08 1.1E-11 2.2E-09 1.8E-08 5.5E+02 3.9E-04 7.2E-06 5.4E-05 4.5E-04 2.2E+03

Outdoor Inhalation Barium 1 mg/kg -- -- -- -- -- 1.7E-06 4.4E-07 7.8E-08 2.2E-06 4.6E+05

(RBCsoil) Beryllium 1 mg/kg -- 7.5E-12 -- 7.5E-12 1.3E+06 5.9E-05 3.1E-05 2.7E-06 9.3E-05 1.1E+04

Cadmium 1 mg/kg -- 1.3E-11 -- 1.3E-11 7.5E+05 1.2E-04 1.1E-05 5.4E-07 1.3E-04 7.8E+03

Chromium 1 mg/kg -- -- -- -- -- 7.8E-08 -- 3.6E-09 8.2E-08 1.2E+07

Chromium, Hexavalent 1 mg/kg -- 4.5E-10 -- 4.5E-10 2.2E+04 3.9E-05 1.1E-06 0.0E+00 4.0E-05 2.5E+04

Cobalt 1 mg/kg -- -- -- -- -- 5.9E-06 1.1E-05 2.7E-07 1.7E-05 5.9E+04

Copper 1 mg/kg -- -- -- -- -- 2.9E-06 -- 1.4E-07 3.1E-06 3.3E+05

Cyanide (Amenable) 1 mg/kg -- -- -- -- -- 5.9E-06 -- 2.7E-06 8.6E-06 1.2E+05

Cyanide (Total) 1 mg/kg -- -- -- -- -- 5.9E-06 -- 2.7E-06 8.6E-06 1.2E+05

Mercury 1 mg/kg -- -- -- -- -- 3.9E-04 2.4E-06 1.8E-05 4.1E-04 2.4E+03

Molybdenum 1 mg/kg -- -- -- -- -- 2.3E-05 -- 1.1E-06 2.5E-05 4.1E+04

Nickel 1 mg/kg -- 8.1E-13 -- 8.1E-13 1.2E+07 5.9E-06 4.4E-06 2.7E-07 1.0E-05 9.5E+04

Selenium 1 mg/kg -- -- -- -- -- 2.3E-05 1.1E-08 1.1E-06 2.5E-05 4.1E+04

Silver 1 mg/kg -- -- -- -- -- 2.3E-05 -- 1.1E-06 2.5E-05 4.1E+04

Thallium 1 mg/kg -- -- -- -- -- 1.8E-03 -- 8.3E-05 1.9E-03 5.4E+02

Vanadium 1 mg/kg -- -- -- -- -- 1.2E-04 -- 5.4E-06 1.2E-04 8.1E+03

Zinc 1 mg/kg -- -- -- -- -- 3.9E-07 -- 1.8E-08 4.1E-07 2.4E+06

PAHs

2-Methylnaphthalene 1 mg/kg -- -- -- -- -- 3.9E-06 2.1E-09 2.7E-06 6.6E-06 1.5E+05

Anthracene 1 mg/kg -- -- -- -- -- 3.9E-07 2.1E-10 2.7E-07 6.6E-07 1.5E+06

Benzo(a)anthracene 1 mg/kg 2.0E-09 3.5E-13 1.4E-09 3.4E-09 2.9E+03 -- -- -- -- --

Benzo(a)Pyrene 1 mg/kg 2.0E-08 3.5E-12 1.4E-08 3.4E-08 2.9E+02 -- -- -- -- --

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Benzo(b)Fluoranthene 1 mg/kg 2.0E-09 3.5E-13 1.4E-09 3.4E-09 2.9E+03 -- -- -- -- --

Benzo(k)Fluoranthene 1 mg/kg 2.0E-09 3.5E-13 1.4E-09 3.4E-09 2.9E+03 -- -- -- -- --

Benzo(g,h,i)Perylene 1 mg/kg -- -- -- -- -- 3.9E-06 2.1E-09 2.7E-06 6.6E-06 1.5E+05

Chrysene 1 mg/kg 2.0E-10 3.5E-14 1.4E-10 3.4E-10 2.9E+04 -- -- -- -- --

Dibenz(a,h)anthracene 1 mg/kg 2.0E-08 3.5E-12 1.4E-08 3.4E-08 2.9E+02 -- -- -- -- --

Fluoranthene 1 mg/kg -- -- -- -- -- 2.9E-06 1.6E-09 2.0E-06 5.0E-06 2.0E+05

Indeno(1,2,3-cd)pyrene 1 mg/kg 2.0E-09 3.5E-13 1.4E-09 3.4E-09 2.9E+03 -- -- -- -- --

Phenanthrene 1 mg/kg -- -- -- -- -- 3.9E-07 2.1E-10 2.7E-07 6.6E-07 1.5E+06

PCBs

Aroclor 1016 1 mg/kg 1.2E-10 6.2E-14 8.2E-11 2.0E-10 5.0E+04 1.7E-03 8.9E-07 1.2E-03 2.8E-03 3.5E+02

Aroclor 1242 1 mg/kg 8.4E-09 1.8E-12 5.8E-09 1.4E-08 7.0E+02 5.9E-03 3.1E-06 4.1E-03 1.0E-02 1.0E+02

Aroclor 1248 1 mg/kg 8.4E-09 1.8E-12 5.8E-09 1.4E-08 7.0E+02 5.9E-03 3.1E-06 4.1E-03 1.0E-02 1.0E+02

Aroclor 1254 1 mg/kg 8.4E-09 1.8E-12 5.8E-09 1.4E-08 7.0E+02 5.9E-03 3.1E-06 4.1E-03 1.0E-02 1.0E+02

Aroclor 1260 1 mg/kg 8.4E-09 1.8E-12 5.8E-09 1.4E-08 7.0E+02 5.9E-03 3.1E-06 4.1E-03 1.0E-02 1.0E+02

Aroclor 1262 1 mg/kg 8.4E-09 1.8E-12 5.8E-09 1.4E-08 7.0E+02 5.9E-03 3.1E-06 4.1E-03 1.0E-02 1.0E+02

Perchlorate

Perchlorate 1 mg/kg -- -- -- -- -- 1.7E-04 -- 0.0E+00 1.7E-04 6.0E+03

SVOCs

1,4-Dioxane 1 mg/kg 4.5E-11 2.4E-14 2.1E-11 6.6E-11 1.5E+05 -- 7.3E-11 -- 7.3E-11 1.4E+10

4-Chloro-3-methylphenol 1 mg/kg -- -- -- -- -- 1.2E-06 -- 5.4E-07 1.7E-06 5.8E+05

Aniline 1 mg/kg 9.6E-12 5.1E-15 4.4E-12 1.4E-11 7.1E+05 1.7E-05 2.2E-07 7.8E-06 2.5E-05 4.0E+04

Benzoic Acid 1 mg/kg -- -- -- -- -- 2.9E-08 1.6E-11 1.4E-08 4.3E-08 2.3E+07

Bis(2-ethylhexyl)Phthalate 1 mg/kg 5.0E-12 7.5E-15 2.3E-12 7.4E-12 1.4E+06 5.9E-06 3.1E-09 2.7E-06 8.6E-06 1.2E+05

Diethylphthalate 1 mg/kg -- -- -- -- -- 1.5E-07 7.8E-11 6.8E-08 2.1E-07 4.7E+06
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Diisopropyl Ether 1 mg/kg -- -- -- -- -- -- 3.3E-04 -- 3.3E-04 3.0E+03

Incidental ingestion Dimethyl Phthalate 1 mg/kg -- -- -- -- -- 1.2E-08 6.2E-12 5.4E-09 1.7E-08 5.8E+07

Dermal contact Di-n-butylphthalate 1 mg/kg -- -- -- -- -- 1.2E-06 6.2E-10 5.4E-07 1.7E-06 5.8E+05

Outdoor Inhalation Phenol 1 mg/kg -- -- -- -- -- 3.9E-07 1.1E-09 1.8E-07 5.7E-07 1.7E+06

(RBCsoil) TPH

TPH - aliphatic; C5-C8 1 mg/kg -- -- -- -- -- 2.9E-06 1.0E-09 2.0E-06 5.0E-06 2.0E+05

TPH - aliphatic; C9-C18 1 mg/kg -- -- -- -- -- 1.2E-06 2.1E-10 8.2E-07 2.0E-06 5.0E+05

TPH - aliphatic; C≥19 1 mg/kg -- -- -- -- -- 5.9E-08 2.1E-10 4.1E-08 1.0E-07 1.0E+07

TPH - aromatic; C5-C8 1 mg/kg -- -- -- -- -- -- -- -- -- --

TPH - aromatic; C9-C18 1 mg/kg -- -- -- -- -- 3.9E-06 1.0E-08 2.7E-06 6.6E-06 1.5E+05

TPH - aromatic; C≥19 1 mg/kg -- -- -- -- -- 3.9E-06 -- 2.7E-06 6.6E-06 1.5E+05

VOCs

1,1,1,2-Tetrachloroethane 1 mg/kg 4.4E-11 3.8E-09 2.0E-11 3.9E-09 2.6E+03 3.9E-06 3.4E-04 1.8E-06 3.5E-04 2.9E+03

1,1,1-Trichloroethane 1 mg/kg -- -- -- -- -- 4.2E-07 2.0E-04 1.9E-07 2.1E-04 4.9E+03

1,1,2-Trichloroethane 1 mg/kg 1.2E-10 1.8E-08 5.6E-11 1.8E-08 5.6E+02 2.9E-05 5.5E-03 1.4E-05 5.5E-03 1.8E+02

1,1-Dichloroethane 1 mg/kg 9.6E-12 4.3E-09 4.4E-12 4.3E-09 2.3E+03 1.2E-06 3.7E-04 5.4E-07 3.7E-04 2.7E+03

1,1-Dichloroethene 1 mg/kg -- -- -- -- -- 2.3E-06 4.0E-03 1.1E-06 4.0E-03 2.5E+02

1,1-Dichloropropene 1 mg/kg 1.5E-10 4.9E-14 7.1E-11 2.2E-10 4.5E+04 3.9E-06 1.1E-08 1.8E-06 5.7E-06 1.7E+05

1,2,4-Trichlorobenzene 1 mg/kg -- -- -- -- -- 1.2E-05 5.4E-04 5.4E-06 5.6E-04 1.8E+03

1,2,4-Trimethylbenzene 1 mg/kg -- -- -- -- -- 2.3E-06 4.5E-03 1.1E-06 4.5E-03 2.2E+02

1,2-Dibromo-3-chloropropane 1 mg/kg 1.2E-08 3.2E-07 5.4E-09 3.4E-07 2.9E+01 2.1E-03 5.7E-02 9.6E-04 6.0E-02 1.7E+01

1,2-Dichlorobenzene 1 mg/kg -- -- -- -- -- 1.3E-06 1.8E-04 6.1E-07 1.8E-04 5.5E+03

1,2-Dichloroethane 1 mg/kg 7.9E-11 3.5E-08 3.7E-11 3.5E-08 2.8E+02 5.9E-06 2.4E-02 2.7E-06 2.4E-02 4.1E+01

1,3,5-Trimethylbenzene 1 mg/kg -- -- -- -- -- 2.3E-06 1.1E-02 1.1E-06 1.1E-02 9.2E+01

1,3-Dichlorobenzene 1 mg/kg -- -- -- -- -- 3.9E-06 3.4E-04 1.8E-06 3.5E-04 2.9E+03g g

1,4-Dichlorobenzene 1 mg/kg 9.1E-12 6.6E-09 4.2E-12 6.6E-09 1.5E+03 3.9E-06 5.0E-05 1.8E-06 5.6E-05 1.8E+04

2-Butanone (MEK) 1 mg/kg -- -- -- -- -- 2.0E-07 4.8E-06 9.1E-08 5.1E-06 2.0E+05

2-Chlorotoluene 1 mg/kg -- -- -- -- -- 5.9E-06 1.3E-03 2.7E-06 1.3E-03 7.7E+02

Acenaphthene 1 mg/kg -- -- -- -- -- 2.0E-06 1.4E-05 1.4E-06 1.7E-05 5.8E+04

Acetone 1 mg/kg -- -- -- -- -- 1.3E-07 1.1E-05 6.1E-08 1.1E-05 8.7E+04

Benzene 1 mg/kg 1.7E-10 7.0E-08 7.8E-11 7.0E-08 1.4E+02 2.9E-05 2.9E-03 1.4E-05 2.9E-03 3.4E+02

Bromochloromethane 1 mg/kg -- -- -- -- -- 5.9E-06 1.3E-03 2.7E-06 1.3E-03 7.7E+02

Bromodichloromethane 1 mg/kg 2.2E-10 3.2E-08 1.0E-10 3.2E-08 3.1E+02 5.9E-06 8.5E-04 2.7E-06 8.6E-04 1.2E+03

Bromomethane 1 mg/kg -- -- -- -- -- 8.4E-05 4.5E-02 3.9E-05 4.5E-02 2.2E+01

Carbon Disulfide 1 mg/kg -- -- -- -- -- 1.2E-06 4.1E-04 5.4E-07 4.1E-04 2.5E+03

Carbon Tetrachloride 1 mg/kg 2.5E-10 1.3E-07 1.2E-10 1.3E-07 7.5E+01 1.7E-04 5.4E-03 7.8E-05 5.7E-03 1.8E+02

Chlorobenzene 1 mg/kg -- -- -- -- -- 5.9E-06 8.1E-05 2.7E-06 9.0E-05 1.1E+04

Chloroethane 1 mg/kg 4.9E-12 3.5E-09 2.3E-12 3.5E-09 2.8E+03 2.9E-07 9.9E-06 1.4E-07 1.0E-05 9.7E+04

Chloroform 1 mg/kg 5.2E-11 1.4E-08 2.4E-11 1.4E-08 7.3E+02 1.2E-05 5.9E-04 5.4E-06 6.0E-04 1.7E+03

Chloromethane 1 mg/kg -- -- -- -- -- 4.6E-06 3.4E-03 2.1E-06 3.5E-03 2.9E+02

cis-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 1.2E-05 4.5E-03 5.4E-06 4.6E-03 2.2E+02

Dibromochloromethane 1 mg/kg 1.6E-10 1.5E-08 7.3E-11 1.5E-08 6.5E+02 5.9E-06 5.7E-04 2.7E-06 5.7E-04 1.7E+03

Dibromomethane 1 mg/kg -- -- -- -- -- 1.2E-05 1.6E-03 5.4E-06 1.6E-03 6.1E+02

Diisopropyl ether 1 mg/kg -- -- -- -- -- -- 3.3E-04 -- 3.3E-04 3.0E+03

Ethylbenzene 1 mg/kg -- -- -- -- -- 1.2E-06 4.7E-05 5.4E-07 4.9E-05 2.0E+04

Ethyl-Tert-Butyl Ether 1 mg/kg -- -- -- -- -- 1.2E-04 4.1E-04 5.4E-05 5.8E-04 1.7E+03

Fluorene 1 mg/kg -- -- -- -- -- 2.9E-06 1.0E-05 2.0E-06 1.5E-05 6.5E+04

Freon-113 1 mg/kg -- -- -- -- -- 3.9E-09 6.8E-06 1.8E-09 6.8E-06 1.5E+05

Hexachlorobutadiene 1 mg/kg 1.3E-10 1.9E-08 6.1E-11 1.9E-08 5.3E+02 3.9E-04 5.6E-02 1.8E-04 5.6E-02 1.8E+01
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Isopropylbenzene 1 mg/kg -- -- -- -- -- 1.2E-06 3.6E-04 5.4E-07 3.6E-04 2.8E+03

Incidental ingestion Methyl tertbutyl ether (MTBE) 1 mg/kg 3.0E-12 3.6E-10 1.4E-12 3.6E-10 2.8E+04 1.4E-07 1.2E-05 6.4E-08 1.2E-05 8.1E+04

Dermal contact Methylene Chloride 1 mg/kg 2.3E-11 2.6E-09 1.1E-11 2.6E-09 3.9E+03 2.0E-06 4.5E-04 9.1E-07 4.5E-04 2.2E+03

Outdoor Inhalation Naphthalene 1 mg/kg 2.0E-10 6.0E-09 1.4E-10 6.3E-09 1.6E+03 5.9E-06 1.4E-03 4.1E-06 1.4E-03 7.3E+02

(RBCsoil) n-Butylbenzene 1 mg/kg -- -- -- -- -- 2.9E-06 3.3E-04 1.4E-06 3.3E-04 3.0E+03

n-Propylbenzene 1 mg/kg -- -- -- -- -- 2.9E-06 3.3E-04 1.4E-06 3.3E-04 3.0E+03

p-Isopropyltoluene 1 mg/kg -- -- -- -- -- 1.2E-06 1.1E-04 5.4E-07 1.1E-04 9.1E+03

Pyrene 1 mg/kg -- -- -- -- -- 3.9E-06 1.3E-06 1.8E-06 7.0E-06 1.4E+05

sec-Butylbenzene 1 mg/kg -- -- -- -- -- 2.9E-06 4.5E-04 1.4E-06 4.5E-04 2.2E+03

Styrene 1 mg/kg -- -- -- -- -- 5.9E-07 4.3E-05 2.7E-07 4.4E-05 2.3E+04

tert-Butyl alcohol 1 mg/kg -- -- -- -- -- 3.9E-07 3.6E-05 1.8E-07 3.6E-05 2.8E+04

tert-Butylbenzene 1 mg/kg -- -- -- -- -- 2.9E-06 3.7E-04 1.4E-06 3.7E-04 2.7E+03

Tetrachloroethene 1 mg/kg 9.1E-10 1.6E-08 4.2E-10 1.7E-08 5.9E+02 1.2E-05 5.2E-03 5.4E-06 5.2E-03 1.9E+02

Toluene 1 mg/kg -- -- -- -- -- 5.9E-07 4.2E-04 2.7E-07 4.2E-04 2.4E+03

trans-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 5.9E-06 2.7E-03 2.7E-06 2.8E-03 3.6E+02

Trichloroethene 1 mg/kg 2.2E-11 4.3E-09 1.0E-11 4.3E-09 2.3E+03 3.9E-04 2.5E-04 1.8E-04 8.2E-04 1.2E+03

Vinyl Chloride 1 mg/kg 4.5E-10 3.8E-07 2.1E-10 3.8E-07 2.6E+01 3.9E-05 3.5E-03 1.8E-05 3.5E-03 2.8E+02

Xylenes 1 mg/kg -- -- -- -- -- 5.9E-07 1.2E-04 2.7E-07 1.2E-04 8.3E+03

Groundwater: Inorganics μg/L μg/L
Dermal Contact Antimony 1 μg/L -- -- -- -- -- -- -- 3.4E-05 3.4E-05 2.9E+04

(RBCgw-dermal) Arsenic 1 μg/L -- -- 1.8E-09 1.8E-09 5.4E+03 -- -- 4.5E-05 4.5E-05 2.2E+04

Barium 1 μg/L -- -- -- -- -- -- -- 1.9E-07 1.9E-07 5.1E+06

Beryllium 1 μg/L -- -- -- -- -- -- -- 6.8E-06 6.8E-06 1.5E+05

Cadmium 1 μg/L -- -- -- -- -- -- -- 2.7E-05 2.7E-05 3.7E+04

Chromium 1 μg/L -- -- -- -- -- -- -- 9.1E-09 9.1E-09 1.1E+08

Chromium, Hexavalent 1 μg/L -- -- -- -- -- -- -- 9.1E-06 9.1E-06 1.1E+05

Cobalt 1 μg/L -- -- -- -- -- -- -- 6.8E-07 6.8E-07 1.5E+06

Copper 1 μg/L -- -- -- -- -- -- -- 3.4E-07 3.4E-07 2.9E+06

Cyanide (Amenable) 1 μg/L -- -- -- -- -- -- -- 6.8E-07 6.8E-07 1.5E+06

Cyanide (Total) 1 μg/L -- -- -- -- -- -- -- 6.8E-07 6.8E-07 1.5E+06

Mercury 1 μg/L -- -- -- -- -- -- -- 4.5E-05 4.5E-05 2.2E+04

Molybdenum 1 μg/L -- -- -- -- -- -- -- 2.7E-06 2.7E-06 3.7E+05

Nickel 1 μg/L -- -- -- -- -- -- -- 1.4E-07 1.4E-07 7.3E+06

Selenium 1 μg/L -- -- -- -- -- -- -- 2.7E-06 2.7E-06 3.7E+05

Silver 1 μg/L -- -- -- -- -- -- -- 2.7E-06 2.7E-06 3.7E+05

Thallium 1 μg/L -- -- -- -- -- -- -- 2.1E-04 2.1E-04 4.8E+03

Vanadium 1 μg/L -- -- -- -- -- -- -- 1.4E-05 1.4E-05 7.3E+04

Zinc 1 μg/L -- -- -- -- -- -- -- 2.7E-08 2.7E-08 3.7E+07

PAHs

2-Methylnaphthalene 1 μg/L -- -- -- -- -- -- -- 6.8E-05 6.8E-05 1.5E+04

Anthracene 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.7E+04

Benzo(a)anthracene 1 μg/L -- -- 3.1E-07 3.1E-07 3.2E+01 -- -- -- -- --

Benzo(a)Pyrene 1 μg/L -- -- 5.3E-06 5.3E-06 1.9E+00 -- -- -- -- --

Benzo(b)Fluoranthene 1 μg/L -- -- 5.3E-07 5.3E-07 1.9E+01 -- -- -- -- --

Benzo(k)Fluoranthene 1 μg/L -- -- 5.3E-07 5.3E-07 1.9E+01 -- -- -- -- --

Benzo(g,h,i)Perylene 1 μg/L -- -- -- -- -- -- -- 1.9E-03 1.9E-03 5.2E+02

Chrysene 1 μg/L -- -- 3.1E-08 3.1E-08 3.2E+02 -- -- -- -- --

Dibenz(a,h)anthracene 1 μg/L -- -- 8.1E-06 8.1E-06 1.2E+00 -- -- -- -- --

Fluoranthene 1 μg/L -- -- -- -- -- -- -- 1.8E-04 1.8E-04 5.6E+03

Indeno(1,2,3-cd)pyrene 1 μg/L -- -- 5.5E-07 5.5E-07 1.8E+01 -- -- -- -- --

Phenanthrene 1 μg/L -- -- -- -- -- -- -- 1.3E-05 1.3E-05 7.6E+04
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater: PCBs μg/L μg/L
Dermal Contact Aroclor 1016 1 μg/L -- -- 1.4E-08 1.4E-08 7.1E+02 -- -- 2.0E-01 2.0E-01 5.0E+00

(RBCgw-dermal) Aroclor 1242 1 μg/L -- -- 2.2E-06 2.2E-06 4.5E+00 -- -- 1.6E+00 1.6E+00 6.4E-01

Aroclor 1248 1 μg/L -- -- 2.4E-06 2.4E-06 4.2E+00 -- -- 1.7E+00 1.7E+00 5.9E-01

Aroclor 1254 1 μg/L -- -- 3.8E-06 3.8E-06 2.6E+00 -- -- 2.7E+00 2.7E+00 3.7E-01

Aroclor 1260 1 μg/L -- -- 2.4E-05 2.4E-05 4.2E-01 -- -- 1.7E+01 1.7E+01 6.0E-02

Aroclor 1262 1 μg/L -- -- 2.4E-05 2.4E-05 4.2E-01 -- -- 1.7E+01 1.7E+01 6.0E-02

Perchlorate

Perchlorate 1 μg/L -- -- -- -- -- -- -- 9.9E-06 9.9E-06 1.0E+05

SVOCs

1,4-Dioxane 1 μg/L -- -- 2.3E-12 2.3E-12 4.3E+06 -- -- -- -- --

4-Chloro-3-methylphenol 1 μg/L -- -- -- -- -- -- -- 6.4E-06 6.4E-06 1.6E+05

Aniline 1 μg/L -- -- 2.8E-12 2.8E-12 3.6E+06 -- -- 4.9E-06 4.9E-06 2.0E+05

Benzoic Acid 1 μg/L -- -- -- -- -- -- -- 2.9E-08 2.9E-08 3.4E+07

Bis(2-ethylhexyl)Phthalate 1 μg/L -- -- 9.3E-11 9.3E-11 1.1E+05 -- -- 1.1E-04 1.1E-04 9.2E+03

Diethylphthalate 1 μg/L -- -- -- -- -- -- -- 1.8E-07 1.8E-07 5.6E+06

Diisopropyl Ether 1 μg/L -- -- -- -- -- -- -- -- -- --

Dimethyl Phthalate 1 μg/L -- -- -- -- -- -- -- 4.2E-09 4.2E-09 2.4E+08

Di-n-butylphthalate 1 μg/L -- -- -- -- -- -- -- 1.1E-05 1.1E-05 8.9E+04

Phenol 1 μg/L -- -- -- -- -- -- -- 2.7E-07 2.7E-07 3.8E+06

TPH

TPH - aliphatic; C5-C8 1 μg/L -- -- -- -- -- -- -- 1.6E-05 1.6E-05 6.3E+04

TPH - aliphatic; C9-C18 1 μg/L -- -- -- -- -- -- -- 6.3E-06 6.3E-06 1.6E+05

TPH - aliphatic; C≥19 1 μg/L -- -- -- -- -- -- -- 3.2E-07 3.2E-07 3.2E+06

TPH - aromatic; C5-C8 1 μg/L -- -- -- -- -- -- -- -- -- --μg

TPH - aromatic; C9-C18 1 μg/L -- -- -- -- -- -- -- 2.1E-05 2.1E-05 4.7E+04

TPH - aromatic; C≥19 1 μg/L -- -- -- -- -- -- -- 2.1E-05 2.1E-05 4.7E+04

VOCs

1,1,1,2-Tetrachloroethane 1 μg/L -- -- 1.5E-10 1.5E-10 6.6E+04 -- -- 1.4E-05 1.4E-05 7.4E+04

1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- -- 9.7E-07 9.7E-07 1.0E+06

1,1,2-Trichloroethane 1 μg/L -- -- 1.4E-10 1.4E-10 7.0E+04 -- -- 3.5E-05 3.5E-05 2.9E+04

1,1-Dichloroethane 1 μg/L -- -- 1.0E-11 1.0E-11 9.8E+05 -- -- 1.3E-06 1.3E-06 8.0E+05

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 4.3E-06 4.3E-06 2.3E+05

1,1-Dichloropropene 1 μg/L -- -- 1.1E-10 1.1E-10 9.1E+04 -- -- 2.8E-06 2.8E-06 3.5E+05

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- -- 1.9E-04 1.9E-04 5.4E+03

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- -- 3.3E-05 3.3E-05 3.0E+04

1,2-Dibromo-3-chloropropane 1 μg/L -- -- 2.7E-08 2.7E-08 3.7E+02 -- -- 4.8E-03 4.8E-03 2.1E+02

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- -- 1.1E-05 1.1E-05 9.5E+04

1,2-Dichloroethane 1 μg/L -- -- 5.3E-11 5.3E-11 1.9E+05 -- -- 3.9E-06 3.9E-06 2.5E+05

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- -- 2.4E-05 2.4E-05 4.2E+04

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- -- 4.4E-05 4.4E-05 2.3E+04

1,4-Dichlorobenzene 1 μg/L -- -- 7.4E-11 7.4E-11 1.3E+05 -- -- 3.2E-05 3.2E-05 3.1E+04

2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- -- 2.8E-08 2.8E-08 3.6E+07

2-Chlorotoluene 1 μg/L -- -- -- -- -- -- -- 5.8E-05 5.8E-05 1.7E+04

Acenaphthene 1 μg/L -- -- -- -- -- -- -- 3.5E-05 3.5E-05 2.9E+04

Acetone 1 μg/L -- -- -- -- -- -- -- 9.5E-09 9.5E-09 1.1E+08

Benzene 1 μg/L -- -- 3.6E-10 3.6E-10 2.7E+04 -- -- 6.4E-05 6.4E-05 1.6E+04

Bromochloromethane 1 μg/L -- -- -- -- -- -- -- 2.7E-06 2.7E-06 3.7E+05

Bromodichloromethane 1 μg/L -- -- 2.1E-10 2.1E-10 4.7E+04 -- -- 5.8E-06 5.8E-06 1.7E+05
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater: Bromomethane 1 μg/L -- -- -- -- -- -- -- 3.7E-05 3.7E-05 2.7E+04

Dermal Contact Carbon Disulfide 1 μg/L -- -- -- -- -- -- -- 2.9E-06 2.9E-06 3.4E+05

(RBCgw-dermal) Carbon Tetrachloride 1 μg/L -- -- 8.4E-10 8.4E-10 1.2E+04 -- -- 5.6E-04 5.6E-04 1.8E+03

Chlorobenzene 1 μg/L -- -- -- -- -- -- -- 2.7E-05 2.7E-05 3.7E+04

Chloroethane 1 μg/L -- -- 4.2E-12 4.2E-12 2.4E+06 -- -- 2.5E-07 2.5E-07 3.9E+06

Chloroform 1 μg/L -- -- 6.1E-11 6.1E-11 1.6E+05 -- -- 1.4E-05 1.4E-05 7.2E+04

Chloromethane 1 μg/L -- -- -- -- -- -- -- 2.1E-06 2.1E-06 4.8E+05

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 2.0E-05 2.0E-05 5.0E+04

Dibromochloromethane 1 μg/L -- -- 1.4E-10 1.4E-10 6.9E+04 -- -- 5.4E-06 5.4E-06 1.9E+05

Dibromomethane 1 μg/L -- -- -- -- -- -- -- 6.0E-06 6.0E-06 1.7E+05

Diisopropyl ether 1 μg/L -- -- -- -- -- -- -- -- -- --

Ethylbenzene 1 μg/L -- -- -- -- -- -- -- 9.0E-06 9.0E-06 1.1E+05

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- -- 1.4E-04 1.4E-04 7.1E+03

Fluorene 1 μg/L -- -- -- -- -- -- -- 7.0E-05 7.0E-05 1.4E+04

Freon-113 1 μg/L -- -- -- -- -- -- -- 1.7E-08 1.7E-08 5.9E+07

Hexachlorobutadiene 1 μg/L -- -- 3.8E-09 3.8E-09 2.6E+03 -- -- 1.1E-02 1.1E-02 8.8E+01

Isopropylbenzene 1 μg/L -- -- -- -- -- -- -- 1.7E-05 1.7E-05 5.8E+04

Methyl tertbutyl ether (MTBE) 1 μg/L -- -- 1.0E-12 1.0E-12 9.9E+06 -- -- 4.6E-08 4.6E-08 2.2E+07

Methylene Chloride 1 μg/L -- -- 1.3E-11 1.3E-11 7.9E+05 -- -- 1.1E-06 1.1E-06 9.5E+05

Naphthalene 1 μg/L -- -- 1.6E-09 1.6E-09 6.1E+03 -- -- 4.8E-05 4.8E-05 2.1E+04

n-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 1.0E-04 1.0E-04 9.7E+03

n-Propylbenzene 1 μg/L -- -- -- -- -- -- -- 4.8E-05 4.8E-05 2.1E+04

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- -- 3.3E-05 3.3E-05 3.1E+04

Pyrene 1 μg/L -- -- -- -- -- -- -- 2.1E-04 2.1E-04 4.7E+03

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 7.6E-05 7.6E-05 1.3E+04y μg

Styrene 1 μg/L -- -- -- -- -- -- -- 3.4E-06 3.4E-06 2.9E+05

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- -- 1.0E-07 1.0E-07 1.0E+07

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- -- 8.7E-05 8.7E-05 1.1E+04

Tetrachloroethene 1 μg/L -- -- 6.5E-09 6.5E-09 1.5E+03 -- -- 8.5E-05 8.5E-05 1.2E+04

Toluene 1 μg/L -- -- -- -- -- -- -- 2.7E-06 2.7E-06 3.7E+05

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- -- 1.0E-05 1.0E-05 9.9E+04

Trichloroethene 1 μg/L -- -- 4.6E-11 4.6E-11 2.2E+05 -- -- 8.3E-04 8.3E-04 1.2E+03

Vinyl Chloride 1 μg/L -- -- 3.6E-10 3.6E-10 2.8E+04 -- -- 3.1E-05 3.1E-05 3.2E+04

Xylenes 1 μg/L -- -- -- -- -- -- -- 4.8E-06 4.8E-06 2.1E+05

Groundwater-to- VOCs μg/L μg/L
Outdoor Air 1,1,1,2-Tetrachloroethane 1 μg/L -- 1.5E-10 -- 1.5E-10 6.5E+04 -- 1.4E-05 -- 1.4E-05 7.2E+04

(RBCgw-outdoor inh) 1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- 1.9E-06 -- 1.9E-06 5.3E+05

1,1,2-Trichloroethane 1 μg/L -- 4.1E-10 -- 4.1E-10 2.4E+04 -- 1.3E-04 -- 1.3E-04 7.9E+03

1,1-Dichloroethane 1 μg/L -- 5.0E-11 -- 5.0E-11 2.0E+05 -- 4.3E-06 -- 4.3E-06 2.3E+05

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- 3.1E-05 -- 3.1E-05 3.2E+04

1,1-Dichloropropene 1 μg/L -- 4.6E-10 -- 4.6E-10 2.2E+04 -- 1.0E-04 -- 1.0E-04 9.7E+03

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- 4.4E-05 -- 4.4E-05 2.3E+04

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 3.3E-04 -- 3.3E-04 3.0E+03

1,2-Dibromo-3-chloropropane 1 μg/L -- 3.0E-08 -- 3.0E-08 3.3E+02 -- 5.3E-03 -- 5.3E-03 1.9E+02

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 8.7E-06 -- 8.7E-06 1.1E+05

1,2-Dichloroethane 1 μg/L -- 6.0E-10 -- 6.0E-10 1.7E+04 -- 4.2E-04 -- 4.2E-04 2.4E+03

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 3.3E-04 -- 3.3E-04 3.0E+03

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 1.7E-05 -- 1.7E-05 6.0E+04

1,4-Dichlorobenzene 1 μg/L -- 2.9E-10 -- 2.9E-10 3.5E+04 -- 2.2E-06 -- 2.2E-06 4.6E+05
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Table 5-6
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Trench Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater-to- 2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- 1.6E-07 -- 1.6E-07 6.2E+06

Outdoor Air 2-Chlorotoluene 1 μg/L -- -- -- -- -- -- 2.7E-05 -- 2.7E-05 3.7E+04

(RBCgw-outdoor inh) Acenaphthene 1 μg/L -- -- -- -- -- -- 6.2E-06 -- 6.2E-06 1.6E+05

Acetone 1 μg/L -- -- -- -- -- -- 3.5E-07 -- 3.5E-07 2.9E+06

Benzene 1 μg/L -- 9.9E-10 -- 9.9E-10 1.0E+04 -- 4.0E-05 -- 4.0E-05 2.5E+04

Bromochloromethane 1 μg/L -- -- -- -- -- -- 2.6E-05 -- 2.6E-05 3.8E+04

Bromodichloromethane 1 μg/L -- 8.7E-10 -- 8.7E-10 1.1E+04 -- 2.3E-05 -- 2.3E-05 4.3E+04

Bromomethane 1 μg/L -- -- -- -- -- -- 4.4E-04 -- 4.4E-04 2.3E+03

Carbon Disulfide 1 μg/L -- -- -- -- -- -- 3.1E-06 -- 3.1E-06 3.2E+05

Carbon Tetrachloride 1 μg/L -- 1.1E-09 -- 1.1E-09 9.4E+03 -- 4.4E-05 -- 4.4E-05 2.3E+04

Chlorobenzene 1 μg/L -- -- -- -- -- -- 2.0E-06 -- 2.0E-06 5.0E+05

Chloroethane 1 μg/L -- 3.2E-11 -- 3.2E-11 3.2E+05 -- 8.9E-08 -- 8.9E-08 1.1E+07

Chloroform 1 μg/L -- 1.5E-10 -- 1.5E-10 6.6E+04 -- 6.5E-06 -- 6.5E-06 1.5E+05

Chloromethane 1 μg/L -- -- -- -- -- -- 3.4E-05 -- 3.4E-05 3.0E+04

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 6.2E-05 -- 6.2E-05 1.6E+04

Dibromochloromethane 1 μg/L -- 5.4E-10 -- 5.4E-10 1.8E+04 -- 2.0E-05 -- 2.0E-05 5.0E+04

Dibromomethane 1 μg/L -- -- -- -- -- -- 4.4E-05 -- 4.4E-05 2.3E+04

Diisopropyl ether 1 μg/L -- -- -- -- -- -- 5.5E-06 -- 5.5E-06 1.8E+05

Ethylbenzene 1 μg/L -- -- -- -- -- -- 1.0E-06 -- 1.0E-06 9.6E+05

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- 7.0E-06 -- 7.0E-06 1.4E+05

Fluorene 1 μg/L -- -- -- -- -- -- 7.1E-06 -- 7.1E-06 1.4E+05

Freon-113 1 μg/L -- -- -- -- -- -- 5.3E-08 -- 5.3E-08 1.9E+07

Hexachlorobutadiene 1 μg/L -- 4.3E-10 -- 4.3E-10 2.3E+04 -- 1.3E-03 -- 1.3E-03 7.8E+02

Isopropylbenzene 1 μg/L -- -- -- -- -- -- 5.1E-06 -- 5.1E-06 2.0E+05

Methyl tertbutyl ether (MTBE) 1 μg/L -- 7.9E-12 -- 7.9E-12 1.3E+06 -- 2.7E-07 -- 2.7E-07 3.7E+06y y ( ) μg

Methylene Chloride 1 μg/L -- 3.3E-11 -- 3.3E-11 3.1E+05 -- 5.7E-06 -- 5.7E-06 1.7E+05

Naphthalene 1 μg/L -- 8.4E-10 -- 8.4E-10 1.2E+04 -- 1.9E-04 -- 1.9E-04 5.2E+03

n-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.3E-05 -- 1.3E-05 7.5E+04

n-Propylbenzene 1 μg/L -- -- -- -- -- -- 1.4E-05 -- 1.4E-05 7.1E+04

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- 4.8E-06 -- 4.8E-06 2.1E+05

Pyrene 1 μg/L -- -- -- -- -- -- 2.6E-06 -- 2.6E-06 3.9E+05

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.3E-05 -- 1.3E-05 7.5E+04

Styrene 1 μg/L -- -- -- -- -- -- 2.3E-06 -- 2.3E-06 4.3E+05

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- 1.3E-06 -- 1.3E-06 7.6E+05

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.3E-05 -- 1.3E-05 7.5E+04

Tetrachloroethene 1 μg/L -- 1.4E-10 -- 1.4E-10 6.9E+04 -- 4.8E-05 -- 4.8E-05 2.1E+04

Toluene 1 μg/L -- -- -- -- -- -- 7.5E-06 -- 7.5E-06 1.3E+05

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 3.1E-05 -- 3.1E-05 3.2E+04

Trichloroethene 1 μg/L -- 5.4E-11 -- 5.4E-11 1.9E+05 -- 3.1E-06 -- 3.1E-06 3.2E+05

Vinyl Chloride 1 μg/L -- 3.0E-09 -- 3.0E-09 3.3E+03 -- 2.7E-05 -- 2.7E-05 3.7E+04

Xylenes 1 μg/L -- -- -- -- -- -- 3.0E-06 -- 3.0E-06 3.3E+05

Notes and equations:
" -- " not applicable or not available; TR = target risk; THI = target noncancer hazard
RBC based on cancer effects: RBC based on noncancer effects:

( )inhalat iondermalingestion
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soil CRCRCR
101  TRRBC
++

×=
=

( )dermal

-5
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101  TRRBC ×=

=
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-5

inhoutdoor -gw CR
101  TRRBC ×=

=

( )inhalat iondermalingestion
soil HQHQHQ

1  THIRBC
++

=
=

( )dermal
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1  THIRBC =
=

( )inhalat ion
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=
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Table 5-7
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Industrial/Commercial Worker Exposure Scenario
2701 North Harbor Drive

Soil: Inorganics

Incidental ingestion Antimony 1 mg/kg -- -- -- -- -- 2.4E-03 -- 5.7E-05 2.5E-03 4.0E+02

Dermal contact Arsenic 1 mg/kg 3.3E-06 2.7E-10 2.3E-07 3.5E-06 2.8E+00 3.3E-03 7.3E-06 2.3E-04 3.5E-03 2.9E+02

Outdoor Inhalation Barium 1 mg/kg -- -- -- -- -- 1.4E-05 4.4E-07 3.2E-07 1.5E-05 6.8E+04

(RBCsoil) Beryllium 1 mg/kg -- 1.9E-10 -- 1.9E-10 5.3E+04 4.9E-04 3.1E-05 1.1E-05 5.3E-04 1.9E+03

Cadmium 1 mg/kg -- 3.4E-10 -- 3.4E-10 3.0E+04 9.8E-04 1.1E-05 2.3E-06 9.9E-04 1.0E+03

Chromium 1 mg/kg -- -- -- -- -- 6.5E-07 -- 1.5E-08 6.7E-07 1.5E+06

Chromium, Hexavalent 1 mg/kg -- 1.1E-08 -- 1.1E-08 8.8E+02 3.3E-04 1.1E-06 0.0E+00 3.3E-04 3.1E+03

Cobalt 1 mg/kg -- -- -- -- -- 4.9E-05 1.1E-05 1.1E-06 6.1E-05 1.6E+04

Copper 1 mg/kg -- -- -- -- -- 2.4E-05 -- 5.7E-07 2.5E-05 4.0E+04

Cyanide (Amenable) 1 mg/kg -- -- -- -- -- 4.9E-05 -- 1.1E-05 6.0E-05 1.7E+04

Cyanide (Total) 1 mg/kg -- -- -- -- -- 4.9E-05 -- 1.1E-05 6.0E-05 1.7E+04

Mercury 1 mg/kg -- -- -- -- -- 3.3E-03 2.4E-06 7.5E-05 3.3E-03 3.0E+02

Molybdenum 1 mg/kg -- -- -- -- -- 2.0E-04 -- 4.5E-06 2.0E-04 5.0E+03

Nickel 1 mg/kg -- 2.0E-11 -- 2.0E-11 4.9E+05 4.9E-05 4.4E-06 1.1E-06 5.4E-05 1.8E+04

Selenium 1 mg/kg -- -- -- -- -- 2.0E-04 1.1E-08 4.5E-06 2.0E-04 5.0E+03

Silver 1 mg/kg -- -- -- -- -- 2.0E-04 -- 4.5E-06 2.0E-04 5.0E+03

Thallium 1 mg/kg -- -- -- -- -- 1.5E-02 -- 3.4E-04 1.5E-02 6.6E+01

Vanadium 1 mg/kg -- -- -- -- -- 9.8E-04 -- 2.3E-05 1.0E-03 1.0E+03

Zinc 1 mg/kg -- -- -- -- -- 3.3E-06 -- 7.5E-08 3.3E-06 3.0E+05

PAHs

2-Methylnaphthalene 1 mg/kg -- -- -- -- -- 3.3E-05 2.1E-09 1.1E-05 4.4E-05 2.3E+04

Anthracene 1 mg/kg -- -- -- -- -- 3.3E-06 2.1E-10 1.1E-06 4.4E-06 2.3E+05

Benzo(a)anthracene 1 mg/kg 4.2E-07 8.7E-12 1.5E-07 5.6E-07 1.8E+01 -- -- -- -- --

Benzo(a)Pyrene 1 mg/kg 4.2E-06 8.7E-11 1.5E-06 5.6E-06 1.8E+00 -- -- -- -- --

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Benzo(b)Fluoranthene 1 mg/kg 4.2E-07 8.7E-12 1.5E-07 5.6E-07 1.8E+01 -- -- -- -- --

Benzo(k)Fluoranthene 1 mg/kg 4.2E-07 8.7E-12 1.5E-07 5.6E-07 1.8E+01 -- -- -- -- --

Benzo(g,h,i)Perylene 1 mg/kg -- -- -- -- -- 3.3E-05 2.1E-09 1.1E-05 4.4E-05 2.3E+04

Chrysene 1 mg/kg 4.2E-08 8.7E-13 1.5E-08 5.6E-08 1.8E+02 -- -- -- -- --

Dibenz(a,h)anthracene 1 mg/kg 4.2E-06 8.7E-11 1.5E-06 5.6E-06 1.8E+00 -- -- -- -- --

Fluoranthene 1 mg/kg -- -- -- -- -- 2.4E-05 1.6E-09 8.5E-06 3.3E-05 3.0E+04

Indeno(1,2,3-cd)pyrene 1 mg/kg 4.2E-07 8.7E-12 1.5E-07 5.6E-07 1.8E+01 -- -- -- -- --

Phenanthrene 1 mg/kg -- -- -- -- -- 3.3E-06 2.1E-10 1.1E-06 4.4E-06 2.3E+05

PCBs

Aroclor 1016 1 mg/kg 2.4E-08 1.6E-12 8.5E-09 3.3E-08 3.0E+02 1.4E-02 9.0E-07 4.8E-03 1.9E-02 5.3E+01

Aroclor 1242 1 mg/kg 1.7E-06 4.5E-11 6.1E-07 2.4E-06 4.3E+00 4.9E-02 3.1E-06 1.7E-02 6.6E-02 1.5E+01

Aroclor 1248 1 mg/kg 1.7E-06 4.5E-11 6.1E-07 2.4E-06 4.3E+00 4.9E-02 3.1E-06 1.7E-02 6.6E-02 1.5E+01

Aroclor 1254 1 mg/kg 1.7E-06 4.5E-11 6.1E-07 2.4E-06 4.3E+00 4.9E-02 3.1E-06 1.7E-02 6.6E-02 1.5E+01

Aroclor 1260 1 mg/kg 1.7E-06 4.5E-11 6.1E-07 2.4E-06 4.3E+00 4.9E-02 3.1E-06 1.7E-02 6.6E-02 1.5E+01

Aroclor 1262 1 mg/kg 1.7E-06 4.5E-11 6.1E-07 2.4E-06 4.3E+00 4.9E-02 3.1E-06 1.7E-02 6.6E-02 1.5E+01

Perchlorate

Perchlorate 1 mg/kg -- -- -- -- -- 1.4E-03 -- 0.0E+00 1.4E-03 7.2E+02

SVOCs

1,4-Dioxane 1 mg/kg 9.4E-09 6.0E-13 2.2E-09 1.2E-08 8.6E+02 -- 7.3E-11 -- 7.3E-11 1.4E+10

4-Chloro-3-methylphenol 1 mg/kg -- -- -- -- -- 9.8E-06 -- 2.3E-06 1.2E-05 8.3E+04

Aniline 1 mg/kg 2.0E-09 1.3E-13 4.6E-10 2.5E-09 4.1E+03 1.4E-04 2.2E-07 3.2E-05 1.7E-04 5.8E+03

Benzoic Acid 1 mg/kg -- -- -- -- -- 2.4E-07 1.6E-11 5.7E-08 3.0E-07 3.3E+06

Bis(2-ethylhexyl)Phthalate 1 mg/kg 1.0E-09 1.9E-13 2.4E-10 1.3E-09 7.7E+03 4.9E-05 3.1E-09 1.1E-05 6.0E-05 1.7E+04

Diethylphthalate 1 mg/kg -- -- -- -- -- 1.2E-06 7.8E-11 2.8E-07 1.5E-06 6.6E+05
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Table 5-7
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Industrial/Commercial Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Diisopropyl Ether 1 mg/kg -- -- -- -- -- -- 1.2E-03 -- 1.2E-03 8.2E+02

Incidental ingestion Dimethyl Phthalate 1 mg/kg -- -- -- -- -- 9.8E-08 6.3E-12 2.3E-08 1.2E-07 8.3E+06

Dermal contact Di-n-butylphthalate 1 mg/kg -- -- -- -- -- 9.8E-06 6.3E-10 2.3E-06 1.2E-05 8.3E+04

Outdoor Inhalation Phenol 1 mg/kg -- -- -- -- -- 3.3E-06 1.1E-09 7.5E-07 4.0E-06 2.5E+05

(RBCsoil) TPH

TPH - aliphatic; C5-C8 1 mg/kg -- -- -- -- -- 2.4E-05 1.0E-09 8.5E-06 3.3E-05 3.0E+04

TPH - aliphatic; C9-C18 1 mg/kg -- -- -- -- -- 9.8E-06 2.1E-10 3.4E-06 1.3E-05 7.6E+04

TPH - aliphatic; C≥19 1 mg/kg -- -- -- -- -- 4.9E-07 2.1E-10 1.7E-07 6.6E-07 1.5E+06

TPH - aromatic; C5-C8 1 mg/kg -- -- -- -- -- -- -- -- -- --

TPH - aromatic; C9-C18 1 mg/kg -- -- -- -- -- 3.3E-05 1.0E-08 1.1E-05 4.4E-05 2.3E+04

TPH - aromatic; C≥19 1 mg/kg -- -- -- -- -- 3.3E-05 -- 1.1E-05 4.4E-05 2.3E+04

VOCs

1,1,1,2-Tetrachloroethane 1 mg/kg 9.1E-09 3.5E-07 2.1E-09 3.6E-07 2.8E+01 3.3E-05 1.3E-03 7.5E-06 1.3E-03 7.7E+02

1,1,1-Trichloroethane 1 mg/kg -- -- -- -- -- 3.5E-06 7.5E-04 8.1E-07 7.6E-04 1.3E+03

1,1,2-Trichloroethane 1 mg/kg 2.5E-08 1.6E-06 5.8E-09 1.7E-06 6.0E+00 2.4E-04 2.0E-02 5.7E-05 2.0E-02 4.9E+01

1,1-Dichloroethane 1 mg/kg 2.0E-09 3.9E-07 4.6E-10 4.0E-07 2.5E+01 9.8E-06 1.4E-03 2.3E-06 1.4E-03 7.3E+02

1,1-Dichloroethene 1 mg/kg -- -- -- -- -- 2.0E-05 1.5E-02 4.5E-06 1.5E-02 6.7E+01

1,1-Dichloropropene 1 mg/kg 3.2E-08 1.2E-12 7.3E-09 3.9E-08 2.6E+02 3.3E-05 1.1E-08 7.5E-06 4.0E-05 2.5E+04

1,2,4-Trichlorobenzene 1 mg/kg -- -- -- -- -- 9.8E-05 2.0E-03 2.3E-05 2.1E-03 4.7E+02

1,2,4-Trimethylbenzene 1 mg/kg -- -- -- -- -- 2.0E-05 1.7E-02 4.5E-06 1.7E-02 6.0E+01

1,2-Dibromo-3-chloropropane 1 mg/kg 2.4E-06 3.0E-05 5.7E-07 3.3E-05 3.1E-01 1.7E-02 2.1E-01 4.0E-03 2.3E-01 4.4E+00

1,2-Dichlorobenzene 1 mg/kg -- -- -- -- -- 1.1E-05 6.6E-04 2.5E-06 6.7E-04 1.5E+03

1,2-Dichloroethane 1 mg/kg 1.6E-08 3.2E-06 3.8E-09 3.3E-06 3.1E+00 4.9E-05 9.0E-02 1.1E-05 9.0E-02 1.1E+01

1,3,5-Trimethylbenzene 1 mg/kg -- -- -- -- -- 2.0E-05 4.0E-02 4.5E-06 4.0E-02 2.5E+01

1,3-Dichlorobenzene 1 mg/kg -- -- -- -- -- 3.3E-05 1.2E-03 7.5E-06 1.3E-03 7.8E+02g g

1,4-Dichlorobenzene 1 mg/kg 1.9E-09 6.0E-07 4.4E-10 6.1E-07 1.6E+01 3.3E-05 1.9E-04 7.5E-06 2.3E-04 4.4E+03

2-Butanone (MEK) 1 mg/kg -- -- -- -- -- 1.6E-06 1.8E-05 3.8E-07 2.0E-05 5.1E+04

2-Chlorotoluene 1 mg/kg -- -- -- -- -- 4.9E-05 4.7E-03 1.1E-05 4.8E-03 2.1E+02

Acenaphthene 1 mg/kg -- -- -- -- -- 1.6E-05 5.1E-05 5.7E-06 7.3E-05 1.4E+04

Acetone 1 mg/kg -- -- -- -- -- 1.1E-06 4.1E-05 2.5E-07 4.3E-05 2.3E+04

Benzene 1 mg/kg 3.5E-08 6.4E-06 8.1E-09 6.5E-06 1.5E+00 2.4E-04 1.1E-02 5.7E-05 1.1E-02 9.3E+01

Bromochloromethane 1 mg/kg -- -- -- -- -- 4.9E-05 4.8E-03 1.1E-05 4.8E-03 2.1E+02

Bromodichloromethane 1 mg/kg 4.5E-08 2.9E-06 1.0E-08 3.0E-06 3.4E+00 4.9E-05 3.1E-03 1.1E-05 3.2E-03 3.1E+02

Bromomethane 1 mg/kg -- -- -- -- -- 7.0E-04 1.6E-01 1.6E-04 1.7E-01 6.1E+00

Carbon Disulfide 1 mg/kg -- -- -- -- -- 9.8E-06 1.5E-03 2.3E-06 1.5E-03 6.7E+02

Carbon Tetrachloride 1 mg/kg 5.2E-08 1.2E-05 1.2E-08 1.2E-05 8.2E-01 1.4E-03 2.0E-02 3.2E-04 2.2E-02 4.6E+01

Chlorobenzene 1 mg/kg -- -- -- -- -- 4.9E-05 3.0E-04 1.1E-05 3.6E-04 2.8E+03

Chloroethane 1 mg/kg 1.0E-09 3.2E-07 2.3E-10 3.2E-07 3.1E+01 2.4E-06 3.6E-05 5.7E-07 3.9E-05 2.5E+04

Chloroform 1 mg/kg 1.1E-08 1.3E-06 2.5E-09 1.3E-06 7.9E+00 9.8E-05 2.2E-03 2.3E-05 2.3E-03 4.4E+02

Chloromethane 1 mg/kg -- -- -- -- -- 3.8E-05 1.3E-02 8.8E-06 1.3E-02 7.9E+01

cis-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 9.8E-05 1.7E-02 2.3E-05 1.7E-02 6.0E+01

Dibromochloromethane 1 mg/kg 3.3E-08 1.4E-06 7.6E-09 1.4E-06 7.0E+00 4.9E-05 2.1E-03 1.1E-05 2.1E-03 4.7E+02

Dibromomethane 1 mg/kg -- -- -- -- -- 9.8E-05 6.0E-03 2.3E-05 6.1E-03 1.6E+02

Diisopropyl ether 1 mg/kg -- -- -- -- -- -- 1.2E-03 -- 1.2E-03 8.2E+02

Ethylbenzene 1 mg/kg -- -- -- -- -- 9.8E-06 1.7E-04 2.3E-06 1.9E-04 5.4E+03

Ethyl-Tert-Butyl Ether 1 mg/kg -- -- -- -- -- 9.8E-04 1.5E-03 2.3E-04 2.7E-03 3.7E+02

Fluorene 1 mg/kg -- -- -- -- -- 2.4E-05 3.8E-05 8.5E-06 7.1E-05 1.4E+04

Freon-113 1 mg/kg -- -- -- -- -- 3.3E-08 2.5E-05 7.5E-09 2.5E-05 4.0E+04

Hexachlorobutadiene 1 mg/kg 2.7E-08 1.7E-06 6.3E-09 1.7E-06 5.7E+00 3.3E-03 2.0E-01 7.5E-04 2.1E-01 4.8E+00
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Table 5-7
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Industrial/Commercial Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Isopropylbenzene 1 mg/kg -- -- -- -- -- 9.8E-06 1.3E-03 2.3E-06 1.3E-03 7.6E+02

Incidental ingestion Methyl tertbutyl ether (MTBE) 1 mg/kg 6.3E-10 3.3E-08 1.5E-10 3.4E-08 3.0E+02 1.1E-06 4.4E-05 2.6E-07 4.6E-05 2.2E+04

Dermal contact Methylene Chloride 1 mg/kg 4.9E-09 2.3E-07 1.1E-09 2.4E-07 4.2E+01 1.6E-05 1.6E-03 3.8E-06 1.7E-03 6.0E+02

Outdoor Inhalation Naphthalene 1 mg/kg 4.2E-08 5.5E-07 1.5E-08 6.0E-07 1.7E+01 4.9E-05 5.0E-03 1.7E-05 5.0E-03 2.0E+02

(RBCsoil) n-Butylbenzene 1 mg/kg -- -- -- -- -- 2.4E-05 1.2E-03 5.7E-06 1.2E-03 8.1E+02

n-Propylbenzene 1 mg/kg -- -- -- -- -- 2.4E-05 1.2E-03 5.7E-06 1.2E-03 8.1E+02

p-Isopropyltoluene 1 mg/kg -- -- -- -- -- 9.8E-06 4.0E-04 2.3E-06 4.1E-04 2.4E+03

Pyrene 1 mg/kg -- -- -- -- -- 3.3E-05 4.7E-06 7.5E-06 4.5E-05 2.2E+04

sec-Butylbenzene 1 mg/kg -- -- -- -- -- 2.4E-05 1.6E-03 5.7E-06 1.7E-03 6.0E+02

Styrene 1 mg/kg -- -- -- -- -- 4.9E-06 1.6E-04 1.1E-06 1.7E-04 6.1E+03

tert-Butyl alcohol 1 mg/kg -- -- -- -- -- 3.3E-06 1.3E-04 7.5E-07 1.4E-04 7.4E+03

tert-Butylbenzene 1 mg/kg -- -- -- -- -- 2.4E-05 1.4E-03 5.7E-06 1.4E-03 7.2E+02

Tetrachloroethene 1 mg/kg 1.9E-07 1.4E-06 4.4E-08 1.7E-06 6.0E+00 9.8E-05 1.9E-02 2.3E-05 1.9E-02 5.2E+01

Toluene 1 mg/kg -- -- -- -- -- 4.9E-06 1.5E-03 1.1E-06 1.5E-03 6.5E+02

trans-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 4.9E-05 1.0E-02 1.1E-05 1.0E-02 9.9E+01

Trichloroethene 1 mg/kg 4.5E-09 3.9E-07 1.0E-09 4.0E-07 2.5E+01 3.3E-03 9.1E-04 7.5E-04 4.9E-03 2.0E+02

Vinyl Chloride 1 mg/kg 9.4E-08 3.5E-05 2.2E-08 3.5E-05 2.8E-01 3.3E-04 1.3E-02 7.5E-05 1.3E-02 7.6E+01

Xylenes 1 mg/kg -- -- -- -- -- 4.9E-06 4.4E-04 1.1E-06 4.5E-04 2.2E+03

Soil Gas-to- VOCs μg/L μg/L
Indoor Air 1,1,1,2-Tetrachloroethane 1 μg/L -- 6.0E-10 -- 6.0E-10 1.7E+01 -- 2.2E-06 -- 2.2E-06 4.6E+02

(RBCsg-indoor inh) 1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- 2.3E-07 -- 2.3E-07 4.3E+03

1,1,2-Trichloroethane 1 μg/L -- 1.4E-09 -- 1.4E-09 7.3E+00 -- 1.7E-05 -- 1.7E-05 6.0E+01

1,1-Dichloroethane 1 μg/L -- 1.3E-10 -- 1.3E-10 7.5E+01 -- 4.6E-07 -- 4.6E-07 2.2E+03

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- 3.5E-06 -- 3.5E-06 2.8E+02

1,1-Dichloropropene 1 μg/L -- 1.2E-09 -- 1.2E-09 8.3E+00 -- 1.1E-05 -- 1.1E-05 9.3E+01p p μg

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- 4.2E-06 -- 4.2E-06 2.4E+02

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 3.6E-05 -- 3.6E-05 2.8E+01

1,2-Dibromo-3-chloropropane 1 μg/L -- 8.4E-08 -- 8.4E-08 1.2E-01 -- 5.9E-04 -- 5.9E-04 1.7E+00

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 1.1E-06 -- 1.1E-06 8.9E+02

1,2-Dichloroethane 1 μg/L -- 1.9E-09 -- 1.9E-09 5.3E+00 -- 5.3E-05 -- 5.3E-05 1.9E+01

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 3.6E-05 -- 3.6E-05 2.8E+01

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 2.1E-06 -- 2.1E-06 4.7E+02

1,4-Dichlorobenzene 1 μg/L -- 9.1E-10 -- 9.1E-10 1.1E+01 -- 2.8E-07 -- 2.8E-07 3.6E+03

2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- 4.8E-08 -- 4.8E-08 2.1E+04

2-Chlorotoluene 1 μg/L -- -- -- -- -- -- 3.2E-06 -- 3.2E-06 3.1E+02

Acenaphthene 1 μg/L -- -- -- -- -- -- 8.5E-07 -- 8.5E-07 1.2E+03

Acetone 1 μg/L -- -- -- -- -- -- 8.6E-08 -- 8.6E-08 1.2E+04

Benzene 1 μg/L -- 2.5E-09 -- 2.5E-09 4.0E+00 -- 4.1E-06 -- 4.1E-06 2.5E+02

Bromochloromethane 1 μg/L -- -- -- -- -- -- 2.7E-06 -- 2.7E-06 3.7E+02

Bromodichloromethane 1 μg/L -- 1.9E-09 -- 1.9E-09 5.1E+00 -- 2.1E-06 -- 2.1E-06 4.8E+02

Bromomethane 1 μg/L -- -- -- -- -- -- 4.6E-05 -- 4.6E-05 2.2E+01

Carbon Disulfide 1 μg/L -- -- -- -- -- -- 3.2E-07 -- 3.2E-07 3.1E+03

Carbon Tetrachloride 1 μg/L -- 3.6E-09 -- 3.6E-09 2.8E+00 -- 5.9E-06 -- 5.9E-06 1.7E+02

Chlorobenzene 1 μg/L -- -- -- -- -- -- 2.3E-07 -- 2.3E-07 4.4E+03

Chloroethane 1 μg/L -- 9.5E-11 -- 9.5E-11 1.1E+02 -- 1.1E-08 -- 1.1E-08 9.3E+04

Chloroform 1 μg/L -- 5.0E-10 -- 5.0E-10 2.0E+01 -- 8.6E-07 -- 8.6E-07 1.2E+03

Chloromethane 1 μg/L -- -- -- -- -- -- 3.0E-06 -- 3.0E-06 3.3E+02

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 6.6E-06 -- 6.6E-06 1.5E+02
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Table 5-7
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Industrial/Commercial Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil Gas-to- Dibromochloromethane 1 μg/L -- 1.1E-09 -- 1.1E-09 9.3E+00 -- 1.6E-06 -- 1.6E-06 6.3E+02

Indoor Air Dibromomethane 1 μg/L -- -- -- -- -- -- 5.2E-06 -- 5.2E-06 1.9E+02

(RBCsg-indoor inh) Diisopropyl ether 1 μg/L -- -- -- -- -- -- 5.8E-07 -- 5.8E-07 1.7E+03

Ethylbenzene 1 μg/L -- -- -- -- -- -- 1.2E-07 -- 1.2E-07 8.7E+03

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- 7.5E-07 -- 7.5E-07 1.3E+03

Fluorene 1 μg/L -- -- -- -- -- -- 1.2E-06 -- 1.2E-06 8.5E+02

Freon-113 1 μg/L -- -- -- -- -- -- 7.8E-09 -- 7.8E-09 1.3E+05

Hexachlorobutadiene 1 μg/L -- 1.6E-09 -- 1.6E-09 6.1E+00 -- 2.0E-04 -- 2.0E-04 5.1E+00

Isopropylbenzene 1 μg/L -- -- -- -- -- -- 5.7E-07 -- 5.7E-07 1.8E+03

Methyl tertbutyl ether (MTBE) 1 μg/L -- 2.4E-11 -- 2.4E-11 4.2E+02 -- 3.2E-08 -- 3.2E-08 3.1E+04

Methylene Chloride 1 μg/L -- 9.1E-11 -- 9.1E-11 1.1E+02 -- 6.4E-07 -- 6.4E-07 1.6E+03

Naphthalene 1 μg/L -- 2.6E-09 -- 2.6E-09 3.9E+00 -- 2.3E-05 -- 2.3E-05 4.3E+01

n-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.5E-06 -- 1.5E-06 6.8E+02

n-Propylbenzene 1 μg/L -- -- -- -- -- -- 1.5E-06 -- 1.5E-06 6.6E+02

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- 5.4E-07 -- 5.4E-07 1.9E+03

Pyrene 1 μg/L -- -- -- -- -- -- 1.3E-06 -- 1.3E-06 7.5E+02

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.5E-06 -- 1.5E-06 6.8E+02

Styrene 1 μg/L -- -- -- -- -- -- 2.5E-07 -- 2.5E-07 4.0E+03

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- 2.3E-07 -- 2.3E-07 4.3E+03

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- 1.5E-06 -- 1.5E-06 6.8E+02

Tetrachloroethene 1 μg/L -- 4.9E-10 -- 4.9E-10 2.1E+01 -- 6.5E-06 -- 6.5E-06 1.5E+02

Toluene 1 μg/L -- -- -- -- -- -- 8.1E-07 -- 8.1E-07 1.2E+03

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 3.2E-06 -- 3.2E-06 3.1E+02

Trichloroethene 1 μg/L -- 1.7E-10 -- 1.7E-10 5.9E+01 -- 3.9E-07 -- 3.9E-07 2.5E+03

Vinyl Chloride 1 μg/L -- 7.2E-09 -- 7.2E-09 1.4E+00 -- 2.6E-06 -- 2.6E-06 3.9E+02y μg

Xylenes 1 μg/L -- -- -- -- -- -- 3.3E-07 -- 3.3E-07 3.0E+03

Groundwater-to- VOCs μg/L μg/L
Indoor Air 1,1,1,2-Tetrachloroethane 1 μg/L -- 5.0E-09 -- 5.0E-09 2.0E+03 -- 1.8E-05 -- 1.8E-05 5.5E+04

(RBCgw-indoor inh) 1,1,1-Trichloroethane 1 μg/L -- -- -- -- -- -- 1.6E-05 -- 1.6E-05 6.3E+04

1,1,2-Trichloroethane 1 μg/L -- 5.4E-09 -- 5.4E-09 1.8E+03 -- 6.7E-05 -- 6.7E-05 1.5E+04

1,1-Dichloroethane 1 μg/L -- 3.0E-09 -- 3.0E-09 3.3E+03 -- 1.0E-05 -- 1.0E-05 9.7E+04

1,1-Dichloroethene 1 μg/L -- -- -- -- -- -- 4.1E-04 -- 4.1E-04 2.4E+03

1,1-Dichloropropene 1 μg/L -- 7.1E-08 -- 7.1E-08 1.4E+02 -- 6.3E-04 -- 6.3E-04 1.6E+03

1,2,4-Trichlorobenzene 1 μg/L -- -- -- -- -- -- 1.7E-05 -- 1.7E-05 6.0E+04

1,2,4-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 6.6E-04 -- 6.6E-04 1.5E+03

1,2-Dibromo-3-chloropropane 1 μg/L -- 8.5E-08 -- 8.5E-08 1.2E+02 -- 5.9E-04 -- 5.9E-04 1.7E+03

1,2-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 7.3E-06 -- 7.3E-06 1.4E+05

1,2-Dichloroethane 1 μg/L -- 9.5E-09 -- 9.5E-09 1.0E+03 -- 2.6E-04 -- 2.6E-04 3.8E+03

1,3,5-Trimethylbenzene 1 μg/L -- -- -- -- -- -- 6.3E-04 -- 6.3E-04 1.6E+03

1,3-Dichlorobenzene 1 μg/L -- -- -- -- -- -- 2.2E-05 -- 2.2E-05 4.5E+04

1,4-Dichlorobenzene 1 μg/L -- 7.5E-09 -- 7.5E-09 1.3E+03 -- 2.3E-06 -- 2.3E-06 4.3E+05

2-Butanone (MEK) 1 μg/L -- -- -- -- -- -- 3.1E-08 -- 3.1E-08 3.2E+07

2-Chlorotoluene 1 μg/L -- -- -- -- -- -- 3.7E-05 -- 3.7E-05 2.7E+04

Acenaphthene 1 μg/L -- -- -- -- -- -- 7.7E-07 -- 7.7E-07 1.3E+06

Acetone 1 μg/L -- -- -- -- -- -- 4.8E-08 -- 4.8E-08 2.1E+07

Benzene 1 μg/L -- 5.9E-08 -- 5.9E-08 1.7E+02 -- 9.6E-05 -- 9.6E-05 1.0E+04

Bromochloromethane 1 μg/L -- -- -- -- -- -- 1.9E-05 -- 1.9E-05 5.2E+04

Bromodichloromethane 1 μg/L -- 1.0E-08 -- 1.0E-08 9.7E+02 -- 1.1E-05 -- 1.1E-05 9.0E+04

Bromomethane 1 μg/L -- -- -- -- -- -- 1.2E-03 -- 1.2E-03 8.3E+02
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Table 5-7
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Industrial/Commercial Worker Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Groundwater-to- Carbon Disulfide 1 μg/L -- -- -- -- -- -- 4.7E-05 -- 4.7E-05 2.1E+04

Indoor Air Carbon Tetrachloride 1 μg/L -- 4.2E-07 -- 4.2E-07 2.4E+01 -- 6.9E-04 -- 6.9E-04 1.4E+03

(RBCgw-indoor inh) Chlorobenzene 1 μg/L -- -- -- -- -- -- 3.1E-06 -- 3.1E-06 3.2E+05

Chloroethane 1 μg/L -- 7.5E-09 -- 7.5E-09 1.3E+03 -- 8.4E-07 -- 8.4E-07 1.2E+06

Chloroform 1 μg/L -- 8.8E-09 -- 8.8E-09 1.1E+03 -- 1.5E-05 -- 1.5E-05 6.6E+04

Chloromethane 1 μg/L -- -- -- -- -- -- 1.6E-04 -- 1.6E-04 6.4E+03

cis-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 1.1E-04 -- 1.1E-04 9.3E+03

Dibromochloromethane 1 μg/L -- 3.8E-09 -- 3.8E-09 2.7E+03 -- 5.6E-06 -- 5.6E-06 1.8E+05

Dibromomethane 1 μg/L -- -- -- -- -- -- 1.7E-05 -- 1.7E-05 5.9E+04

Diisopropyl ether 1 μg/L -- -- -- -- -- -- 8.8E-06 -- 8.8E-06 1.1E+05

Ethylbenzene 1 μg/L -- -- -- -- -- -- 3.2E-06 -- 3.2E-06 3.1E+05

Ethyl-Tert-Butyl Ether 1 μg/L -- -- -- -- -- -- 7.3E-06 -- 7.3E-06 1.4E+05

Fluorene 1 μg/L -- -- -- -- -- -- 6.2E-07 -- 6.2E-07 1.6E+06

Freon-113 1 μg/L -- -- -- -- -- -- 1.5E-05 -- 1.5E-05 6.6E+04

Hexachlorobutadiene 1 μg/L -- 3.7E-08 -- 3.7E-08 2.7E+02 -- 4.4E-03 -- 4.4E-03 2.3E+02

Isopropylbenzene 1 μg/L -- -- -- -- -- -- 1.9E-03 -- 1.9E-03 5.3E+02

Methyl tertbutyl ether (MTBE) 1 μg/L -- 8.6E-11 -- 8.6E-11 1.2E+05 -- 1.2E-07 -- 1.2E-07 8.7E+06

Methylene Chloride 1 μg/L -- 1.0E-09 -- 1.0E-09 1.0E+04 -- 7.0E-06 -- 7.0E-06 1.4E+05

Naphthalene 1 μg/L -- 5.0E-09 -- 5.0E-09 2.0E+03 -- 4.6E-05 -- 4.6E-05 2.2E+04

n-Butylbenzene 1 μg/L -- -- -- -- -- -- 5.5E-05 -- 5.5E-05 1.8E+04

n-Propylbenzene 1 μg/L -- -- -- -- -- -- 4.8E-05 -- 4.8E-05 2.1E+04

p-Isopropyltoluene 1 μg/L -- -- -- -- -- -- 1.8E-03 -- 1.8E-03 5.4E+02

Pyrene 1 μg/L -- -- -- -- -- -- 1.3E-07 -- 1.3E-07 7.4E+06

sec-Butylbenzene 1 μg/L -- -- -- -- -- -- 2.2E-06 -- 2.2E-06 4.6E+05

Styrene 1 μg/L -- -- -- -- -- -- 2.5E-06 -- 2.5E-06 4.1E+05y μg

tert-Butyl alcohol 1 μg/L -- -- -- -- -- -- 2.0E-07 -- 2.0E-07 5.0E+06

tert-Butylbenzene 1 μg/L -- -- -- -- -- -- 5.5E-05 -- 5.5E-05 1.8E+04

Tetrachloroethene 1 μg/L -- 3.1E-08 -- 3.1E-08 3.2E+02 -- 4.2E-04 -- 4.2E-04 2.4E+03

Toluene 1 μg/L -- -- -- -- -- -- 2.2E-05 -- 2.2E-05 4.6E+04

trans-1,2-Dichloroethene 1 μg/L -- -- -- -- -- -- 1.2E-04 -- 1.2E-04 8.5E+03

Trichloroethene 1 μg/L -- 6.7E-09 -- 6.7E-09 1.5E+03 -- 1.6E-05 -- 1.6E-05 6.4E+04

Vinyl Chloride 1 μg/L -- 1.0E-06 -- 1.0E-06 9.9E+00 -- 3.7E-04 -- 3.7E-04 2.7E+03

Xylenes 1 μg/L -- -- -- -- -- -- 9.1E-06 -- 9.1E-06 1.1E+05

Notes and equations:
" -- " not applicable or not available; TR = target risk; THI = target noncancer hazard
RBC based on cancer effects: RBC based on noncancer effects:
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Table 5-8
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Landscaper Exposure Scenario
2701 North Harbor Drive

Soil: Inorganics

Incidental ingestion Antimony 1 mg/kg -- -- -- -- -- 4.9E-04 -- 1.4E-04 6.3E-04 1.6E+03

Dermal contact Arsenic 1 mg/kg 6.6E-07 6.5E-11 5.6E-07 1.2E-06 8.2E+00 6.5E-04 1.8E-06 5.6E-04 1.2E-03 8.3E+02

Outdoor Inhalation Barium 1 mg/kg -- -- -- -- -- 2.8E-06 1.1E-07 8.0E-07 3.7E-06 2.7E+05

(RBCsoil) Beryllium 1 mg/kg -- 4.6E-11 -- 4.6E-11 2.2E+05 9.8E-05 7.6E-06 2.8E-05 1.3E-04 7.5E+03

Cadmium 1 mg/kg -- 8.1E-11 -- 8.1E-11 1.2E+05 2.0E-04 2.7E-06 5.6E-06 2.0E-04 4.9E+03

Chromium 1 mg/kg -- -- -- -- -- 1.3E-07 -- 3.7E-08 1.7E-07 6.0E+06

Chromium, Hexavalent 1 mg/kg -- 2.8E-09 -- 2.8E-09 3.6E+03 6.5E-05 2.7E-07 0.0E+00 6.5E-05 1.5E+04

Cobalt 1 mg/kg -- -- -- -- -- 9.8E-06 2.7E-06 2.8E-06 1.5E-05 6.6E+04

Copper 1 mg/kg -- -- -- -- -- 4.9E-06 -- 1.4E-06 6.3E-06 1.6E+05

Cyanide (Amenable) 1 mg/kg -- -- -- -- -- 9.8E-06 -- 2.8E-05 3.8E-05 2.7E+04

Cyanide (Total) 1 mg/kg -- -- -- -- -- 9.8E-06 -- 2.8E-05 3.8E-05 2.7E+04

Mercury 1 mg/kg -- -- -- -- -- 6.5E-04 5.9E-07 1.9E-04 8.4E-04 1.2E+03

Molybdenum 1 mg/kg -- -- -- -- -- 3.9E-05 -- 1.1E-05 5.0E-05 2.0E+04

Nickel 1 mg/kg -- 4.9E-12 -- 4.9E-12 2.0E+06 9.8E-06 1.1E-06 2.8E-06 1.4E-05 7.3E+04

Selenium 1 mg/kg -- -- -- -- -- 3.9E-05 2.7E-09 1.1E-05 5.0E-05 2.0E+04

Silver 1 mg/kg -- -- -- -- -- 3.9E-05 -- 1.1E-05 5.0E-05 2.0E+04

Thallium 1 mg/kg -- -- -- -- -- 3.0E-03 -- 8.5E-04 3.8E-03 2.6E+02

Vanadium 1 mg/kg -- -- -- -- -- 2.0E-04 -- 5.6E-05 2.5E-04 4.0E+03

Zinc 1 mg/kg -- -- -- -- -- 6.5E-07 -- 1.9E-07 8.4E-07 1.2E+06

PAHs

2-Methylnaphthalene 1 mg/kg -- -- -- -- -- 6.5E-06 5.1E-10 2.8E-05 3.4E-05 2.9E+04

Anthracene 1 mg/kg -- -- -- -- -- 6.5E-07 5.1E-11 2.8E-06 3.4E-06 2.9E+05

Benzo(a)anthracene 1 mg/kg 8.4E-08 2.1E-12 3.6E-07 4.4E-07 2.3E+01 -- -- -- -- --

Benzo(a)Pyrene 1 mg/kg 8.4E-07 2.1E-11 3.6E-06 4.4E-06 2.3E+00 -- -- -- -- --

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Benzo(b)Fluoranthene 1 mg/kg 8.4E-08 2.1E-12 3.6E-07 4.4E-07 2.3E+01 -- -- -- -- --

Benzo(k)Fluoranthene 1 mg/kg 8.4E-08 2.1E-12 3.6E-07 4.4E-07 2.3E+01 -- -- -- -- --

Benzo(g,h,i)Perylene 1 mg/kg -- -- -- -- -- 6.5E-06 5.1E-10 2.8E-05 3.4E-05 2.9E+04

Chrysene 1 mg/kg 8.4E-09 2.1E-13 3.6E-08 4.4E-08 2.3E+02 -- -- -- -- --

Dibenz(a,h)anthracene 1 mg/kg 8.4E-07 2.1E-11 3.6E-06 4.4E-06 2.3E+00 -- -- -- -- --

Fluoranthene 1 mg/kg -- -- -- -- -- 4.9E-06 3.8E-10 2.1E-05 2.6E-05 3.9E+04

Indeno(1,2,3-cd)pyrene 1 mg/kg 8.4E-08 2.1E-12 3.6E-07 4.4E-07 2.3E+01 -- -- -- -- --

Phenanthrene 1 mg/kg -- -- -- -- -- 6.5E-07 5.1E-11 2.8E-06 3.4E-06 2.9E+05

PCBs

Aroclor 1016 1 mg/kg 4.9E-09 3.8E-13 2.1E-08 2.6E-08 3.9E+02 2.8E-03 2.2E-07 1.2E-02 1.5E-02 6.8E+01

Aroclor 1242 1 mg/kg 3.5E-07 1.1E-11 1.5E-06 1.8E-06 5.4E+00 9.8E-03 7.6E-07 4.2E-02 5.2E-02 1.9E+01

Aroclor 1248 1 mg/kg 3.5E-07 1.1E-11 1.5E-06 1.8E-06 5.4E+00 9.8E-03 7.6E-07 4.2E-02 5.2E-02 1.9E+01

Aroclor 1254 1 mg/kg 3.5E-07 1.1E-11 1.5E-06 1.8E-06 5.4E+00 9.8E-03 7.6E-07 4.2E-02 5.2E-02 1.9E+01

Aroclor 1260 1 mg/kg 3.5E-07 1.1E-11 1.5E-06 1.8E-06 5.4E+00 9.8E-03 7.6E-07 4.2E-02 5.2E-02 1.9E+01

Aroclor 1262 1 mg/kg 3.5E-07 1.1E-11 1.5E-06 1.8E-06 5.4E+00 9.8E-03 7.6E-07 4.2E-02 5.2E-02 1.9E+01

Perchlorate

Perchlorate 1 mg/kg -- -- -- -- -- 2.8E-04 -- 0.0E+00 2.8E-04 3.6E+03

SVOCs

1,4-Dioxane 1 mg/kg 1.9E-09 1.5E-13 5.4E-09 7.3E-09 1.4E+03 -- 1.8E-11 -- 1.8E-11 5.6E+10

4-Chloro-3-methylphenol 1 mg/kg -- -- -- -- -- 2.0E-06 -- 5.6E-06 7.5E-06 1.3E+05

Aniline 1 mg/kg 4.0E-10 3.1E-14 1.1E-09 1.5E-09 6.5E+03 2.8E-05 5.3E-08 8.0E-05 1.1E-04 9.3E+03

Benzoic Acid 1 mg/kg -- -- -- -- -- 4.9E-08 3.8E-12 1.4E-07 1.9E-07 5.3E+06

Bis(2-ethylhexyl)Phthalate 1 mg/kg 2.1E-10 4.6E-14 6.0E-10 8.1E-10 1.2E+04 9.8E-06 7.6E-10 2.8E-05 3.8E-05 2.7E+04

Diethylphthalate 1 mg/kg -- -- -- -- -- 2.4E-07 1.9E-11 7.0E-07 9.4E-07 1.1E+06

Geosyntec Consultants Page 1 of 3 Tables 5-5 - 5-8 Unitized RiskHazard.xls



Table 5-8
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Landscaper Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Diisopropyl Ether 1 mg/kg -- -- -- -- -- -- 3.0E-04 -- 3.0E-04 3.4E+03

Incidental ingestion Dimethyl Phthalate 1 mg/kg -- -- -- -- -- 2.0E-08 1.5E-12 5.6E-08 7.5E-08 1.3E+07

Dermal contact Di-n-butylphthalate 1 mg/kg -- -- -- -- -- 2.0E-06 1.5E-10 5.6E-06 7.5E-06 1.3E+05

Outdoor Inhalation Phenol 1 mg/kg -- -- -- -- -- 6.5E-07 2.7E-10 1.9E-06 2.5E-06 4.0E+05

(RBCsoil) TPH

TPH - aliphatic; C5-C8 1 mg/kg -- -- -- -- -- 4.9E-06 2.5E-10 2.1E-05 2.6E-05 3.9E+04

TPH - aliphatic; C9-C18 1 mg/kg -- -- -- -- -- 2.0E-06 5.1E-11 8.4E-06 1.0E-05 9.7E+04

TPH - aliphatic; C≥19 1 mg/kg -- -- -- -- -- 9.8E-08 5.1E-11 4.2E-07 5.2E-07 1.9E+06

TPH - aromatic; C5-C8 1 mg/kg -- -- -- -- -- -- -- -- -- --

TPH - aromatic; C9-C18 1 mg/kg -- -- -- -- -- 6.5E-06 2.5E-09 2.8E-05 3.4E-05 2.9E+04

TPH - aromatic; C≥19 1 mg/kg -- -- -- -- -- 6.5E-06 -- 2.8E-05 3.4E-05 2.9E+04

VOCs

1,1,1,2-Tetrachloroethane 1 mg/kg 1.8E-09 8.5E-08 5.2E-09 9.2E-08 1.1E+02 6.5E-06 3.1E-04 1.9E-05 3.3E-04 3.0E+03

1,1,1-Trichloroethane 1 mg/kg -- -- -- -- -- 7.0E-07 1.8E-04 2.0E-06 1.8E-04 5.4E+03

1,1,2-Trichloroethane 1 mg/kg 5.0E-09 3.9E-07 1.4E-08 4.1E-07 2.4E+01 4.9E-05 4.8E-03 1.4E-04 5.0E-03 2.0E+02

1,1-Dichloroethane 1 mg/kg 4.0E-10 9.5E-08 1.1E-09 9.7E-08 1.0E+02 2.0E-06 3.3E-04 5.6E-06 3.4E-04 3.0E+03

1,1-Dichloroethene 1 mg/kg -- -- -- -- -- 3.9E-06 3.6E-03 1.1E-05 3.6E-03 2.8E+02

1,1-Dichloropropene 1 mg/kg 6.4E-09 3.0E-13 1.8E-08 2.4E-08 4.1E+02 6.5E-06 2.7E-09 1.9E-05 2.5E-05 4.0E+04

1,2,4-Trichlorobenzene 1 mg/kg -- -- -- -- -- 2.0E-05 4.8E-04 5.6E-05 5.6E-04 1.8E+03

1,2,4-Trimethylbenzene 1 mg/kg -- -- -- -- -- 3.9E-06 4.0E-03 1.1E-05 4.0E-03 2.5E+02

1,2-Dibromo-3-chloropropane 1 mg/kg 4.9E-07 7.2E-06 1.4E-06 9.1E-06 1.1E+00 3.4E-03 5.0E-02 9.8E-03 6.3E-02 1.6E+01

1,2-Dichlorobenzene 1 mg/kg -- -- -- -- -- 2.2E-06 1.6E-04 6.2E-06 1.7E-04 6.0E+03

1,2-Dichloroethane 1 mg/kg 3.3E-09 7.8E-07 9.4E-09 8.0E-07 1.3E+01 9.8E-06 2.2E-02 2.8E-05 2.2E-02 4.6E+01

1,3,5-Trimethylbenzene 1 mg/kg -- -- -- -- -- 3.9E-06 9.7E-03 1.1E-05 9.7E-03 1.0E+02

1,3-Dichlorobenzene 1 mg/kg -- -- -- -- -- 6.5E-06 3.0E-04 1.9E-05 3.3E-04 3.1E+03

1,4-Dichlorobenzene 1 mg/kg 3.8E-10 1.5E-07 1.1E-09 1.5E-07 6.8E+01 6.5E-06 4.5E-05 1.9E-05 7.0E-05 1.4E+04

2-Butanone (MEK) 1 mg/kg -- -- -- -- -- 3.3E-07 4.3E-06 9.3E-07 5.5E-06 1.8E+05

2-Chlorotoluene 1 mg/kg -- -- -- -- -- 9.8E-06 1.1E-03 2.8E-05 1.2E-03 8.5E+02

Acenaphthene 1 mg/kg -- -- -- -- -- 3.3E-06 1.2E-05 1.4E-05 2.9E-05 3.4E+04

Acetone 1 mg/kg -- -- -- -- -- 2.2E-07 1.0E-05 6.2E-07 1.1E-05 9.2E+04

Benzene 1 mg/kg 7.0E-09 1.6E-06 2.0E-08 1.6E-06 6.3E+00 4.9E-05 2.5E-03 1.4E-04 2.7E-03 3.7E+02

Bromochloromethane 1 mg/kg -- -- -- -- -- 9.8E-06 1.2E-03 2.8E-05 1.2E-03 8.4E+02

Bromodichloromethane 1 mg/kg 9.1E-09 7.0E-07 2.6E-08 7.4E-07 1.4E+01 9.8E-06 7.6E-04 2.8E-05 7.9E-04 1.3E+03

Bromomethane 1 mg/kg -- -- -- -- -- 1.4E-04 4.0E-02 4.0E-04 4.0E-02 2.5E+01

Carbon Disulfide 1 mg/kg -- -- -- -- -- 2.0E-06 3.6E-04 5.6E-06 3.7E-04 2.7E+03

Carbon Tetrachloride 1 mg/kg 1.0E-08 3.0E-06 3.0E-08 3.0E-06 3.3E+00 2.8E-04 4.8E-03 8.0E-04 5.9E-03 1.7E+02

Chlorobenzene 1 mg/kg -- -- -- -- -- 9.8E-06 7.2E-05 2.8E-05 1.1E-04 9.1E+03

Chloroethane 1 mg/kg 2.0E-10 7.8E-08 5.8E-10 7.9E-08 1.3E+02 4.9E-07 8.8E-06 1.4E-06 1.1E-05 9.4E+04

Chloroform 1 mg/kg 2.2E-09 3.0E-07 6.2E-09 3.1E-07 3.2E+01 2.0E-05 5.2E-04 5.6E-05 6.0E-04 1.7E+03

Chloromethane 1 mg/kg -- -- -- -- -- 7.6E-06 3.1E-03 2.2E-05 3.1E-03 3.2E+02

cis-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 2.0E-05 4.0E-03 5.6E-05 4.1E-03 2.4E+02

Dibromochloromethane 1 mg/kg 6.6E-09 3.4E-07 1.9E-08 3.6E-07 2.8E+01 9.8E-06 5.0E-04 2.8E-05 5.4E-04 1.8E+03

Dibromomethane 1 mg/kg -- -- -- -- -- 2.0E-05 1.5E-03 5.6E-05 1.5E-03 6.6E+02

Diisopropyl ether 1 mg/kg -- -- -- -- -- -- 3.0E-04 -- 3.0E-04 3.4E+03

Ethylbenzene 1 mg/kg -- -- -- -- -- 2.0E-06 4.2E-05 5.6E-06 5.0E-05 2.0E+04

Ethyl-Tert-Butyl Ether 1 mg/kg -- -- -- -- -- 2.0E-04 3.7E-04 5.6E-04 1.1E-03 8.9E+02

Fluorene 1 mg/kg -- -- -- -- -- 4.9E-06 9.3E-06 2.1E-05 3.5E-05 2.8E+04

Freon-113 1 mg/kg -- -- -- -- -- 6.5E-09 6.1E-06 1.9E-08 6.1E-06 1.6E+05

Hexachlorobutadiene 1 mg/kg 5.5E-09 4.2E-07 1.6E-08 4.4E-07 2.3E+01 6.5E-04 5.0E-02 1.9E-03 5.2E-02 1.9E+01
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Table 5-8
Summary of RBCs, Cancer Risks and Noncancer Hazards Based on Unit Concentrations 

Landscaper Exposure Scenario
2701 North Harbor Drive

Unit
EPC

RBCnoncancer

Exposure
Routes 
Total

Exposure
Routes 
Total

Inhalation

Exposure
Pathway Dermal

Contact

Chemical
Incidental
Ingestion Inhalation Dermal

Contact
Incidental
Ingestion

Unitized Cancer Risk (CR) Unitized Noncancer Hazard (HQ)

RBCcancer

Soil: Isopropylbenzene 1 mg/kg -- -- -- -- -- 2.0E-06 3.2E-04 5.6E-06 3.2E-04 3.1E+03

Incidental ingestion Methyl tertbutyl ether (MTBE) 1 mg/kg 1.3E-10 8.0E-09 3.6E-10 8.5E-09 1.2E+03 2.3E-07 1.1E-05 6.5E-07 1.2E-05 8.6E+04

Dermal contact Methylene Chloride 1 mg/kg 9.8E-10 5.7E-08 2.8E-09 6.0E-08 1.7E+02 3.3E-06 4.0E-04 9.3E-06 4.1E-04 2.4E+03

Outdoor Inhalation Naphthalene 1 mg/kg 8.4E-09 1.3E-07 3.6E-08 1.8E-07 5.7E+01 9.8E-06 1.2E-03 4.2E-05 1.3E-03 8.0E+02

(RBCsoil) n-Butylbenzene 1 mg/kg -- -- -- -- -- 4.9E-06 2.9E-04 1.4E-05 3.1E-04 3.2E+03

n-Propylbenzene 1 mg/kg -- -- -- -- -- 4.9E-06 2.9E-04 1.4E-05 3.1E-04 3.2E+03

p-Isopropyltoluene 1 mg/kg -- -- -- -- -- 2.0E-06 9.6E-05 5.6E-06 1.0E-04 9.6E+03

Pyrene 1 mg/kg -- -- -- -- -- 6.5E-06 1.1E-06 1.9E-05 2.6E-05 3.8E+04

sec-Butylbenzene 1 mg/kg -- -- -- -- -- 4.9E-06 4.0E-04 1.4E-05 4.2E-04 2.4E+03

Styrene 1 mg/kg -- -- -- -- -- 9.8E-07 3.9E-05 2.8E-06 4.2E-05 2.4E+04

tert-Butyl alcohol 1 mg/kg -- -- -- -- -- 6.5E-07 3.2E-05 1.9E-06 3.4E-05 2.9E+04

tert-Butylbenzene 1 mg/kg -- -- -- -- -- 4.9E-06 3.3E-04 1.4E-05 3.5E-04 2.9E+03

Tetrachloroethene 1 mg/kg 3.8E-08 3.5E-07 1.1E-07 4.9E-07 2.0E+01 2.0E-05 4.6E-03 5.6E-05 4.7E-03 2.1E+02

Toluene 1 mg/kg -- -- -- -- -- 9.8E-07 3.7E-04 2.8E-06 3.8E-04 2.7E+03

trans-1,2-Dichloroethene 1 mg/kg -- -- -- -- -- 9.8E-06 2.4E-03 2.8E-05 2.5E-03 4.0E+02

Trichloroethene 1 mg/kg 9.1E-10 9.5E-08 2.6E-09 9.8E-08 1.0E+02 6.5E-04 2.2E-04 1.9E-03 2.7E-03 3.7E+02

Vinyl Chloride 1 mg/kg 1.9E-08 8.5E-06 5.4E-08 8.6E-06 1.2E+00 6.5E-05 3.1E-03 1.9E-04 3.3E-03 3.0E+02

Xylenes 1 mg/kg -- -- -- -- -- 9.8E-07 1.1E-04 2.8E-06 1.1E-04 9.0E+03

Notes and equations:
" -- " not applicable or not available; TR = target risk; THI = target noncancer hazard
RBC based on cancer effects: RBC based on noncancer effects:

( )inhalationdermalingest ion

-5

soil CRCRCR
101  TRRBC
++

×=
= ( )inhalationdermalingestion

soil HQHQHQ
1  THIRBC
++

=
=
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Table 5-9
Summary of Risk-Based Concentrations

Site Wide Risk Assessment
2701 North Harbor Drive

Inorganics

Antimony -- 1.2E+02 -- 6.2E+03 -- --

Arsenic 2.8E+00 6.1E+01 1.1E+03 4.6E+03 -- --

Barium -- 3.1E+03 -- 1.1E+06 -- --

Beryllium 2.1E+03 4.7E+01 -- 3.1E+04 -- --

Cadmium 1.2E+03 9.9E+01 -- 7.7E+03 -- --

Chromium -- 4.5E+05 -- 2.3E+07 -- --

Chromium, Hexavalent 3.5E+01 5.7E+02 -- 2.3E+04 -- --

Cobalt -- 1.4E+02 -- 3.1E+05 -- --

Copper -- 1.2E+04 -- 6.2E+05 -- --

Cyanide (Amenable) -- 4.8E+03 -- 3.1E+05 -- --

Cyanide (Total) -- 4.8E+03 -- 3.1E+05 -- --

Mercury -- 7.9E+01 -- 4.6E+03 -- --

Molybdenum -- 1.5E+03 -- 7.7E+04 -- --

Nickel 2.0E+04 3.4E+02 -- 1.5E+06 -- --

Selenium -- 1.5E+03 -- 7.7E+04 -- --

Silver -- 1.5E+03 -- 7.7E+04 -- --

Thallium -- 2.0E+01 -- 1.0E+03 -- --

Vanadium -- 3.0E+02 -- 1.5E+04 -- --

Zinc -- 9.0E+04 -- 7.7E+06 -- --

PAHs

2-Methylnaphthalene -- 6.4E+03 -- 3.1E+03 -- --

Anthracene -- 6.4E+04 -- -- -- --

Benzo(a)anthracene 1.8E+01 -- 6.8E+00 -- -- --

Benzo(a)Pyrene 1.8E+00 -- -- -- -- --

Benzo(b)Fluoranthene 1.8E+01 -- -- -- -- --

Benzo(k)Fluoranthene 1.8E+01 -- -- -- -- --

Benzo(g,h,i)Perylene -- 6.4E+03 -- 1.1E+02 -- --

Chrysene 1.8E+02 -- 6.8E+01 -- -- --

Dibenz(a,h)anthracene 1.8E+00 -- 2.6E-01 -- -- --

Fluoranthene -- 8.5E+03 -- 1.2E+03 -- --

Indeno(1,2,3-cd)pyrene 1.8E+01 -- 3.8E+00 -- -- --

Phenanthrene -- 6.4E+04 -- 1.6E+04 -- --

PCBs

Aroclor 1016 3.0E+02 1.5E+01 1.5E+02 1.1E+00 -- --

Aroclor 1242 4.3E+00 4.2E+00 9.5E-01 1.4E-01 -- --

Aroclor 1248 4.3E+00 4.2E+00 8.8E-01 1.3E-01 -- --

Aroclor 1254 4.3E+00 4.2E+00 5.5E-01 7.8E-02 -- --

Aroclor 1260 4.3E+00 4.2E+00 8.9E-02 1.3E-02 -- --

Aroclor 1262 4.3E+00 4.2E+00 8.9E-02 1.3E-02 -- --

Perchlorate

Perchlorate -- 2.2E+02 -- -- -- --

SVOCs

1,4-Dioxane 8.6E+02 2.2E+07 9.1E+05 -- -- --

4-Chloro-3-methylphenol -- 2.4E+04 -- 3.3E+04 -- --

Aniline 4.1E+03 1.4E+03 7.6E+05 4.3E+04 -- --

Benzoic Acid -- 9.4E+05 -- 7.3E+06 -- --

Bis(2-ethylhexyl)Phthalate 7.7E+03 4.7E+03 2.3E+04 1.9E+03 -- --

Cancer
RBC

(μg/L)

Noncancer
RBC

(μg/L)

COPCs

RBCs using Site-Specific Paramaters

Soil RBCs Groundwater RBCs Soil Gas RBCs
Cancer

RBC
(μg/L)

Noncancer
RBC

(μg/L)

Cancer
RBC

(mg/kg)

Noncancer
RBC

(mg/kg)
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Table 5-9
Summary of Risk-Based Concentrations

Site Wide Risk Assessment
2701 North Harbor Drive

Cancer
RBC

(μg/L)

Noncancer
RBC

(μg/L)

COPCs

RBCs using Site-Specific Paramaters

Soil RBCs Groundwater RBCs Soil Gas RBCs
Cancer

RBC
(μg/L)

Noncancer
RBC

(μg/L)

Cancer
RBC

(mg/kg)

Noncancer
RBC

(mg/kg)

Diethylphthalate -- 1.9E+05 -- 1.2E+06 -- --

Diisopropyl Ether -- 1.5E+02 -- -- -- --

Dimethyl Phthalate -- 2.4E+06 -- 5.0E+07 -- --

Di-n-butylphthalate -- 2.4E+04 -- 1.9E+04 -- --

Phenol -- 6.8E+04 -- 7.9E+05 -- --

TPH

TPH - aliphatic; C5-C8 -- 8.5E+03 -- 1.3E+04 -- --

TPH - aliphatic; C9-C18 -- 2.1E+04 -- 3.3E+04 -- --

TPH - aliphatic; C≥19 -- 4.0E+05 -- 6.6E+05 -- --

TPH - aromatic; C5-C8 -- -- -- -- -- --

TPH - aromatic; C9-C18 -- 6.2E+03 -- 1.0E+04 -- --

TPH - aromatic; C≥19 -- 6.4E+03 -- 1.0E+04 -- --

VOCs

1,1,1,2-Tetrachloroethane 2.8E+01 1.4E+02 9.8E+03 1.1E+04 1.7E+01 4.6E+02

1,1,1-Trichloroethane -- 2.4E+02 -- 8.0E+04 -- 4.3E+03

1,1,2-Trichloroethane 6.0E+00 8.9E+00 3.6E+03 1.2E+03 7.3E+00 6.0E+01

1,1-Dichloroethane 2.5E+01 1.3E+02 3.0E+04 3.5E+04 7.5E+01 2.2E+03

1,1-Dichloroethene -- 1.2E+01 -- 4.8E+03 -- 2.8E+02

1,1-Dichloropropene 2.6E+02 6.8E+03 3.3E+03 1.5E+03 8.3E+00 9.3E+01

1,2,4-Trichlorobenzene -- 8.7E+01 -- 1.1E+03 -- 2.4E+02

1,2,4-Trimethylbenzene -- 1.1E+01 -- 4.6E+02 -- 2.8E+01

1,2-Dibromo-3-chloropropane 3.1E-01 8.1E-01 5.0E+01 2.8E+01 1.2E-01 1.7E+00

1,2-Dichlorobenzene -- 2.7E+02 -- 1.7E+04 -- 8.9E+02

1,2-Dichloroethane 3.1E+00 2.0E+00 2.5E+03 3.6E+02 5.3E+00 1.9E+01

1,3,5-Trimethylbenzene -- 4.5E+00 -- 4.5E+02 -- 2.8E+01

1,3-Dichlorobenzene -- 1.4E+02 -- 4.8E+03 -- 4.7E+02

1,4-Dichlorobenzene 1.6E+01 8.5E+02 5.3E+03 6.6E+03 1.1E+01 3.6E+03

2-Butanone (MEK) -- 9.5E+03 -- 9.2E+05 -- 2.1E+04

2-Chlorotoluene -- 3.8E+01 -- 3.7E+03 -- 3.1E+02

Acenaphthene -- 2.8E+03 -- 6.1E+03 -- 1.2E+03

Acetone -- 4.3E+03 -- 4.3E+05 -- 1.2E+04

Benzene 1.5E+00 1.7E+01 1.5E+03 3.3E+03 4.0E+00 2.5E+02

Bromochloromethane -- 3.7E+01 -- 5.7E+03 -- 3.7E+02

Bromodichloromethane 3.4E+00 5.7E+01 1.7E+03 6.4E+03 5.1E+00 4.8E+02

Bromomethane -- 1.1E+00 -- 3.4E+02 -- 2.2E+01

Carbon Disulfide -- 1.2E+02 -- 4.8E+04 -- 3.1E+03

Carbon Tetrachloride 8.2E-01 8.6E+00 1.4E+03 3.4E+03 2.8E+00 1.7E+02

Chlorobenzene -- 5.3E+02 -- 7.8E+03 -- 4.4E+03

Chloroethane 3.1E+01 4.7E+03 4.7E+04 8.3E+05 1.1E+02 9.3E+04

Chloroform 7.9E+00 8.1E+01 9.9E+03 1.5E+04 2.0E+01 1.2E+03

Chloromethane -- 1.4E+01 -- 4.5E+03 -- 3.3E+02

cis-1,2-Dichloroethene -- 1.1E+01 -- 2.4E+03 -- 1.5E+02

Dibromochloromethane 7.0E+00 8.5E+01 2.8E+03 7.4E+03 9.3E+00 6.3E+02

Dibromomethane -- 3.0E+01 -- 3.4E+03 -- 1.9E+02

Diisopropyl ether -- 1.5E+02 -- 2.7E+04 -- 1.7E+03

Ethylbenzene -- 9.9E+02 -- 2.4E+04 -- 8.7E+03

Ethyl-Tert-Butyl Ether -- 7.9E+01 -- 1.5E+03 -- 1.3E+03

Fluorene -- 3.0E+03 -- 3.0E+03 -- 8.5E+02
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Table 5-9
Summary of Risk-Based Concentrations

Site Wide Risk Assessment
2701 North Harbor Drive

Cancer
RBC

(μg/L)

Noncancer
RBC

(μg/L)

COPCs

RBCs using Site-Specific Paramaters

Soil RBCs Groundwater RBCs Soil Gas RBCs
Cancer

RBC
(μg/L)

Noncancer
RBC

(μg/L)

Cancer
RBC

(mg/kg)

Noncancer
RBC

(mg/kg)

Freon-113 -- 7.2E+03 -- 2.8E+06 -- 1.3E+05

Hexachlorobutadiene 5.7E+00 8.7E-01 5.5E+02 1.9E+01 6.1E+00 5.1E+00

Isopropylbenzene -- 1.4E+02 -- 1.2E+04 -- 1.8E+03

Methyl tertbutyl ether (MTBE) 3.0E+02 4.0E+03 1.9E+05 5.6E+05 4.2E+02 3.1E+04

Methylene Chloride 4.2E+01 1.1E+02 4.6E+04 2.6E+04 1.1E+02 1.6E+03

Naphthalene 1.7E+01 3.6E+01 1.3E+03 7.9E+02 3.9E+00 4.3E+01

n-Butylbenzene -- 1.5E+02 -- 2.0E+03 -- 6.8E+02

n-Propylbenzene -- 1.5E+02 -- 4.4E+03 -- 6.6E+02

p-Isopropyltoluene -- 4.4E+02 -- 6.4E+03 -- 1.9E+03

Pyrene -- 6.0E+03 -- 9.8E+02 -- 7.5E+02

sec-Butylbenzene -- 1.1E+02 -- 2.8E+03 -- 6.8E+02

Styrene -- 1.1E+03 -- 6.2E+04 -- 4.0E+03

tert-Butyl alcohol -- 1.3E+03 -- 1.1E+05 -- 4.3E+03

tert-Butylbenzene -- 1.3E+02 -- 2.4E+03 -- 6.8E+02

Tetrachloroethene 6.0E+00 9.4E+00 3.2E+02 2.5E+03 2.1E+01 1.5E+02

Toluene -- 1.2E+02 -- 2.0E+04 -- 1.2E+03

trans-1,2-Dichloroethene -- 1.8E+01 -- 4.8E+03 -- 3.1E+02

Trichloroethene 2.5E+01 5.2E+01 2.8E+04 2.6E+02 5.9E+01 2.5E+03

Vinyl Chloride 2.8E-01 1.4E+01 5.0E+02 5.5E+03 1.4E+00 3.9E+02

Xylenes -- 4.0E+02 -- 4.4E+04 -- 3.0E+03

Notes:
" -- " not applicable
a Soil pathways include: incidental soil ingestion, dermal contact, and outdoor inhalation of particulates/vapors
b Groundwater pathways include dermal contact, and outdoor inhalation of vapors
c Soil gas pathway includes indoor inhalation of vapors
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Table 6‐1
Unit Price Breakdown of Average Costs Incorporated into Feasibility Study Tables

Alternative Volume Range Unit Cost Assumptions
500 points $4,500/point
300 points $4,900/point
5 points $11,600/point

ISR Injection

10 points $4,600/point

mob/demob, Inject 1,300 gallons FeSO4 
solution, labor, oversight, injection, 
equipment, permitting, IDW disposal, 
concrete coring,

Regenox/ORC Injections
3 injections $10,700/injection

3 points per injection, mob demob, sampling, 
oversight, labor.

675 cy $280/cy
mob/demob, soil amendment, labor, 
oversight

450 cy $1,030/cy
mob/demob, soil amendment, labor, 
oversight

Monitor Well Installation 2 wells $7,500/well
Mob/demob, concrete cutting, permitting, 
labor, oversight, IDW disposal, development

Short‐Term Quarterly 
Monitoring 6 wells $12,250/event

Monitoring and reporting, labor, analytical, 
IDW disposal, equipment

Long‐Term Semiannual 
monitoring (30‐year) 7 wells $6,300/event

Monitoring and reporting, labor, analytical, 
IDW disposal, equipment. 6% NPV discount

18,000 cy $100/yd
Mob/Demob, Concrete Cutting, Excavation, 
Backfill, profiling, oversight

4,500 cy $120/yd
Mob/Demob, Concrete Cutting, Excavation, 
Backfill, profiling, oversight

200 cy $370/yd
Mob/Demob, Concrete Cutting, Excavation, 
Backfill, profiling, oversight

37 cy $510/yd
Mob/Demob, Concrete Cutting, Excavation, 
Backfill, profiling, oversight

18,000 cy $400/bcy 
RCRA haz, transportation to Beatty, NV, 
oversight, $165/ton

4,500 cy $400/bcy
RCRA haz, transportation to Beatty, NV, 
oversight, $165/ton

200 cy $410/bcy
RCRA haz, transportation to Beatty, NV, 
oversight, 169/ton

37 cy $430/bcy
RCRA haz, transportation to Beatty, NV, 
oversight $177/ton

1,200,000 gal $1.50/gal pump, transport, dispose, oversight, analysis
150,000 gal $1.50/gal pump, transport, dispose, oversight, analysis

cy ‐ cubic yard
bcy ‐ banked cubic yard
gal ‐ gallon
Average unit costs incorporated into cost tables are provided over a range of volumes to illustrate how unit costs are
affected by economies of scale, reduced mobilization costs, and oversight costs which are distributed  across a larger
project as the scope of an alternative implementation is increased.  Actual unit costs indicated on the cost tables may 
 vary slightly from the averages presented above due to AOC/AOPC specific considerations regarding access/clearance,
 or other unique circumstances, however the bulk of the unit price consideration may be evaluated based on this table.

mob/demob, Inject 1,300 gallons 1% EVO 
solution, + 0.5 L KB‐1, labor, oversight, 
injection, equipment, permitting, IDW 

EISB

In‐Situ Soil Mixing

Groundwater Disposal

Transportation/Disposal

Excavation 



Table 6-2
Summary of Detailed Feasibility Analysis for AOC Building 131/242

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in 
exposure

◦ No material or equipment 
required

◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• LIMITED • READILY • LIMITED Total:  $403,000
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage
◦ Exposure is expected to be 
reduced over time

◦ Limited material or 
equipment required
◦ Easily monitored and 
maintained until action is 
complete

◦ No short-term reduction 
in exposure and  long time 
frame to achieve risk and 
background

◦ Install 2 monitor wells
◦ Monitor 7 wells 
semiannually for 30 years   

$23,000
$380,000

• HIGH • MODERATE • HIGH Total:  $1,622,000
◦ Soil exposure is eliminated
◦ Groundwater risk or hazard is 
expected to be reduced within a 
reasonable time frame
◦ Exposure to soil gas is 
expected to be reduced over 
time in conjunction with 
groundwater reduction

◦ Addition of electron 
donor and biological media 
will be time consuming
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over moderate 
period of time

◦ Excavate and backfill 104 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste         
◦ EISB injection
◦ Monitor well installation 
◦ Quarterly groundwater 
monitoring, analysis, and 
reporting for 3 years

$25,000

$43,000

$1,392,000
$15,000
$147,000

• MODERATE • MODERATE • HIGH Total:  $4,918,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage

◦ Material and equipment 
readily available
◦ Moderate sized 
excavation with only 
Building 242 in the way
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over longer 
period of time
◦ Some risk associated with 
excavation

◦ Excavate and backfill 
6,500 cubic yards of soil
◦  Transport and dispose of 
soil 
◦ Pump, transport, and 
dispose of 410,000 gallons 
of water 
◦ EISB injection
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$646,000

$2,538,000

$607,000

$920,000
$15,000
$147,000

• HIGH • DIFFICULT • HIGH Total:  $10,703,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is 
eliminated

◦ Traffic congestion would 
disrupt public 
transportation around 
airport
◦ Fugitive volitilization of 
VOCs difficult to control
◦ Difficult to implement 
with buildings in place

◦ Soil exposure eliminated
◦ Groundwater exposure 
eliminated within the 
excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
17,900 cubic yards of soil
◦  Transport and dispose of 
soil
◦ Pump, transport, and 
dispose of 1,160,000 
gallons of water

$1,764,000

$7,196,000

$1,743,000

Notes:
AOC - Area of concern
DNAPL - Dense non-aqueous phase liquid
EISB - Enhanced in-situ bioremediation
MNA - Monitored natural attenuation
VOC - Volatile organic compound
Net Present Value calculated assuming 6% interest Rate

Criteria

MNA

EISB and Targeted Excavation

Alternative Potential DNAPL 
Excavation with EISB and 
Targeted Excavation

Whole-AOC Excavation

Technology

No Action
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Table 6-3
Summary of Detailed Feasibility Analysis for AOC Building 156

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in 
exposure

◦ No material or equipment 
required

◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• HIGH • READILY • HIGH Total:  $35,000
◦ Soil exposure is eliminated
◦ Exposure to soil gas is 
expected to be reduced over 
time as source concentrations 
decrease

◦ Material and equipment 
readily available
◦ Small sized excavation

◦ Soil exposure eliminated ◦ Excavate and backfill 37 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste

$19,000   

$16,000

• HIGH • MODERATE • HIGH Total:  $2,300,000
◦ Soil exposure is eliminated
◦ Exposure to soil gas is 
expected to be reduced over 
time in conjunction with 
groundwater reduction

◦ Material and equipment 
readily available
◦ Moderate sized excavation 
however may be difficult 
with Building 156 remaining

◦ Soil exposure eliminated 
in short time frame
◦ Some risk associated with 
excavation

◦ Excavate and backfill 
4,500 cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste      

$540,000

$1,760,000

• HIGH • DIFFICULT • HIGH Total:  $14,324,000
◦ Soil exposure is eliminated
◦ Soil gas exposure is 
eliminated

◦ Traffic congestion would 
disrupt public transportation 
around airport
◦ Difficult to implement with 
buildings in place

◦ Soil exposure eliminated
◦ Groundwater 
concentrations eliminated 
within the excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
26,000 cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste
◦ Pump, transport, and 
dispose of 1,680,000 
gallons of groundwater as 
hazardous waste

$2,356,000

$9,635,000

$2,333,000

Notes:
AOC - Area of concern
DNAPL - Dense non-aqueous phase liquid
Net Present Value calculated assuming 6% interest Rate

Alternative Metals Excavation

Criteria

Whole-AOC Excavation

Targeted Excavations

No Action

Technology
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Draft Table 6-4
Summary of Detailed Feasibility Analysis for AOC Building 158

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in 
exposure

◦ No material or equipment 
required

◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• HIGH • MODERATE • HIGH Total:  $426,000
◦ Potential LNAPL source 
removed
◦ Exposure due to 
groundwater expected to be 
reduced within a reasonable 
time frame

◦ Material and equipment 
readily available
◦ Easily achieved with regard 
to technology specific 
requirements
◦ Easily monitored and 
maintained until action is 
complete

◦ Groundwater exposure 
eliminated in reasonable 
time frame

◦Excavate and backfill 475 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste 
◦ FeSO4 injection
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$48,000

$175,000

$46,000
$21,000
$136,000

• HIGH • MODERATE • HIGH Total:  $447,000
◦ Potential LNAPL source 
removed
◦ Exposure due to 
groundwater expected to be 
reduced within a reasonable 
time frame

◦ Material and equipment 
readily available
◦ Easily achieved with regard 
to technology specific 
requirements
◦ Easily monitored and 
maintained until action is 
complete

◦ Groundwater exposure 
eliminated in reasonable 
time frame

◦Excavate and backfill 475 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste 
◦ EVO injection
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$48,000

$175,000

$67,000
$21,000
$136,000

• HIGH • MODERATE • HIGH Total:  $419,000
◦ Potential LNAPL source 
removed
◦ Exposure due to 
groundwater expected to be 
reduced within a reasonable 
time frame

◦ Material and equipment 
readily available
◦ Easily achieved with regard 
to technology specific 
requirements
◦ Easily monitored and 
maintained until action is 
complete

◦ Groundwater exposure 
eliminated in reasonable 
time frame

◦Excavate and backfill 26 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste 
◦ In-Situ Soil Mixing (450 
cubic yards of soil)
◦ Confirmation Sampling
◦ EVO injection
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$19,000

$11,000

$154,000

$11,000
$67,000
$21,000
$136,000

• HIGH • MODERATE • HIGH Total:  $400,000
◦ Potential LNAPL source 
removed
◦ Exposure due to 
groundwater expected to be 
reduced within a reasonable 
time frame

◦ Material and equipment 
readily available
◦ Easily achieved with regard 
to technology specific 
requirements
◦ Easily monitored and 
maintained until action is 
complete

◦ Groundwater exposure 
eliminated in reasonable 
time frame

◦Excavate and backfill 26 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste
◦ In-Situ Soil Mixing (675 
cubic yards of soil) 
◦ Confirmation Sampling
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$19,000

$11,000

$191,000

$22,000
$21,000
$136,000

• HIGH • DIFFICULT • HIGH Total:  $1,229,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated

◦ Excavation area moderate 
size
◦ Difficult to implement with 
buildings in place

◦ Soil exposure eliminated
◦ Groundwater exposure 
eliminated within the 
excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
2,000 cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste
◦ Pump, transport, and 
dispose of 130,000 gallons 
of groundwater as 
hazardous waste   

$228,000

$803,000

$198,000

Notes:
AOC - Area of concern
FeSO4 - Ferrous sulfate

RBC - Risk based concentration
ISR - In-Situ Reduction
EVO- Emulsified Vegetable Oil

Criteria

Whole-AOC Excavation

Targeted Excavation and ISR 
by FeSO4 

Targeted Excavation and ISR 
by EVO

Targeted Excavation, ISR by In-
Situ Soil Mixing of FeSO4 and 
Injection of EVO

Targeted Excavation, In-Situ 
Soil Mixing of FeSO4

Technology

No Action
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Table 6-5
Summary of Detailed Feasibility Analysis for AOC Building 102

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in 
exposure

◦ No material or equipment 
required

◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• HIGH • MODERATE • HIGH Total:  $67,000
◦ Soil exposure is eliminated
◦ Exposure to soil gas is 
expected to be reduced over 
time as source concentrations 
decrease

◦ Material and equipment 
readily available
◦ Small sized excavation
◦ Small injection area

◦ Soil exposure eliminated ◦ Excavate and backfill 26 
cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Perform 3 direct push 
injections of 
RegenOX/ORC
◦ Confirmation Sampling

$19,000

$11,000

$32,000

$5,000

• HIGH • MODERATE • HIGH Total:  $75,000
◦ Soil exposure is eliminated
◦ Exposure to soil gas is 
expected to be reduced over 
time as source concentrations 
decrease

◦ Material and equipment 
readily available
◦ Small sized excavation

◦ Soil exposure eliminated ◦ Excavate and backfill 52 
cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦  Pump, Transport, and 
dispose of 5,000 gallons of 
water as hazardous waste 
◦ Confirmation Sampling

$38,000

$24,000

$8,000

$5,000
• HIGH • DIFFICULT • HIGH Total:  $1,578,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is 
eliminated

◦ Large excavation
◦ Cannot be implemented with 
buildings in place

◦ Soil exposure eliminated
◦ Groundwater and soil gas 
exposure eliminated within 
the excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
2,600 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 168,000 gallons 
of water as hazardous waste 

$270,000

$1,050,000

$258,000

Notes:
AOC - Area of concern
Net Present Value calculated assuming 6% interest Rate

Technology

Targeted Excavation 
with Chemox/ 
Biostimulation

No Action

Criteria

Whole-AOC Excavation

Targeted Excavations
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Table 6-6
Summary of Detailed Feasibility Analysis for AOC Building 120 South

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in exposure ◦ No material or equipment 

required
◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• LIMITED • MODERATE • LIMITED Total:  $230,000
◦ Unlikely to achieve significant 
concentration reduction for 
heavy range oils 

◦ Material available
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil concentrations 
reduced

◦ Rental of soil vapor 
extraction equipment and 
installation of monitor 
wells
◦ Analytical testing and 
labor for operation, 
monitoring, and 
maintenance

$188,000

$42,000

• MODERATE • READILY • HIGH Total:  $480,000
◦ Soil exposure is eliminated
◦ Potential LNAPL source 
removed

◦ Small sized excavation 
area
◦ Excavation area located 
inside building

◦ Unknown if risk or hazard 
exists at AOC
◦ Soil exposure eliminated

◦ Excavate and backfill 600 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste  
◦ Pump, transport, and 
dispose of 10,000 gallons 
of water as hazardous waste 

$220,000

$245,000

$15,000

• HIGH • DIFFICULT • HIGH Total:  $3,104,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is eliminated

◦ Large excavation
◦ Cannot be implemented 
with buildings in place

◦ Soil exposure eliminated
◦ Groundwater and soil gas 
exposure eliminated within 
the excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
5,200 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 300,000 gallons 
of water as hazardous waste 

$540,000

$2,100,000

$464,000

Notes:
AOC - Area of concern
LNAPL - Light non-aqueous phase liquid
Net Present Value calculated assuming 6% interest Rate

Whole-AOC Excavation

Technology

Targeted Excavation with 
LNAPL Removal

Soil Vapor Extraction

No Action

Criteria
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Table 6-7
Summary of Detailed Feasibility Analysis for AOC Building 166 AST/120/121

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in exposure ◦ No material or equipment 

required
◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• LIMITED • READILY • LIMITED Total:  $403,000
◦ Exposure is expected to be 
reduced over time
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage

◦ Limited material or 
equipment required
◦ Easily monitored and 
maintained until action is 
complete

◦ No short-term reduction in 
exposure and  long time 
frame to reduce exposure 
and achieve background 
concentrations

◦ Install 2 monitor wells
◦ Monitor 9 wells 
semiannually for 30 years 

$28,000                               
$391,000

• HIGH • MODERATE • HIGH Total:  $2,746,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater is 
expected to be within RBCs 
within a reasonable time frame
◦ Exposure to soil gas is expected 
to be reduced over time in 
conjunction with groundwater 
reduction

◦ Addition of electron donor 
and biological media will be 
time consuming
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over moderate 
period of time

◦ Excavate and backfill 260 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 20,000 gallons of 
water as hazardous waste 
◦ EISB injection
◦ Monitor well installation 
◦ Groundwater monitoring 
and analysis for 3 years

$96,000

$107,000

$30,000

$2,343,000
$19,000
$151,000

• MODERATE • DIFFICULT • HIGH Total:  $14,301,000
◦ Exposure to soil and 
groundwater in excavation area 
is eliminated
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage
◦ Exposure to soil gas is expected 
to be reduced over time in 
conjunction with groundwater 
reduction

◦ Traffic congestion would 
disrupt public transportation 
around airport
◦ Difficult to implement with 
buildings in place
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over longer 
period of time
◦ Some risk associated with 
excavation

◦ Excavate and backfill 
19,760 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 1,250,000 
gallons of water as 
hazardous waste 
◦ EISB injection
◦ Monitor well installation
◦ Groundwater monitoring 
and analysis for 3 years

$2,054,000

$7,890,000

$1,844,000

$2,343,000
$19,000
$151,000

• HIGH • DIFFICULT • MODERATE to HIGH Total:  $37,290,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is eliminated

◦ Traffic congestion would 
disrupt public transportation 
around airport
◦ Fugitive volitilization of 
VOCs difficult to control
◦ Difficult to implement with 
buildings in place

◦ Soil exposure eliminated
◦ Groundwater exposure 
eliminated within the 
excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
62,000 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 4,000,000 
gallons of water as 
hazardous waste 

$6,255,000

$24,990,000

$6,045,000

Notes:
AOC - Area of concern
AST - Above ground solvent tank
DNAPL - Dense non-aqueous phase liquid
EISB - Enhanced in-situ bioremediation
MNA - Monitored natural attenuation
RBC - Risk based concentration
VOC - Volatile organic compound

Alternative Potential 
DNAPL and PCB 
Excavations with EISB

Whole-AOC Excavation

Technology

No Action

Criteria

MNA

EISB and Targeted 
Excavations
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Table 6-8
Summary of Detailed Feasibility Analysis for AOC Former Maintenance Yard

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• LIMITED • READILY • LIMITED Total:  $0
◦ Minimal reduction in exposure ◦ No material or equipment 

required
◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• LIMITED • READILY • LIMITED Total:  $122,000
◦ Exposure is expected to be 
reduced over time
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage

◦ Limited material or 
equipment required
◦ Easily monitored and 
maintained until action is 
complete

◦ Long time frame to  
reduce exposure and 
achieve background 
concentrations

◦ Install 2 monitor wells
◦ Monitor 2 wells 
semiannually for 10 years 

$23,000
$99,000

• HIGH • MODERATE • HIGH Total:  $198,000
◦ Groundwater concentrations are 
expected to be below RBCs 
within a reasonable time frame
◦ Exposure to soil gas is expected 
to be reduced over time in 
conjunction with groundwater 
reduction

◦ Addition of electron donor 
and biological media will be 
time consuming
◦ Easily monitored and 
maintained until action is 
complete

◦ Groundwater exposure 
eliminated over moderate 
period of time

◦ EISB injection
◦ Monitor well installation 
◦ Quarterly groundwater 
monitoring and analysis for 
3 years

$130,000
$15,000
$53,000

• HIGH • MODERATE • HIGH Total:  $1,936,000
◦ Soil exposure is eliminated
◦ Groundwater concentrations are 
expected to be below RBCs 
within a reasonable time frame
◦ Exposure to soil gas is expected 
to be reduced over time in 
conjunction with groundwater 
reduction

◦ Moderate sized excavation 
area
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over moderate 
period of time
◦ Some risk associated with 
excavation

◦ Excavate and backfill 
3,500 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ EISB injection
◦ Monitor well installation
◦ Groundwater monitoring 
and analysis for 3 years

$378,000

$1,360,000

$130,000
$15,000
$53,000

• HIGH • DIFFICULT • HIGH Total:  $11,197,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is eliminated

◦ Traffic congestion would 
disrupt public transportation 
around airport
◦ Fugitive volitilization of 
VOCs difficult to control

◦ Soil exposure eliminated
◦ Groundwater and soil gas 
exposure eliminated within 
the excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
18,700 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 1,210,000 
gallons of water as 
hazardous waste 

$1,845,000

$7,528,000

$2,094,000

Notes:
AOC - Area of concern
EISB - Enhanced in-situ bioremediation
MNA - Monitored natural attenuation
RBC - Risk based concentration
VOC - Volatile organic compound

Criteria

MNA

EISB 

EISB and Alternative 
Metals Excavation

Whole-AOC Excavation

Technology

No Action
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Table 6-9
Summary of Detailed Feasibility Analysis for AOC Building 180

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • LIMITED Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ Minimal reduction in 
exposure

◦  No additional costs by 
implementation

• LIMITED • READILY • LIMITED Total:  $44,000
◦ Exposure is expected to be 
reduced over time
◦ VOC products present in 
groundwater indicate natural 
degradation process is in early 
stage

◦ Limited material or 
equipment required
◦ Easily monitored and 
maintained until action is 
complete

◦ Long time frame to  
reduce exposure and 
achieve background 
concentrations

◦ Install 1 monitor well
◦ Monitor 2 wells 
semiannually for 3 years 

$18,000
$26,000

• HIGH • MODERATE • HIGH Total:  $145,000
◦ Soil exposure is eliminated
◦ Groundwater concentrations are 
expected to be below RBCs 
within a reasonable time frame
◦ Exposure to soil gas is expected 
to be reduced over time in 
conjunction with groundwater 
reduction

◦ Small sized excavation
◦ Addition of electron donor 
and biological media will be 
time consuming
◦ Easily monitored and 
maintained until action is 
complete

◦ Soil exposure eliminated 
in short time frame
◦ Groundwater exposure 
eliminated over moderate 
period of time

◦ Excavate and backfill 19 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste  
◦ EISB Injection
◦ Monitor well installation 
◦ Quarterly groundwater 
monitoring, analysis, and 
reporting for 3 years

$19,000

$11,000

$58,000
$10,000
$47,000

• HIGH • DIFFICULT • HIGH Total:  $1,578,000
◦ Soil exposure is eliminated
◦ Exposure to groundwater 
within excavation area is 
eliminated; groundwater 
concentrations reduced outside 
excavation area
◦ Soil gas exposure is eliminated

◦ Moderate sized excavation
◦ Difficult to implement with 
buildings in place

◦ Soil exposure eliminated
◦ Groundwater and soil gas 
exposure eliminated within 
the excavation area
◦ Increased risk of 
incidental accident in large 
scale excavation

◦ Excavate and backfill 
2,600 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 168,000 gallons 
of water as hazardous waste 

$270,000

$1,050,000

$258,000

Notes:
AOC - Area of potential concern
EISB - Enhanced in-situ bioremediation

EISB w/ Targeted Excavation

MNA

Whole-AOC Excavation

Criteria

Technology

No Action
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Table 6-10
Summary of Detailed Feasibility Analysis for AOPC Explosives Area

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • MODERATE • HIGH Total:  $27,000
◦ Background exceedances in 
soil are eliminated
◦ Background exceedances in 
groundwater within excavation 
area are eliminated

◦ Small excavation area
◦ Easily achieved with regard 
to technology specific 
requirements

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background
◦ Groundwater 
concentrations reduced 
within the excavation area

◦ Excavate and Backfill 20 
cubic yards of soil
◦  Transport and Dispose of 
soil as hazardous waste 

$19,000

$8,000

Notes:
AOPC - Area of potential concern

Technology

Alternative Excavation

No Action

Criteria
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Table 6-11
Summary of Detailed Feasibility Analysis for AOPC Test Cell #4/Area D

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • READILY • HIGH Total:  $27,000
◦ There is no calculated risk 
associated with this area
◦ Could achieve background 
concentrations in immediate 
vicinity of extraction

◦ Material and equipment 
avialable
◦ Easily monitored and 
maintained until action is 
complete

◦ No known risk at AOPC
◦ Soil concentrations 
reduced
◦ Reduction in groundwater 
and soil gas concentrations

◦ Rental of two phase 
extraction equipment
◦ Collection and disposal of 
water
◦ Analytical testing and 
labor for operation, 
monitoring, and 
maintenance

$6,000

$7,000

$14,000

• HIGH • READILY • HIGH Total:  $55,500
◦ Soil exposure is 
eliminated
◦ LNAPL is eliminated
◦ Exposure to soil gas is 
expected to be reduced over 
time as source 
concentrations decrease

◦ Material and equipment 
readily available
◦ Small sized excavation

◦ LNAPL is eliminated ◦ Excavate and backfill 50 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste
◦ Pump, Transport, and 
dispose of 5,000 gallons of 
water as hazardous waste

$26,000  

$21,500

$8,000

• HIGH • MODERATE • HIGH Total:  $2,801,000
◦ Background exceedances 
in soil are eliminated
◦ Background exceedances 
in groundwater within 
excavation area are 
eliminated
◦ Groundwater 
concentrations reduced 
outside excavation area

◦ Moderate sized excavation 
area

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background
◦ Groundwater 
concentrations reduced 
within the excavation area

◦ Excavate and backfill 
4,700 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 300,000 gallons 
of water as hazardous waste 

$470,000

$1,874,000

$457,000

Notes:
AOPC - Area of potential concern

Criteria

Technology

Whole-AOPC 
Excavation

Two-Phase Extraction

No Action

Targeted Excavation
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Table 6-12
Summary of Detailed Feasibility Analysis for AOPC Building 142

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • DIFFICULT • HIGH Total:  $1,467,000
◦ No known risk at AOPC
◦ Background exceedances in soil 
are eliminated
◦ Background exceedances in 
groundwater within excavation 
area are eliminated
◦ Groundwater concentrations 
reduced outside excavation area

◦ Moderate sized excavation
◦ Difficult to implement 
with buildings in place

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background
◦ Groundwater 
concentrations reduced 
within the excavation area

◦ Excavate and backfill 
2,500 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 156,000 gallons 
of water as hazardous waste 

$252,000

$975,000

$240,000

Notes:
AOPC - Area of potential concern

No Action

Whole-AOPC Excavation

Technology

Criteria
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Table 6-13
Summary of Detailed Feasibility Analysis for AOPC Southeast of Building 146

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • MODERATE • HIGH Total:  $40,000
◦ No known risk at AOPC
◦ Background exceedances in 
soil are eliminated
◦ Background exceedances in 
groundwater within excavation 
area are eliminated
◦ Groundwater concentrations 
reduced outside excavation area

◦ Moderate sized excavation 
area

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background
◦ Groundwater 
concentrations reduced 
within the excavation area

◦ Excavate and backfill 37 
cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 
◦ Pump, transport, and 
dispose of 2,400 gallons of 
water as hazardous waste 

$20,000

$16,000

$4,000

Notes:
AOPC - Area of potential concern

Technology

Whole-AOPC Excavation

No Action

Criteria
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Table 6-14
Summary of Detailed Feasibility Analysis for AOPC Building 120 West

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • MODERATE • HIGH Total:  $27,000
◦ No known risk or hazard at 
AOPC
◦ Background concentrations 
achieved

◦ Small sized excavation 
area
◦ Excavation area located 
inside building

◦ No known risk or hazard 
at AOPC

◦ Excavate and backfill 20 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste

$19,000

$8,000

• HIGH • MODERATE • HIGH Total:  $102,000
◦ No known risk or hazard at 
AOPC
◦ Background concentrations 
achieved

◦ Small sized excavation 
area
◦ Excavation area located 
inside building

◦ No known risk or hazard 
at AOPC

◦ Excavate and backfill 130 
cubic yards of soil
◦ Transport and dispose of 
soil as hazardous waste

$48,100

$53,300

Notes:
AOPC - Area of potential concern

Technology

Alternative Excavation

No Action

Criteria

Whole AOPC Excavation
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Table 6-15
Summary of Detailed Feasibility Analysis for AOPC Building 222/228

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • MODERATE • HIGH Total:  $27,000
◦ Background exceedances in 
soil are eliminated
◦ Background exceedances in 
groundwater within excavation 
area are eliminated

◦ Small excavation area
◦ Easily achieved with regard 
to technology specific 
requirements

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background
◦ Groundwater 
concentrations reduced 
within the excavation area

◦ Excavate and Backfill 20 
cubic yards of soil
◦  Transport and Dispose of 
soil as hazardous waste 

$19,000

$8,000

• HIGH • DIFFICULT • HIGH Total:  $1,185,000
◦ No known risk at AOPC
◦ Background exceedances in 
soil are eliminated
◦ Background exceedances in 
groundwater within excavation 
area are eliminated

◦ Difficult to implement with 
buildings in place

◦ No known risk at AOPC
◦ Soil exceedances reduced 
to background

◦ Excavate and backfill 
2,300 cubic yards of soil
◦  Transport and dispose of 
soil as hazardous waste 

$284,000

$901,000

Notes:
AOPC - Area of potential concern

Technology

Whole-AOPC Excavation

No Action

Criteria

Alternative Excavation
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Table 6-16
Summary of Detailed Feasibility Analysis for AOPC South of Building 121

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of 

Human Health Cost Description Cost (Net Present Value)
• HIGH • READILY • HIGH Total:  $0
◦ No known risk at AOPC ◦ No material or equipment 

required
◦ No known risk at AOPC ◦  No additional costs by 

implementation
• HIGH • MODERATE • HIGH Total:  $87,000
◦ No known risk or hazard at 
AOPC
◦ Background concentrations 
achieved

◦ Small sized excavation 
area
◦ Highly sensitive utilities in 
area make excavation very 
risky

◦ No known risk or hazard 
at AOPC

◦ Approximately 20 cubic 
yards of soil to be removed; 
however most likely need 
to use method such as air 
knife for removal
◦ Possible soil disposal as 
hazardous waste

$80,000

$7,000

Notes:
AOPC - Area of potential concern

Technology

Whole-AOPC Excavation

No Action

Criteria
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Table 7-1
Conceptual Remedial Action Plan

2701 North Harbor Drive, San Diego, California

AOC/AOPC Recommended Remedial Action
• EISB for VOCs in groundwater
• Targeted excavation for PCE in soil

Building 156 - VOCs/PCBs • Targeted excavations for PCBs and VOCs in soil
• Targeted excavation for potential LNAPL in soil
• Targeted excavation or ISR-soil mixing with FeSO4for CrVI in soil
• ISR with EVO for CrVI in groundwater
• Targeted excavation for VOCs in soil
• Chemox/Biostimulation for TPH in saturated soil

Building 120 South - TPH • Targeted excavation
• EISB for VOCs in groundwater
• Targeted Excavations for VOCs and PCBs in soil
• EISB for VOCs in groundwater
• Targeted excavation for metals in soil
• EISB for VOCs in groundwater
• Targeted Excavation for TPH in soil

Explosives Area - PCBs • Alternative excavation for PCBs in soil
Test Cell #4/Area D  - TPH/VOCs • To be determined based on soil gas evaluation/LNAPL
Building 142 - TPH/VOCs • No action
Southeast of Building 146 - VOCs • No action
Building 120 West - PCBs • Alternative excavation for PCBs in soil
Building 222/228 - Metals/PCBs • Alternative excavation for PCBs in soil
South of Building 121 - PCBs • No action

Notes:
AOC - Area of concern
AOPC - Area of potential concern
CrVI - Hexavalent chromium
EISB - Enhanced in-situ bioremediation
FeSO4 - Ferrous sulfate
ISR - In-situ reduction
MNA - Monitored natural attenuation
PCB - Polychlorinated biphenyls
PCE - Tetrachloroethene
SVOC - Semi-volatile organic compound
TPE - Two phase extraction
TPH - Total petroleum hydrocarbons

Building 180 - VOCs/TPH

Building 102 - VOCs/TPH

Building 130/166 AST/120/121 - VOCs/SVOCs/Metals/PCBs

Former Maintenance Yard - VOCs/Metals

Building 131/242 - VOCs/SVOCs

Building 158 - Metals/VOCs
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1,4-Dioxane = 150 ug/L

1,4-Dioxane = ND<0.5 ug/L

PCE =      ND<0.5 ug/L
TCE =      ND<0.5 ug/L
cis-1,2-DCE = 0.7 ug/L
VC =       ND<0.5 ug/L
1,4-Dioxane = 240 ug/L

PCE* =        24 ug/L
TCE* =        4.9 ug/L
cis-1,2-DCE* = 27,000 ug/L
VC* =            4,200 ug/L
1,4-Dioxane =   120 ug/L

PCE =        ND<25 ug/L
TCE =        ND<25 ug/L
cis-1,2-DCE =   83 ug/L
VC =            2,300 ug/L
1,4-Dioxane = 680 ug/L

PCE =             41,000 ug/L
TCE =                9,600 ug/L
cis-1,2-DCE = 15,000 ug/L
VC =                    630 ug/L
1,4-Dioxane =      4.7 ug/L

PCE =            9,400 ug/L
TCE =            4,300 ug/L
cis-1,2-DCE = 11,000 ug/L
VC =              1,000 ug/L
1,4-Dioxane =      89 ug/L

PCE =                5.5 ug/L
TCE =                  1.0 ug/L
cis-1,2-DCE =        1.3 ug/L
VC =                        2.2 ug/L
1,4-Dioxane = ND<0.52 ug/L

PCE =                5.9 ug/L
TCE =                  1.9 ug/L
cis-1,2-DCE =        10 ug/L
VC =                      0.35 ug/L
1,4-Dioxane = ND<0.5 ug/L

PCE* =           28,000 ug/L
TCE* =             5,300 ug/L
cis-1,2-DCE* = 3,200 ug/L
VC* =                  340 ug/L
1,4-Dioxane =     38 ug/L
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* Data from 23 August 2007 sampling event; other samples collected 2nd quarter 2006-1st Quarter 2007 as shown on tables 3-1 through 3-6
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Lithologic Contact

Groundwater Elevation

! Soil Sample

!(A

!(A

#0
#0

#0

#0#0#0#0

#0#0#0#0

#0 #0

#0

#0#0#0#0

#0

#0#0#0#0#0#0

!(A

!(A

!(A

!(A

!(A

!(A

!(A

!(A
!(A !(A

!(A

!(A
!(A

!(A

BLD156-MW3T-17

B131-MW2

B131-MW1

B131-MW2D

B131-MW3D
B131-MW3

T-21

T-22

T-23

T-24
B131-MW5

T-44

#0
T-45

T-46

T-8

B

B'

242

P1

T-6

T-5

T-4

T-3

T-2

T-1

GT4

SDE

B23

B24

T-28

T-27T-26
T-25

T-13T-14
T-15
T-16

T-18

T-19
T-20

A-67

A-49

A-63

142NC

C2-42

142WGP

142WEP

TC4EEP

TC4EHP
TC4EGP

TC4WEP

TC4MWNC

B24MH30

B131-MW4

A-68  INA-68  OUT

142EBP/WDP

BLD156-MW1

152

146

156

131

105

146

158

0

104

152

150

157

153

#*



Hydrogeologic Cross-Section C-C'
Building 166/120/121

Figure
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B120-MW4
T-50

Concrete

Clay

Fine Sand/Silty Sand

Silt

T-51 T-52 T-53

Bay Point Formation

Bay Fill/Bay Muds

BLD120-MW2

Property Boundary

Lithologic Contact

Groundwater Elevation

!(A

#*

Monitor Well

Hydropunch

C C'

1,1-DCE =              17 ug/L
1,4-Dioxane =         2.5 ug/L
Benzene =            0.52 ug/L
Chlorobenzene =  0.91 ug/L
cis-1,2-DCE =    9,100 ug/L
trans-1,2-DCE =   140 ug/L
TCE =          3,600 ug/L
PCE =           22,000 ug/L
VC =               200 ug/L

cis-1,2-DCE = 3.1 ug/L
TCE =         1.3 ug/L
PCE =            8.7 ug/L

bis(2-ethylhexyl) Phthalate = 48 ug/L
cis-1,2-DCE =                  14 ug/L
TCE =                                3.4 ug/L
PCE =                                 13 ug/L

PCE =      7.4 ug/Kg
TPH (HRO) = 21 mg/Kg

1,1-DCA =                           25 ug/L
1,1-DCE =                         330 ug/L
1,1,2-Trichloroethane =    1.4 ug/L
1,2-Dichloroethane =      7.0 ug/L
1,4-Dioxane =               1,300 ug/L
Benzene =                       0.62 ug/L
cis-1,2-DCE =               4,700 ug/L
trans-1,2-DCE =                 79 ug/L
TCE =                              2,400 ug/L
PCE =                               3,100 ug/L
VC =                                      4.7 ug/L

cis-1,2-DCE = 3.5 ug/L
TCE =           0.59 ug/L
PCE =           0.88 ug/L

cis-1,2-DCE =  11 ug/L
TCE =       1.8 ug/L
PCE =       1.9 ug/L
TPH (DRO) =  1.8 mg/L
TPH (HRO) =  5.5 mg/L

bis(2-ethylhexyl) Phthalate = 7.0 ug/L
cis-1,2-DCE =                         23 ug/L
trans-1,2-DCE =                   2.2 ug/L
VC =                              0.82 ug/L

Acetone =                    31 ug/L
bis(2-ethylhexyl) Phthalate = 7.0 ug/L
cis-1,2-DCE =                4.1 ug/L
TCE =                     0.73 ug/L
PCE =                       0.54 ug/L
TPH (DRO) =                         1.1 mg/L
TPH (GRO) =                       1.0 mg/L

cis-1,2-DCE = 29 ug/L
TCE =           0.86 ug/L
PCE =          0.76 ug/L
VC =            1.4 ug/L

TCE =   1.2 ug/L
PCE = 0.63 ug/L

No Detections > MRLNo Detections > MRLNo Detections > MRL

Soil Sample

Groundwater Sample

2701 North Harbor Drive
San Diego, California

£

B120-MW-4 and BLD120-MW-2 sampled January 2007
T-50, T-51, T-52, and T-53 sampled October 2006 

N
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N
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ecovery

N
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ecovery

N
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ecovery

GRO - Gasoline Range Organics
DRO - Diesel Range Organics
HRO - Heavy Range Organics

No Detections > MRL

1,4-Dioxane =           34 ug/L
1,1-DCE* =               5.3 ug/L
cis-1,2-DCE* =       1,200 ug/L
trans-1,2-DCE* =       24 ug/L
TCE* =               340 ug/L
PCE* =                  140 ug/L
VC* =                    1.3 ug/L

1,1-DCA =           20 ug/L
1,1-DCE =        250 ug/L
cis-1,2-DCE = 1,100 ug/L
trans-1,2-DCE =  25 ug/L
TCE =            1 ,600 ug/L
PCE =           3,200 ug/L

1,1-DCA =              55 ug/L
1,1-DCE =                110 ug/L
1,1,2-Trichloroethane = 6.9 ug/L
1,4-Dioxane =             760 ug/L
Chloroform =                  6.4 ug/L
cis-1,2-DCE =               180 ug/L
TCA=                              13 ug/L
TCE =                    4,800 ug/L
PCE =                   3,600 ug/L

#* #*

#*
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MRL - Method Reporting Limit

*Data from 21 August 2007 sampling event; other samples collected 2nd quarter 2006-1st Quarter 2007 as shown on tables 3-1 through 3-6
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Clay 
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Silt 

Lithologic Contact
Groundwater Elevation

#0 Hydropunch

!(A
!!A(

Shallow Monitor Well

Deep Monitor Well

Groundwater Sample Depth

Asphalt

Gravel

Fill

1,1-DCA =     0.64 ug/L
1,4-Dioxane = 6.0 ug/L

No Detections > MRL

No Detections > MRL

No Detections > MRL

trans-1,2-DCE = 0.58 ug/L
Naphthalene =     3.1 ug/L
Acenaphthene =  7.1 ug/L

cis-1,2-DCE = 68 ug/L

TCE =                  13 ug/L
4-Methylphenol = 7.0 ug/L

Acetone =                 20 ug/L
Carbon Disulfide =        3.8 ug/L
4-Methyl-2-pentanone = 15 ug/L

Acetone = 33 ug/L
TCE =      4.3 ug/L

TPH (HRO) =       1.2 mg/L
Acetone =           76 ug/L
Carbon Disulfide = 14 ug/L
2-Butanone =        16 ug/L

Acetone =                  13 ug/L
TCE =                      35 ug/L
4-Methyl-2-pentanone = 11 ug/L
Toluene =                 0.68 ug/L

TPH (DRO) = 4.7 mg/L
TPH (HRO) = 3.6 mg/L
Acetone=    15 ug/L

T-55

T-54

MWCL-7

MWCL-6

MWCL-5

MWCL-4

MWCL-3

MWCL-8

MWCL-2 MWCL-1

Storm Water Conveyance System

#*

D
D'

TPH (DRO) = 1.8 mg/L
TPH (HRO) = 1.7 mg/L
Acetone =    36 ug/L

2701 North Harbor Drive
San Diego, California

54-inch SWCS

60-inch SWCS
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 in
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MRL - Method Reporting Limit

N
o R
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N
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ecovery

DRO - Diesel Range Organics
HRO - Heavy Range Organics

#*

#* #* #*
#* #* #* #*

Bis(2-ethylhexyl)Phthalate = 8.7ug/Kg

Samples collected 2nd quarter 2006-1st Quarter 2007 as shown on tables 3-1 through 3-6
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Water levels gauged on 21 August 2007 from 8:00 AM to 11:30 AM
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Background Groundwater
Concentration Exceedances

2701 North Harbor Drive
San Diego, California
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From Site Characterization Report
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Background Soil 
Concentration Exceedances

2701 North Harbor Drive
San Diego, California
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Samples collected 2nd quarter 2006-1st Quarter 2007 as shown on tables 3-1 through 3-6
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1.0 INTRODUCTION 

This feasibility study of the Convair Lagoon vicinity groundwater and the 60-inch 
storm water conveyance system (60-inch SWCS) remedial alternatives has been 
prepared by Geosyntec Consultants, Inc. (Geosyntec) on behalf of TDY Industries, Inc. 
for the Airport/Former TRA site located at 2701 North Harbor Drive in San Diego, 
California (the Site).  This Feasibility Study serves as Appendix A to the RI/FS for the 
Site, required by Cleanup and Abatement Order No. R9-2004-0258 (the CAO) issued 
by the San Diego Regional Water Quality Control Board (RWQCB, 2004). 

This report has been prepared by Mr. Chris Lieder, PG, Ms. Jennifer Schwartz, PE, and 
Mr. Jim Cox.  This report was reviewed by Mr. Brian Hitchens, PG, CHG and Mr. Sam 
Williams, PG, CHG in accordance with the peer review policy of the firm. 

1.1 Background 

In accordance with Directive D.3.b of the CAO, a feasibility study of potential remedial 
alternatives was conducted for each on-site Area of Concern (AOC) and Area of 
Potential Concern (AOPC).  The CAO additionally requires the evaluation of potential 
offsite impacts to Convair Lagoon.  In Appendix A to the Risk Assessment (Geosyntec, 
2010), potential soil, sediment, and groundwater pathways were evaluated for the 
potential to impact Convair Lagoon.  Site constituent concentrations were compared to 
applicable California Toxics Rule (CTR) standards.   

The following pathways were evaluated in the Risk Assessment Appendix A 
(Geosyntec, 2010): 

Groundwater/Seep: 

• Migration of impacted groundwater in the shallow/deep interval from the 
Site to Convair Lagoon (discharge to surface water and/or pore water); 

• Migration of impacted groundwater from the Site to the SWCS backfill 
material followed by discharge into Convair Lagoon; and  

• Migration of impacted groundwater from the Site to the SWCS (i.e. seeps) 
followed by discharge into Convair Lagoon. 
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Soil/Sediment 

• Migration of impacted soil/sediment from the surface of the Site to the 
SWCS followed by discharge into San Diego Bay; 

• Migration of impacted storm drain backfill material to the SWCS followed 
by  discharge into San Diego Bay; and 

• Migration of impacted sediment currently within the SWCS followed by 
discharge into San Diego Bay. 

From this analysis, two source/pathways were brought forward to this RIFS Appendix 
A for evaluation.  These pathways are migration of existing sediment impacts within the 
60-inch SWCS to Convair Lagoon and migration of impacted groundwater to Convair 
Lagoon.   

The only other SWCS to remain on-site after demolition activities have been completed 
is the 54-inch SWCS.  The 54-inch SWCS was evaluated in the Risk Assessment 
Appendix A (Geosyntec, 2010).  Movement of existing sediment was not considered a 
significant pathway within the 54-inch SWCS, as no tributary socks on the 54-inch 
SWCS have contained sampleable volumes of sediment since the January 2006 storm 
drain cleanout and the SWCS has remained essentially free of sediment accumulation. 

Groundwater samples indicate that compounds of concern (COC) concentrations are 
below CTR standards in the vicinity of the 54-inch and 60-inch SWCS.  As an 
additional measure, seeps into the 54-inch SWCS were patched in July 2009.  For these 
reasons the 54-inch SWCS is not evaluated further in this RI/FS Appendix A.   

The Risk Assessment Appendix A also presented a quantitative evaluation of a potential 
maintenance worker exposure scenario in the 60-inch SWCS, with recommendations 
for worker notifications and personal protective equipment until the remediation is 
complete.        

1.2 Remedial Investigation/Feasibility Study Objective 

The objective of this RI/FS Appendix A is to present the feasibility study of potential 
remedial alternatives for off-site groundwater and existing impacted sediment within 
the SWCS. Recommendations for remedial action are also provided.  This document 
has been prepared in accordance with Directives D.3.a and D.3.b of the CAO. 
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This feasibility study evaluates potential options for mitigation of these impacts on the 
basis of effectiveness, implementability, protection of human health and the 
environment, and cost.  

1.3 Report Organization 

The remainder of this report consists of the following 

• Section 2, “Feasibility Study,” presents the screened potential remedial 
alternatives for each AOC, and detailed evaluations of each; 

• Section 3, “Conceptual Remedial Action Plan,” presents the recommended 
action for each AOC, and a conceptual implementation plan; and 

• Section 4, “References,” lists the documents cited in this report. 
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2.0 FEASIBILITY STUDY 

This feasibility study evaluates the effectiveness, implementability, protection of 
Convair Lagoon receptors, and cost of each alternative for the groundwater impacts in 
the vicinity of Convair Lagoon and the sediment impacts in the 60-inch SWCS.   

A recommended remedial alternative is presented based on the findings of the 
feasibility study in accordance with Directive D.3.c of the CAO.  This feasibility study 
consists of a detailed analysis of remedies considered potentially appropriate. 

2.1 Detailed Feasibility Analysis 

Each remedial alternative retained from the screening analysis was subjected to a 
detailed analysis against four criteria.  These criteria are presented below.   

Effectiveness 

Effectiveness was evaluated based on the ability of each alternative to prevent off-site 
impacts in excess of CTRs or background, as appropriate. 

Implementability 

Implementability was evaluated based on the ability to construct and reliably operate 
each alternative.  Specific factors evaluated were availability of equipment, material, 
and technical personnel; ability to meet technology-specific regulations until the 
remedial action is complete; and operation, maintenance, replacement, and monitoring 
of the remedial alternative components.  Each remedial alternative was rated as readily 
implementable, moderately implementable, or difficult to implement based on the 
criteria above. 

Overall Protection of Convair Lagoon Receptors  

Remedial alternatives were evaluated with respect to their overall ability to be 
protective of Convair Lagoon receptors during remedy implementation and after 
remediation is completed.  Specific factors considered were the anticipated time frame 
required to reduce risk or hazard and the protection of the general public, environmental 
receptors within the lagoon, and site workers during the remedial action.  A longer time 
frame to achieve remedial goals was considered less protective overall than a shorter 
time frame. 
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Cost 

An evaluation of both capital and recurring costs was performed.  Recurring costs are 
post-construction costs necessary to ensure the continued effectiveness of a remedial 
action alternative.  The result of the cost evaluation is presented numerically.  These 
cost estimates are only an approximation based on the currently understood potential 
remedial systems designs.   

2.2 Remedial Alternatives for the Existing Sediment Impacts within the 60-
Inch SWCS 

Remedial alternatives considered for possible application to 60-Inch SWCS impacted 
sediment are described below.  The technology which was eliminated from 
consideration is presented first, followed by the retained technologies. 

Screened Technology 

SWCS Excavation and Replacement was screened and eliminated from the proposed 
options based on economic infeasibility.  Trenchless remediation of the SWCS with 
technologies such as cast-in-place pipe re-lining offers a much more cost-effective 
alternative to excavation and replacement, with far less disruption than a major 
trenching operation across a key transportation corridor such as North Harbor Drive. 

Retained Technologies 

The following remedial alternatives were retained for further analysis for the SWCS 
sediment pathway: 

• No Action; 
• 60-Inch SWCS Discharge Channel Monitoring and Maintenance; 
• 60-Inch SWCS Cleaning; and 
• 60-Inch SWCS Cleaning and Lining. 

These alternatives are described below along with a discussion of their effectiveness 
and technical and economic feasibility. 
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2.2.1 No Action 

This alternative consists of performing no work now or in the future to attempt to 
mitigate existing conditions.  

2.2.2 60-Inch Discharge Channel Monitoring and Maintenance 

This alternative consists of ongoing monitoring and periodic removal of accumulated 
sediment in the engineered channel at the Convair Lagoon Outfall to the 60-inch 
SWCS.    

2.2.3 60-Inch SWCS Cleanout  

This alternative would be implemented after Site demolition activities have removed all 
tributaries to the 60-inch storm drain.  This alternative consists of installing plugs in the 
60-inch SWCS, dewatering the isolated SWCS section, and then removing sediment 
from the storm drain line through a combination of manual pressure washing, sweeping, 
shoveling, and high pressure jetting and high vacuum technology.  Sediment within the 
storm drain outfall would be removed at low tide.   

2.2.4 60-Inch SWCS Cleaning and Lining 

This alternative consists of installing plugs in the 60-inch SWCS, dewatering the 
isolated SWCS section, and then removing sediment from the storm drain line through a 
combination of manual pressure washing, sweeping, shoveling, and high pressure 
jetting.  A cured-in-place pipe (CIPP) would then be installed within the on-site portion 
of the 60-inch SWCS.  The CIPP technology results in a seamless pipe throughout the 
lined section.  Sediment within the storm drain discharge channel would be removed at 
low tide. 

2.3 Remedial Alternative Evaluation 

This section compares the specific criteria of effectiveness, implementability, overall 
protection of human and ecological health, and cost of each alternative. 

The alternatives which are identified as technically feasible are subsequently evaluated 
on a basis of economic feasibility as described in State Water Resources Control Board 
Resolution 92-49, in which the incremental benefit of attaining further reductions in the 
concentration of constituents are compared with the incremental cost of achieving those 
reductions.  Evaluated benefits include, current and planned future land use and social 
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or economic impacts to the surrounding community.  Based on this combined technical 
and economic evaluation, a recommended remedial action is presented. 

2.3.1 Alternative 1 – No Action 

Effectiveness 

The relative ability of this alternative to prevent PCB discharges from the 60-inch 
SWCS to Convair Lagoon is low.  Although background concentrations may be 
achieved over time after the tributaries are removed, this alternative does not include 
long-term monitoring.  Changes to constituent concentration or potential offsite 
migration would not be documented. 

This alternative would be unlikely to achieve remedial objectives, based on constituent 
concentrations and site conditions. 

Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 2.1. 

Overall Protection of Convair Lagoon Receptors 

The overall ability of No Action to be protective of Convair Lagoon receptors is low, 
because the discharge channel can be expected to fill over time, eventually reducing its 
efficacy.  Because potential surface sources and tributaries will be removed during Site 
demolition, it is possible that background concentrations would be achieved over time.  
However, without a monitoring program, future site conditions would be unknown. 

Cost 

No costs would be expected by implementation of this alternative. 

2.3.2 Alternative 2 – 60-Inch Discharge Channel Monitoring and Maintenance 

Effectiveness 

The relative ability of this alternative to mitigate PCB discharges from the 60-inch 
SWCS to Convair Lagoon is moderate.  A monitoring and periodic sediment removal 
program would (1) provide ongoing data to evaluate remaining discharge channel 



 
Section 2   Feasibility Study 

A - 8 
 

sediment capacity, and (2) clean out sediment from the discharge channel as necessary 
to maintain capacity within the channel.   

Background concentrations could potentially be achieved over time as impacted 
sediment is removed from the discharge channel after upgradient sources (SWCS 
tributaries) are removed during the Site demolition process.  As PCB concentrations 
decline within the 60-inch SWCS and discharge channel sediment, the total mass of 
PCBs removed per cleanout activity will decline.  Because of the significant cost of 
discharge channel dredging operations (approximately $100,000 per event), ongoing 
routine sediment removal actions may become economically infeasible without direct 
source reduction activities within the SWCS. 

This alternative is moderately likely to reach objectives, but may require ongoing 
monitoring and periodic removal of accumulated sediment over a long period of time, 
based on existing PCB concentrations within the 60-inch SWCS. 

Implementability 

Discharge Channel Monitoring and Maintenance is readily implementable with regard 
to the criteria as defined in Section 2.1. 

Overall Protection of Convair Lagoon Receptors 

The overall ability of Discharge Channel Monitoring and Maintenance to protect 
potential receptors in Convair Lagoon is moderate.  There would be a monitoring 
program in place to ensure that the 60-inch SWCS discharge channel continues to have 
sufficient sediment capacity to mitigate the migration of impacted sediment to Convair 
Lagoon.  The sediment removal program would remove potentially impacted sediment 
from the system during each cleanout event.  However, this is a long term remedy 
which does not immediately address impacted sediment currently within the 60-inch 
SWCS.  There will also be ongoing risk that a significant storm event may mobilize 
sediments from within the channel into Convair Lagoon. 

Cost 

There would be no upfront capital cost to implement Discharge Channel Monitoring 
and Maintenance but this remedial option could potentially result in moderate ongoing 
O&M costs.  The approximate cost of implementing this remedial option is $728,000.  
O&M costs would primarily be associated with approximately triennial trough cleanout, 
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sample collection and analysis, and reporting.  The estimated cost assumes that this area 
would be monitored and maintained for 15 years.    

2.3.3 Alternative 3 – 60-Inch SWCS Cleanout  

Effectiveness 

The relative ability of this alternative to mitigate PCB discharges from the 60-inch 
SWCS to Convair Lagoon is high.  Although very high cleanout performance can be 
achieved, small volumes of sediment potentially impacted with PCBs may be left 
behind. 

Because all tributaries will be removed and all potential PCB sources related to on-Site 
structures will be removed during Site demolition, the potential for recontamination of 
sediment within the 60-inch SWCS from an on-Site source is low.   

This alternative has a moderately high ability to achieve background concentrations in 
the discharges from the 60-inch SWCS to Convair Lagoon through the direct removal 
of sediment from the SWCS and the discharge channel.   

Implementability 

The 60-Inch SWCS Cleanout alternative is moderately implementable with regard to 
the criteria as defined in Section 2.1.  Due to the intertidal elevation of the SWCS and 
the nature of the storm drain construction, cleanout is technically challenging. 

Overall Protection of Convair Lagoon Receptors 

The overall ability of 60-Inch SWCS Cleanout to mitigate PCB discharges from the 60-
inch SWCS to Convair Lagoon is high.  The completeness of the cleanout would be 
observed and documented with a cleanup goal of removal of all visible sediment.  
Because the cleanout would be performed after on-site source removal (i.e., after Site 
demolition activities), it is very likely that 60-inch SWCS Cleanout would mitigate 
Site-related PCB discharges from the 60-inch SWCS to Convair Lagoon. 
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Cost 

The 60-Inch SWCS and Channel Cleanout Alternative has a high capital cost.  The 
approximate cost of implementing this remedial option is $590,000.   

2.3.4 Alternative 4 – 60-Inch SWCS Cleanout and Lining 

Effectiveness 

The relative ability of this alternative to mitigate PCB discharges from the 60-inch 
SWCS to Convair Lagoon is high.  This alternative will be performed after all 
tributaries to the SWCS are removed during Site demolition.  The liners in the 60-inch 
SWCS will completely isolate this portion of the SWCS from potential residual 
sediment or infiltration. 

This alternative has a high likelihood of achieving background concentrations in the 
discharges from the 60-inch SWCS to Convair Lagoon.  However, because there are no 
documented PCB impacts in soil or groundwater in the vicinity of the on-site portion of 
the 60-inch SWCS, the incremental benefit of installing the lining system cannot be 
quantified, but is estimated to be small. 

Implementability 

The 60-Inch SWCS Cleaning and Lining alternative is moderately implementable with 
regard to the criteria as defined in Section 2.1.  Due to the intertidal elevation of the 
SWCS and the nature of the storm drain construction, cleaning and lining are 
technically challenging. 

Overall Protection of Convair Lagoon Receptors 

The overall ability of 60-Inch SWCS Cleanout and Lining to mitigate PCB discharges 
from the 60-inch SWCS to Convair Lagoon is high.  Because the cleaning and lining 
would be performed after source removal (i.e., after Site demolition activities), it is very 
likely that these remedial actions would mitigate Site related PCB discharges from the 
60-inch SWCS to Convair Lagoon.  However, current Site data do not indicate residual 
PCB impacts either in storm drain backfill or groundwater adjacent to the SWCS.  
Based on these observations, this alternative is not significantly more protective than 
Alternative 3.  As no known residual concentrations are addressed by this remedial 
action, residual concentrations are not anticipated to unreasonably affect present and 
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anticipated beneficial use of water, or result in water quality less than that prescribed in 
the Water Quality Control Plans and Policies adopted by the State and Regional Water 
Boards.   

Cost 

The 60-Inch SWCS Cleanout and Lining alternative has a high capital cost.  The 
approximate cost of implementing this remedial option is $1,350,000.      

2.3.5 Recommended Remedial Option 

Alternative 1 – “No Action” is considered technically feasible. However, this 
alternative is not sufficiently protective of Convair Lagoon receptors given current 
sediment concentrations in the SWCS.  

Alternative 2 - “60-Inch Discharge Channel Monitoring and Maintenance” could be 
protective of Convair Lagoon receptors.  Existing data from the Convair Lagoon Sand 
Cap study (Geosyntec, 2008) and the WDR monitoring program (WSSI, 2008) indicate 
the Convair Lagoon Discharge Channel is capable of mitigating PCB impacts to the 
Convair Lagoon Cap.  Monitoring and maintenance of this channel is a feasible 
alternative for mitigating PCB impacts from the 60-inch SWCS.  However this 
alternative does not directly address PCBs existing within the SWCS system and may 
not be effective during large storm events with high storm water flow rates.   

This remedial alternative is less protective and requires a much longer O&M timeframe 
(currently estimated at 15 years) than the direct removal or lining proposed in 
Alternatives 3 and 4.  The total estimated costs are approximately $140,000 more than 
Alternative 3 and $572,000 less than Alternative 4.  This alternative has a moderate 
likelihood of meeting the remedial objective of mitigating PCB discharges from the 60-
inch SWCS to Convair Lagoon.   

Although this alternative could be implemented until background conditions are met in 
the SWCS, this would require a long time frame to achieve.  As PCB concentrations 
decline within the 60-inch SWCS and discharge channel sediment, the total mass of 
PCBs removed per cleanout activity will decline.  Because of the significant cost of a 
discharge channel dredging operations (approximately $110,000 per event), the cost for 
the remedy could quickly exceed projected costs for Alternative 3, direct removal of the 
sediment within the discharge channel and 60-inch SWCS.   
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Alternative 3 - “60-Inch SWCS Cleanout” would mitigate potential impacts to Convair 
Lagoon by removal of impacted sediment within the SWCS, after the tributary system is 
removed and Site demolition is complete.  Although this alternative involves significant 
capital expense, this alternative is estimated to be less costly and more effective overall 
than Alternative 2.  The benefit of this Alternative over Alternative 2 is the removal of 
impacted sediment within the on-site portion of the 60-inch SWCS, resulting in 
immediate source reduction in the system, and reduced potential for future Convair 
Lagoon impacts.   

Alternative 3 has a high likelihood of mitigating PCB discharges from the 60-inch 
SWCS to Convair Lagoon and also has the potential to achieve background 
concentrations through the direct removal of impacted sediment following site 
demolition.  This alternative is estimated to be less expensive than Alternative 2; with 
the additional benefit of direct source removal.  

Alternative 4 “60-Inch SWCS Cleanout and Lining” would mitigate potential impacts 
to Convair Lagoon by elimination of potential pathways from within the SWCS through 
lining of the system, after the tributary system is removed during Site demolition and all 
visible residual sediments are removed.  Liner installation costs make this alternative 
roughly $782,000 more expensive than Alternative 2 and $920,000 more than 
Alternative 3.  The incremental benefit of Alternative 4 over Alternative 3 is that the 
complete relining of the 60-inch SWCS system results in a physical barrier which 
would prevent soil or groundwater from seeping into the SWCS.  However, as current 
Site data do not indicate the presence of PCBs or other COCs in soil or groundwater in 
the vicinity of the 60-inch SWCS, the incremental benefit of installing the lining system 
cannot be quantified, but is estimated to be small. 

While Alternative 4 has a high likelihood of mitigating PCB discharges from the 60-
inch SWCS to Convair Lagoon, this alternative is more than double the cost of 
Alternative 2 and nearly three times the cost of Alternative 3.  Although there are 
potential benefits to installing a physical barrier within the line, it is likely that this 
engineered control would require maintenance over time, while providing no 
quantifiable benefit to the people of the State.    

The recommended remedial alternative for this AOC is Alternative 3 “60-Inch SWCS 
Cleanout”.  Alternative 3 provides direct source removal of impacted sediment from the 
SWCS and Channel, with documentation that all visible sediment is removed.  
Alternative 3 provides effective source control consistent with maximum benefit to the 
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people of the State, does not unreasonably affect present or anticipated beneficial use of 
water, and does not result in water quality less than that prescribed in the Water Quality 
Control Plans and Policies adopted by the State and Regional Water Quality Control 
Boards.   

2.4 Remedial Alternatives for Off-Site Groundwater Impacts 

Remedial alternatives have been considered for possible application to off-Site 
groundwater with dissolved metals, VOCs, SVOCs, and potential PCB impacts in 
excess of the CTR and in excess of background concentrations.  Although several 
metals and SVOCs have been detected sporadically or at laboratory estimated 
concentrations above the CTR in groundwater wells in the vicinity of Convair Lagoon, 
none of these constituents appear to be Site related.  Ultra high resolution PCB 
congener analyses were performed on groundwater samples from all Convair Lagoon 
vicinity monitor wells.  Trace detections of PCBs exceeding the CTR have been 
reported for every sample collected from both the shallow and deeper monitor wells.  
All of these results were reported as estimated concentrations between the laboratory 
reporting and detection limit.  Trace detections of PCBs exceeding the CTR have also 
been reported for every associated laboratory Method Blank.   

During a site-wide sampling event in January 2010, groundwater was analyzed for 
PCBs in all on-site groundwater monitor wells.  PCBs were only detected in one well, 
B120-MW2, at a concentration of 19 ug/L (Geosyntec, 2010).  All other wells, 
including three wells located downgradient of B120-MW2 (B120-MW4, -MW5, and 
-MW7), were non-detect with detection limits of approximately 0.005 ug/L.  The B120-
MW-4, -MW5, and –MW7 results demonstrate that the PCBs detected at B120-MW2 
have not significantly migrated.  Similar or lower concentrations of PCBs in 
groundwater elsewhere on-Site (e.g., those potentially resulting from PCBs in LNAPL 
at the Building 120 South AOC) are similarly not expected to migrate.  Step-out borings 
were performed to delineate the extent of LNAPL, which appears to be limited to within 
approximately 20 feet of the excavation (within the footprint of Building 120).  The 
maximum aqueous solubility of the PCB Aroclors commonly detected on-Site (Aroclor 
1248, 1254, and 1260) range from 2.7 ug/L to 54 ug/L (EPA, 1980).  Groundwater 
concentrations substantively greater than the 19 ug/L recently detected at B120-MW2 
aren’t likely based on these low aqueous solubilities and the relatively low 
concentrations of VOCs remaining in on-site groundwater.  Therefore, the trace 
detections of PCBs observed in the Convair Lagoon vicinity groundwater samples are 
not believed to result from on-site impacts.  The trace detections in these samples may 
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result from sample contamination or a low-level ambient source such as historical PCBs 
in the original San Diego Bay dredge-fill material used to reclaim the land in this area. 

Groundwater modeling was performed and presented in the Risk Assessment, Appendix 
A (Geosyntec, 2010).  This modeling evaluated the detections of PCBs in groundwater 
(regardless of their source) and their potential mobility to Convair Lagoon.  The model 
results show that trace detections of PCBs in groundwater in the Convair Lagoon 
vicinity are not predicted to impact Convair Lagoon pore water or surface water at 
concentrations exceeding the CTR.  Therefore this pathway is not considered 
significant.  However, it was recommended that this pathway be further evaluated in the 
RI/FS.  

The technology which was eliminated from consideration is presented first, followed by 
the retained technologies. 

Screened Technology 

Groundwater Pump and Treat - The overall ability of pump and treat to protect 
human health and the environment is low.  Due to the saline nature of the groundwater 
in the vicinity of Convair Lagoon, the only treatment alternative capable of meeting 
NPDES standards for surface water discharge is reverse osmosis.  The brine effluent 
from the RO treatment process would create a significant hazardous waste stream, 
which would need to be disposed.  This process would result in a costly and energy 
intensive treatment process which would lead to a net increase in hazardous material 
which needs to be handled and properly disposed.  While groundwater with COCs in 
excess of background would be prevented from reaching Convair Lagoon, the net risk 
to the environment would be increased. 

Retained Technologies 

The following remedial alternatives were retained for further analysis for the off-site 
groundwater migration to Convair Lagoon pathway.   

• No Action; 
• Groundwater Monitoring; 

These alternatives are described below along with a discussion of their effectiveness 
and technical and economic feasibility. 
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2.4.1 No Action 

This alternative consists of performing no work now or in the future to attempt to 
mitigate existing conditions.  

2.4.2 Groundwater Monitoring 

An analytical groundwater model has been prepared and is discussed in the Appendix A 
to the Risk Assessment which predicts that the trace concentrations of PCBs observed 
in groundwater in the vicinity of Convair Lagoon are unlikely to migrate to Convair 
Lagoon at concentrations that exceed the CTR.  This alternative consists of ongoing 
monitoring to evaluate trends in PCB concentrations in groundwater to determine if 
changes in PCB concentration are occurring over time which may affect the modeled 
scenario.  Ongoing groundwater monitoring would also evaluate concentration trends in 
other COCs previously detected above background.  

2.5 Remedial Alternative Evaluation 

This section compares the specific criteria of effectiveness, implementability, overall 
protection of human and ecological health, and cost of each alternative. 

The alternatives which are identified as technically feasible are subsequently evaluated 
on a basis of economic feasibility as described in State Water Resources Control Board 
Resolution 92-49, in which the incremental benefit of attaining further reductions in the 
concentration of constituents is compared with the incremental cost of achieving those 
reductions.  Evaluated benefits include current and planned future land use and social or 
economic impacts to the surrounding community.  Based on this combined technical 
and economic evaluation, a recommended remedial action is presented. 

2.5.1 Alternative 1 – No Action 

Effectiveness 

The relative ability of this alternative to meet CTR or background concentrations is 
moderate.  Although the current modeling data indicates that trace PCB impacts 
currently observed in the Convair Lagoon vicinity are unlikely to reach Convair Lagoon 
at concentrations in excess of the CTR, no sampling would be performed to evaluate 
these modeled results.  Changes to constituent concentration over time would not be 
documented. 
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Implementability 

The No Action alternative is readily implementable with regard to the criteria as 
defined in Section 2.1. 

Overall Protection of Human Health 

The overall ability of No Action to be protective of Convair Lagoon receptors is 
moderate.  Current site data indicate that trace PCBs in groundwater are unlikely to 
migrate to Convair Lagoon at concentrations in excess of the CTR and other potential 
COCs detected sporadically in Convair Lagoon monitor wells are either below CTR 
concentrations or are not believed to be Site related.  However, the No Action 
alternative does not include groundwater monitoring.  As a result, trends in COC 
concentrations will not be monitored over time. 

Cost 

No costs would be expected by implementation of this alternative. 

2.5.2 Alternative 2 – Groundwater Monitoring 

Effectiveness 

The relative ability of this alternative to meet CTR or background concentrations is 
moderate.  Current modeling data indicates that trace PCB impacts currently observed 
in the Convair Lagoon vicinity are unlikely to reach Convair Lagoon at concentrations 
in excess of the CTR.  Groundwater monitoring would be performed to evaluate these 
modeled results and to monitor trends in other COCs to determine if these 
concentrations are changing over the long-term.   

Implementability 

Groundwater monitoring is readily implementable with regard to the criteria as defined 
in Section 2.1. 

Overall Protection of Human Health 

The overall ability of Groundwater Monitoring to protect potential receptors in Convair 
Lagoon is high.  There would be a monitoring program in place to document that 
groundwater concentrations continue to be protective of potential receptors in and 



 
Section 2   Feasibility Study 

A - 17 
 

around Convair Lagoon.  The length of monitoring would be determined by the ability 
to establish trends in constituent concentration over time. 

Cost 

There would be no upfront capital cost to implement Groundwater Monitoring but this 
remedial option could potentially result in moderate ongoing O&M costs.  The 
approximate cost of implementing this remedial option is approximately $400,000.  
O&M costs would primarily be associated with semiannual monitoring and reporting 
for 10 years.    

2.5.3 Recommended Remedial Option 

Alternative 1 – “No Action” is considered technically feasible. However, this 
alternative is not sufficiently protective of Convair Lagoon receptors. 

Alternative 2 - “Groundwater Monitoring” would be protective of Convair Lagoon 
receptors, providing a monitoring network to document trends in COCs in Convair 
Lagoon vicinity groundwater which could validate modeling results and identify 
potential concerns if increasing COC trends are observed.   

The recommended remedial alternative for this AOC is Alternative 2 “Groundwater 
Monitoring”.  Alternative 2 provides ongoing monitoring to confirm the existing 
monitoring and modeling data.  Alternative 2 meets the remedial objective of 
documenting that CTR standards are met for Site-related COCs, with maximum benefit 
to the people of the state, does not unreasonably affect present or anticipated beneficial 
use of water and does not result in water quality less than that prescribed in the Water 
Quality Control Plans and Policies adopted by the State and Regional Water Quality 
Control Boards.   
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3.0 CONCEPTUAL REMEDIAL ACTION PLAN 

The conceptual remedial action plan (RAP) for the 60-Inch SWCS Cleanout is 
presented below.  The conceptual RAP is based on the results of the feasibility study 
presented in Section 2.  Descriptions of the conceptual design of the recommended 
alternatives are provided herein.  These conceptual designs form the basis for the cost-
comparisons within this Appendix, but do not represent final engineered design 
recommendations. 

3.1 60-inch SWCS Cleanout 

All tributaries to the 60-inch SWCS will be removed by the Port during Site demolition 
activities prior to the initiation of clean-out activities on the 60-inch SWCS.  During the 
cleanout of the 60-inch storm drains, a sandbag berm will be constructed at low tide at 
the upgradient property boundary.  This berm will prevent base-flow water from 
upstream portions of the storm drain from entering the working area.  Upstream 
accumulated water will be re-routed from behind the sandbag berm, through a filtered 
containment bin, to the nearest available storm water catch basin.  The location of this 
catch basin will be determined based on post-demolition construction storm water 
management plans, when available. 

After upstream water is diverted, a plug will be installed at the 60-inch SWCS outfall.  
The plug will be equipped with a water relief drain at its base.  For efficiency in water 
management, the 60-inch storm water line may be divided into several work sections 
divided by sand bag berms.  Based on previous cleanout experience, this provides for 
more efficient water management and better dewatering results.  Before cleanout 
activities begin, water within the working area will be pumped down to the greatest 
possible extent, filtered through a dewatering bin to capture any potentially suspended 
sediment, and discharged to the nearest available storm water conveyance.  After 
cleanout activities have commenced, all water within the work zone (from cleanout 
activities and groundwater seepage) will be pumped from the SWCS, passed through a 
dewatering bin, and stored in frac tanks for characterization and discharge to the 
sanitary sewer under a batch discharge permit.   

Sediment in the 60-inch SWCS will be removed through a combination of pressure 
washing, jetting, manual removal, and high-vacuum technology.  The roof, walls and 
joints of the 60-inch SWCS will be hand-cleaned by a pressure washing tip attached to a 
jetter-vac hose to wash adhered sediment to the floor of the SWCS.  The base of the 
storm drain will then be cleaned by pressure washing any remaining sediment down the 
storm drain to the nearest catch basin.  This will be accomplished first mechanically 
using a jetter tip, followed by a polishing step of hand pressure washing the base of the 
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SWCS to collect any remaining sediment.  Accumulated sediment from the SWCS 
discharge channel will also be removed prior to removing the storm drain plug during a 
low tide.  The valve in the plug will be opened and the water level within the drain will 
be allowed to equilibrate prior to removal of the plug.   

3.2 Waste Storage and Disposal 

The water and sediment from the removal activities will be placed into a dewatering bin 
for separation.  Water will be pumped off to a holding tank for characterization and 
discharged to the sanitary sewer under a batch discharge permit.  The sediment will be 
separately characterized and hauled off-Site for disposal.  The accumulated water and 
sediment will be characterized to meet the requirements of the appropriate disposal 
facility.  Sediment and water will be stored on site during characterization, per the right 
of entry (ROE) agreement between the Airport and Geosyntec.   

3.3 Decontamination 

All equipment in direct contact with material from the storm drains will be steam-
cleaned prior to leaving the Site.  Dewatering bins are certified clean by the company 
providing the equipment prior to entering the Site and the bin provider will certify that 
they will be appropriately cleaned before re-use. 

3.4 Health and Safety 

The Site Health and Safety Plan will be modified for the specific tasks required for the 
storm drain cleanout activities.  Significant confined space entry will be required by the 
subcontractor during manual removal of sediment from the storm drain.  The storm 
drain contractor will develop a fully protective confined space entry plan for all 
foreseeable activities related to the storm drain cleanout and all on-site personnel will 
be 40-hour HAZWOPER trained during the completion of this activity.  Safety 
considerations include provisions for audio communication with the surface, real-time 
monitoring for hazardous breathing conditions, supplied air, 2-man (buddy system) 
entry, with appropriate emergency rescue and confined space attendants.   

3.5 Confirmation of Cleanout 

The effectiveness of the storm drain cleaning will be documented through photographic 
or video evidence.  Photographs of each section of storm drain will be taken after 
cleanout has been completed.  A final inspection of the SWCS will be performed to 
document that all visible sediment has been removed from the storm drain.   
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TABLES 



Table 1
Feasibility Analysis for AOC 60-Inch SWCS 

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of Human 

Health Cost Description Cost 
• LIMITED • READILY • LIMITED • LOW Total:  $0
◦ Minimal reduction in 
exposure

◦ No material or equipment 
required

◦ Minimal reduction in 
exposure

• No additional costs by 
implementation

• MODERATE • READILY • MODERATE • MODERATE Total:  $518,000
◦ Contaminant Mass Reduced 
through Channel Cleanout
◦ Exposure is expected to be 
reduced over time

◦ Limited material or 
equipment required
◦ Easily monitored and 
maintained until action is 
complete

◦ Short-term controls to 
mitigate impacts to Convair 
Lagoon
◦ Potential for sediment 
impacts during large storm 
event
◦Long time frame to achieve 
WDR and background

◦ Clean Channel every third 
year for 15 years
◦ Monitor and Sample 
Channel for 15 years  

$450,000

$68,000

• HIGH • MODERATE • HIGH • HIGH Total:  $555,000
◦ PCB impacted Sediments are 
Removed from SWCS
◦ Potential for residual impacts 
within SWCS

◦ Material and equipment 
readily available
◦ Technically difficult to 
effectively implement 
cleaning due to SWCS 
location and configuration

◦ Sediment exposure 
eliminated in short time 
frame

◦ Clean sediment from 950 
feet of 60-inch SWCS
◦ Clean sediment 160 feet of 
Outfall Channel

$480,000

$75,000

• HIGH • MODERATE • HIGH • HIGH Total:  $1,350,000
◦ SWCS pathway is eliminated 
with physical barrier

◦ Material and equipment 
readily available
◦ Technically difficult to 
effectively implement due 
to SWCS location and 
configuration
◦ Requires City of S.D. 
Approval

◦ Sediment exposure 
eliminated in short time 
frame

◦ Clean sediment from 950 
feet of 60-inch SWCS
◦ Line 950-Feet of 60-Inch 
SWCS with CIPP
◦ Clean 160-Feet of Outfall 
Channel

$480,000

$760,000

$75,000

Notes:
AOC - Area of concern
SWCS - Storm Water Conveyance System
CIPP - Cast In Place Pipe
WDR - Waste Discharge Requirement

Criteria

2.  60-Inch Discharge Channel 
Monitoring and Maintenance

3.  60-Inch SWCS Cleanout

4.  60-Inch SWCS Cleanout and 
Lining

Alternative

1.  No Action



Table 2
Feasibility Analysis for AOC Convair Lagoon Vicinity Groundwater

2701 North Harbor Drive, San Diego, California

Effectiveness Implementability
Overall Protection of Human 

Health Cost Description Cost 
MODERATE • READILY • LIMITED • LOW Total:  $0
◦ Existing low level CTR 
exceedances unlikely to be Site 
related

◦ No material or 
equipment required

◦ Minimal reduction in exposure • No additional costs by 
implementation

MODERATE • READILY • HIGH • MODERATE Total:  $400,000
◦ Monitors Groundwater 
Concentrations Over Time

◦ Limited material or 
equipment required

◦ Documents Groundwater 
conentration trends
◦ Provides opportunity to address 
trends in groundwater COC 
concentrations and to validate 
model results

◦ Groundwater 
Monitoring and 
Reporting (10 Years)

$400,000

CTR - California Toxics Rule
COC - Constituent of Concern

Alternative
Criteria

1.  No Action

2.  Groundwater Monitoring
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1. INTRODUCTION 

GeoSyntec Consultants (GeoSyntec) retained SiREM Laboratory (SiREM) to perform a 
laboratory treatability study for hexavalent chromium (Cr6+) in groundwater collected 
from 2701 North Harbor Drive, San Diego, California (the Site).  The purpose of the 
study was to assess zero valent iron (ZVI) and ferrous sulfate (FeSO4) for the 
remediation of Cr6+ in the soil and groundwater at the Site. 
 
Chromium exists in oxidation states ranging from +6 to -2, however, only the +6 and +3 
oxidation states are commonly encountered in the environment. Cr6+ is of 
environmental concern due to its toxic and carcinogenic properties and increased 
subsurface mobility when compared to the relatively less toxic and immobile trivalent 
chromium (Cr3+) species. 
 
Groundwater used in this study was collected by GeoSyntec personnel from boring 
T48 at 11 feet below grade surface on 13 April 2006 and was received by SiREM on 18 
April 2006.  Soil cores collected on 13 April 2006 from locations T47 to T49 between 
depths of 7 to 11 feet below ground surface were received from GeoSyntec on 19 April 
2006.  The remainder of this report is divided into two sections.  Section 2 presents the 
experimental approach and methods.   Section 3 presents the results of the treatability 
study.  
 
 
2. APPROACH AND METHODS 

The following sections describe the approach and methods for reactor construction 
(Section 2.1) and sampling and analysis (Section 2.2).  Batch experiments for 
treatment of the soil and groundwater were conducted separately. 

2.1 Microcosm Construction and Sampling 

2.1.1 Soil Experiment 

Before the experiment commenced, an unamended soil sample and a sample control 
reactor was prepared and sent out for external laboratory analysis of total and 
hexavalent chromium so that iron dosings could be accurately calculated. The results 
are summarized in Table 1. 
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Table 1: Preliminary Analytical Results, Soil Experiment 

Sample Total chromium Hexavalent 
chromium 

Soil 250 µg/g 32 µg/g 
Soil –saturated with Site groundwater 270 µg/g 70 µg/g 

 
The ferrous sulfate dosing was calculated based on a theoretical molar ratio of 3 moles 
ferrous iron (Fe2+) being required to treat 1 mole Cr6+.  
 
Reactors were constructed by filling 125 (mL) (nominal volume) wide mouth glass 
bottles (reactors) with approximately 100 grams soil material leaving a nominal 
headspace.  The soil being tested was first removed from the shipping cores and 
homogenized under anaerobic conditions in a disposable glove bag filled with a 
nitrogen atmosphere.  The soil was subdivided in batches for preparation of the control 
or treatment reactors and one of each treatment batch was prepared.  Table 2 
summarizes the details of batch construction and amendments for the various 
treatment and control treatments. 
 
The batches of soil were amended with one of three loading rates of either microscale 
or granular ZVI products (0.1, 1, or 10 %), or ferrous sulfate (0.5, 5, or 10 g/kg) mixed 
well by hand, and amended with site groundwater to its water holding capacity 
(evaluated on a qualitative basis [i.e. saturated but no free water]) prior to distribution 
to replicate bottles to provide enough replicates for sacrificial sampling at each time 
interval. The intrinsic controls were amended with groundwater only. 

Table 2: Summary of Soil Experiment Controls and Treatments. 

  Number of 
Microcosms

Mass 
bulk soil 
in batch 

(g) 

Mass of 
amendment 

added 
(g) 

Total 
weight 

(g) 

Controls      
Intrinsic Control 6 750 0 750.00  
Iron Amended     
Microscale Iron 0.1% 6 749.25 0.75 750.00   
Microscale Iron 1% 6 742.50 7.50 750.00 
Microscale Iron 10% 6 675.00 75.00 750.00    
Granular 0.1% 6 749.25 0.75 750.00 
Granular 1% 6 742.50 7.50 750.00   
Granular 10% 6 675.00 75.00 750.00 
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  Number of 
Microcosms

Mass 
bulk soil 
in batch 

(g) 

Mass of 
amendment 

added 
(g) 

Total 
weight 

(g) 

FeSO4 0.5 g/kg 6 749.63 0.375 750.00 
FeSO4 5 g/kg 6 746.25 3.75 750.00 
FeSO4 10 g/kg 6 742.50 7.50 750.00 
Number of 
Treatments 

10    

Number of Bottles 60       
 

All treatments were constructed in triplicate for sacrificial sampling at the scheduled 24 
and 72 hour sample intervals.  The soil reactors were (re)amended with site 
groundwater to mimic saturation conditions (i.e. the soil was water saturated but there 
was no free water visible).  Upon construction the samples designated for analysis at 
24 hours were shipped by courier under chain of custody to Columbia Analytical 
Services (Rochester, NY) so that extractions could be conducted at the 24 hour time 
interval.  Samples designated for the 72 hour sample interval were shipped 24 hours in 
advance to the laboratory.  Due to uncontrolled shipping and laboratory delays, the 
samples were not received at the laboratory until Day 6 and were extracted at the 7 
day interval. 

2.1.2 Groundwater Treatment 

Before the groundwater experiment was conducted, a groundwater sample was sent to 
a local analytical laboratory (Maxxam Analytics) for analysis of total and hexavalent 
chromium so that iron dosings could be accurately calculated. The total chromium in 
the groundwater was 510 mg/L and the Cr6+ was 612 mg/L. 

Based on the results of the soil experiment ferrous sulfate and nano-scale zero valent 
iron (nZVI) was selected for testing with the Site groundwater. The ferrous sulfate 
dosing was calculated based on a theoretical molar ratio of 3 moles ferrous iron (Fe2+) 
being required to treat 1 mole Cr6+.  A two times stoichiometric demand was used for 
addition of ferrous sulfate which corresponded to 18.6 g/L FeSO4

. 7 H2O.  The 
commercial nZVI product used (Toda Corporation, Japan) was supplied as a slurry in 
water with a moisture content of 50%. The nZVI dosing of 1% was selected by 
Geosyntec, which corresponded to 10 g/L as Feo and 20 g/L wet nZVI. 

Reactors were constructed by filling 250 mL (nominal volume) glass bottles (reactors) 
with approximately 30 grams soil material, amended with appropriate iron product and 
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dosing and finally adding 150 mL Site groundwater leaving a nominal headspace.  
Table 3 summarizes the details of the various treatment and control reactors. 
 
 
Table 3: Summary of Groundwater Experiment Controls and Treatments. 

Treatment Number of 
Reactors 

Soil 
(g) 

Groundwater 
(mL) 

Wet nZVI  
(g/L) 

FeSO4 . 7H2O  
(g/L) 

ANAC 2 30 150  - -  
nZVI 2 30 150 20 g/L -  

FeSO4 2 30 150  - 18.6 
 
The intrinsic controls were amended with groundwater only. 

All treatments were constructed in duplicate for sacrificial sampling at a single sample 
interval (24 hours).  Upon construction the samples were shipping by courier under 
chain of custody to Columbia Analytical Services (Rochester, NY) so that extractions 
could be conducted at the 24 hour time interval.  Although soil and groundwater were 
present in the treatment reactors, only the groundwater was extracted for analysis. 

 
2.2 Analysis of Total and Hexavalent Chromium 

 
Samples for screening level analysis of total and hexavalent chromium (by EPA 
methods 6010 and 7196 respectively) were sent to a local analytical laboratory 
(Maxxam Analytics, Mississauga, ON) for a rapid turn around so that experiments 
could proceed.  Samples were extracted upon receipt and analysed using atomic 
adsorption methods. 

Samples from the soil and groundwater experiments were submitted to Columbia 
Analytical Services for total and hexavalent chromium analysis by EPA methods 6010B 
and 7199 respectively.  The sample extraction date is the date used for the sample 
date as the extraction process stopped the reaction in the samples. 

 
3. RESULTS 

Tables 4A and 4B provide data from the soil and groundwater experiments over the 
duration of the study.  All concentrations are presented in units of mg/L.  Figures 1 



   

SC0307 5 2/28/2006 
Biotreatability Study Report  

through 6 present trends in the concentrations of chromium in the control and 
treatment microcosms for the study. 
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TABLES 



TABLE 4A: SUMMARY OF SOIL EXPERIMENT CHROMIUM RESULTS
                   2701 North Harbor Drive, San Diego, CA

SiREM

Chromium Hexavalent Chromium Percent Solids
TREATMENT Extraction Date Day Treatment Replicate

mg/kg mg/kg %
Anaerobic Active 17-May-06 1 ANAC-1 289 109 79

ANAC-2 285 115 78
ANAC-3 283 118 78

Average Concentration 286 114 78
23-May-06 7 ANAC-4 271 116 77

ANAC-5 272 104 78
ANAC-6 277 99 78

Average Concentration 273 106 77
Microscale 0.1% 17-May-06 1 MICROSCALE 0.1%-1 270 136 76

MICROSCALE 0.1%-2 283 127 77
MICROSCALE 0.1%-3 294 125 77

Average Concentration 282 129 77
23-May-06 7 MICROSCALE 0.1%-4 290 115 76

MICROSCALE 0.1%-5 292 115 77
MICROSCALE 0.1%-6 286 115 76

Average Concentration 289 115 76
Microscale 1% 17-May-06 1 MICROSCALE 1%-1 266 127 76

MICROSCALE 1%-2 262 119 76
MICROSCALE 1%-3 275 121 76

Average Concentration 268 122 76
23-May-06 7 MICROSCALE 1%-4 273 103 77

MICROSCALE 1%-5 265 98 77
MICROSCALE 1%-6 271 106 76

Average Concentration 270 102 77
Microscale 10% 17-May-06 1 MICROSCALE 10%-1 305 103 79

MICROSCALE 10%-2 322 93 78
MICROSCALE 10%-3 321 92 78

Average Concentration 316 96 78
23-May-06 7 MICROSCALE 10%-4 318 73 78

MICROSCALE 10%-5 298 77 78
MICROSCALE 10%-6 317 77 78

Average Concentration 311 76 78
Granular 0.1% 17-May-06 1 GRANUALR 0.1%-1 272 120 77

GRANULAR 0.1%-2 249 121 77
GRANULAR 0.1%-3 277 124 76

Average Concentration 266 122 77
23-May-06 7 GRANULAR 0.1%-4 252 108 76

GRANULAR 0.1%-5 240 96 77
GRANULAR 0.1%-6 265 98 76

Average Concentration 252 100 77
Granular 1% 17-May-06 1 GRANULAR 1%-1 290 105 78

GRANULAR 1%-2 309 112 78
GRANULAR 1%-3 298 109 79

Average Concentration 299 109 78
23-May-06 7 GRANULAR 1%-4 288 73 78

GRANULAR 1%-5 240 87 79
GRANULAR 1%-6 258 100 77

Average Concentration 262 87 78
Granular 10% 17-May-06 1 GRANULAR 10%-1 455 35 79

GRANULAR 10%-2 479 32 79
GRANULAR 10%-3 516 59 79

Average Concentration 483 42 79
23-May-06 7 GRANULAR 10%-4 447 29 78

GRANULAR 10%-5 405 21 78
GRANULAR 10%-6 367 5 79

Average Concentration 406 18 78
FeSO4 0.5 g/kg 17-May-06 1 FeSO4 0.5 g/Kg -1 295 70 77

FeSO4 0.5 g/Kg -2 254 32 78
FeSO4 0.5 g/Kg -3 283 44 78

Average Concentration 277 48 78
23-May-06 7 FeSO4 0.5 g/Kg -4 257 79 77

FeSO4 0.5 g/Kg -5 271 49 78
FeSO4 0.5 g/Kg -6 275 61 78

Average Concentration 268 63 78
FeSO4 5 g/kg 17-May-06 1 FeSO4 5 g/Kg - 1 291 32 77

FeSO4 5 g/Kg - 2 269 68 77
FeSO4 5 g/Kg - 3 297 30 77

Average Concentration 286 44 77
23-May-06 7 FeSO4 5 g/Kg - 4 259 33 78

FeSO4 5 g/Kg - 5 229 29 78
FeSO4 5 g/Kg - 6 252 30 78

Average Concentration 247 30 78
FeSO4 10 g/kg 17-May-06 1 FeSO4 10 g/Kg -1 333 27 77

FeSO4 10 g/Kg -2 265 18 78
FeSO4 10 g/Kg -3 320 31 78

Average Concentration 306 25 78
23-May-06 7 FeSO4 10 g/Kg -4 296 26 77

FeSO4 10 g/Kg -5 288 23 77
FeSO4 10 g/Kg -6 291 16 77

Average Concentration 292 22 77

Page 1 of 1 6/29/2006



TABLE 4B: SUMMARY OF GROUNDWATER EXPERIMENT CHROMIUM RESULTS
                    2701 North Harbor Drive, San Diego, CA

SiREM

Chromium (dissolved) Hexavalent Chromium (dissolved)
TREATMENT Extraction Date DAY Treatment Replicate bottle # mg/kg mg/kg

Active Control ANAC-1 1 602 592
ANAC-2 2 575 591

average concentration 589 592
Nanoscale ZVI nZVI-1 3 372 391

nZVI-2 4 377 396
average concentration 375 394

FeSO4 FeSO4-1 5 1.49 <0.005
FeSO4-2 6 0.989 <0.005

average concentration 1.24 0

16-Jun-06 1

16-Jun-06

16-Jun-06 1

1

1 of 1 6/29/2006
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Soil Experiment Total Chromium Results ( Day 7)

2701 North Harbor Drive, San Diego, California

29-Jun-06 Figure: 1
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Soil Treatment Hexavalent Chromium Results (Day 7)

2701 North Harbor Drive, San Diego, California

29-Jun-06 Figure: 2
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Groundwater Experiment Chromium Results

2701 North Harbor Drive, San Diego, California

29-Jun-06 Figure: 3
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1. INTRODUCTION 

GeoSyntec Consultants (GeoSyntec) retained SiREM Laboratory (SiREM) to perform a 
laboratory biotreatability study for volatile organic compounds (VOCs) in groundwater 
collected from 2701 North Harbor Drive, San Diego, California (the Site).  The purpose 
of the study was to assess natural attenuation, enhanced bioremediation, and 
bioaugmentation processes for the remediation of the target VOCs (namely 
tetrachloroethene [PCE] and its respective degradation products trichloroethene [TCE], 
cis-1,2-dichloroethene [cis-DCE], vinyl chloride [VC], and ethene) in the groundwater at 
the Site. 
 
Natural attenuation processes occur in situ and are mediated by indigenous microbial 
populations present at the Site.  Enhanced anaerobic bioremediation can be achieved 
by stimulating the indigenous microbial populations through the addition of electron 
donors.  Bioaugmentation is the process by which a microbial population known to 
promote complete reductive dechlorination is introduced to Site groundwater.  KB-1® 

Dechlorinator (KB-1®) is a natural microbial consortium containing microorganisms 
(Dehalococcoides) known to be responsible for mediating the complete dechlorination 
of PCE, TCE, cis-1,2-DCE, and VC  to ethene 1,2.  The culture is non-pathogenic 
according to biannual testing by an external laboratory (results available upon request). 
 
Groundwater used in this study was collected by GeoSyntec personnel from well B131-
MW2 on 15 March 2006 and was received by SiREM on 22 March 2006.  Soil cores 
collected on 14 March 2006 from location B131-MW2D between depths of 6.5 to 18 
feet below ground surface were received from GeoSyntec on 22 March 2006.  
Microcosms were prepared under anaerobic conditions in an effort to simulate in situ 
Site conditions in the laboratory to the extent practicable.  The remainder of this report 
is divided into two sections.  Section 2 presents the experimental approach and 
methods; Section 3 presents the results of the microcosm study. 
 
 
2. APPROACH AND METHODS 

The following sections describe the approach and methods for microcosm construction 
and incubation (Section 2.1), and microcosm sampling and analysis (Section 2.2).   

2.1 Microcosm Construction and Incubation 

A total of 18 microcosms were constructed on 07 April 2006.  Site soil and groundwater 
were placed in a disposable anaerobic glove bag with the materials required to 
construct the various treatment and control microcosms.  The glove bag was purged 
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with a carbon dioxide/nitrogen (20:80) gas mixture to create an anaerobic environment. 
The soil was combined and mixed by hand to improve reproducibility between 
replicates.  Microcosms were constructed by filling sterile 250 milliliter (mL) (nominal 
volume) screw cap Boston round clear glass bottles (Systems Plus, New Hamburg, 
Ontario) with 30 mL of homogenized soil and 180 mL of Site groundwater. The bottles 
were capped with MininertTM closures to allow repetitive sampling of the bottle with 
minimal VOC loss, and to allow nutrient amendment, as needed, throughout the 
incubation period.  All controls and treatments were constructed in triplicate. 

Anaerobic sterile control microcosms were constructed to quantify potential abiotic and 
experimental VOC losses from the microcosms. The sterile controls were constructed 
by autoclaving the Site soil once at 121 degrees Celsius (°C) and 15 pounds per 
square inch (PSI) pressure for 45 to 60 minutes (min).  After autoclaving, the control 
microcosms were returned to the anaerobic chamber, filled with 180 mL of Site 
groundwater and amended with 2.8 mL of 2.7 per cent (%) mercuric chloride (equal to 
a final liquid concentration of 0.05 %) and 0.5 mL of 5 % sodium azide (equal to a final 
liquid concentration of 0.017 %) to inhibit microbial activity. Intrinsic Control 
microcosms were not amended with electron donors or other amendments in order to 
replicate non-amended Site conditions. 
 
All microcosms were sampled and incubated in an anaerobic chamber (Coy Laboratory 
Products, Grass Lake, MI) filled with approximately 80% nitrogen, 10% carbon dioxide, 
and 10% hydrogen (BOC gases).  Hydrogen was present to scavenge low levels of 
oxygen via a palladium catalyst, and anaerobic conditions were verified by an open 
bottle of resazurin-containing mineral medium, which turns pink in color if oxygen is 
present.   During quiescent incubation, all microcosms were covered to minimize 
photodegradation, and placed on their side to minimize VOC losses via the 
(submerged) MininertTM closure.  Microcosms were incubated for a period of up to 76 
days at 22oC (room temperature). 
 
Treatment microcosms were amended with either a soluble electron donor (sodium 
lactate [LAC]) or a slow release electron donor (emulsified vegetable oil [commercially 
available, EOS]).  The EOS and LAC treatment microcosms were amended with 
electron donor at approximately 10 times the stoichiometric demand of the VOCs and 
selected inorganic compounds (i.e., nitrate and sulfate). The LAC microcosms were 
amended with 1.66 mL of a 60% sodium lactate solution corresponding to a target 
concentration of 5,520 mg/L.  The EOS microcosms were amended with 486 µL of 
EOS corresponding to a target concentration of 0.27 % EOS as oil (EOS is 59.8 % soy 
bean oil).  The amount of EOS added was based on the anticipated dosing rate in the 
field. 
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To assess the ability of bioaugmentation to improve the extent and rate of PCE 
dechlorination to ethene, one set of each electron donor treatments was bioaugmented 
with KB-1® culture on 05 May 2006 (day 28).  Microcosms were bioaugmented to a 
target Dehalococcoides (DHC) concentration of 106 cells per liter (cells/L) in the 
microcosms. To achieve this cell concentration, a 1 mL aliquot of a culture with a 
steady state concentration of approximately 1011 DHC cells/L (determined by monthly 
Gene-Trac testing) was serially diluted in 9 mL of anaerobic mineral medium and 1.8 
mL of the diluted culture was added to the microcosms to achieve the final DHC 
concentration.  Microcosms were bioaugmented at day 28 to allow for development of 
reducing conditions required by the KB-1® culture.  Reducing conditions in these 
microcosms were observed after the addition of the electron donor.   

Table 1 summarizes the details of microcosm construction and amendments for the 
various treatment and control microcosms. 
 
2.2 Microcosm Sampling and Analysis 

2.2.1 Microcosm Sampling 

Aqueous samples were collected from the control and treatment microcosms on a 
weekly to biweekly (i.e., every two weeks) basis for analysis of VOCs (PCE, TCE, cis-
1,2-DCE, and VC), dissolved hydrocarbon gases (DHGs) (ethene, ethane, and 
methane), anions (sulfate, nitrate, nitrite, chloride, phosphate, bromide) and selected 
electron donors (lactate).  Microcosms were sampled using gas-tight 1 mL Hamilton 
glass syringes.  Separate sets of syringes were used for bioaugmented and non-
bioaugmented treatments to reduce the potential for transfer of KB-1® microorganisms 
to non-bioaugmented treatments.  Syringes were cleaned with acidified water (pH ~2) 
and rinsed 10 times with deionized water between samples, to ensure that VOCs and 
microorganisms were not transferred between different samples or treatments.  The 
analytical methods employed by SiREM are described below.  
 
2.2.2 Analysis of VOCs and Dissolved Hydrocarbon Gases 

This section describes the methods used to quantify the chlorinated ethenes and 
DHGs.  The quantitation limits (QL) for the chlorinated ethenes and DHGs were 
typically 10 to 20 micrograms per liter (µg/L) in the microcosm based on the lowest 
concentration standards that were included in the linear calibration trend. 

 
Aqueous VOC concentrations in the microcosms were measured using a Hewlett-
Packard (Hewlett Packard 5890 series II Plus) gas chromatograph (GC) equipped with 
an auto sampler (Hewlett Packard 7684) programmed to heat each sample vial to 75°C 
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for 45 min prior to headspace injection into a GSQ Plot column (0.53 millimeters x 30 
meters, J&W) and a flame ionization detector.  Sample vials were heated to ensure 
that all VOCs in the aqueous sample would partition to the headspace.  The injector 
temperature was 200°C, and the detector temperature was 250°C.  The oven 
temperature was programmed as follows: 35°C for 2 min, increase to 100°C at 50 
degrees Celsius per minute (°C/min), then increase to 185°C at 25°C/min and hold at 
185°C for 5.80 min.  The carrier gas was helium at a flow rate of 11 milliliters per 
minute (mL/min). 

 
After withdrawing a 1.0 mL sample (as described in section 2.2.1), the sample was 
injected into a 10 mL auto sampler vial containing 5.0 mL of acidified deionized water 
(pH ~2).  The water was acidified to inhibit microbial activity between microcosm 
sampling and GC analysis.  The vial was sealed with an inert TeflonTM-coated septum 
and aluminum crimp cap for automated injection of 3 mL of headspace onto the GC.  
One VOC standard was analyzed with each batch of samples to verify the yearly five-
point calibration using methanolic stock solutions containing known concentrations of 
the target analytes.  Calibration was performed using external standards that were 
purchased as standard solutions (Sigma). Known volumes of standard solutions were 
added to acidified water in auto sampler vials and analyzed as described above for 
microcosm samples.   Data were integrated using Peak Simple Chromatography Data 
System Software (SRI, Inc.).  Concentrations were converted from mg/L to total 
millimoles per bottle (Figures 1 to 6 and Table 2A) using Henry’s Law as shown in 
Appendix A. 

 
2.2.3 Analysis of Anions and Lactate  

This section describes the methods to quantify anions and lactate.   
 

Analysis was performed on a Dionex DX-600 ion chromatograph (IC) equipped with a 
Dionex AS-40 auto sampler and an AS18 column.  The sample loop volume was 25 
µL.  An isocratic separation was performed using 33 millimolar (mM) sodium hydroxide 
(reagent grade, Fisher) eluent for 13 minutes.  One standard was analysed with each 
batch of samples to verify the yearly seven-point calibration using external standards of 
known concentrations.  External standards were prepared gravimetrically using 
chemicals of the highest purity available (Sigma or Bioshop). Data were integrated 
using Dionex’s Peaknet chromatography software.  The QLs were as follows: 0.25 
mg/L lactate, 0.03 mg/L chloride, 0.28 mg/L nitrite, 0.1 mg/L nitrate, 0.03 mg/L sulfate, 
0.57 mg/L phosphate and 0.14 mg/L bromide.  The lactate value included most other 
volatile fatty acids, such as formate, acetate, propionate, pyruvate, and butyrate 
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(valerate has not been tested), as the analytical method does not resolve these 
compounds. 

 
After withdrawing a 0.5 mL sample (as described in section 2.2.1), the sample was 
placed in a 1.5 mL micro-centrifuge tube.  Samples were centrifuged for five minutes to 
settle out solids. The supernatant was removed, diluted 10-fold in deionized water and 
placed in a Dionex auto sampler vial with a cap that filters the sample during 
automated injection onto the IC. 
 
3. RESULTS 

Tables 2A and 2B provide chlorinated ethene, ethene, and anion data from the control 
and treatment microcosms over the incubation period for the study.  All chlorinated 
ethene and ethene concentrations are presented in units of mg/L and mmol/bottle to 
demonstrate mass balances on a molar basis.    Figures 1 through 6 present trends in 
the concentrations of chlorinated ethenes and ethene in the control and treatment 
microcosms over the incubation period for the study.   
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TABLES 



TABLE 1: SUMMARY OF MICROCOSM CONTROLS AND TREATMENTS                                                                    SiREM                        
2701 North Harbor Drive, San Diego, California   

SC0307                    
Biotreatability Study Report 

 

 

 

 

 

 

 

 
 

 

 

Notes:               

                EOS - Emulsified Oil Substrate 
           mg/L - milligrams per liter 
           LAC - 60% Sodium Lactate 

Microcosm Name Electron Donor Treatment Description 

ANSC Anaerobic Sterile Control Autoclaved and amended with mercuric chloride and sodium azide. 

ANAC  Anaerobic Intrinsic (Active) 
Control Unamended.  

LAC Sodium Lactate amended Initial donor concentration of 5,520 mg/L sodium lactate and re-amended as 
necessary to maintain a sufficient supply. 

EOS EOS  Amended Initial donor concentration of 0.27 % EOS as oil. 

LAC + KB-1® Sodium Lactate amended 
Initial donor concentration of 5,520 mg/L sodium lactate and re-amended as 
necessary. Bioaugmented with KB-1® culture to a target concentration of 
106cells/liter on day 28.  

EOS + KB-1® Emulsified Oil Substrate  
Amended 

Initial donor concentration of 0.27 % EOS as oil. Bioaugmented with KB-1® culture 
to a target concentration of 106cells/liter on day 28.   



TABLE 2A: SUMMARY OF MICROCOSM CHORINATED ETHENE AND ETHENE RESULTS
                    2701 North Harbor Drive, San Diego, California

SiREM

comment
PCE TCE cis-1,2-DCE VC Ethene Total Ethenes Ethane Methane
mg/L mg/L mg/L mg/L mg/L mmol/L mg/L mg/L

Anaerobic Sterile Control 05-Apr-06 -2 Poisoned with 2.8 mL Mercuric Chloride and 
0.5 mL Sodium Azide and amended the first 
replicate with 100 µL of resazurin

07-Apr-06 0 ANSC-1 3.2 1.3 4.6 0.30 0.01 -- <0.010 0.12
ANSC-2 3.2 1.3 4.7 0.29 0.01 -- <0.010 0.12
ANSC-3 3.2 1.3 4.6 0.29 0.01 -- <0.010 0.11

Average Concentration (mg/L) 3.2 1.3 4.7 0.29 0.01 -- ND 0.11
Standard Deviation (mg/L) 3.5E-05 2.1E-06 9.1E-05 1.5E-05 1.6E-05 -- 0.0E+00 5.6E-04
Average Total (mmoles) 0.0045 0.0021 0.0096 0.0011 0.00026 1.8E-02 ND 0.013

20-Apr-06 13 ANSC-1 3.4 1.5 5.0 0.31 0.02 -- <0.010 0.10
ANSC-2 3.5 1.6 4.9 0.32 0.02 -- <0.010 0.10
ANSC-3 3.2 1.4 4.5 0.30 0.01 -- <0.010 0.11

Average Concentration (mg/L) 3.4 1.5 4.8 0.31 0.02 -- ND 0.11
Standard Deviation (mg/L) 2.3E-04 1.5E-04 5.4E-04 3.7E-05 7.1E-05 -- 0.0E+00 4.9E-04
Average Total (mmoles) 0.0048 0.0023 0.0098 0.0012 0.00037 1.8E-02 ND 0.012

04-May-06 27 ANSC-1 3.5 1.4 5.0 0.34 0.02 -- <0.010 0.12
ANSC-2 3.5 1.4 4.9 0.31 0.01 -- <0.010 0.10
ANSC-3 3.1 1.3 4.7 0.29 <0.010 -- <0.010 0.11

Average Concentration (mg/L) 3.4 1.4 4.9 0.31 0.01 -- ND 0.11
Standard Deviation (mg/L) 3.1E-04 1.1E-04 3.6E-04 8.7E-05 2.0E-04 -- 0.0E+00 1.1E-03
Average Total (mmoles) 0.0048 0.0022 0.01 0.0012 0.00023 1.8E-02 ND 0.012

01-Jun-06 55 ANSC-1 3.1 1.3 4.6 0.30 0.01 -- <0.010 0.11
ANSC-2 2.8 1.1 4.2 0.26 <0.010 -- <0.010 0.10
ANSC-3 3.2 1.3 4.6 0.30 0.01 -- <0.010 0.10

Average Concentration (mg/L) 3.0 1.2 4.5 0.29 0.01 -- ND 0.10
Standard Deviation (mg/L) 3.4E-04 1.1E-04 4.0E-04 8.5E-05 1.9E-04 -- 0.0E+00 6.9E-04
Average Total (mmoles) 0.0043 0.002 0.0091 0.0011 0.00022 1.7E-02 ND 0.012

05-Apr-06 -2 Amended the first replicate with 100 µL of 
resazurin

07-Apr-06 0 ANAC-1 3.0 1.2 4.2 0.23 <0.010 -- <0.010 0.08
ANAC-2 3.4 1.3 4.7 0.30 0.01 -- <0.010 0.10
ANAC-3 3.8 1.4 4.9 0.26 <0.010 -- <0.010 0.10

Average Concentration (mg/L) 3.4 1.3 4.6 0.26 0.00 -- ND 0.09
Standard Deviation (mg/L) 5.5E-04 1.9E-04 7.3E-04 1.4E-04 1.6E-04 -- 0.0E+00 1.7E-03
Average Total (mmoles) 0.0048 0.0021 0.0095 0.001 0.000092 1.7E-02 ND 0.01

20-Apr-06 13 ANAC-1 2.9 1.2 4.1 0.26 <0.010 -- <0.010 0.07
ANAC-2 3.0 1.3 4.3 0.29 <0.010 -- <0.010 0.08
ANAC-3 3.3 1.3 4.4 0.28 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 3.1 1.3 4.3 0.27 ND -- ND 0.07
Standard Deviation (mg/L) 3.1E-04 1.0E-04 3.6E-04 6.0E-05 0.0E+00 -- 0.0E+00 9.8E-04
Average Total (mmoles) 0.0044 0.002 0.0087 0.001 ND 1.6E-02 ND 0.0084

04-May-06 27 ANAC-1 3.1 1.2 4.4 0.27 <0.010 -- <0.010 0.07
ANAC-2 3.4 1.3 4.8 0.30 0.01 -- <0.010 0.09
ANAC-3 3.4 1.3 4.5 0.28 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 3.3 1.3 4.6 0.28 0.00 -- ND 0.08
Standard Deviation (mg/L) 2.2E-04 8.0E-05 3.2E-04 6.7E-05 1.5E-04 -- 0.0E+00 1.1E-03
Average Total (mmoles) 0.0047 0.0021 0.0094 0.0011 0.000086 1.7E-02 ND 0.0085

01-Jun-06 55 ANAC-1 2.9 1.2 4.2 0.28 <0.010 -- <0.010 0.07
ANAC-2 2.0 1.7 4.0 0.28 <0.010 -- <0.010 0.07
ANAC-3 3.2 1.5 4.6 0.31 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 2.7 1.4 4.3 0.29 ND -- ND 0.07
Standard Deviation (mg/L) 8.9E-04 4.0E-04 5.7E-04 7.8E-05 0.0E+00 -- 0.0E+00 5.7E-04
Average Total (mmoles) 0.0038 0.0023 0.0087 0.0011 ND 1.6E-02 ND 0.008

05-Apr-06 -2 Amended the first replicate with 100 µL of 
resazurin

07-Apr-06 0 Amended with sodium lactate to a target 
concentration of 5,520 mg/L

07-Apr-06 0 LAC-1 3.4 1.3 4.6 0.28 <0.010 -- <0.010 0.09
LAC-2 3.2 1.3 4.5 0.27 <0.010 -- <0.010 0.08
LAC-3 3.1 1.2 4.4 0.28 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 3.2 1.3 4.5 0.28 ND -- ND 0.08
Standard Deviation (mg/L) 2.0E-04 6.6E-05 1.8E-04 2.8E-05 0.0E+00 -- 0.0E+00 1.3E-03
Average Total (mmoles) 0.0046 0.002 0.0093 0.0011 ND 1.7E-02 ND 0.0091

20-Apr-06 13 LAC-1 3.1 1.3 4.3 0.27 <0.010 -- <0.010 0.07
LAC-2 3.0 1.2 4.3 0.27 <0.010 -- <0.010 0.06
LAC-3 2.7 1.2 4.1 0.26 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 2.9 1.2 4.2 0.27 ND -- ND 0.07
Standard Deviation (mg/L) 2.8E-04 8.8E-05 2.4E-04 1.8E-05 0.0E+00 -- 0.0E+00 6.9E-04
Average Total (mmoles) 0.0041 0.002 0.0087 0.001 ND 1.6E-02 ND 0.0076

04-May-06 27 LAC-1 3.1 1.3 4.4 0.33 <0.010 -- <0.010 0.08
LAC-2 3.1 1.3 4.5 0.30 <0.010 -- <0.010 0.07
LAC-3 <0.010 0.59 6.4 0.32 <0.010 -- <0.010 0.06

Average Concentration (mg/L) 2.1 1.1 5.1 0.31 ND -- ND 0.07
Standard Deviation (mg/L) 2.6E-03 6.6E-04 2.3E-03 5.7E-05 0.0E+00 -- 0.0E+00 8.8E-04
Average Total (mmoles) 0.003 0.0017 0.01 0.0012 ND 1.6E-02 ND 0.0078

18-May-06 41 LAC-1 2.9 1.3 4.3 0.32 <0.010 -- <0.010 0.08
LAC-2 2.8 1.3 4.3 0.31 <0.010 -- <0.010 0.07
LAC-3 <0.010 0.18 6.3 0.28 <0.010 -- <0.010 0.06

Average Concentration (mg/L) 1.9 0.92 4.9 0.30 ND -- ND 0.07
Standard Deviation (mg/L) 2.4E-03 1.0E-03 2.4E-03 6.5E-05 0.0E+00 -- 0.0E+00 1.2E-03
Average Total (mmoles) 0.0027 0.0015 0.01 0.0011 ND 1.5E-02 ND 0.0076

01-Jun-06 55 LAC-1 2.40 1.7 4.1 0.26 <0.010 -- <0.010 0.07
LAC-2 2.60 1.5 4.1 0.25 <0.010 -- <0.010 0.06
LAC-3 0.01 0.12 6.5 0.28 <0.010 -- <0.010 0.06

Average Concentration (mg/L) 1.70 1.1 4.9 0.27 ND -- ND 0.06
Standard Deviation (mg/L) 2.0E-03 1.4E-03 2.9E-03 5.4E-05 0.0E+00 -- 0.0E+00 1.0E-03
Average Total (mmoles) 0.0024 0.0018 0.01 0.001 ND 1.5E-02 ND 0.0071

15-Jun-06 69 LAC-1 2.5 1.20 4.0 0.24 <0.010 -- <0.010 0.07
LAC-2 2.4 1.20 3.9 0.24 <0.010 -- <0.010 0.05
LAC-3 <0.010 0.10 6.3 0.26 <0.010 -- <0.010 0.05

Average Concentration (mg/L) 1.6 0.82 4.7 0.25 ND -- ND 0.06
Standard Deviation (mg/L) 2.0E-03 9.9E-04 2.7E-03 3.5E-05 0.0E+00 -- 0.0E+00 7.7E-04
Average Total (mmoles) 0.0023 0.0013 0.0097 0.00093 ND 1.4E-02 ND 0.0065

07-Apr-06 0 Amended the first replicate with 100 µL of 
resazurin

07-Apr-06 0 Amended with EOS to a target concentration 
of 0.27% as oil 

07-Apr-06 0 EOS-1 1.0 0.83 3.9 0.22 <0.010 -- <0.010 0.08
EOS-2 1.2 0.84 4.2 0.25 <0.010 -- <0.010 0.09
EOS-3 2.5 1.10 4.2 0.24 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 1.6 0.92 4.1 0.24 ND -- ND 0.08
Standard Deviation (mg/L) 1.1E-03 2.3E-04 3.4E-04 6.6E-05 0.0E+00 -- 0.0E+00 1.1E-03
Average Total (mmoles) 0.0022 0.0015 0.0084 0.0009 ND 1.3E-02 ND 0.0095

20-Apr-06 13 EOS-1 0.86 0.80 2.8 0.06 <0.010 -- <0.010 0.03
EOS-2 0.70 0.72 3.7 0.20 <0.010 -- <0.010 0.04
EOS-3 0.73 0.72 3.7 0.25 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 0.76 0.75 3.4 0.17 ND -- ND 0.05
Standard Deviation (mg/L) 1.2E-04 7.9E-05 1.0E-03 3.6E-04 0.0E+00 -- 0.0E+00 2.7E-03
Average Total (mmoles) 0.0011 0.0012 0.007 0.00065 ND 1.0E-02 ND 0.0058

04-May-06 27 EOS-1 0.61 1.0 2.8 0.05 <0.010 -- <0.010 0.03
EOS-2 0.80 0.80 4.0 0.22 <0.010 -- <0.010 0.04
EOS-3 0.78 0.73 3.8 0.25 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 0.73 0.84 3.5 0.17 ND -- ND 0.05
Standard Deviation (mg/L) 1.5E-04 2.3E-04 1.2E-03 4.0E-04 0.0E+00 -- 0.0E+00 2.7E-03
Average Total (mmoles) 0.001 0.0013 0.0072 0.00066 ND 1.0E-02 ND 0.0055

18-May-06 41 EOS-1 0.69 1.3 2.9 0.05 <0.010 -- <0.010 0.03
EOS-2 0.79 0.81 4.1 0.21 <0.010 -- <0.010 0.04
EOS-3 0.83 0.79 3.8 0.24 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 0.77 0.96 3.6 0.17 ND -- ND 0.05
Standard Deviation (mg/L) 1.0E-04 4.3E-04 1.3E-03 3.9E-04 0.0E+00 -- 0.0E+00 2.6E-03
Average Total (mmoles) 0.0011 0.0015 0.0074 0.00065 ND 1.1E-02 ND 0.0054

01-Jun-06 55 EOS-1 0.72 1.5 2.8 0.06 <0.010 -- <0.010 0.03
EOS-2 0.69 0.69 3.5 0.23 <0.010 -- <0.010 0.07
EOS-3 0.03 0.06 6.2 0.2 <0.010 -- <0.010 0.04

Average Concentration (mg/L) 0.48 0.74 4.2 0.16 ND -- ND 0.05
Standard Deviation (mg/L) 5.6E-04 1.1E-03 3.7E-03 3.4E-04 0.0E+00 -- 0.0E+00 2.4E-03
Average Total (mmoles) 0.00068 0.0012 0.0086 0.00061 ND 1.1E-02 ND 0.0054

15-Jun-06 69 EOS-1 1.10 2.1 3.0 0.06 <0.010 -- <0.010 0.03
EOS-2 <0.010 0.16 6.4 0.21 <0.010 -- <0.010 0.04
EOS-3 0.77 0.77 3.6 0.24 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 0.62 1.0 4.3 0.17 ND -- ND 0.05
Standard Deviation (mg/L) 7.9E-04 1.6E-03 3.7E-03 3.6E-04 0.0E+00 -- 0.0E+00 2.3E-03
Average Total (mmoles) 0.00088 0.0016 0.0088 0.00064 ND 1.2E-02 ND 0.0053

Treatment

Anaerobic Active Control

Day

Sodium Lactate Amended

Date

Chlorinated Ethenes Methane and Ethane

EOS Amended

Replicate
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TABLE 2A: SUMMARY OF MICROCOSM CHORINATED ETHENE AND ETHENE RESULTS
                    2701 North Harbor Drive, San Diego, California

SiREM

comment
PCE TCE cis-1,2-DCE VC Ethene Total Ethenes Ethane Methane
mg/L mg/L mg/L mg/L mg/L mmol/L mg/L mg/L

Treatment DayDate

Chlorinated Ethenes Methane and Ethane

Replicate

05-Apr-06 -2 Amended the first replicate with 100 µL of 
resazurin

07-Apr-06 0 Amended with sodium lactate to a target 
concentration of 5,520 mg/L

07-Apr-06 0 LAC+KB-1-1 3.3 1.30 4.5 0.29 <0.010 -- <0.010 0.07
LAC+KB-1-2 3.3 1.30 4.6 0.28 <0.010 -- <0.010 0.10
LAC+KB-1-3 1.7 0.91 4.1 0.24 <0.010 -- <0.010 0.10

Average Concentration (mg/L) 2.8 1.20 4.4 0.27 ND -- ND 0.09
Standard Deviation (mg/L) 1.3E-03 3.5E-04 5.1E-04 1.0E-04 0.0E+00 -- 0.0E+00 1.7E-03
Average Total (mmoles) 0.004 0.0019 0.009 0.001 ND 1.6E-02 ND 0.01

20-Apr-06 13 LAC+KB-1-1 2.8 1.4 4.0 0.24 <0.010 -- <0.010 0.09
LAC+KB-1-2 3.0 1.2 4.3 0.27 <0.010 -- <0.010 0.09
LAC+KB-1-3 2.6 1.1 3.8 0.24 0.01 -- <0.010 0.17

Average Concentration (mg/L) 2.8 1.2 4.0 0.25 0.00 -- ND 0.12
Standard Deviation (mg/L) 2.4E-04 2.5E-04 5.1E-04 8.2E-05 1.6E-04 -- 0.0E+00 4.9E-03
Average Total (mmoles) 0.004 0.002 0.0083 0.00095 0.00009 1.5E-02 ND 0.013

04-May-06 27 LAC+KB-1-1 3.1 1.8 4.2 0.26 <0.010 -- <0.010 0.07
LAC+KB-1-2 <0.010 0.09 6.8 0.28 0.01 -- <0.010 0.09
LAC+KB-1-3 <0.010 0.13 6.1 0.21 <0.010 -- <0.010 0.07

Average Concentration (mg/L) 1.0 0.68 5.7 0.25 0.00 -- ND 0.08
Standard Deviation (mg/L) 2.5E-03 1.6E-03 2.7E-03 1.4E-04 1.6E-04 -- 0.0E+00 1.7E-03
Average Total (mmoles) 0.0015 0.0011 0.012 0.00096 0.000091 1.6E-02 ND 0.0084

05-May-06 28 Bioaugmented with KB-1® to a target 
concentration of 106 cells/L

12-May-06 35 LAC+KB-1-1 1.4 1.5 5.1 0.33 <0.010 -- <0.010 0.09
LAC+KB-1-2 <0.010 0.08 6.7 0.29 0.01 -- <0.010 0.08

Average Concentration (mg/L) 0.68 0.78 5.9 0.31 0.01 -- ND 0.08
Standard Deviation (mg/L) 1.4E-03 1.6E-03 2.2E-03 1.0E-04 1.8E-04 -- 0.0E+00 2.1E-04
Average Total (mmoles) 0.00096 0.0012 0.012 0.0012 0.00012 1.5E-02 ND 0.0095

18-May-06 41 LAC+KB-1-1 0.14 0.08 6.7 0.33 0.01 -- <0.010 0.17
LAC+KB-1-2 <0.010 0.09 6.7 0.29 0.02 -- <0.010 0.09
LAC+KB-1-3 <0.010 0.15 6.7 0.31 0.02 -- <0.010 0.14

Average Concentration (mg/L) 0.05 0.11 6.7 0.31 0.02 -- ND 0.13
Standard Deviation (mg/L) 1.2E-04 6.2E-05 3.6E-05 6.9E-05 1.2E-04 -- 0.0E+00 4.6E-03
Average Total (mmoles) 0.000067 0.00017 0.014 0.0012 0.00041 1.6E-02 ND 0.015

25-May-06 48 LAC+KB-1-1 0.13 0.08 5.9 0.48 0.01 -- <0.010 0.16
LAC+KB-1-2 <0.010 0.18 6.5 0.31 <0.010 -- <0.010 0.07
LAC+KB-1-3 <0.010 0.68 3.6 0.77 0.02 -- <0.010 0.05

Average Concentration (mg/L) 0.05 0.31 5.3 0.52 0.01 -- ND 0.09
Standard Deviation (mg/L) 1.1E-04 5.2E-04 3.2E-03 8.8E-04 2.3E-04 -- 0.0E+00 6.6E-03
Average Total (mmoles) 0.000063 0.0005 0.011 0.002 0.00025 1.4E-02 ND 0.011

01-Jun-06 55 LAC+KB-1-1 <0.010 0.05 3.4 2.00 0.14 -- <0.010 0.19
LAC+KB-1-2 <0.010 0.08 6.6 0.31 0.01 -- <0.010 0.09
LAC+KB-1-3 <0.010 0.06 6.5 0.33 0.01 -- <0.010 0.11

Average Concentration (mg/L) ND 0.07 5.5 0.88 0.05 -- ND 0.13
Standard Deviation (mg/L) 0.0E+00 2.6E-05 3.7E-03 3.7E-03 1.8E-03 -- 0.0E+00 6.0E-03
Average Total (mmoles) ND 0.0001 0.011 0.0033 0.0013 1.6E-02 ND 0.015

08-Jun-06 62 LAC+KB-1-1 0.18 0.02 0.016 0.25 0.62 -- <0.010 0.20
LAC+KB-1-2 <0.010 0.03 6.6 0.30 0.02 -- <0.010 0.10
LAC+KB-1-3 <0.010 0.04 6.3 0.34 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 0.06 0.03 4.3 0.30 0.21 -- ND 0.12
Standard Deviation (mg/L) 1.5E-04 1.2E-05 7.6E-03 1.8E-04 8.7E-03 -- 0.0E+00 7.5E-03
Average Total (mmoles) 0.000086 0.000046 0.0088 0.0011 0.0052 1.5E-02 ND 0.014

12-Jun-06 66 Amended with sodium lactate to a target 
concentration of 5,520 mg/L

15-Jun-06 69 LAC+KB-1-1 0.15 0.02 <0.010 0.07 0.40 -- <0.010 0.27
LAC+KB-1-2 <0.010 0.08 6.5 0.35 <0.010 -- <0.010 0.08
LAC+KB-1-3 <0.010 0.09 6.2 0.47 <0.010 -- <0.010 0.08

Average Concentration (mg/L) 0.05 0.06 4.3 0.30 0.13 -- ND 0.14
Standard Deviation (mg/L) 1.2E-04 5.7E-05 7.6E-03 7.9E-04 5.7E-03 -- 0.0E+00 1.2E-02
Average Total (mmoles) 0.00007 0.0001 0.0087 0.0011 0.0033 1.3E-02 ND 0.016

22-Jun-06 76 LAC+KB-1-1 0.20 0.02 <0.010 0.12 0.48 -- <0.010 1.1
LAC+KB-1-2 <0.010 0.32 6.3 0.30 <0.010 -- <0.010 0.07
LAC+KB-1-3 <0.010 0.15 5.2 0.50 <0.010 -- <0.010 0.09

Average Concentration (mg/L) 0.07 0.16 3.8 0.30 0.16 -- ND 0.42
Standard Deviation (mg/L) 1.7E-04 2.4E-04 6.9E-03 7.2E-04 6.9E-03 -- 0.0E+00 6.6E-02
Average Total (mmoles) 0.000096 0.00026 0.0079 0.0011 0.004 1.3E-02 ND 0.047

05-Apr-06 -2 Amended the first replicate with 100 µL of 
resazurin

07-Apr-06 0 Amended with EOS to a target concentration 
of 0.27% as oil 

07-Apr-06 0 EOS-KB-1-1 0.87 0.73 4.0 0.25 <0.010 -- <0.010 0.09
EOS-KB-1-2 0.91 0.76 4.0 0.28 0.01 -- <0.010 0.13
EOS-KB-1-3 3.5 1.30 4.7 0.30 0.01 -- <0.010 0.10

Average Concentration (mg/L) 1.8 0.93 4.2 0.28 0.01 -- ND 0.11
Standard Deviation (mg/L) 2.1E-03 5.1E-04 7.7E-04 9.2E-05 1.6E-04 -- 0.0E+00 2.3E-03
Average Total (mmoles) 0.0025 0.0015 0.0087 0.001 0.00018 1.4E-02 ND 0.012

20-Apr-06 13 EOS-KB-1-1 <0.010 0.08 5.2 0.08 <0.010 -- <0.010 0.03
EOS-KB-1-2 0.63 0.72 3.8 0.25 <0.010 -- <0.010 0.08
EOS-KB-1-3 0.77 0.77 3.8 0.28 0.01 -- <0.010 0.11

Average Concentration (mg/L) 0.47 0.52 4.3 0.20 0.00 -- ND 0.08
Standard Deviation (mg/L) 5.8E-04 6.1E-04 1.7E-03 4.0E-04 1.7E-04 -- 0.0E+00 4.7E-03
Average Total (mmoles) 0.00067 0.00083 0.0088 0.00077 0.000097 1.1E-02 ND 0.0085

04-May-06 27 EOS-KB-1-1 <0.010 0.06 5.6 0.09 <0.010 -- <0.010 0.04
EOS-KB-1-2 0.72 0.72 3.7 0.24 0.02 -- <0.010 0.10
EOS-KB-1-3 0.86 0.77 3.7 0.25 0.01 -- <0.010 0.11

Average Concentration (mg/L) 0.53 0.52 4.3 0.19 0.01 -- ND 0.08
Standard Deviation (mg/L) 6.6E-04 6.3E-04 2.3E-03 3.5E-04 2.3E-04 -- 0.0E+00 4.0E-03
Average Total (mmoles) 0.00075 0.00082 0.0088 0.00074 0.00025 1.1E-02 ND 0.0092

05-May-06 28 Bioaugmented with KB-1® to a target 
concentration of 106 cells/L

12-May-06 35 EOS-KB-1-1 <0.010 0.04 4.5 0.11 <0.010 -- <0.010 0.04
EOS-KB-1-2 <0.010 0.04 5.9 0.76 0.02 -- <0.010 0.12
EOS-KB-1-3 0.09 0.03 6.2 0.69 0.02 -- <0.010 0.13

Average Concentration (mg/L) 0.03 0.04 5.5 0.52 0.02 -- ND 0.10
Standard Deviation (mg/L) 7.3E-05 1.4E-05 1.8E-03 1.3E-03 3.1E-04 -- 0.0E+00 5.4E-03
Average Total (mmoles) 0.000042 0.000059 0.011 0.002 0.00036 1.3E-02 ND 0.011

18-May-06 41 EOS-KB-1-1 <0.010 0.08 4.6 0.36 <0.010 -- <0.010 0.05
EOS-KB-1-2 <0.010 0.09 <0.010 <0.010 0.61 -- <0.010 0.15
EOS-KB-1-3 0.10 0.06 4.9 1.3 0.06 -- <0.010 0.13

Average Concentration (mg/L) 0.03 0.08 3.2 0.57 0.22 -- ND 0.11
Standard Deviation (mg/L) 8.0E-05 2.6E-05 5.6E-03 2.6E-03 8.3E-03 -- 0.0E+00 6.2E-03
Average Total (mmoles) 0.000046 0.00012 0.0065 0.0022 0.0055 1.4E-02 ND 0.012

25-May-06 48 EOS-KB-1-1 <0.010 0.10 6.1 0.27 0.01 -- <0.010 0.11
EOS-KB-1-2 <0.010 0.07 <0.010 <0.010 0.57 -- <0.010 0.56
EOS-KB-1-3 0.11 0.05 2.3 2.0 0.23 -- <0.010 0.13

Average Concentration (mg/L) 0.04 0.07 2.8 0.77 0.27 -- ND 0.27
Standard Deviation (mg/L) 8.7E-05 4.4E-05 6.3E-03 4.2E-03 6.9E-03 -- 0.0E+00 2.9E-02
Average Total (mmoles) 0.00005 0.00011 0.0057 0.0029 0.0067 1.5E-02 ND 0.03

01-Jun-06 55 EOS-KB-1-1 <0.010 0.22 2.30 1.3 0.05 -- <0.010 0.05
EOS-KB-1-2 <0.010 0.06 <0.010 <0.010 0.59 -- <0.010 1.1
EOS-KB-1-3 0.11 0.04 0.03 0.33 0.76 -- <0.010 0.17

Average Concentration (mg/L) 0.04 0.11 0.78 0.55 0.47 -- ND 0.44
Standard Deviation (mg/L) 9.4E-05 1.5E-04 2.7E-03 2.6E-03 9.2E-03 -- 0.0E+00 6.5E-02
Average Total (mmoles) 0.000054 0.00017 0.0016 0.0021 0.012 1.6E-02 ND 0.049

08-Jun-06 62 EOS-KB-1-1 <0.010 0.22 0.78 1.3 0.24 -- <0.010 0.06
EOS-KB-1-2 <0.010 0.05 <0.010 <0.010 0.54 -- <0.010 1.6
EOS-KB-1-3 0.13 0.03 <0.010 <0.010 0.73 -- <0.010 0.31

Average Concentration (mg/L) 0.04 0.10 0.26 0.43 0.51 -- ND 0.66
Standard Deviation (mg/L) 1.0E-04 1.7E-04 9.3E-04 2.8E-03 6.1E-03 -- 0.0E+00 9.5E-02
Average Total (mmoles) 0.00006 0.00016 0.00054 0.0016 0.013 1.5E-02 ND 0.075

15-Jun-06 69 EOS-KB-1-1 <0.010 0.10 0.02 0.06 0.43 -- <0.010 0.05
EOS-KB-1-2 <0.010 0.10 <0.010 <0.010 0.57 -- <0.010 2.4
EOS-KB-1-3 0.15 0.06 <0.010 <0.010 0.70 -- <0.010 0.37

Average Concentration (mg/L) 0.05 0.09 0.01 0.02 0.57 -- ND 0.95
Standard Deviation (mg/L) 1.2E-04 4.0E-05 1.9E-05 1.3E-04 3.4E-03 -- 0.0E+00 1.5E-01
Average Total (mmoles) 0.000069 0.00014 0.000011 0.000073 0.014 1.4E-02 ND 0.11

22-Jun-06 76 EOS-KB-1-1 <0.010 0.04 <0.010 <0.010 0.42 -- <0.010 0.20
EOS-KB-1-2 <0.010 0.04 <0.010 <0.010 0.50 -- <0.010 3.1
EOS-KB-1-3 0.15 0.03 <0.010 <0.010 0.71 -- <0.010 0.51

Average Concentration (mg/L) 0.05 0.04 ND ND 0.55 -- ND 1.3
Standard Deviation (mmoles) 1.2E-04 1.1E-05 0.0E+00 0.0E+00 3.7E-03 -- 0.0E+00 1.8E-01

Average Total mmoles 0.000069 0.000057 ND ND 0.013 1.3E-02 ND 0.14

Notes:
ANAC - anaerobic active control
ANSC - anaerobic sterile control
cells/L - cells per liter
cis -1,2-DCE - cis -1,2-dichloroethene
LAC - sodium lactate
mg/L - milligrams per liter
µL - microliter
mmoles - millimoles
mmol/bottle - millimoles per bottle
ND - not detected
% - percent
TCE - trichloroethene
VC - vinyl chloride
-- - not analyzed/not applicable

EOS Amended and KB-1® 

Bioaugmented

Sodium Lactate Amended 
and KB-1® Bioaugmented
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TABLE 2B: SUMMARY OF MICROCOSM ANION RESULTS
                    2701 North Harbor Drive, San Diego, California

SIREM

TREATMENT DATE DAY Treatment Replicate Lactate Chloride Nitrite Nitrate Sulphate Bromide Phosphate
mg/L mg/L mg/L mg/L mg/L mg/L mg/L

7-Apr-06 0 ANSC-1 5.7 733 <0.28 15 286 3.2 <0.57
ANSC-2 4.5 769 <0.28 15 316 4.0 <0.57
ANSC-3 3.5 774 <0.28 15 293 4.0 <0.57

Average Concentration 4.6 758 ND 15 298 3.7 ND
20-Apr-06 13 ANSC-1 5.7 795 <0.28 16 313 2.4 <0.57

ANSC-2 6.0 842 <0.28 17 329 4.1 <0.57
ANSC-3 5.7 814 <0.28 16 314 2.6 <0.57

Average Concentration 5.8 817 ND 16 319 3.0 ND
4-May-06 27 ANSC-1 3.4 782 <0.28 15 288 2.5 <0.57

ANSC-2 3.6 986 <0.28 18 389 3.5 <0.57
ANSC-3 3.3 697 <0.28 13 261 2.6 <0.57

Average Concentration 3.5 822 ND 16 313 2.9 ND
1-Jun-06 55 ANSC-1 8.5 778 <0.28 14 314 6.8 <0.57

ANSC-2 9.2 827 <0.28 15 326 6.5 <0.57
ANSC-3 8.3 811 <0.28 14 319 6.2 <0.57

Average Concentration 8.7 805 ND 14 320 6.5 ND
7-Apr-06 0 ANAC-1 3.4 683 <0.28 <0.1 285 1.1 <0.57

ANAC-2 3.4 694 <0.28 <0.1 284 1.4 <0.57
ANAC-3 4.0 669 <0.28 <0.1 280 1.5 <0.57

Average Concentration 3.6 682 ND ND 283 1.3 ND
20-Apr-06 13 ANAC-1 3.0 759 <0.28 <0.1 322 5.8 <0.57

ANAC-2 3.3 765 <0.28 <0.1 320 4.1 <0.57
ANAC-3 2.8 743 <0.28 <0.1 321 4.1 <0.57

Average Concentration 3.0 756 ND ND 321 4.6 ND
4-May-06 27 ANAC-1 3.1 702 <0.28 <0.1 274 5.4 <0.57

ANAC-2 3.8 809 <0.28 <0.1 344 4.4 <0.57
ANAC-3 3.4 707 <0.28 <0.1 317 3.7 <0.57

Average Concentration 3.4 739 ND ND 312 4.5 ND
1-Jun-06 55 ANAC-1 5.7 724 <0.28 <0.1 315 6.5 <0.57

ANAC-2 5.7 739 <0.28 <0.1 318 4.8 <0.57
ANAC-3 5.8 702 <0.28 <0.1 314 4.5 <0.57

Average Concentration 5.7 722 ND ND 316 5.2 ND
7-Apr-06 0 LAC-1 1833 653 <0.28 <0.1 278 1.7 <0.57

LAC-2 1841 654 <0.28 <0.1 280 1.8 <0.57
LAC-3 2049 682 <0.28 <0.1 281 1.9 <0.57

Average Concentration 1908 663 ND ND 280 1.8 ND
20-Apr-06 13 LAC-1 1778 706 <0.28 <0.1 284 1.8 <0.57

LAC-2 2087 726 <0.28 <0.1 303 1.8 <0.57
LAC-3 2082 762 <0.28 <0.1 304 1.9 <0.57

Average Concentration 1982 731 ND ND 297 1.8 ND
4-May-06 27 LAC-1 1454 677 <0.28 <0.1 8.5 1.8 <0.57

LAC-2 1700 667 <0.28 <0.1 80 1.8 <0.57
LAC-3 1522 709 <0.28 <0.1 4.7 1.9 <0.57

Average Concentration 1558 684 ND ND 31 1.8 ND
1-Jun-06 55 LAC-1 931 674 <0.28 <0.1 2.8 2.4 <0.57

LAC-2 912 676 <0.28 <0.1 12 0.51 <0.57
LAC-3 882 713 <0.28 <0.1 5.3 2.6 <0.57

Average Concentration 909 688 ND ND 6.7 1.8 ND
7-Apr-06 0 EOS-1 124 675 <0.28 <0.1 285 1.6 <0.57

EOS-2 93 682 <0.28 <0.1 294 1.5 <0.57
EOS-3 90 687 <0.28 <0.1 288 1.4 <0.57

Average Concentration 102 681 ND ND 289 1.5 ND
20-Apr-06 13 EOS-1 91 751 <0.28 <0.1 313 3.7 <0.57

EOS-2 89 759 <0.28 <0.1 312 3.8 <0.57
EOS-3 54 746 <0.28 <0.1 304 3.3 <0.57

Average Concentration 78 752 ND ND 310 3.6 ND
4-May-06 27 EOS-1 108 712 <0.28 <0.1 288 3.0 <0.57

EOS-2 104 761 <0.28 <0.1 253 3.6 <0.57
EOS-3 117 831 <0.28 <0.1 365 3.9 <0.57

Average Concentration 109 768 ND ND 302 3.5 ND
1-Jun-06 55 EOS-1 159 707 <0.28 <0.1 254 3.6 <0.57

EOS-2 194 721 <0.28 <0.1 9.4 3.6 <0.57
EOS-3 78 726 <0.28 <0.1 301 4.3 <0.57

Average Concentration 144 718 ND ND 188 3.8 ND
7-Apr-06 0 LAC+KB-1-1 1558 648 <0.28 <0.1 273 1.8 <0.57

LAC+KB-1-2 1576 664 <0.28 <0.1 277 1.8 <0.57
LAC+KB-1-3 1646 659 <0.28 <0.1 279 1.8 <0.57

Average Concentration 1593 657 ND ND 277 1.8 ND
20-Apr-06 13 LAC+KB-1-1 1754 738 <0.28 <0.1 309 1.9 <0.57

LAC+KB-1-2 1730 741 <0.28 <0.1 304 1.8 <0.57
LAC+KB-1-3 1245 447 <0.28 <0.1 181 1.1 <0.57

Average Concentration 1576 642 ND ND 265 1.6 ND
4-May-06 27 LAC+KB-1-1 1749 786 <0.28 <0.1 169 2.1 <0.57

LAC+KB-1-2 818 775 <0.28 <0.1 325 1.9 <0.57
LAC+KB-1-3 778 696 <0.28 <0.1 283 1.8 <0.57

Average Concentration 1115 752 ND ND 259 1.9 ND
1-Jun-06 55 LAC+KB-1-1 784 643 <0.28 <0.1 2.0 2.3 <0.57

LAC+KB-1-2 744 680 <0.28 <0.1 266 2.3 <0.57
LAC+KB-1-3 760 669 <0.28 <0.1 240 2.3 <0.57

Average Concentration 763 664 ND ND 169 2.3 ND

Anaerobic Active Control

Anaerobic Sterile Control

Sodium Lactate Amended

EOS Amended

Sodium Lactate Amended 
and KB-1® Bioaugmented

SCO307
Biotreatability Study Report Page 1 of 2



TABLE 2B: SUMMARY OF MICROCOSM ANION RESULTS
                    2701 North Harbor Drive, San Diego, California

SIREM

TREATMENT DATE DAY Treatment Replicate Lactate Chloride Nitrite Nitrate Sulphate Bromide Phosphate
mg/L mg/L mg/L mg/L mg/L mg/L mg/L

7-Apr-06 0 EOS+KB-1-1 113 634 <0.28 <0.1 275 1.4 <0.57
EOS+KB-1-2 95 664 <0.28 <0.1 281 1.5 <0.57
EOS+KB-1-3 85 687 <0.28 <0.1 294 1.4 <0.57

Average Concentration 98 662 ND ND 283 1.4 ND
20-Apr-06 13 EOS+KB-1-1 71 751 <0.28 <0.1 316 3.7 <0.57

EOS+KB-1-2 91 756 <0.28 <0.1 306 3.7 <0.57
EOS+KB-1-3 43 735 <0.28 <0.1 294 3.4 <0.57

Average Concentration 69 747 ND ND 305 3.6 ND
4-May-06 27 EOS+KB-1-1 96 931 <0.28 <0.1 394 4.6 <0.57

EOS+KB-1-2 122 892 <0.28 <0.1 228 3.8 <0.57
EOS+KB-1-3 103 699 <0.28 <0.1 232 3.1 <0.57

Average Concentration 107 841 ND ND 285 3.8 ND
1-Jun-06 55 EOS+KB-1-1 183 696 <0.28 <0.1 61 2.2 <0.57

EOS+KB-1-2 195 704 <0.28 <0.1 2.5 2.3 <0.57
EOS+KB-1-3 254 711 <0.28 <0.1 9.2 2.4 <0.57

Average Concentration 211 704 ND ND 24 2.3 ND

Notes:
ANAC - anaerobic active control
ANSC - anaerobic sterile control
LAC - sodium lactate
mg/L - milligrams per liter
NZ - newman zone
ND - not detected
-- - not analyzed/not applicable

EOS Amended and KB-1® 

Bioaugmented

SCO307
Biotreatability Study Report Page 2 of 2
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Chlorinated Ethene and Ethene Concentration Trends  

2701 North Harbor Drive, San Diego, California

22-Jun-06 Figure: 1

in Anaerobic Sterile Control Microcosms
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Chlorinated Ethene and Ethene Concentration Trends  

2701 North Harbor Drive, San Diego, California

22-Jun-06 Figure: 2

in Anaerobic Intrinsic Control Microcosms
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Chlorinated Ethene and Ethene Concentration Trends  

2701 North Harbor Drive, San Diego, California

22-Jun-06 Figure: 3

in Sodium Lactate Amended Microcosms
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Chlorinated Ethene and Ethene Concentration Trends  

2701 North Harbor Drive, San Diego, California

22-Jun-06 Figure: 4

in EOS Amended Microcosms
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2701 North Harbor Drive, San Diego, California

Figure: 5

Chlorinated Ethene and Ethene Concentration Trends in
Sodium Lactate Amended and KB-1® Bioaugmented Microcosms

22-Jun-06
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Amended and KB-1® Bioaugmented Microcosms

2701 North Harbor Drive, San Diego, California

22-Jun-06 Figure: 6

Chlorinated Ethene and Ethene Concentration Trends in EOS
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The following Henry’s Law calculation was used to convert aqueous concentrations 
(Table 2A) to total mmoles of each analyte per microcosm bottle (Figures 1 to 6): 
 
 
 
                                Total mmoles =        Cliq x (Vliq + H x Vgas)      . 

  Molecular Weight (mg/mmol) 
 
 

Where  
 
Cliq = liquid concentration (mg/L) 
Vliq = liquid volume (0.18 L) per bottle 
Vgas = headspace volume (0.04 L) per bottle 
H = Henry’s Law constant (dimensionless) 
 
 
The Henry’s Law constants used are summarized in the table below. 
 
 

Analyte Henry’s Law Constant a 
(dimensionless) 

Trichloroethene 0.48 
cis-1,2-dichloroethene 0.31 

Vinyl chloride 0.95 
Ethene 8.76 

Methane 27.2 
 

a Source: Montgomery, J.H. 2000.  Groundwater Chemicals Desk Reference, Third 
Edition.  CRC Press LLC, Boca Raton, Fl. 
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APPENDIX A 

SITE-SPECIFIC BACKGROUND EVALUATION 
 

Prepared by S.S. Papadopoulos and Associates, Inc. 
12 May 2005 

 
 
A.1  Methodology 
 

Inorganic constituents such as metals and cyanide occur naturally in the 
environment.  A determination of whether site-related activities have resulted in elevated 
concentrations of these constituents requires an understanding of the range of background 
concentrations representative of natural conditions.  Existing site data for metals and 
cyanide in soil and groundwater were evaluated to derive site-specific maximum 
background concentrations,  following guidance provided in the California Department of 
Toxic Substances Control document Selecting Inorganic Constituents as Chemicals of 
Potential Concern at Risk Assessments at Hazardous Waste Sites and Permitted 
Facilities, Final Policy (DTSC, 1997). The site-specific maximum background 
concentrations for soil and groundwater are presented in Table 3-1. 
 

The 2003 site-specific dataset for soil contains between 408 and 431 analytical 
results for each metal, 161 results for total cyanide, and 159 results for amenable cyanide 
in soil samples collected across the site.  The existing site-specific dataset for 
groundwater contains between 121 and 127 analytical results for each metal, and 19 
results each for total cyanide, and amenable cyanide in groundwater samples collected 
across the site. 
 

The soil and groundwater datasets include samples from both potentially impacted 
and non-impacted areas.  For each constituent, each dataset may therefore represent either 
one population, representative of background conditions, or two or more separate 
populations, one representative of background conditions and the other(s) impacted by 
facility-related activities.  The impacted soil and groundwater sample populations, if 
present, are characterized by higher concentrations, relative to background, of those 
constituents.  The soil and groundwater datasets were statistically analyzed to determine 
whether the two or more populations could be identified and distinguished, and to 
estimate the maximum concentration of each constituent that could be attributed to the 
background population.  

For each constituent in each of the two media, the statistical evaluation included: 

1. An initial screening to determine whether the dataset contained sufficient values 
greater than the detection limit (at least 10% of samples and at least 10 samples 
for each constituent), 



 

 
A-2 

 
attachment a background analysis 12-16-05 (3).doc 
16-Dec-05 

 

2. Computation and review of summary statistics for concentrations and log-
transformed concentrations of each constituent in each media, 

3. Construction and review of histograms, box-and-whisker percentile plots, and 
normal quantile plots of concentrations and log-transformed concentrations of 
each constituent in each media, to determine whether the dataset more closely 
follows a normal or log-normal distribution (both analyses are presented for each 
constituent), to identify whether more than one population is evident and to 
estimate the maximum concentration associated with the background population, 
and 

4. Comparison of the site-specific maximum background concentrations in soil with 
published maximum background values for these same metals in California and 
Western U.S. soils. 

 

A.2 Results 

The statistical analyses are presented in Exhibit A.  Beryllium, silver, thallium, 
and total and amenable cyanide were not detected frequently enough in soils to permit a 
meaningful analysis. In groundwater, there were insufficient detections for antimony, 
arsenic, beryllium, cadmium, copper, lead, mercury, silver, thallium, and total and 
amenable cyanide (Table 3-1). 
 

For arsenic, barium, and vanadium in soil, and for barium in groundwater, 
quantile plots of concentration or log-transformed concentration plot as a single linear 
trend, indicating a single sample population. For these, the maximum observed value is 
taken as the maximum site-specific background concentration.  For the remaining metals, 
quantile plots of either concentration or log-transformed concentration indicated a break 
in slope.  The population nearest the origin was taken as the background population, and 
the maximum background concentration was estimated from the concentration 
corresponding to the break in slope on the quantile diagram.  The interpreted break in 
slope is indicated by a line on the diagram.  The site-specific maximum background 
concentrations for soil are compared to published maximum background values for 
California and Western U.S. soils in Table 3-2.  All of the site-specific maximum values 
are less than state or regional maximum background except for antimony, cadmium, and 
selenium.    
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Barium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.066
95% CI 0.054 to 0.079  

Variance 0.0049
SD 0.0698
SE 0.0063
CV 106%

% Detection 96.7%
Minimum 0.0099
Maximum 0.49

Median 0.044
95.5% CI 0.036 to 0.053  

Range 0.4801
IQR 0.05

Percentile 
2.5th 0.015
25th 0.029
50th 0.044
75th 0.079

97.5th 0.352

Coefficient p
Kolmogorov-Smirnov 2.3859 < 0.01 

Skewness 3.6599 <0.0001
Kurtosis 17.1296 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Barium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -1.318
95% CI -1.377 to -1.259  

Variance 0.1070
SD 0.3271
SE 0.0297
CV -25%

% Detection 96.7%
Minimum -2.0044
Maximum -0.3098

Median -1.357
95.5% CI -1.444 to -1.276  

Range 1.6946
IQR 0.4352

Percentile 
2.5th -1.824
25th -1.538
50th -1.357
75th -1.102

97.5th -0.456

Coefficient p
Kolmogorov-Smirnov 0.7846 0.1391

Skewness 0.5167 0.0214
Kurtosis 0.2692 0.4481
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cobalt in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.009
95% CI 0.007 to 0.012  

Variance 0.0003
SD 0.0162
SE 0.0015
CV 172%

% Detection 24.8%
Minimum 0.0008
Maximum <0.3

Median 0.004
95.5% CI 0.002 to 0.015  

Range 0.1492
IQR 0.0135

Percentile 
2.5th 0.001
25th 0.002
50th 0.004
75th 0.015

97.5th 0.017

Coefficient p
Kolmogorov-Smirnov 3.7796 < 0.01 

Skewness 6.4942 <0.0001
Kurtosis 51.5265 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cobalt in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -2.334
95% CI -2.428 to -2.240  

Variance 0.2749
SD 0.5243
SE 0.0477
CV -22%

% Detection 24.8%
Minimum -3.0969
Maximum <-0.5228

Median -2.409
95.5% CI -2.824 to -1.824  

Range 2.2730
IQR 1

Percentile 
2.5th -3.094
25th -2.824
50th -2.409
75th -1.824

97.5th -1.772

Coefficient p
Kolmogorov-Smirnov 2.8351 < 0.01 

Skewness 0.2041 0.3440
Kurtosis -1.1669 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Chromium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 2.074
95% CI -2.017 to 6.165  

Variance 516.4959
SD 22.7265
SE 2.0660
CV 1096%

% Detection 10.7%
Minimum 0.002
Maximum 250

Median 0.003
95.5% CI 0.002 to 0.015  

Range 249.9985
IQR 0.0135

Percentile 
2.5th 0.002
25th 0.002
50th 0.003
75th 0.015

97.5th 0.020

Coefficient p
Kolmogorov-Smirnov 5.8360 < 0.01 

Skewness 11.0000 <0.0001
Kurtosis 121.0000 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Chromium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -2.303
95% CI -2.420 to -2.185  

Variance 0.4255
SD 0.6523
SE 0.0593
CV -28%

% Detection 10.7%
Minimum -2.6989
Maximum 2.3979

Median -2.523
95.5% CI -2.824 to -1.824  

Range 5.2218
IQR 1

Percentile 
2.5th -2.824
25th -2.824
50th -2.523
75th -1.824

97.5th -1.699

Coefficient p
Kolmogorov-Smirnov 2.7749 < 0.01 

Skewness 3.1244 <0.0001
Kurtosis 20.9241 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Molybdenum in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.050
95% CI 0.041 to 0.058  

Variance 0.0023
SD 0.0480
SE 0.0044
CV 97%

% Detection 90.9%
Minimum 0.004
Maximum 0.29

Median 0.033
95.5% CI 0.030 to 0.040  

Range 0.286
IQR 0.025

Percentile 
2.5th 0.007
25th 0.025
50th 0.033
75th 0.050

97.5th 0.248

Coefficient p
Kolmogorov-Smirnov 3.1235 < 0.01 

Skewness 2.8654 <0.0001
Kurtosis 9.5750 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Molybdenum in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -1.434
95% CI -1.492 to -1.375  

Variance 0.1052
SD 0.3243
SE 0.0295
CV -23%

% Detection 90.9%
Minimum -2.3979
Maximum -0.5376

Median -1.481
95.5% CI -1.523 to -1.398  

Range 1.8603
IQR 0.3010

Percentile 
2.5th -2.167
25th -1.602
50th -1.481
75th -1.301

97.5th -0.606

Coefficient p
Kolmogorov-Smirnov 1.6089 < 0.01 

Skewness 0.2005 0.3523
Kurtosis 1.0308 0.0530
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Nickel in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.022
95% CI 0.013 to 0.031  

Variance 0.0025
SD 0.0499
SE 0.0045
CV 227%

% Detection 57.0%
Minimum <0.003
Maximum 0.45

Median 0.011
95.5% CI 0.006 to 0.015  

Range 0.4485
IQR 0.0115

Percentile 
2.5th 0.002
25th 0.004
50th 0.011
75th 0.015

97.5th 0.160

Coefficient p
Kolmogorov-Smirnov 4.1378 < 0.01 

Skewness 6.1426 <0.0001
Kurtosis 46.7203 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Nickel in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -2.042
95% CI -2.138 to -1.947  

Variance 0.2804
SD 0.5295
SE 0.0481
CV -26%

% Detection 57.0%
Minimum <-2.5228
Maximum -0.3468

Median -1.959
95.5% CI -2.222 to -1.824  

Range 2.477121255
IQR 0.632023215

Percentile 
2.5th -2.824
25th -2.456
50th -1.959
75th -1.824

97.5th -0.796

Coefficient p
Kolmogorov-Smirnov 1.7517 < 0.01 

Skewness 0.5135 0.0222
Kurtosis 0.2152 0.5148
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Selenium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.184
95% CI 0.144 to 0.224  

Variance 0.0489
SD 0.2212
SE 0.0201
CV 120%

% Detection 93.4%
Minimum 0.025
Maximum 1.3

Median 0.120
95.5% CI 0.093 to 0.140  

Range 1.275
IQR 0.146

Percentile 
2.5th 0.025
25th 0.064
50th 0.120
75th 0.210

97.5th 1.187

Coefficient p
Kolmogorov-Smirnov 2.6135 < 0.01 

Skewness 3.3040 <0.0001
Kurtosis 12.4574 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Selenium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -0.920
95% CI -0.989 to -0.851  

Variance 0.1479
SD 0.3845
SE 0.0350
CV -42%

% Detection 93.4%
Minimum -1.6021
Maximum 0.1139

Median -0.921
95.5% CI -1.032 to -0.854  

Range 1.7160
IQR 0.5160

Percentile 
2.5th -1.602
25th -1.194
50th -0.921
75th -0.678

97.5th 0.074

Coefficient p
Kolmogorov-Smirnov 0.6479 > 0.15 

Skewness 0.3524 0.1077
Kurtosis 0.0621 0.7475
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Vanadium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.013
95% CI 0.010 to 0.017  

Variance 0.0005
SD 0.0212
SE 0.0019
CV 158%

% Detection 52.9%
Minimum 0.0006
Maximum <0.3

Median 0.010
95.5% CI 0.008 to 0.015  

Range 0.1494
IQR 0.013

Percentile 
2.5th 0.001
25th 0.002
50th 0.010
75th 0.015

97.5th 0.116

Coefficient p
Kolmogorov-Smirnov 3.7436 < 0.01 

Skewness 4.7396 <0.0001
Kurtosis 25.5187 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Vanadium in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -2.168
95% CI -2.263 to -2.073  

Variance 0.2809
SD 0.5300
SE 0.0482
CV -24%

% Detection 52.9%
Minimum -3.2218
Maximum <-0.5228

Median -2.009
95.5% CI -2.119 to -1.824  

Range 2.3979
IQR 0.8751

Percentile 
2.5th -3.094
25th -2.699
50th -2.009
75th -1.824

97.5th -0.941

Coefficient p
Kolmogorov-Smirnov 1.9913 < 0.01 

Skewness -0.1558 0.4684
Kurtosis -0.5991 0.0750
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Zinc in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean 0.047
95% CI 0.025 to 0.070  

Variance 0.0158
SD 0.1258
SE 0.0114
CV 266%

% Detection 59.5%
Minimum 0.006
Maximum 1.3

Median 0.031
95.5% CI 0.015 to 0.050  

Range 1.295
IQR 0.04

Percentile 
2.5th 0.006
25th 0.010
50th 0.031
75th 0.050

97.5th 0.233

Coefficient p
Kolmogorov-Smirnov 4.7057 < 0.01 

Skewness 8.7733 <0.0001
Kurtosis 84.4713 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Zinc in groundwater

Performed by tl Date 28 April 2005

n 121  

Mean -1.606
95% CI -1.682 to -1.531  

Variance 0.1754
SD 0.4189
SE 0.0381
CV -26%

% Detection 59.5%
Minimum -2.2218
Maximum 0.1139

Median -1.509
95.5% CI -1.824 to -1.301  

Range 2.4150
IQR 0.6990

Percentile 
2.5th -2.219
25th -2.000
50th -1.509
75th -1.301

97.5th -0.639

Coefficient p
Kolmogorov-Smirnov 2.2674 < 0.01 

Skewness 0.7018 0.0025
Kurtosis 1.3746 0.0201
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Statistical Analysis of Constituents in Soil



analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Antimony in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.780
95% CI 0.716 to 0.844  

Variance 0.4271
SD 0.6535
SE 0.0324
CV 84%

% Detection 85.0%
Minimum 0.3
Maximum 8.5

Median 0.600  
95.8% CI 0.600 to 0.700

Range 8.2
IQR 0.4

Percentile 
2.5th 0.300
25th 0.500
50th 0.600
75th 0.900

97.5th 1.978

Coefficient p
Kolmogorov-Smirnov 4.6811 < 0.01 

Skewness 6.6115 <0.0001
Kurtosis 63.3227 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Antimony in soil

Performed by tl Date 15 April 2005

n 408  

Mean -0.175
95% CI -0.196 to -0.154  

Variance 0.0470
SD 0.2168
SE 0.0107
CV -124%

% Detection 85.0%
Minimum -0.5229
Maximum 0.9294

Median -0.222
95.8% CI -0.222 to -0.155  

Range 1.452
IQR 0.255

Percentile 
2.5th -0.523
25th -0.301
50th -0.222
75th -0.046

97.5th 0.296

Coefficient p
Kolmogorov-Smirnov 2.9000 < 0.01 

Skewness 1.0335 <0.0001
Kurtosis 2.5887 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Arsenic in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.824
95% CI 0.683 to 0.965  

Variance 2.0932
SD 1.4468
SE 0.0716
CV 176%

% Detection 14.7%
Minimum 0.4
Maximum 23

Median 0.500
95.8% CI 0.500 to 0.500  

Range 22.6
IQR 0

Percentile 
2.5th 0.500
25th 0.500
50th 0.500
75th 0.500

97.5th 3.700

Coefficient p
Kolmogorov-Smirnov 8.9812 < 0.01 

Skewness 10.2139 <0.0001
Kurtosis 140.4708 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Arsenic in soil

Performed by tl Date 15 April 2005

n 408  

Mean -0.215
95% CI -0.239 to -0.191  

Variance 0.0597
SD 0.2442
SE 0.0121
CV -113%

% Detection 14.7%
Minimum -0.3979
Maximum 1.3617

Median -0.301
95.8% CI -0.301 to -0.301  

Range 1.7597
IQR 0

Percentile 
2.5th -0.301
25th -0.301
50th -0.301
75th -0.301

97.5th 0.568

Coefficient p
Kolmogorov-Smirnov 9.9685 < 0.01 

Skewness 3.1077 <0.0001
Kurtosis 9.9225 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Barium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 48.735
95% CI 44.806 to 52.664  

Variance 1629.8119
SD 40.3709
SE 1.9987
CV 83%

% Detection 100.0%
Minimum 1
Maximum 440

Median 39.000
95.8% CI 36.000 to 43.000  

Range 439
IQR 33

Percentile 
2.5th 8.823
25th 26.000
50th 39.000
75th 59.000

97.5th 140.000

Coefficient p
Kolmogorov-Smirnov 3.1388 < 0.01 

Skewness 3.9154 <0.0001
Kurtosis 27.8067 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Barium in soil

Performed by tl Date 2 May 2005

n 408  

Mean 1.580
95% CI 1.549 to 1.610  

Variance 0.0988
SD 0.3144
SE 0.0156
CV 20%

% Detection 100.0%
Minimum 0
Maximum 2.6435

Median 1.591
95.8% CI 1.556 to 1.633  

Range 2.6435
IQR 0.3559

Percentile 
2.5th 0.946
25th 1.415
50th 1.591
75th 1.771

97.5th 2.146

Coefficient p
Kolmogorov-Smirnov 1.3536 < 0.01 

Skewness -0.4128 0.0009
Kurtosis 1.5572 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cadmium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.390
95% CI 0.338 to 0.442  

Variance 0.2862
SD 0.5349
SE 0.0265
CV 137%

% Detection 57.1%
Minimum 0.06
Maximum 6.8

Median 0.400
95.8% CI 0.200 to 0.500  

Range 6.74
IQR 0.4

Percentile 
2.5th 0.070
25th 0.100
50th 0.400
75th 0.500

97.5th 1.000

Coefficient p
Kolmogorov-Smirnov 7.3263 < 0.01 

Skewness 8.0748 <0.0001
Kurtosis 81.5026 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cadmium in soil

Performed by tl Date 15 April 2005

n 408  

Mean -0.567
95% CI -0.601 to -0.532  

Variance 0.1284
SD 0.3584
SE 0.0177
CV -63%

% Detection 57.1%
Minimum -1.2218
Maximum 0.8325

Median -0.398
95.8% CI -0.699 to -0.301  

Range 2.0544
IQR 0.6990

Percentile 
2.5th -1.155
25th -1.000
50th -0.398
75th -0.301

97.5th 0.000

Coefficient p
Kolmogorov-Smirnov 5.2266 < 0.01 

Skewness 0.0924 0.4408
Kurtosis -0.0041 0.9247
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Chromium in soil

Performed by tl Date 15 April 2005

n 431  

Mean 35.810
95% CI 19.911 to 51.710  

Variance 28203.2237
SD 167.9382
SE 8.0893
CV 469%

% Detection 100.0%
Minimum 1.8
Maximum 2200

Median 12.000
95.7% CI 11.000 to 12.000  

Range 2198.2
IQR 9.8

Percentile 
2.5th 2.480
25th 6.700
50th 12.000
75th 16.500

97.5th 195.200

Coefficient p
Kolmogorov-Smirnov 8.9863 < 0.01 

Skewness 9.4342 <0.0001
Kurtosis 98.0679 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Chromium in soil

Performed by tl Date 15 April 2005

n 431  

Mean 1.066
95% CI 1.025 to 1.107  

Variance 0.1866
SD 0.4320
SE 0.0208
CV 41%

% Detection 100.0%
Minimum 0.2553
Maximum 3.3424

Median 1.079
95.7% CI 1.041 to 1.079  

Range 3.0872
IQR 0.3912

Percentile 
2.5th 0.394
25th 0.826
50th 1.079
75th 1.217

97.5th 2.290

Coefficient p
Kolmogorov-Smirnov 3.0872 < 0.01 

Skewness 1.8141 <0.0001
Kurtosis 6.5654 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cobalt in soil

Performed by tl Date 15 April 2005

n 408  

Mean 5.050
95% CI 4.328 to 5.772  

Variance 55.0294
SD 7.4182
SE 0.3673
CV 147%

% Detection 99.0%
Minimum 0.5
Maximum 100

Median 3.800
95.8% CI 3.400 to 4.100  

Range 99.5
IQR 3.2

Percentile 
2.5th 0.900
25th 2.400
50th 3.800
75th 5.600

97.5th 14.775

Coefficient p
Kolmogorov-Smirnov 5.5840 < 0.01 

Skewness 8.1063 <0.0001
Kurtosis 83.6260 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Cobalt in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.558
95% CI 0.527 to 0.589  

Variance 0.1034
SD 0.3216
SE 0.0159
CV 58%

% Detection 99.0%
Minimum -0.3010
Maximum 2

Median 0.580
95.8% CI 0.531 to 0.613  

Range 2.3010
IQR 0.3680

Percentile 
2.5th -0.046
25th 0.380
50th 0.580
75th 0.748

97.5th 1.169

Coefficient p
Kolmogorov-Smirnov 1.2053 < 0.01 

Skewness 0.4368 0.0005
Kurtosis 1.7240 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Copper in soil

Performed by tl Date 15 April 2005

n 408  

Mean 5.987
95% CI 4.775 to 7.198  

Variance 154.8845
SD 12.4453
SE 0.6161
CV 208%

% Detection 98.8%
Minimum 0.2
Maximum 200

Median 3.300
95.8% CI 3.000 to 3.800  

Range 199.8
IQR 4.275

Percentile 
2.5th 0.500
25th 1.900
50th 3.300
75th 6.175

97.5th 25.775

Coefficient p
Kolmogorov-Smirnov 6.5025 < 0.01 

Skewness 10.9017 <0.0001
Kurtosis 154.0327 <0.0001
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Copper in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.538
95% CI 0.497 to 0.579  

Variance 0.1771
SD 0.4208
SE 0.0208
CV 78%

% Detection 98.8%
Minimum -0.6990
Maximum 2.3010

Median 0.519
95.8% CI 0.477 to 0.580  

Range 3
IQR 0.5119

Percentile 
2.5th -0.301
25th 0.279
50th 0.519
75th 0.791

97.5th 1.411

Coefficient p
Kolmogorov-Smirnov 0.8743 0.0636

Skewness 0.2462 0.0423
Kurtosis 0.8923 0.0049
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analysed with: Analyse-it + General 1.71 

Test  Continuous summary descriptives
 

Variable Mercury in soil

Performed by tl Date 15 April 2005

n 409  

Mean 0.053
95% CI 0.050 to 0.055  

Variance 0.0006
SD 0.0236
SE 0.0012
CV 45%

% Detection 12.2%
Minimum 0.03
Maximum 0.38

Median 0.050
95.2% CI 0.050 to 0.050  

Range 0.35
IQR 0

Percentile 
2.5th 0.030
25th 0.050
50th 0.050
75th 0.050

97.5th 0.098

Coefficient p
Kolmogorov-Smirnov 9.8767 < 0.01 

Skewness 9.2175 <0.0001
Kurtosis 106.7591 <0.0001
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Test  Continuous summary descriptives
 

Variable Mercury in soil

Performed by tl Date 15 April 2005

n 409  

Mean -1.294
95% CI -1.304 to -1.285  

Variance 0.0097
SD 0.0983
SE 0.0049
CV -8%

% Detection 12.2%
Minimum -1.5229
Maximum -0.4202

Median -1.301
95.2% CI -1.301 to -1.301  

Range 1.1027
IQR 0

Percentile 
2.5th -1.523
25th -1.301
50th -1.301
75th -1.301

97.5th -1.011

Coefficient p
Kolmogorov-Smirnov 9.5062 < 0.01 

Skewness 3.9773 <0.0001
Kurtosis 28.6427 <0.0001
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Test  Continuous summary descriptives
 

Variable Lead in soil

Performed by tl Date 15 April 2005

n 408  

Mean 5.600
95% CI 4.251 to 6.948  

Variance 192.1289
SD 13.8611
SE 0.6862
CV 248%

% Detection 91.4%
Minimum 0.6
Maximum 150

Median 2.800
95.8% CI 2.500 to 3.100  

Range 149.5
IQR 3.4

Percentile 
2.5th 0.500
25th 1.300
50th 2.800
75th 4.700

97.5th 35.550

Coefficient p
Kolmogorov-Smirnov 7.2118 < 0.01 

Skewness 6.9936 <0.0001
Kurtosis 56.4009 <0.0001
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Test  Continuous summary descriptives
 

Variable Lead in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.427
95% CI 0.383 to 0.471  

Variance 0.2046
SD 0.4524
SE 0.0224
CV 106%

% Detection 91.4%
Minimum -0.222
Maximum 2.1761

Median 0.447
95.8% CI 0.398 to 0.491  

Range 2.4771
IQR 0.5582

Percentile 
2.5th -0.301
25th 0.114
50th 0.447
75th 0.672

97.5th 1.551

Coefficient p
Kolmogorov-Smirnov 1.5464 < 0.01 

Skewness 0.6770 <0.0001
Kurtosis 1.3649 0.0002
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Test  Continuous summary descriptives
 

Variable Molybdenum in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.490
95% CI 0.437 to 0.543  

Variance 0.2977
SD 0.5456
SE 0.0270
CV 111%

% Detection 53.4%
Minimum 0.1
Maximum 10

Median 0.500
95.8% CI 0.500 to 0.500  

Range 9.9
IQR 0.2

Percentile 
2.5th 0.200
25th 0.300
50th 0.500
75th 0.500

97.5th 1.100

Coefficient p
Kolmogorov-Smirnov 7.8843 < 0.01 

Skewness 13.6056 <0.0001
Kurtosis 229.0684 <0.0001
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Test  Continuous summary descriptives
 

Variable Molybdenum in soil

Performed by tl Date 15 April 2005

n 408  

Mean -0.376
95% CI -0.397 to -0.355  

Variance 0.0447
SD 0.2115
SE 0.0105
CV -56%

% Detection 53.4%
Minimum -1
Maximum 1

Median -0.301
95.8% CI -0.301 to -0.301  

Range 2
IQR 0.2218

Percentile 
2.5th -0.699
25th -0.523
50th -0.301
75th -0.301

97.5th 0.041

Coefficient p
Kolmogorov-Smirnov 5.3802 < 0.01 

Skewness 0.6261 <0.0001
Kurtosis 5.7055 <0.0001
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Test  Continuous summary descriptives
 

Variable Nickel in soil

Performed by tl Date 15 April 2005

n 408  

Mean 6.173
95% CI 4.804 to 7.541  

Variance 197.7843
SD 14.0636
SE 0.6963
CV 228%

% Detection 99.5%
Minimum 0.7
Maximum 170

Median 4.000
95.8% CI 3.500 to 4.300  

Range 169.3
IQR 3.475

Percentile 
2.5th 1.000
25th 2.300
50th 4.000
75th 5.775

97.5th 27.875

Coefficient p
Kolmogorov-Smirnov 7.0967 < 0.01 

Skewness 8.6885 <0.0001
Kurtosis 84.0218 <0.0001
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Test  Continuous summary descriptives
 

Variable Nickel in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.586
95% CI 0.553 to 0.619  

Variance 0.1149
SD 0.3389
SE 0.0168
CV 58%

% Detection 99.5%
Minimum -0.1549
Maximum 2.2304

Median 0.602
95.8% CI 0.544 to 0.633  

Range 2.385
IQR 0.400

Percentile 
2.5th 0.000
25th 0.362
50th 0.602
75th 0.762

97.5th 1.444

Coefficient p
Kolmogorov-Smirnov 1.8578 < 0.01 

Skewness 1.0457 <0.0001
Kurtosis 3.7124 <0.0001
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Test  Continuous summary descriptives
 

Variable Selenium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 4.263
95% CI 3.816 to 4.711  

Variance 21.1874
SD 4.6030
SE 0.2279
CV 108%

% Detection 63.2%
Minimum 0.3
Maximum 30

Median 2.950
95.8% CI 2.100 to 3.800  

Range 29.7
IQR 5.8

Percentile 
2.5th 0.500
25th 0.500
50th 2.950
75th 6.300

97.5th 15.775

Coefficient p
Kolmogorov-Smirnov 4.0844 < 0.01 

Skewness 1.6584 <0.0001
Kurtosis 3.9183 <0.0001
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Test  Continuous summary descriptives
 

Variable Selenium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 0.329
95% CI 0.275 to 0.383  

Variance 0.3064
SD 0.5535
SE 0.0274
CV 168%

% Detection 63.2%
Minimum -0.5229
Maximum 1.4771

Median 0.470
95.8% CI 0.322 to 0.580  

Range 2
IQR 1.1004

Percentile 
2.5th -0.301
25th -0.301
50th 0.470
75th 0.799

97.5th 1.198

Coefficient p
Kolmogorov-Smirnov 5.0049 < 0.01 

Skewness 0.0155 0.8971
Kurtosis -1.5700 <0.0001
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Test  Continuous summary descriptives
 

Variable Vanadium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 22.636
95% CI 21.373 to 23.899  

Variance 168.4383
SD 12.9784
SE 0.6425
CV 57%

% Detection 100.0%
Minimum 0.8
Maximum 70

Median 20.000
95.8% CI 18.000 to 22.000  

Range 69.2
IQR 17

Percentile 
2.5th 4.613
25th 13.000
50th 20.000
75th 30.000

97.5th 57.000

Coefficient p
Kolmogorov-Smirnov 1.8808 < 0.01 

Skewness 0.8751 <0.0001
Kurtosis 0.6938 0.0190
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Test  Continuous summary descriptives
 

Variable Vanadium in soil

Performed by tl Date 15 April 2005

n 408  

Mean 1.274
95% CI 1.247 to 1.302  

Variance 0.0811
SD 0.2847
SE 0.0141
CV 22%

% Detection 100.0%
Minimum -0.0969
Maximum 1.8451

Median 1.301
95.8% CI 1.255 to 1.342  

Range 1.942008053
IQR 0.363177902

Percentile 
2.5th 0.664
25th 1.114
50th 1.301
75th 1.477

97.5th 1.756

Coefficient p
Kolmogorov-Smirnov 1.7008 < 0.01 

Skewness -0.7273 <0.0001
Kurtosis 0.8552 0.0064
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Test  Continuous summary descriptives
 

Variable Zinc in soil

Performed by tl Date 15 April 2005

n 408  

Mean 30.377
95% CI 25.097 to 35.658  

Variance 2943.7091
SD 54.2560
SE 2.6861
CV 179%

% Detection 100.0%
Minimum 2
Maximum 710

Median 20.0
95.8% CI 18.0 to 22.0  

Range 708
IQR 18

Percentile 
2.5th 4.245
25th 13.000
50th 20.000
75th 31.000

97.5th 135.500

Coefficient p
Kolmogorov-Smirnov 6.7671 < 0.01 

Skewness 7.6780 <0.0001
Kurtosis 74.8426 <0.0001
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Test  Continuous summary descriptives
 

Variable Zinc in soil

Performed by tl Date 15 April 2005

n 408  

Mean 1.298
95% CI 1.264 to 1.332  

Variance 0.1217
SD 0.3488
SE 0.0173
CV 27%

% Detection 100.0%
Minimum 0.3010
Maximum 2.8513

Median 1.301
95.8% CI 1.255 to 1.342  

Range 2.5502
IQR 0.3774

Percentile 
2.5th 0.628
25th 1.114
50th 1.301
75th 1.491

97.5th 2.131

Coefficient p
Kolmogorov-Smirnov 1.9110 < 0.01 

Skewness 0.6076 <0.0001
Kurtosis 2.3122 <0.0001
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1 INTRODUCTION

This Pilot Study Report (Report) has been prepared by Geosyntec Consultants 
(Geosyntec) on behalf of TDY Industries, Inc. for the Airport/Former Teledyne Ryan 
Aeronautical site located at 2701 North Harbor Drive in San Diego, California (Site).  
This Report summarizes the methods and results of the Enhanced In-situ 
Bioremediation (EISB) Pilot Study that was commenced on 11 September 2007 in the 
Building 131/242 Area of Concern (AOC). The work was performed in accordance 
with the Remedial Investigation and Feasibility Study (RI/FS) dated 30 March 2007 and 
the Remedial Action Plan (RAP) dated 30 May 2007.  This Report was prepared by   
Mr. Chris Lieder and reviewed by Mr. Brian Hitchens, PG, CHG, and Mr. Sam 
Williams, PG, CHG, of Geosyntec in accordance with the peer review policy of the 
firm. 

1.1 Background

The Building 131/242 AOC consists of by an area of soil, soil gas, and groundwater 
impacted predominantly with volatile organic compounds (VOCs) located between 
Buildings 131 and 242 (Figure 1).  A bench scale study was performed to evaluate 
whether EISB is a viable option to reduce concentrations of VOCs in Site groundwater.
Bench-scale microcosms evaluated the attenuation of VOCs after the addition of 
various electron donors and, in some cases, microbial cultures.  The bench scale study 
data indicated that EISB, using an emulsified oil donor, and supplemented with the KB-
1 microbial culture, resulted in complete degradation of chlorinated hydrocarbons to 
ethene.  Based on the results of this pilot study it was estimated that Risk Based 
Concentrations (RBCs), as presented in the RI/FS, could be achieved within treated 
areas within approximately 2 years.   

Based on the promising bench scale results, a pilot study was recommended to evaluate 
the effectiveness of EISB in a field implementation and to refine field techniques in 
advance of a full scale implementation.  The Building 131/242 AOC was selected as the 
pilot study area as it contains a relatively discreet area of impacted groundwater with 
elevated VOC concentrations indicative of potential dense non-aqueous phase liquid 
(DNAPL).
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1.2 Purpose

The purpose of this Report is to present the results of the EISB Pilot Study, evaluate the 
effectiveness of EISB as a remedial option, and, if appropriate, make recommendations 
for full scale remediation. 

1.3 Report Organization

Section 2, “Pre-Pilot Study Injection Test,” summarizes the implementation  
and results of the injection test performed prior to the pilot study. 

Section, 3, “Pilot Study Injection Implementation,” summarizes the methods 
used in the implementation of the pilot study injections. 

Section 4, “Pilot Study Groundwater Monitoring Results,” summarizes the 
groundwater monitoring results for the pilot study performed in the Building 
131/242 AOC. 

Section 5, “Summary and Recommendations,” summarizes the results of the 
pilot study and presents recommendations for future full scale EISB. 

Section 6, “References,” lists the documents cited in this report 
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2 PRE-PILOT STUDY INJECTION TEST 

Geosyntec performed an injection test in Area of Concern (AOC) Building 131/242 to 
evaluate design parameters assumptions for implementation of EISB Pilot Study.  The 
design parameters assumptions to be evaluated were: 

An initial 5-foot radius of influence (ROI) could be achieved by injecting 1,310 
gallons of 1% emulsified vegetable oil (EVO) solution (volume of EVO per 
volume of solution); 
An injection rate of fifteen gallons per minute (gpm) could be achieved with an 
injection pressure of 15 psig. 

2.1 Radius of Influence Estimate

As described in the radius of influence test technical memorandum (Attachment A), the 
injection test indicated that the initially proposed injection volume of 1,310 gallons of 
EVO solution per point resulted in a radius of influence (ROI) slightly greater than 4 
feet.  To increase the ROI to 5 feet, it was recommended that 310 gallons of push water 
(unamended municipal water) be injected after the injection of the EVO solution had 
been completed.   

2.2 Injection Flow Rates and Pressure

Flow rates and pressure were measured during the injection test.  The first test was 
conducted at a pressure of 15 pounds per square inch (psi).  A flow rate (11 gallons per 
minute (gpm)) was recorded.  The second injection test was conducted at a flow rate of 
20 gpm.  The resulting pressure was somewhat less than 30 psi.  
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3 PILOT TEST IMPLEMENTATION 

Emulsified vegetable oil (EVO) and KB-1® microbial culture were injected into the 
subsurface using temporary injection points during the period from 11 September 2007 
to 4 October 2007.  Prior to construction of the temporary injection points, a 
geophysical subcontractor identified and marked all subsurface utilities and 
obstructions.  Also, Underground Services Alert of Southern California (DigAlert) was 
notified at least 48 hours prior to commencement of sub-surface activities. A blanket 
boring permit was obtained from the County of San Diego Department of 
Environmental Health (DEH) for all of the pilot study injection points.

3.1 Injection Point Layout and Design

The injection points were installed by direct-push to an approximate depth of 15 feet 
below ground surface (bgs) and were screened from 7 to 15 feet bgs.  The injection 
screen was 1½-inch in diameter and was covered with a coarse filter cloth to prevent 
clogging of the screen with silt.  The blank portion, from the top of the screen to ground 
surface, was 3¼-inches in diameter to provide a more competent surface seal.   

The injection points were installed on 12-foot centers in the portion of the AOC 
containing  groundwater with VOC concentrations indicative of the potential presence 
of dense non-aqueous phase liquid (DNAPL).  Areas of the AOC with groundwater 
impacts above the RBC, but below the concentrations indicative of potential DNAPL 
were injected on 14-foot centers (Figure 2).  Using this injection pattern, 254 injection 
points were advanced across the AOC. Approximately 1,310 gallons of 1% EVO 
solution, 0.14 gallons microbial culture, and 310 gallons of unamended municipal water 
(approximately 1,620 gallons total) were injected into each well across the 8-foot screen 
interval.

During the injection test, fine silt within the formation was observed to flow into the 
perforated injection rods.  The silt prevented efficient injection into the rods.  This was 
later determined to occur immediately during advancement and could not be effectively 
mitigated through maintaining a water column in the rods.  This issue was resolved in 
the field by wrapping a coarse filter cloth around the rods prior to advancement at each 
location.
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3.2 Injection Procedures

Because reductively dechlorinating bacteria are adversely affected by oxygen, 
municipal water, which contains significant dissolved oxygen (DO), is typically not 
appropriate for direct injection of the microbial culture.  Therefore, the following 
procedure was employed for the injection of the anaerobic microbial culture in 
conjunction with EVO solution mixed using municipal water.   

The procedure that was employed consisted of the following: 

1. Inject approximately 50% of the target volume of EVO solution mixed 
with municipal water; 

2. Inject 50 gallons of a pre-prepared anaerobic EVO solution; 

3. Inject the microbial culture; 

4. Inject 50 more gallons of the anaerobic EVO solution to follow the 
culture;

5. Inject the remaining EVO solution mixed with municipal water;  and 

6. Inject 310 gallons of unamended municipal water to push the entire 
solution to the proposed 5 foot ROI. 

By following this procedure, the culture was introduced into the groundwater within a 
protective ring of anaerobic water.  In this manner, the natural microbial community in 
the subsurface rapidly depleted the dissolved oxygen in the municipal water before the 
microbial culture could be adversely affected.  

The EVO solution was metered into each injection point using an in-line doser 
(Attachment C). Individual flow totalizers were used to manage the volume of injectant 
which was introduced at each point.  Control valves were used to meter and control the 
pressure and volume injected into each injection point.  After injection at a given point 
was completed, the injection rods were removed and the injection location was 
backfilled with grout. 
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4 PILOT STUDY GROUNDWATER MONITORING RESULTS

A baseline sampling event was performed on 23 August 2007 in advance of the 
implementation of the pilot study injections.  Groundwater samples were collected from 
monitor wells B131-MW2, -MW6, and -MW5 for volatile organic compounds (VOCs), 
ethane, ethene, methane, organic acids, chloride, nitrate, nitrite, sulfate, sulfide, and 
TOC (EISB sampling suite) using low flow purge methodology.  B131-MW3 was 
added to the EISB sampling program during the first quarter 2008 sample event.Post 
injection sampling using low flow purge methodology was performed at 1, 3, and 6-
months (19 November 2007, 22 January 2008, and 21 April 2008, respectively) after 
final injections.  Samples were analyzed for the same parameters as the baseline 
sampling.  At 1-month, Gene Trac samples were collected at monitor wells      B131-
MW2, -MW5, and -MW6.  Gene Trac samples measure the concentration of the active 
microbial strain Dehalococcoides ethenogenes (DHE) in the groundwater.  A Gene Trac 
sample was collected from monitor well B131-MW3 at 3-months.  

4.1 Baseline Sample Results

The baseline data supports that biodegradation is occurring naturally in this area (Table 
1).  Each well sampled during the baseline monitor event on 23 August 2007 contained 
ethene, which demonstrates complete degradation of chlorinated VOCs is occurring 
over a wide area in the AOC.  The groundwater within the pilot study area was strongly 
reducing during the baseline event, and contained low levels of TOC to support 
microbial activity, although high background sulfate levels within the study areas would 
compete for this limited supply of electron donor.  

Distribution of parent and daughter compounds throughout the study area also strongly 
indicates that natural degradation is occurring within the study area.  Elevated 
concentrations of parent chlorinated VOCs (PCE and TCE) are observed in 
groundwater samples from monitor well B131-MW2, which appears to be near a 
potential source area for this AOC.  Downgradient monitor wells B131-MW6 and 
B131-MW5 contain little to no parent compounds but elevated concentrations of 
daughter products cis-1,2-DCE and vinyl chloride.  This is a further indication that 
natural degradation was occurring prior to biostimulation or bioaugmentation, although 
the degradation rate was likely limited due to naturally low TOC and high sulfate 
conditions.
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4.2 Potential DNAPL Area Results

Monitor well B131-MW2 is located in the northern section of the area of potential 
DNAPL (Figure 3) and is located 3.2 feet from the nearest injection point.  After the 
first month, RBCs had been achieved for tetrachloroethene (PCE) and trichloroethene 
(TCE).  Cis-1,2-Dichloroethene (cis-1,2 DCE) was reduced from 3,200 µg/L to 1,900 
µg/L, while an interim increase in vinyl chloride (VC) from 340 µg/L to 680 µg/L was 
observed.  Ethene increased substantially from 13.1 µg/L to 1,220 µg/L.  This data is 
indicative of complete chlorinated hydrocarbon degradation to ethene.  The 
groundwater samples collected from B131-MW2 during the 3-month and the 6-month 
sampling event contained no detectable concentrations of PCE or TCE, with cis-1,2-
DCE and VC concentrations reduced to well below RBCs.  Ethene concentrations 
detected in the 3-month and 6-month samples were lower than the concentrations 
detected in the 1-month sample, as a result of correspondingly lower VOC 
concentrations (Table 1, Figure 4). 

Monitor well B131-MW3 is located in the southern section of the area of potential 
DNAPL (Figure 3) and is located 5.6 feet from the nearest injection point.  This well 
was added to the performance sampling schedule to evaluate the southern portion of the 
potential DNAPL zone.  This well was not sampled during the baseline sampling event 
so the site wide data collected in 2005 (Geosyntec, 2005) is used as an approximate 
baseline.  When this well was first sampled 3-months after injection, groundwater 
samples contained no detectable chlorinated VOCs.  The ethene concentration at 3-
months was 431 µg/L.  The 6-month sampling event showed similar chlorinated VOC 
and lower ethene (6.57 µg/L) concentrations (Table 1, Figure 5). 

4.3 Dissolved Phase Area Results

Monitor well B131-MW6 is located in the center of the AOC (Figure 3), is located 4.5 
feet from the nearest injection point, and did not contain baseline concentration 
indicative of potential DNAPL.  Groundwater samples collected from monitor well 
B131-MW6 show a decrease in cis-1,2-DCE from a baseline concentration of 22,000 
µg/L to below the RBC within the first month.  VC also decreased from 4,600 µg/L to 
2,100 µg/L and ethene concentrations increased from 36.2 µg/L to 1,720 µg/L.  The 
elevated ethene concentration indicates that complete degradation of VOCs is 
occurring.  Chlorinated VOC concentrations continued to decline at the 3-month post 
injection sample event with a slight rebound observed of cis-1,2-DCE and VC during 
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the 6-month monitoring event.  Increasing ethene concentrations greater than 1,000 
µg/L provide continued strong indication of complete degradation (Table 1, Figure 6).   

Monitor well B131-MW5 is located in the downgradient section of the AOC (Figure 3), 
is located 6.5 feet from the nearest injection point, and did not contain baseline 
concentrations indicative of potential DNAPL.  Groundwater samples collected from 
monitor well B131-MW5 contained no detectable concentrations of PCE or TCE.  At 
the 1-month sampling event, chlorinated VOCs showed a decrease from baseline 
conditions, with cis-1,2-DCE decreasing from 27,000 µg/L to 7,200 µg/L and VC 
decreasing from 4,200 µg/L to 3,800 µg/L.  Ethene increased from 19.6 µg/L to 774 
µg/L demonstrating that complete reductive dechlorination of VOCs was occurring.  
Groundwater samples collected from monitor well B131-MW5 during the 3-month 
sampling event showed continued reduction of cis-1,2-DCE and VC.  After 6-months, 
cis-1,2-DCE concentrations in the groundwater sample from B131-MW5 were reduced 
to below the RBC.  The slight increase of VC observed during the 6-month sampling 
event is typical of the chlorinated VOC degradation pathway and was accompanied by a 
corresponding increase in ethene (Table 1, Figure 7). 

4.4 Evaluation of Microbial Culture and EVO Distribution

Gene Trac samples were collected during the 1-month post injection sampling event 
from B131-MW2, -MW5, -MW6 and 3-month post injection sampling for B131-MW3.  
These samples indicate extremely robust DHE populations throughout the injected area 
(Table 2).  Typically, concentrations of DHE of 1x107 cells/L indicate the potential for 
strong degradation activity.  The observed concentrations of 6x107 to 2x109observed in 
samples collected from throughout the Building 131/242 pilot study area are consistent 
with the rapid degradation rates observed.

TOC concentrations within the potential DNAPL area remained high throughout post 
injection sampling events, indicating that sufficient electron donor was injected to effect 
complete dechlorination within the potential DNAPL area.  The residual elevated TOC 
concentrations will continue to support a robust microbial community within this area.  
Because of this ongoing microbial degradation, the potential for rebound of VOC 
concentrations in groundwater is reduced.  Measured TOC concentrations within the 
downgradient, dissolved phase area were significantly lower.  Monitor well B131-MW5 
is located 6.5 feet from the closet injection point, outside of the immediate ROI of the 
injectant.  Although there is a greater spacing between injection points in the 
downgradient area, significant VOC reductions have been observed in the initial six 



Pilot Study Report 6-11-08 final.doc 9 6/11/2008 

months of observation (Table 1).  It is anticipated that measured VOC concentrations 
will continue to decline in the downgradient monitor wells as the ROI of the 
surrounding injection points continue to expand through diffusion.

Sulfate is a primary competing electron receptor which is reduced concurrently with 
VOCs.  The sulfate concentrations within the potential DNAPL area were significantly 
reduced indicating that sulfate concentrations were effectively addressed by the initial 
injection of electron donor.  Small increases in sulfide were also observed in several 
wells associated with this sulfate reduction.  Some residual sulfate is observed in 
downgradient monitor wells B131-MW5 and B131-MW6, which corresponds with the 
generally lower TOC observed in these monitor wells.  It is anticipated that sulfate 
concentrations will continue to decline in the downgradient monitor wells as the ROI of 
surrounding injections expands through diffusion.  Nitrate, another potential electron 
receptor, was not detected during the baseline or subsequent monitoring events.   

The high background chloride concentration in groundwater masked any trends in 
chloride concentration which could be attributed to VOC reduction.  Methane was 
observed to increase for approximately 3-6 months after the injection of electron donor 
while TOC concentrations were elevated.  This indicates the stimulation of highly 
reductive (methanogenic) microbial conditions, typically observed in biostimulation/ 
bioaugmentation.  These highly reducing conditions were further confirmed by very 
low oxidation reduction potential (ORP) readings from the monitor wells within the 
pilot study area.  High concentrations of organic acids (lactic acid, acetic acid, and 
propionic acid), which are formed during the fermentation of the emulsified oil, also 
correlate well with elevated TOC concentrations in monitor wells B131-MW2 and 
B131-MW3.  
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5 SUMMARY AND RECOMMENDATIONS 

The Building 131/242 EISB pilot study has demonstrated the suitability of EISB to 
degrade chlorinated VOCs and achieve RBCs in groundwater.  During the pilot study, 
EISB was able to rapidly degrade VOC concentrations (including those potentially 
indicative of DNAPL) to RBCs in as quickly as 6-months.  RBCs have been met in two 
of the four monitor wells with significant VOC reductions and elevated ethene 
concentrations indicative of complete dechlorination in the other two monitor wells.  
Ongoing monitoring will be conducted to further document the results of the EISB pilot 
study in the Building 131/242 area. 

It is recommended that this remedial alternative be applied to the remediation of 
remaining AOCs with chlorinated VOCs in excess of RBCs in groundwater.  Based 
upon this study, the one recommended design modification consists of increasing EVO 
solution volume by 10% in 14-foot spaced wells to 1,450 gallons per point, followed by 
310 gallons of push water.  This modification will increase the injection ROI and TOC 
distribution within the AOC.
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Table 1
Summary of Building 131/242 EISB Pilot Study Analytical Results

2701 North Harbor Drive
San Diego , California

Well ID Date PCE
(ug/L)

PCE
(mMol/L)

TCE
(ug/L)

TCE
(mMol/L)

cis-1,2-
DCE

(ug/L)

cis-1,2-
DCE

(mMol/L)

Vinyl
chloride
(ug/L)

Vinyl
chloride

(mMol/L)

Ethene
(ug/L)

Ethene
(mMol/L)

Ethane
(ug/L)

Ethane
(mMol/L)

B131-MW2 8/4/2005 39,000 2.4E-01 7,400 5.6E-02 6,200 6.4E-02 810 1.3E-02 NA NA NA NA
8/23/2007 28,000 1.7E-01 5,300 4.0E-02 3,200 3.3E-02 340 5.4E-03 13.1 4.7E-04 16.3 5.8E-04
11/19/2007 9.5 5.7E-05 11 8.4E-05 1,900 2.0E-02 680 1.1E-02 1,220 4.3E-02 95 3.4E-03
1/21/2008 ND<0.5  - ND<0.5  - 1.6 1.7E-05 4.9 7.8E-05 214 7.6E-03 38.2 1.4E-03
4/21/2008 ND<1.0  - ND<1.0  - 4.2 4.3E-05 13 2.1E-04 444 1.6E-02 11.9 4.2E-04

B131-MW3 8/4/2005 9,400 5.7E-02 4,300 3.3E-02 11,000 1.1E-01 1,900 3.0E-02 NA NA NA NA
1/22/2008 ND<0.5  - ND<0.5  - ND<0.5  - ND<0.5  - 431 1.5E-02 14.6 5.2E-04
4/21/2008 ND<1.0  - ND<1.0  - ND<1.0  - 0.98 1.6E-05 6.57 2.3E-04 1.67 6.0E-05

B131-MW5 8/5/2005 25 1.5E-04 25 1.9E-04 5,000 5.2E-02 4,200 6.7E-02 NA NA NA NA
8/23/2007 24 1.4E-04 4.9 3.7E-05 27,000 2.8E-01 4,200 6.7E-02 19.6 7.0E-04 154 5.5E-03
11/19/2007 ND<2.5  - ND<2.5  - 7,200 7.4E-02 3,800 6.1E-02 774 2.8E-02 191 6.8E-03
1/22/2008 ND<12.5  - ND<12.5  - 3,100 3.2E-02 2,700 4.3E-02 19.2 6.8E-04 52.2 1.9E-03
4/21/2008 ND<20  - ND<20  - 1,500 1.5E-02 3,900 6.2E-02 640 2.3E-02 88 3.1E-03

B131-MW6 8/23/2007 ND<0.5  - ND<0.5  - 22,000 2.3E-01 4,600 7.4E-02 36.2 1.3E-03 262 9.3E-03
11/19/2007 ND<2.5  - ND<2.5  - 510 5.3E-03 2,100 3.4E-02 1,720 6.1E-02 112 4.0E-03
1/21/2008 ND<2.5  - ND<2.5  - 190 2.0E-03 600 9.6E-03 451 1.6E-02 30.6 1.1E-03
4/21/2008 ND<5.0  - ND<5.0  - 800 8.3E-03 850 1.4E-02 1,070 3.8E-02 52.8 1.9E-03

Risk Based 
Concentration
(RBC) ug/L
PCE 320
TCE 260
cis-1,2-DCE 2400
Vinyl chloride 500
 - Not calculated based on non-detect result
ND<0.5 - Not detected at concentration greater than or equal to the reporting limit
NA  - Constituent not analyzed
µg/L - Micrograms per liter
mMol/L - Millimoles per liter
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Table 2
Summary of Building 131/242 Gene Trac /General Chemistry Results

2701 North Harbor Drive
San Diego, California

Well ID Date Gene Trac 
cells/L

ORP
(mV)

TOC
(mg/L)

Sulfate
(mg/L)

Sulfide
(mg/L)

Nitrite
(mg/L)

Nitrate
(mg/L)

Chloride
(mg/L)

Methane
(µg/L)

Acetic Acid 
(mg/L)

Lactic Acid 
(mg/L)

Propionic Acid 
(mg/L)

B131-MW2 8/23/2007 NA -76 5.7 300 ND<0.05 ND<0.1 ND<0.1 490 395 ND<1.0 ND<1.0 ND<1.0
11/19/2007 3.0E+08 -155 NA ND<2.0 0.2 ND<0.2 ND<0.2 130 7,350 ND<100 1,000 130
1/21/2008 NA -97 600 1.3 ND<0.05 ND<0.1 ND<0.1 200 8,970 ND<100 1,100 ND<100
4/21/2008 NA -116 620 1.1 0.4 ND<0.1 ND<0.1 380 4,600 1,300 ND<50 ND<50

B131-MW3 1/22/2008 6.0E+07 -161 760 1.5 ND<0.05 ND<0.1 ND<0.1 330 9,940 ND<100 1,400 ND<100
4/21/2008 NA -334 400 6 4.2 ND<0.1 ND<0.1 390 4,090 910 ND<50 ND<50

B131-MW5 8/23/2007 NA -110 9.7 580 ND<0.05 ND<0.1 ND<0.1 690 4,420 ND<1.0 ND<1.0 ND<1.0
11/19/2007 1.0E+09 -307 NA 220 3.6 ND<0.2 ND<0.2 640 7,590 ND<25 310 ND<25
1/22/2008 NA -232 27 170 1.3 ND<0.1 ND<0.1 540 5,020 ND<1.0 19 ND<1.0
4/21/2008 NA -193 12 290 1.1 ND<0.1 ND<0.1 470 3,760 ND<1.0 ND<1.0 ND<1.0

B131-MW6 8/23/2007 NA -105 7.6 400 ND<0.05 ND<0.1 ND<0.1 1,000 5,270 ND<1.0 ND<1.0 ND<1.0
11/19/2007 2.0E+09 -328 NA 6.2 16 ND<0.2 ND<0.2 850 5,590 ND<50 590 ND<50
1/21/2008 NA -235 200 5.2 6.8 ND<0.1 ND<0.1 820 3,290 ND<100 390 ND<100
4/21/2008 NA -325 15 46 2.3 ND<0.2 ND<0.2 850 4,110 5.2 ND<1.0 ND<1.0

ND<0.5 - Not detected at concentration greater than or equal to the reporting limit
µg/L - Micrograms per liter
mg/L - Milligrams per liter
NA - Constituent not analyzed
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ATTACHMENT A 
Radius of Influence Test Technical Memorandum 



10875 Rancho Bernardo Road, Suite 200 
San Diego, CA 92127 

PH 858.674.6559 
FAX 858.674.6586 

www.geosyntec.com 

TDYInjectionTest Tech Memo 8-15-2007.doc 

Techn ica l  Memorandum 

Date: 15 August 2007 

To: Tom Alo, Regional Water Quality Control Board   

Copies to: John Anderson, Regional Water Quality Control Board                
Edgard Bertaut, TDY Industries
Bill Hays, San Diego Unified Port District                                               
Paul Manasjan, San Diego County Regional Airport Authority
Ben Chandler, H&A 

From: Brian Hitchens, P.G., C.Hg., Geosyntec Consultants                                  
Jim Cox, Geosyntec Consultants 

Subject: Results of Injection Test 
Airport / Former TRA Site                                                                 
2701 N. Harbor Drive
San Diego, California 

INTRODUCTION

Geosyntec Consultants (Geosyntec) performed an injection test in Area of Concern (AOC) 
Building 131/242 at the Airport / Former TRA site in San Diego, California (Site).  The injection 
test was performed to evaluate design parameters for implementation of enhanced in-situ 
bioremediation (EISB).  The design parameters assumptions were: 

An initial 5-foot radius of influence (ROI) could be achieved by injecting 1,310 gallons 
of 1% emulsified vegetable oil (EVO) solution (volume of EVO per volume of solution); 

An injection rate of fifteen gallons per minute (gpm) could be achieved with an injection 
pressure of 15 psig. 
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SCOPE

Two injection probes (IP-1 and IP-2) and four piezometers (P1, P2, P3, and P4) were installed 
using direct push technology (Figure 1).  The injection probes were perforated from 7 to 15 feet 
below ground surface (bgs).  The piezometers were also screened over the same interval.  The 
injection probes were spaced fourteen feet apart (Figure 1).  Piezometers P1, P2, P3, and P4 were 
placed in a line, directly between the probes, at distances from IP-1of 2.5, 5.0, 7.5, and 10.0 feet, 
respectively.  This spacing correlates to distances from IP-2 of 4.0, 6.5, 9.0, and 11.5 feet for 
piezometers P4, P3, P2, and P1, respectively.  

Each piezometer was equipped with a data logging pressure transducer capable of recording the 
groundwater level and specific conductivity throughout the duration of the injection test.  The 
groundwater level data were used to evaluate the lateral hydraulic influence of the injection.  The 
specific conductivity data were used to evaluate the initial ROI of the injectant.  Because the oil 
emulsion solution consisted of 99% municipal water, which contains fewer ions than the 
groundwater at the Site, a decrease in conductivity was interpreted as indicative of the presence 
of the injectant.

The piezometers were installed the day before the injection test.  Water samples were collected 
from each piezometer and analyzed for baseline total organic carbon (TOC) concentrations 
(Attachment 1).  Water levels were monitored overnight to evaluate the influence of tidal cycles 
on water table elevations prior to commencing the injection test.  The observed changes in 
elevation due to tidal influence were less than a one-half inch and thus considered negligible.

Two separate injection tests were performed (Test 1 and Test 2).  Baseline conditions were 
recorded prior to commencing Test 1.  For Test 1, the target volume of 1,310 gallons was 
injected into IP-1 at a constant pressure (Table 1).  The injection rate was observed and recorded 
while the injection pressure was maintained at 15 pounds per square inch (psi).  Water level and 
specific conductivity data were logged by the transducers.  After the target volume was injected, 
the transducers monitored the decay in groundwater levels in the piezometers until levels 
returned to within approximately 0.5 feet of the baseline water level (Figure 2).   

For Test 2, the target volume of 1,310 gallons of EVO solution was injected into IP-2 at a 
starting flow rate of 15 gpm, which increased to over 19 gpm by the end of the test (Table 1).  
Injection pressures were observed and recorded throughout the test (Figure 3).

Post-injection groundwater samples were collected from each piezometer and analyzed for TOC 
concentrations to evaluate initial distribution of the injected EVO solution (Table 2). 
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RESULTS AND DISCUSSION 

Radius of Influence 

For both tests, measurable hydraulic influence was observed in the farthest piezometer from the 
injection well, corresponding to a minimum hydraulic ROI of 11.5 feet.  The water level data 
indicate both the increasing responses during the start of the test and decreasing responses after 
the end of the test occurred proportionally and nearly simultaneously in all four piezometers 
(Figures 2 and 3).

For Test 1, a significant change in conductivity was observed in piezometer P1 (Figure 4).  The 
initial conductivity in P-1 was approximately 2,200 microsiemens per centimeter ( S/cm) and 
the final conductivity was approximately 1,200 S/cm.  This change of approximately 1,000 

S/cm represents approximately a 45% drop in conductivity.  For Test 2, a significant change in 
conductivity was observed in piezometer P4 (Figure 5).  The initial conductivity in P-4 was 
approximately 2,500 S/cm and the final conductivity was approximately 2,000 S/cm.  This 
change of approximately 500 S/cm represents approximately a 20% drop in conductivity.  
Conductivity did not significantly decrease to below background levels in piezometers located at 
5 feet or more from the closest injection point during the period conductivity was recorded.  
Based on these data, the initial ROI of the EVO solution achieved was between 4 and 5 feet.   

The average baseline TOC concentration was 8.7 mg/L.  The post-injection TOC concentrations 
in piezometers P1, P2, P3, and P4 were 300 milligrams per liter (mg/L), 6.8 mg/L, 10 mg/L, and 
67 mg/L, respectively.  Based on these data, 35-fold concentration increase (above background) 
was observed at 2.5 feet from IP-1 and an 8-fold increase was observed at 4 feet from IP-2.  TOC 
concentrations were comparable to background levels in piezometers located 5 feet or more from 
the closest injection point.  The post-injection TOC analytical results support the observed 
conductivity data that the initial ROI of the EVO solution is between 4 and 5 feet. 

Pumping Rate and Pressure 

For Test 1, the average injection rate that was achieved while the pressure was maintained at 
approximately 15 psi was approximately 11 gpm.  For Test 2, the flow rate started at 15 gpm, 
and increased to nearly 20 gpm by the end of the test.  The increasing flow rate throughout Test 
2 did not directly correlate with the injection pressure, which was observed to fluctuate between 
20 and 30 psi.  However, these data indicate that up to 20 gpm of EVO solution could be injected 
at pressures less than 30 psi.  No breakthrough of EVO solution to ground surface was observed 
during either test. 
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CONCLUSIONS AND RECOMMENDATIONS 

Although the injection rate of 15 gpm was not achieved at the anticipated injection pressure of 
15 psi, flow rates of 15 gpm or higher were demonstrated to be achievable utilizing higher 
pressures without breakthrough of EVO solution to ground surface.  According to the data, an 
injection pressure of 30 psi may be utilized without surface breakthrough.  Associated higher 
injection rates should not affect performance of the EISB program. 

Based on the combined results of conductivity monitoring for Test 1 and Test 2, the initial ROI 
of the injected solution was between 4 and 5 feet.  Although this ROI is expected to increase 
over time due to dispersion and diffusion associated with adjacent injections and subsidence of 
induced groundwater level increases, a design modification is recommended to achieve the target 
ROI of 5 feet.  Because the actual ROI achieved was approximately 4.5 feet, 310 additional 
gallons would be required to achieve the recommended initial ROI of 5 feet.  Therefore, it is 
recommended that injection of the initial 1,310 gallons of EVO solution be followed by injection 
of 310 gallons of unamended (no EVO) municipal water to achieve the 5-foot ROI.  Based on 
observed TOC results, concentrations of the injected TOC are highest closest to the injection 
point and decrease with radial distance.  After the injection of the 310 gallons of unamended 
water, a zone of lower but adequate concentration EVO solution will result from the dispersion 
of the concentrated EVO solution left in close proximity to the injection point after injection of 
the 1,310 gallons of EVO solution.

* * * * *



TABLES



Time Pumping Rate 
(gpm)

Pumping Pressure 
(psi)

9:25 10.2 15
9:27 12.2 16
9:35 11.3 15
9:40 11.3 15
9:45 11.3 15
10:06 11.2 15

15:58 15.0 30
16:18 16.0 25
16:26 16.6 23
16:45 16.8 20
16:57 17.1 21
16:58 19.0 25
17:00 19.6 27

gpm-gallons per minute
psi- pounds per square inch

Table 1
Injection Pressures and Pumping Rates

Test 1

Test 2

SC0445\Injection Test Data\PilotStudy_DTW.080707xls.xls 8/8/2007



Piezometer

Radius
(feet from closest 

injection point)
Baseline TOC 

concentration (mg/L)
Post-Injection TOC 

concentration (mg/L)

P1 2.5 7.3 300
P4 4 7.9 67
P2 5 8.5 6.8
P3 7.5 11 10

Average = 8.7

TOC - total organic carbon
mg/L - milligrams per liter

Total Organic Carbon Concentrations in Water Samples
Table 2

SC0445\Injection Test Data\PilotStudy_DTW.080707xls.xls 8/9/2007



Figures



Injection Test Layout
2701 North Harbor Drive

San Diego, California

Figure

1
San Diego August 2007
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Figure 2
Water Level Response - Test 1

SC0445\Injection Test Data\Data Analysis.080707.revised.xls 8/9/2007
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Figure 3
Water Level Response - Test 2

SC0445\Injection Test Data\Data Analysis.080707.revised.xls 8/9/2007
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Figure 4
Specific Conductivity - Test 1

SC0445\Injection Test Data\Data Analysis.080707.revised.xls 8/9/2007
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Figure 5
Specific Conductivity - Test 2
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aboratories, Inc.

nvironm ental

alscience

August 02, 2007

Brian Hitchens
G eoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

P

07-07-1934Calscience W ork Order No.:Subject:
TDY / SC0445Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The sam ples
included in this report were received 7/27/2007 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accom plished in accordance with
the guidelines established in our Q uality System s M anual, applicable standard
operating procedures, and other related docum entation.  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 lim ited to the sam ples tested
and any reproduction thereof m ust be m ade in its entirety.

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

the undersigned.

Sincerely,

Calscience Environm ental
Laboratories, Inc.

Stephen Nowak
Project M anager

7440 Lincoln W ay, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQM D ID: 93LA0830

Page 1 of 8



Analytical Reportnvironm ental

aboratories, Inc.

alscience

GeoSyntec Consultants 07/27/07Date Received:

10875 Rancho Bernardo Road, Suite 200 07-07-1934W ork O rder No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 1 of 2

Lab Sam ple Num ber Date
CollectedClient Sam ple Num ber M atrix

07/27/07 AqueousP-1 07-07-1934-1

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 10 20300 SM  5310 D07/30/07N/A

07/27/07 AqueousP-2 07-07-1934-2

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 16.8 SM  5310 D07/30/07N/A

07/27/07 AqueousP-3 07-07-1934-3

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 110 SM  5310 D07/30/07N/A

07/27/07 AqueousP-4 07-07-1934-4

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 5.0 1067 SM  5310 D07/30/07N/A

07/27/07 AqueousEVO-H2O 07-07-1934-5

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 2500 500070000 SM  5310 D07/30/07N/A

RL - Reporting Lim it , DF - Dilution Factor , Qual - Q ualifiers

 7440 Lincoln W ay, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
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Analytical Reportnvironm ental

aboratories, Inc.

alscience

GeoSyntec Consultants 07/27/07Date Received:

10875 Rancho Bernardo Road, Suite 200 07-07-1934W ork O rder No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 2 of 2

Lab Sam ple Num ber Date
CollectedClient Sam ple Num ber M atrix

N/A AqueousM ethod Blank

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 1ND SM  5310 D07/30/07N/A

RL - Reporting Lim it , DF - Dilution Factor , Qual - Q ualifiers

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

Page 3 of 8



alscience

nvironm ental

aboratories, Inc.

Quality Control - Spike/Spike Duplicate

W ork Order No: 07-07-193410875 Rancho Bernardo Road, Suite 200

San Diego, CA 92127-2116

G eoSyntec Consultants

TDY / SC0445Project:

Date Received: N/A

M atrix: Aqueous

M S%
REC

M SD %
REC

% REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sam ple ID

Date
ExtractedParam eter RPD QualifiersM ethod

0-25Carbon, Total O rganic 295 70-1309107/30/07SM  5310 D P-2 N/A

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

RPD - Relative Percent Difference , CL - Control Lim it

Page 4 of 8



alscience

nvironm ental

aboratories, Inc.

Quality Control - Laboratory Control Sam ple

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0445

07-07-1934
Date Received:
W ork O rder No:

Project:

N/A

M atrix : Aqueous

Param eter Qualifiers
Conc
Added

LCS
% Rec

% Rec
CL

Conc
 Recovered

Date
 AnalyzedM ethod

Q uality Control
 Sam ple ID

Date
 Extracted

80-12095Carbon, Total O rganic 5.00 4.77SM  5310 D 099-05-097-2,690 07/30/07 N/A

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

RPD - Relative Percent Difference , CL - Control Lim it

Page 5 of 8



alscience

nvironm ental

aboratories, Inc.
Glossary of Term s and Qualifiers

W ork Order Num ber:

Q ualifier Definition

07-07-1934

See applicable analysis com m ent.*

Surrogate com pound recovery was out of control due to a required sam ple dilution,
therefore, the sam ple data was reported without further clarification.

1

Surrogate com pound recovery was out of control due to m atrix interference.  The
associated m ethod blank surrogate spike com pound was in control and, therefore, the
sam ple data was reported without further clarification.

2

Recovery of the M atrix Spike or M atrix Spike Duplicate com pound was out of control due
to m atrix interference.  The associated LCS and/or LCSD was in control and, therefore,
the sam ple data was reported without further clarification.

3

The M S/M SD RPD was out of control due to m atrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sam ple data was reported without further clarification.

4

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

5

Result is the average of all dilutions, as defined by the m ethod.A

Analyte was present in the associated m ethod blank.B

Analyte presence was not confirm ed on prim ary colum n.C

Concentration exceeds the calibration range.E

Sam ple received and/or analyzed past the recom m ended holding tim e.H

Analyte was detected at a concentration below the reporting lim it and above the
laboratory m ethod detection lim it.  Reported value is estim ated.

J

Nontarget Analyte.N

Param eter not detected at the indicated reporting lim it.ND

Spike recovery and RPD control lim its do not apply resulting from  the param eter
concentration in the sam ple exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory m ethod detection lim it.U

%  Recovery and/or RPD out-of-range.X

Analyte presence was not confirm ed by second colum n or G C/M S analysis.Z

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

nvironm ental

alscience

July 30, 2007

Brian Hitchens
G eoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

P

07-07-1824Calscience W ork Order No.:Subject:
TDY / SC0445Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The sam ples
included in this report were received 7/26/2007 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accom plished in accordance with
the guidelines established in our Q uality System s M anual, applicable standard
operating procedures, and other related docum entation.  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 lim ited to the sam ples tested
and any reproduction thereof m ust be m ade in its entirety.

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

the undersigned.

Sincerely,

Calscience Environm ental
Laboratories, Inc.

Stephen Nowak
Project M anager

7440 Lincoln W ay, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQM D ID: 93LA0830

Page 1 of 7



Analytical Reportnvironm ental

aboratories, Inc.

alscience

GeoSyntec Consultants 07/26/07Date Received:

10875 Rancho Bernardo Road, Suite 200 07-07-1824W ork O rder No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 1 of 1

Lab Sam ple Num ber Date
CollectedClient Sam ple Num ber M atrix

07/25/07 AqueousP-1 07-07-1824-1

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 2.5 57.3 SM  5310 D07/26/07N/A

07/25/07 AqueousP-2 07-07-1824-2

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 18.5 SM  5310 D07/26/07N/A

07/25/07 AqueousP-3 07-07-1824-3

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 111 SM  5310 D07/26/07N/A

07/25/07 AqueousP-4 07-07-1824-4

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 17.9 SM  5310 D07/26/07N/A

N/A AqueousM ethod Blank

Q ualParam eter Result RL UnitsDF M ethodDate AnalyzedDate Prepared

m g/LCarbon, Total O rganic 0.50 1ND SM  5310 D07/26/07N/A

RL - Reporting Lim it , DF - Dilution Factor , Qual - Q ualifiers

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

Page 2 of 7



alscience

nvironm ental

aboratories, Inc.

Quality Control - Spike/Spike Duplicate

W ork Order No: 07-07-182410875 Rancho Bernardo Road, Suite 200

San Diego, CA 92127-2116

G eoSyntec Consultants

TDY / SC0445Project:

Date Received: N/A

M atrix: Aqueous

M S%
REC

M SD %
REC

% REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sam ple ID

Date
ExtractedParam eter RPD QualifiersM ethod

0-25Carbon, Total O rganic 074 70-1307407/26/07SM  5310 D 07-07-1830-3 N/A

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

RPD - Relative Percent Difference , CL - Control Lim it

Page 3 of 7



alscience

nvironm ental

aboratories, Inc.

Quality Control - Laboratory Control Sam ple

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0445

07-07-1824
Date Received:
W ork O rder No:

Project:

N/A

M atrix : Aqueous

Param eter Qualifiers
Conc
Added

LCS
% Rec

% Rec
CL

Conc
 Recovered

Date
 AnalyzedM ethod

Q uality Control
 Sam ple ID

Date
 Extracted

80-12097Carbon, Total O rganic 5.00 4.85SM  5310 D 099-05-097-2,685 07/26/07 N/A

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

RPD - Relative Percent Difference , CL - Control Lim it

Page 4 of 7



alscience

nvironm ental

aboratories, Inc.
Glossary of Term s and Qualifiers

W ork Order Num ber:

Q ualifier Definition

07-07-1824

See applicable analysis com m ent.*

Surrogate com pound recovery was out of control due to a required sam ple dilution,
therefore, the sam ple data was reported without further clarification.

1

Surrogate com pound recovery was out of control due to m atrix interference.  The
associated m ethod blank surrogate spike com pound was in control and, therefore, the
sam ple data was reported without further clarification.

2

Recovery of the M atrix Spike or M atrix Spike Duplicate com pound was out of control due
to m atrix interference.  The associated LCS and/or LCSD was in control and, therefore,
the sam ple data was reported without further clarification.

3

The M S/M SD RPD was out of control due to m atrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sam ple data was reported without further clarification.

4

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

5

Result is the average of all dilutions, as defined by the m ethod.A

Analyte was present in the associated m ethod blank.B

Analyte presence was not confirm ed on prim ary colum n.C

Concentration exceeds the calibration range.E

Sam ple received and/or analyzed past the recom m ended holding tim e.H

Analyte was detected at a concentration below the reporting lim it and above the
laboratory m ethod detection lim it.  Reported value is estim ated.

J

Nontarget Analyte.N

Param eter not detected at the indicated reporting lim it.ND

Spike recovery and RPD control lim its do not apply resulting from  the param eter
concentration in the sam ple exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory m ethod detection lim it.U

%  Recovery and/or RPD out-of-range.X

Analyte presence was not confirm ed by second colum n or G C/M S analysis.Z

 7440 Lincoln W ay, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Pilot Study Analytical Reports 

 



aboratories, Inc.
nvironmental

alscience

September 06, 2007

Brian Hitchens
GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116
P

07-08-1696Calscience Work Order No.:Subject:
TDY / SC0307Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 8/23/2007 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

Page 1 of 27



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 N/APreparation:

RSK-175MMethod:

Project: TDY / SC0307 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/23/07 N/A 08/24/07Aqueous 070824L01BLD131-MW6 07-08-1696-1 GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   4.00 4  262 Methane 80.0 805270
Ethylene   1.00 1    36.2

08/23/07 N/A 08/24/07Aqueous 070824L01BLD131-MW2 07-08-1696-2 GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1  16.3 Methane 4.00 4395
Ethylene 1.00 1  13.1

08/23/07 N/A 08/24/07Aqueous 070824L01BLD131-MW5 07-08-1696-3 GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   4.00 4  154 Methane 80.0 804420
Ethylene   1.00 1    19.6

N/AN/A 08/24/07Aqueous 070824L01Method Blank 099-12-010-1,854 GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1ND Methane 1.00 1ND
Ethylene 1.00 1ND

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 N/APreparation:

HPLC/UVMethod:

Project: TDY / SC0307 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/L

Instrument

08/23/07 09/04/07 09/04/07Aqueous 070904L01BLD131-MW6 07-08-1696-1 HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12080

08/23/07 09/04/07 09/04/07Aqueous 070904L01BLD131-MW2 07-08-1696-2 HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12090

08/23/07 09/04/07 09/04/07Aqueous 070904L01BLD131-MW5 07-08-1696-3 HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12090

09/04/07N/A 09/04/07Aqueous 070904L01Method Blank 099-12-016-128 HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12090

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 1 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/23/07 08/27/07 08/27/07Aqueous 070827L01BLD131-MW6 07-08-1696-1 GC/MS BB

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone   50 1ND 1,3-Dichloropropane     1.0 1ND
Benzene     0.50 1      28 2,2-Dichloropropane     1.0 1ND
Bromobenzene     1.0 1ND 1,1-Dichloropropene     1.0 1ND
Bromochloromethane     1.0 1ND c-1,3-Dichloropropene     0.50 1ND
Bromodichloromethane     1.0 1ND t-1,3-Dichloropropene     0.50 1ND
Bromoform     1.0 1ND Ethylbenzene     1.0 1ND
Bromomethane   10 1ND 2-Hexanone   10 1ND
2-Butanone   10 1ND Isopropylbenzene     1.0 1ND
n-Butylbenzene     1.0 1ND p-Isopropyltoluene     1.0 1ND
sec-Butylbenzene     1.0 1ND Methylene Chloride   10 1ND
tert-Butylbenzene     1.0 1ND 4-Methyl-2-Pentanone   10 1ND
Carbon Disulfide   10 1ND Naphthalene   10 1ND
Carbon Tetrachloride     0.50 1ND n-Propylbenzene     1.0 1ND
Chlorobenzene     1.0 1        4.3 Styrene     1.0 1ND
Chloroethane     1.0 1ND 1,1,1,2-Tetrachloroethane     1.0 1ND
Chloroform     1.0 1ND 1,1,2,2-Tetrachloroethane     1.0 1ND
Chloromethane   10 1ND Tetrachloroethene     1.0 1ND
2-Chlorotoluene     1.0 1ND Toluene     1.0 1        1.7
4-Chlorotoluene     1.0 1ND 1,2,3-Trichlorobenzene     1.0 1ND
Dibromochloromethane     1.0 1ND 1,2,4-Trichlorobenzene     1.0 1ND
1,2-Dibromo-3-Chloropropane     5.0 1ND 1,1,1-Trichloroethane     1.0 1ND
1,2-Dibromoethane     1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   10 1ND
Dibromomethane     1.0 1ND 1,1,2-Trichloroethane     1.0 1ND
1,2-Dichlorobenzene     1.0 1        1.4 Trichloroethene     1.0 1ND
1,3-Dichlorobenzene     1.0 1ND Trichlorofluoromethane   10 1ND
1,4-Dichlorobenzene     1.0 1        9.0 1,2,3-Trichloropropane     5.0 1ND
Dichlorodifluoromethane     1.0 1ND 1,2,4-Trimethylbenzene     1.0 1ND
1,1-Dichloroethane     1.0 1        1.0 1,3,5-Trimethylbenzene     1.0 1ND
1,2-Dichloroethane     0.50 1ND Vinyl Acetate   10 1ND
1,1-Dichloroethene     1.0 1      27 Vinyl Chloride 100 200  4600
c-1,2-Dichloroethene 200 20022000 p/m-Xylene     1.0 1ND
t-1,2-Dichloroethene 200 200    240 o-Xylene     1.0 1ND
1,2-Dichloropropane     1.0 1ND Methyl-t-Butyl Ether (MTBE)     1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140102 1,2-Dichloroethane-d4 74-146108
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11098

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 2 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/23/07 08/27/07 08/27/07Aqueous 070827L01BLD131-MW2 07-08-1696-2 GC/MS BB

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone   50 1ND 1,3-Dichloropropane     1.0 1ND
Benzene     0.50 1ND 2,2-Dichloropropane     1.0 1ND
Bromobenzene     1.0 1ND 1,1-Dichloropropene     1.0 1ND
Bromochloromethane     1.0 1ND c-1,3-Dichloropropene     0.50 1ND
Bromodichloromethane     1.0 1ND t-1,3-Dichloropropene     0.50 1ND
Bromoform     1.0 1ND Ethylbenzene     1.0 1ND
Bromomethane   10 1ND 2-Hexanone   10 1ND
2-Butanone   10 1ND Isopropylbenzene     1.0 1ND
n-Butylbenzene     1.0 1ND p-Isopropyltoluene     1.0 1ND
sec-Butylbenzene     1.0 1ND Methylene Chloride   10 1ND
tert-Butylbenzene     1.0 1ND 4-Methyl-2-Pentanone   10 1ND
Carbon Disulfide   10 1ND Naphthalene   10 1ND
Carbon Tetrachloride     0.50 1ND n-Propylbenzene     1.0 1ND
Chlorobenzene     1.0 1        1.1 Styrene     1.0 1ND
Chloroethane     1.0 1ND 1,1,1,2-Tetrachloroethane     1.0 1ND
Chloroform     1.0 1ND 1,1,2,2-Tetrachloroethane     1.0 1ND
Chloromethane   10 1ND Tetrachloroethene 500 50028000
2-Chlorotoluene     1.0 1ND Toluene     1.0 1ND
4-Chlorotoluene     1.0 1ND 1,2,3-Trichlorobenzene     1.0 1ND
Dibromochloromethane     1.0 1ND 1,2,4-Trichlorobenzene     1.0 1ND
1,2-Dibromo-3-Chloropropane     5.0 1ND 1,1,1-Trichloroethane     1.0 1ND
1,2-Dibromoethane     1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   10 1ND
Dibromomethane     1.0 1ND 1,1,2-Trichloroethane     1.0 1ND
1,2-Dichlorobenzene     1.0 1        3.8 Trichloroethene 500 500  5300
1,3-Dichlorobenzene     1.0 1ND Trichlorofluoromethane   10 1ND
1,4-Dichlorobenzene     1.0 1      15 1,2,3-Trichloropropane     5.0 1ND
Dichlorodifluoromethane     1.0 1ND 1,2,4-Trimethylbenzene     1.0 1ND
1,1-Dichloroethane     1.0 1ND 1,3,5-Trimethylbenzene     1.0 1ND
1,2-Dichloroethane     0.50 1ND Vinyl Acetate   10 1ND
1,1-Dichloroethene     1.0 1        6.6 Vinyl Chloride 250 500    340
c-1,2-Dichloroethene 500 500  3200 p/m-Xylene     1.0 1ND
t-1,2-Dichloroethene     1.0 1      16 o-Xylene     1.0 1ND
1,2-Dichloropropane     1.0 1ND Methyl-t-Butyl Ether (MTBE)     1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140103 1,2-Dichloroethane-d4 74-146106
Toluene-d8 88-112100 1,4-Bromofluorobenzene 74-11095

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 3 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/23/07 08/27/07 08/27/07Aqueous 070827L01BLD131-MW5 07-08-1696-3 GC/MS BB

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone   50 1ND 1,3-Dichloropropane     1.0 1ND
Benzene     0.50 1        9.4 2,2-Dichloropropane     1.0 1ND
Bromobenzene     1.0 1ND 1,1-Dichloropropene     1.0 1ND
Bromochloromethane     1.0 1ND c-1,3-Dichloropropene     0.50 1ND
Bromodichloromethane     1.0 1ND t-1,3-Dichloropropene     0.50 1ND
Bromoform     1.0 1ND Ethylbenzene     1.0 1ND
Bromomethane   10 1ND 2-Hexanone   10 1ND
2-Butanone   10 1ND Isopropylbenzene     1.0 1ND
n-Butylbenzene     1.0 1ND p-Isopropyltoluene     1.0 1ND
sec-Butylbenzene     1.0 1ND Methylene Chloride   10 1ND
tert-Butylbenzene     1.0 1ND 4-Methyl-2-Pentanone   10 1ND
Carbon Disulfide   10 1ND Naphthalene   10 1ND
Carbon Tetrachloride     0.50 1ND n-Propylbenzene     1.0 1ND
Chlorobenzene     1.0 1ND Styrene     1.0 1ND
Chloroethane     1.0 1ND 1,1,1,2-Tetrachloroethane     1.0 1ND
Chloroform     1.0 1ND 1,1,2,2-Tetrachloroethane     1.0 1ND
Chloromethane   10 1ND Tetrachloroethene     1.0 1      24
2-Chlorotoluene     1.0 1ND Toluene     1.0 1        2.1
4-Chlorotoluene     1.0 1ND 1,2,3-Trichlorobenzene     1.0 1ND
Dibromochloromethane     1.0 1ND 1,2,4-Trichlorobenzene     1.0 1ND
1,2-Dibromo-3-Chloropropane     5.0 1ND 1,1,1-Trichloroethane     1.0 1ND
1,2-Dibromoethane     1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   10 1ND
Dibromomethane     1.0 1ND 1,1,2-Trichloroethane     1.0 1ND
1,2-Dichlorobenzene     1.0 1ND Trichloroethene     1.0 1        4.9
1,3-Dichlorobenzene     1.0 1ND Trichlorofluoromethane   10 1ND
1,4-Dichlorobenzene     1.0 1ND 1,2,3-Trichloropropane     5.0 1ND
Dichlorodifluoromethane     1.0 1ND 1,2,4-Trimethylbenzene     1.0 1ND
1,1-Dichloroethane     1.0 1ND 1,3,5-Trimethylbenzene     1.0 1ND
1,2-Dichloroethane     0.50 1ND Vinyl Acetate   10 1ND
1,1-Dichloroethene     1.0 1      58 Vinyl Chloride 100 200  4200
c-1,2-Dichloroethene 200 20027000 p/m-Xylene     1.0 1ND
t-1,2-Dichloroethene 200 200    210 o-Xylene     1.0 1ND
1,2-Dichloropropane     1.0 1ND Methyl-t-Butyl Ether (MTBE)     1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140105 1,2-Dichloroethane-d4 74-146106
Toluene-d8 88-112103 1,4-Bromofluorobenzene 74-11098

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 4 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/27/07N/A 08/27/07Aqueous 070827L01Method Blank 099-10-006-22,582 GC/MS BB

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140101 1,2-Dichloroethane-d4 74-14699
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11098

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 5 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/28/07N/A 08/28/07Aqueous 070828L01Method Blank 099-10-006-22,595 GC/MS O

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140106 1,2-Dichloroethane-d4 74-146105
Toluene-d8 88-11298 1,4-Bromofluorobenzene 74-110100

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 6 of 6
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

08/30/07N/A 08/30/07Aqueous 070830L01Method Blank 099-10-006-22,621 GC/MS O

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14096 1,2-Dichloroethane-d4 74-14690
Toluene-d8 88-11296 1,4-Bromofluorobenzene 74-110101

 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

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0307 Page 1 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

08/23/07 AqueousBLD131-MW6 07-08-1696-1

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 200 2001000 EPA 300.008/24/07N/A
mg/LNitrite (as N)     0.20 2ND EPA 300.008/24/07N/A
mg/LNitrate (as N)     0.20 2ND EPA 300.008/24/07N/A
mg/LSulfate 100 100  400 EPA 300.008/24/07N/A
mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D08/24/07N/A
mg/LCarbon, Total Organic 0.50 17.6 SM 5310 D08/24/07N/A

08/23/07 AqueousBLD131-MW2 07-08-1696-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100490 EPA 300.008/24/07N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.008/24/07N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.008/24/07N/A
mg/LSulfate   50 50300 EPA 300.008/24/07N/A
mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D08/24/07N/A
mg/LCarbon, Total Organic 0.50 15.7 SM 5310 D08/24/07N/A

08/23/07 AqueousBLD131-MW5 07-08-1696-3

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100690 EPA 300.008/24/07N/A
mg/LNitrite (as N)     0.20 2ND EPA 300.008/24/07N/A
mg/LNitrate (as N)     0.20 2ND EPA 300.008/24/07N/A
mg/LSulfate 100 100580 EPA 300.008/24/07N/A
mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D08/24/07N/A
mg/LCarbon, Total Organic 0.50 19.7 SM 5310 D08/24/07N/A

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

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

alscience

GeoSyntec Consultants 08/23/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-08-1696Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0307 Page 2 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 1.0 1ND EPA 300.008/24/07N/A
mg/LNitrite (as N) 0.10 1ND EPA 300.008/24/07N/A
mg/LNitrate (as N) 0.10 1ND EPA 300.008/24/07N/A
mg/LSulfate 1.0 1ND EPA 300.008/24/07N/A
mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D08/24/07N/A
mg/LCarbon, Total Organic 0.50 1ND SM 5310 D08/24/07N/A

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

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

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 07-08-1696

Method: HPLC/UV

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

N/APreparation:

08/23/07Date Received:

Quality Control Sample ID

BLD131-MW6

MS/MSD Batch
Number

070904S01

Matrix

Aqueous

Date
Analyzed

09/04/07

Date
Prepared

09/04/07

Instrument

HPLC 6

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

0-30Acetic Acid 4120 70-130125
0-30Butyric Acid 5100 70-13095
0-30Lactic Acid 5105 70-130110
0-30Propionic Acid 080 70-13080
0-30Pyruvic Acid 0100 70-130100

 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: 07-08-1696

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

EPA 5030BPreparation:

08/23/07Date Received:

Quality Control Sample ID

07-08-1529-3

MS/MSD Batch
Number

070827S01

Matrix

Aqueous

Date
Analyzed

08/27/07

Date
Prepared

08/27/07

Instrument

GC/MS BB

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

0-7Benzene 189 88-11890
0-11Carbon Tetrachloride 280 67-14582
0-7Chlorobenzene 190 88-11890
0-301,2-Dibromoethane 089 70-13089
0-81,2-Dichlorobenzene 091 86-11691
0-251,1-Dichloroethene 0100 70-130100
0-30Ethylbenzene 188 70-13087
0-8Toluene 190 87-12391
0-10Trichloroethene 087 79-12787
0-13Vinyl Chloride 1100 69-129101
0-13Methyl-t-Butyl Ether (MTBE) 493 71-13190
0-45Tert-Butyl Alcohol (TBA) 979 36-16872
0-9Diisopropyl Ether (DIPE) 194 81-12394
0-12Ethyl-t-Butyl Ether (ETBE) 295 72-12697
0-12Tert-Amyl-Methyl Ether (TAME) 094 72-12695
0-31Ethanol 388 53-14990

 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: 07-08-1696

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

EPA 5030BPreparation:

08/23/07Date Received:

Quality Control Sample ID

07-08-1362-1

MS/MSD Batch
Number

070828S01

Matrix

Aqueous

Date
Analyzed

08/28/07

Date
Prepared

08/28/07

Instrument

GC/MS O

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

0-7Benzene 1102 88-118101
0-11Carbon Tetrachloride 1109 67-145110
0-7Chlorobenzene 0106 88-118106
0-301,2-Dibromoethane 2111 70-130113
0-81,2-Dichlorobenzene 0107 86-116107
0-251,1-Dichloroethene 0113 70-130113
0-30Ethylbenzene 0112 70-130112
0-8Toluene 0106 87-123106
0-10Trichloroethene 0106 79-127105
0-13Vinyl Chloride 1106 69-129107
0-13Methyl-t-Butyl Ether (MTBE) 1100 71-131101
0-45Tert-Butyl Alcohol (TBA) 10109 36-168120
0-9Diisopropyl Ether (DIPE) 199 81-12398
0-12Ethyl-t-Butyl Ether (ETBE) 198 72-12697
0-12Tert-Amyl-Methyl Ether (TAME) 0101 72-126100
0-31Ethanol 390 53-14994

 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: 07-08-1696

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

EPA 5030BPreparation:

08/23/07Date Received:

Quality Control Sample ID

07-08-1803-3

MS/MSD Batch
Number

070830S01

Matrix

Aqueous

Date
Analyzed

08/30/07

Date
Prepared

08/30/07

Instrument

GC/MS O

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

0-7Benzene 1100 88-118101
0-11Carbon Tetrachloride 2101 67-145100
0-7Chlorobenzene 1106 88-118107
0-301,2-Dibromoethane 2117 70-130119
0-81,2-Dichlorobenzene 2106 86-116108
0-251,1-Dichloroethene 190 70-13089
0-30Ethylbenzene 1110 70-130111
0-8Toluene 3102 87-123105
0-10Trichloroethene 1103 79-127104
0-13Vinyl Chloride 181 69-12982
0-13Methyl-t-Butyl Ether (MTBE) 691 71-13196
0-45Tert-Butyl Alcohol (TBA) 11109 36-168122
0-9Diisopropyl Ether (DIPE) 191 81-12389
0-12Ethyl-t-Butyl Ether (ETBE) 387 72-12689
0-12Tert-Amyl-Methyl Ether (TAME) 697 72-126103
0-31Ethanol 790 53-14997

 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: 07-08-169610875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project:

Date Received: N/A

Matrix: Aqueous

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-3Chloride 197 56-1349808/24/07EPA 300.0 07-08-1714-1 N/A

0-8Nitrite (as N) 095 68-1229508/24/07EPA 300.0 07-08-1714-1 N/A

0-6Nitrate (as N) 594 58-1429808/24/07EPA 300.0 07-08-1714-1 N/A

0-3Sulfate 0108 49-13310808/24/07EPA 300.0 07-08-1714-1 N/A

0-25Carbon, Total Organic 195 70-1309708/24/07SM 5310 D 07-08-1653-3 N/A

 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 - Duplicate

Work Order No:

Project:

Date Received:GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0307

07-08-1696
N/A

Matrix: Aqueous

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Sulfide, Total 0-25ND ND NA08/24/07SM 4500 S2 - D 07-08-1606-1

 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: RSK-175M

07-08-1696

TDY / SC0307

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 33 070824L01

Date
Prepared

N/A

Date
Analyzed

08/24/07

Quality Control Sample ID

099-12-010-1,854

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

96 0-20180-120Ethane 95
97 0-20179-109Methane 96

 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: HPLC/UV

07-08-1696

TDY / SC0307

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

09/04/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

HPLC 6 070904L01

Date
Prepared

Date
Analyzed

09/04/07

Quality Control Sample ID

099-12-016-128

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

110 0-20080-120Acetic Acid 110
85 0-20080-120Butyric Acid 85
95 0-20080-120Lactic Acid 95
90 0-20080-120Propionic Acid 90
100 0-20080-120Pyruvic Acid 100

 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

07-08-1696

TDY / SC0307

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

08/27/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS BB 070827L01

Date
Prepared

Date
Analyzed

08/27/07

Quality Control Sample ID

099-10-006-22,582

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

98 0-8284-120Benzene 96
99 0-10363-147Carbon Tetrachloride 97
99 0-7289-119Chlorobenzene 97
92 0-20280-1201,2-Dibromoethane 91
96 0-9389-1191,2-Dichlorobenzene 93
111 0-16777-1251,1-Dichloroethene 104
99 0-20380-120Ethylbenzene 96
99 0-9183-125Toluene 97
98 0-8289-119Trichloroethene 96
110 0-13363-135Vinyl Chloride 107
88 0-13282-118Methyl-t-Butyl Ether (MTBE) 86
76 0-32346-154Tert-Butyl Alcohol (TBA) 74
97 0-11481-123Diisopropyl Ether (DIPE) 93
96 0-12274-122Ethyl-t-Butyl Ether (ETBE) 93
93 0-10076-124Tert-Amyl-Methyl Ether (TAME) 93
102 0-32160-138Ethanol 101

 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

07-08-1696

TDY / SC0307

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

08/28/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS O 070828L01

Date
Prepared

Date
Analyzed

08/28/07

Quality Control Sample ID

099-10-006-22,595

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-8184-120Benzene 100
109 0-10163-147Carbon Tetrachloride 110
104 0-7089-119Chlorobenzene 104
107 0-20380-1201,2-Dibromoethane 109
104 0-9289-1191,2-Dichlorobenzene 106
110 0-16177-1251,1-Dichloroethene 112
110 0-20080-120Ethylbenzene 111
103 0-9183-125Toluene 104
103 0-8289-119Trichloroethene 105
104 0-13163-135Vinyl Chloride 103
94 0-13282-118Methyl-t-Butyl Ether (MTBE) 96
102 0-32146-154Tert-Butyl Alcohol (TBA) 101
96 0-11181-123Diisopropyl Ether (DIPE) 97
95 0-12174-122Ethyl-t-Butyl Ether (ETBE) 96
95 0-10276-124Tert-Amyl-Methyl Ether (TAME) 97
77 0-321460-138Ethanol 89

 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

07-08-1696

TDY / SC0307

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

08/30/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS O 070830L01

Date
Prepared

Date
Analyzed

08/30/07

Quality Control Sample ID

099-10-006-22,621

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-8184-120Benzene 100
100 0-10363-147Carbon Tetrachloride 103
105 0-7289-119Chlorobenzene 107
109 0-20480-1201,2-Dibromoethane 113
106 0-9089-1191,2-Dichlorobenzene 106
90 0-16377-1251,1-Dichloroethene 93
110 0-20080-120Ethylbenzene 110
103 0-9183-125Toluene 102
102 0-8189-119Trichloroethene 104
82 0-13163-135Vinyl Chloride 82
90 0-13282-118Methyl-t-Butyl Ether (MTBE) 91
103 0-32146-154Tert-Butyl Alcohol (TBA) 103
88 0-11281-123Diisopropyl Ether (DIPE) 90
87 0-12274-122Ethyl-t-Butyl Ether (ETBE) 89
97 0-10076-124Tert-Amyl-Methyl Ether (TAME) 97
70 0-321060-138Ethanol 78

 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 - Laboratory Control Sample

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0307

07-08-1696
Date Received:
Work Order No:

Project:

N/A

Matrix : Aqueous

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

81-111100Chloride 4.00 3.99EPA 300.0 099-05-118-4,081 08/24/07 N/A
73-11590Nitrite (as N) 1.00 0.899EPA 300.0 099-05-118-4,081 08/24/07 N/A
87-11193Nitrate (as N) 2.00 1.86EPA 300.0 099-05-118-4,081 08/24/07 N/A
89-107102Sulfate 4.00 4.07EPA 300.0 099-05-118-4,081 08/24/07 N/A

 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 - Laboratory Control Sample

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0307

07-08-1696
Date Received:
Work Order No:

Project:

N/A

Matrix : Aqueous

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

80-12095Carbon, Total Organic 5.00 4.77SM 5310 D 099-05-097-2,712 08/24/07 N/A

 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

07-08-1696

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

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

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

alscience

November 29, 2007

Brian Hitchens
GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116
P

07-11-1606Calscience Work Order No.:Subject:
TDY / SC0445Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 11/20/2007 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 Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 N/APreparation:

RSK-175MMethod:

Project: TDY / SC0445 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 N/A 11/27/07Aqueous 071127L02B131-MW2 07-11-1606-1-G GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   8.00 8    94.6 Methane 80.0 807350
Ethylene 80.0 801220

11/19/07 N/A 11/27/07Aqueous 071127L02B131-MW6 07-11-1606-2-G GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   8.00 8  112 Methane 80.0 805590
Ethylene 80.0 801720

11/19/07 N/A 11/27/07Aqueous 071127L02B131-MW5 07-11-1606-3-G GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   8.00 8  191 Methane 80.0 807590
Ethylene 80.0 80  774

N/AN/A 11/27/07Aqueous 071127L02Method Blank 099-12-010-1,940 GC 33

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1ND Methane 1.00 1ND
Ethylene 1.00 1ND

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 N/APreparation:

HPLC/UVMethod:

Project: TDY / SC0445 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/L

Instrument

11/19/07 11/27/07 11/27/07Aqueous 071127L01B131-MW2 07-11-1606-1-E HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 100 100ND Propionic Acid 100 100  130
Butyric Acid 100 100ND Pyruvic Acid   50 100ND
Lactic Acid 100 1001000

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12094

11/19/07 11/27/07 11/27/07Aqueous 071127L01B131-MW6 07-11-1606-2-E HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 50 50ND Propionic Acid 50 50ND
Butyric Acid 50 50ND Pyruvic Acid 25 50ND
Lactic Acid 50 50590

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12098

11/19/07 11/27/07 11/27/07Aqueous 071127L01B131-MW5 07-11-1606-3-E HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 25 25ND Propionic Acid 25 25ND
Butyric Acid 25 25ND Pyruvic Acid 12 25ND
Lactic Acid 25 25310

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12090

11/27/07N/A 11/27/07Aqueous 071127L01Method Blank 099-12-016-134 HPLC 6

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Butyric Acid 1.0 1ND Pyruvic Acid 0.50 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12091

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 1 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 11/24/07 11/25/07Aqueous 071124L03B131-MW2 07-11-1606-1-A GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 250 5ND 1,3-Dichloropropane     5.0 5ND
Benzene     2.5 5ND 2,2-Dichloropropane     5.0 5ND
Bromobenzene     5.0 5ND 1,1-Dichloropropene     5.0 5ND
Bromochloromethane     5.0 5ND c-1,3-Dichloropropene     2.5 5ND
Bromodichloromethane     5.0 5ND t-1,3-Dichloropropene     2.5 5ND
Bromoform     5.0 5ND Ethylbenzene     5.0 5ND
Bromomethane   50 5ND 2-Hexanone   50 5ND
2-Butanone   50 5ND Isopropylbenzene     5.0 5ND
n-Butylbenzene     5.0 5ND p-Isopropyltoluene     5.0 5ND
sec-Butylbenzene     5.0 5ND Methylene Chloride   50 5ND
tert-Butylbenzene     5.0 5ND 4-Methyl-2-Pentanone   50 5ND
Carbon Disulfide   50 5ND Naphthalene   50 5ND
Carbon Tetrachloride     2.5 5ND n-Propylbenzene     5.0 5ND
Chlorobenzene     5.0 5ND Styrene     5.0 5ND
Chloroethane     5.0 5ND 1,1,1,2-Tetrachloroethane     5.0 5ND
Chloroform     5.0 5ND 1,1,2,2-Tetrachloroethane     5.0 5ND
Chloromethane   50 5ND Tetrachloroethene     5.0 5      9.5
2-Chlorotoluene     5.0 5ND Toluene     5.0 5ND
4-Chlorotoluene     5.0 5ND 1,2,3-Trichlorobenzene     5.0 5ND
Dibromochloromethane     5.0 5ND 1,2,4-Trichlorobenzene     5.0 5ND
1,2-Dibromo-3-Chloropropane   25 5ND 1,1,1-Trichloroethane     5.0 5ND
1,2-Dibromoethane     5.0 5ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   50 5ND
Dibromomethane     5.0 5ND 1,1,2-Trichloroethane     5.0 5ND
1,2-Dichlorobenzene     5.0 5ND Trichloroethene     5.0 5    11
1,3-Dichlorobenzene     5.0 5ND Trichlorofluoromethane   50 5ND
1,4-Dichlorobenzene     5.0 5ND 1,2,3-Trichloropropane   25 5ND
Dichlorodifluoromethane     5.0 5ND 1,2,4-Trimethylbenzene     5.0 5ND
1,1-Dichloroethane     5.0 5ND 1,3,5-Trimethylbenzene     5.0 5ND
1,2-Dichloroethane     2.5 5ND Vinyl Acetate   50 5ND
1,1-Dichloroethene     5.0 5ND Vinyl Chloride     2.5 5  680
c-1,2-Dichloroethene   50 501900 p/m-Xylene     5.0 5ND
t-1,2-Dichloroethene     5.0 5    21 o-Xylene     5.0 5ND
1,2-Dichloropropane     5.0 5ND Methyl-t-Butyl Ether (MTBE)     5.0 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140107 1,2-Dichloroethane-d4 74-146109
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11096

 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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Page 4 of 25



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 2 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 11/24/07 11/25/07Aqueous 071124L03B131-MW6 07-11-1606-2-A GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 250 5ND 1,3-Dichloropropane     5.0 5ND
Benzene     2.5 5    36 2,2-Dichloropropane     5.0 5ND
Bromobenzene     5.0 5ND 1,1-Dichloropropene     5.0 5ND
Bromochloromethane     5.0 5ND c-1,3-Dichloropropene     2.5 5ND
Bromodichloromethane     5.0 5ND t-1,3-Dichloropropene     2.5 5ND
Bromoform     5.0 5ND Ethylbenzene     5.0 5ND
Bromomethane   50 5ND 2-Hexanone   50 5ND
2-Butanone   50 5ND Isopropylbenzene     5.0 5ND
n-Butylbenzene     5.0 5ND p-Isopropyltoluene     5.0 5ND
sec-Butylbenzene     5.0 5ND Methylene Chloride   50 5ND
tert-Butylbenzene     5.0 5ND 4-Methyl-2-Pentanone   50 5ND
Carbon Disulfide   50 5ND Naphthalene   50 5ND
Carbon Tetrachloride     2.5 5ND n-Propylbenzene     5.0 5ND
Chlorobenzene     5.0 5ND Styrene     5.0 5ND
Chloroethane     5.0 5ND 1,1,1,2-Tetrachloroethane     5.0 5ND
Chloroform     5.0 5ND 1,1,2,2-Tetrachloroethane     5.0 5ND
Chloromethane   50 5ND Tetrachloroethene     5.0 5ND
2-Chlorotoluene     5.0 5ND Toluene     5.0 5ND
4-Chlorotoluene     5.0 5ND 1,2,3-Trichlorobenzene     5.0 5ND
Dibromochloromethane     5.0 5ND 1,2,4-Trichlorobenzene     5.0 5ND
1,2-Dibromo-3-Chloropropane   25 5ND 1,1,1-Trichloroethane     5.0 5ND
1,2-Dibromoethane     5.0 5ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   50 5ND
Dibromomethane     5.0 5ND 1,1,2-Trichloroethane     5.0 5ND
1,2-Dichlorobenzene     5.0 5ND Trichloroethene     5.0 5ND
1,3-Dichlorobenzene     5.0 5ND Trichlorofluoromethane   50 5ND
1,4-Dichlorobenzene     5.0 5      9.4 1,2,3-Trichloropropane   25 5ND
Dichlorodifluoromethane     5.0 5ND 1,2,4-Trimethylbenzene     5.0 5ND
1,1-Dichloroethane     5.0 5ND 1,3,5-Trimethylbenzene     5.0 5ND
1,2-Dichloroethane     2.5 5ND Vinyl Acetate   50 5ND
1,1-Dichloroethene     5.0 5ND Vinyl Chloride   25 502100
c-1,2-Dichloroethene     5.0 5  510 p/m-Xylene     5.0 5ND
t-1,2-Dichloroethene     5.0 5    73 o-Xylene     5.0 5ND
1,2-Dichloropropane     5.0 5ND Methyl-t-Butyl Ether (MTBE)     5.0 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140109 1,2-Dichloroethane-d4 74-146110
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11097

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 3 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 11/24/07 11/25/07Aqueous 071124L03B131-MW5 07-11-1606-3-A GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 250 5ND 1,3-Dichloropropane     5.0 5ND
Benzene     2.5 5      9.0 2,2-Dichloropropane     5.0 5ND
Bromobenzene     5.0 5ND 1,1-Dichloropropene     5.0 5ND
Bromochloromethane     5.0 5ND c-1,3-Dichloropropene     2.5 5ND
Bromodichloromethane     5.0 5ND t-1,3-Dichloropropene     2.5 5ND
Bromoform     5.0 5ND Ethylbenzene     5.0 5ND
Bromomethane   50 5ND 2-Hexanone   50 5ND
2-Butanone   50 5ND Isopropylbenzene     5.0 5ND
n-Butylbenzene     5.0 5ND p-Isopropyltoluene     5.0 5ND
sec-Butylbenzene     5.0 5ND Methylene Chloride   50 5ND
tert-Butylbenzene     5.0 5ND 4-Methyl-2-Pentanone   50 5ND
Carbon Disulfide   50 5ND Naphthalene   50 5ND
Carbon Tetrachloride     2.5 5ND n-Propylbenzene     5.0 5ND
Chlorobenzene     5.0 5ND Styrene     5.0 5ND
Chloroethane     5.0 5ND 1,1,1,2-Tetrachloroethane     5.0 5ND
Chloroform     5.0 5ND 1,1,2,2-Tetrachloroethane     5.0 5ND
Chloromethane   50 5ND Tetrachloroethene     5.0 5ND
2-Chlorotoluene     5.0 5ND Toluene     5.0 5ND
4-Chlorotoluene     5.0 5ND 1,2,3-Trichlorobenzene     5.0 5ND
Dibromochloromethane     5.0 5ND 1,2,4-Trichlorobenzene     5.0 5ND
1,2-Dibromo-3-Chloropropane   25 5ND 1,1,1-Trichloroethane     5.0 5ND
1,2-Dibromoethane     5.0 5ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   50 5ND
Dibromomethane     5.0 5ND 1,1,2-Trichloroethane     5.0 5ND
1,2-Dichlorobenzene     5.0 5ND Trichloroethene     5.0 5ND
1,3-Dichlorobenzene     5.0 5ND Trichlorofluoromethane   50 5ND
1,4-Dichlorobenzene     5.0 5ND 1,2,3-Trichloropropane   25 5ND
Dichlorodifluoromethane     5.0 5ND 1,2,4-Trimethylbenzene     5.0 5ND
1,1-Dichloroethane     5.0 5ND 1,3,5-Trimethylbenzene     5.0 5ND
1,2-Dichloroethane     2.5 5ND Vinyl Acetate   50 5ND
1,1-Dichloroethene     5.0 5    11 Vinyl Chloride   50 1003800
c-1,2-Dichloroethene 100 1007200 p/m-Xylene     5.0 5ND
t-1,2-Dichloroethene     5.0 5  110 o-Xylene     5.0 5ND
1,2-Dichloropropane     5.0 5ND Methyl-t-Butyl Ether (MTBE)     5.0 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140107 1,2-Dichloroethane-d4 74-146107
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11095

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 4 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 11/24/07 11/25/07Aqueous 071124L03QCEB 07-11-1606-4-A GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140104 1,2-Dichloroethane-d4 74-146106
Toluene-d8 88-112100 1,4-Bromofluorobenzene 74-11096

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 5 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/19/07 11/24/07 11/25/07Aqueous 071124L03QCTB 07-11-1606-5-A GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140106 1,2-Dichloroethane-d4 74-146107
Toluene-d8 88-11299 1,4-Bromofluorobenzene 74-11097

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 6 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/24/07N/A 11/25/07Aqueous 071124L03Method Blank 099-10-006-23,537 GC/MS JJ

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140106 1,2-Dichloroethane-d4 74-146105
Toluene-d8 88-112100 1,4-Bromofluorobenzene 74-11093

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 7 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

11/26/07N/A 11/26/07Aqueous 071126L01Method Blank 099-10-006-23,551 GC/MS X

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140100 1,2-Dichloroethane-d4 74-14699
Toluene-d8 88-11296 1,4-Bromofluorobenzene 74-11094

 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

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 1 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

11/19/07 AqueousB131-MW2 07-11-1606-1

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 20 20130 EPA 300.011/20/07N/A
mg/LNitrite (as N)   0.20 2ND EPA 300.011/20/07N/A
mg/LNitrate (as N)   0.20 2ND EPA 300.011/20/07N/A
mg/LSulfate   2.0 2ND EPA 300.011/20/07N/A

11/27/07mg/LChemical Oxygen Demand 100 51900 EPA 410.411/27/07
11/21/07mg/LSulfide, Total 0.050 10.20 SM 4500 S2 - D11/21/07

11/19/07 AqueousB131-MW6 07-11-1606-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 200 200850 EPA 300.011/20/07N/A
mg/LNitrite (as N)     0.20 2ND EPA 300.011/20/07N/A
mg/LNitrate (as N)     0.20 2ND EPA 300.011/20/07N/A
mg/LSulfate     2.0 2    6.2 EPA 300.011/20/07N/A

11/27/07mg/LChemical Oxygen Demand 100 5950 EPA 410.411/27/07
11/21/07mg/LSulfide, Total 0.25 516 SM 4500 S2 - D11/21/07

11/19/07 AqueousB131-MW5 07-11-1606-3

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100640 EPA 300.011/20/07N/A
mg/LNitrite (as N)     0.20 2ND EPA 300.011/20/07N/A
mg/LNitrate (as N)     0.20 2ND EPA 300.011/20/07N/A
mg/LSulfate 100 100220 EPA 300.011/20/07N/A

11/27/07mg/LChemical Oxygen Demand 20 1460 EPA 410.411/27/07
11/21/07mg/LSulfide, Total 0.10 23.6 SM 4500 S2 - D11/21/07

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

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

alscience

GeoSyntec Consultants 11/20/07Date Received:
10875 Rancho Bernardo Road, Suite 200 07-11-1606Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 2 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 1.0 1ND EPA 300.011/20/07N/A
mg/LNitrite (as N) 0.10 1ND EPA 300.011/20/07N/A
mg/LNitrate (as N) 0.10 1ND EPA 300.011/20/07N/A
mg/LSulfate 1.0 1ND EPA 300.011/20/07N/A

11/27/07mg/LChemical Oxygen Demand 20 1ND EPA 410.411/27/07
11/21/07mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D11/21/07

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

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

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 07-11-1606

Method: HPLC/UV

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

N/APreparation:

11/20/07Date Received:

Quality Control Sample ID
MS/MSD Batch

Number

071127S01

Matrix

Aqueous

Date
Analyzed

11/27/07

Date
Prepared

11/27/07

Instrument

HPLC 607-11-1075-1-E

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

0-30Acetic Acid 10115 70-130127
0-30Butyric Acid 1183 70-13093
0-30Lactic Acid 1094 70-130103
0-30Propionic Acid 1187 70-13097
0-30Pyruvic Acid 7113 70-130123

 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: 07-11-1606

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

11/20/07Date Received:

Quality Control Sample ID
MS/MSD Batch

Number

071124S02

Matrix

Aqueous

Date
Analyzed

11/25/07

Date
Prepared

11/24/07

Instrument

GC/MS JJ07-11-1631-1-J

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

0-7Benzene 289 88-11891
0-11Carbon Tetrachloride 188 67-14588
0-7Chlorobenzene 492 88-11895
0-301,2-Dibromoethane 396 70-13099
0-81,2-Dichlorobenzene 094 86-11694
0-251,1-Dichloroethene 393 70-13091
0-30Ethylbenzene 291 70-13093
0-8Toluene 291 87-12393
0-10Trichloroethene 189 79-12790
0-13Vinyl Chloride 299 69-129101
0-13Methyl-t-Butyl Ether (MTBE) 1109 71-131108
0-45Tert-Butyl Alcohol (TBA) 298 36-16896
0-9Diisopropyl Ether (DIPE) 0110 81-123110
0-12Ethyl-t-Butyl Ether (ETBE) 1116 72-126115
0-12Tert-Amyl-Methyl Ether (TAME) 1110 72-126112
0-31Ethanol 1399 53-14987

 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: 07-11-1606

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

11/20/07Date Received:

Quality Control Sample ID
MS/MSD Batch

Number

071126S01

Matrix

Aqueous

Date
Analyzed

11/26/07

Date
Prepared

11/26/07

Instrument

GC/MS X07-11-1640-4-D

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

0-7Benzene 094 88-11893
0-11Carbon Tetrachloride 3102 67-145105
0-7Chlorobenzene 193 88-11894
0-301,2-Dibromoethane 196 70-13095
0-81,2-Dichlorobenzene 095 86-11695
0-251,1-Dichloroethene 7101 70-13094
0-30Ethylbenzene 096 70-13096
0-8Toluene 196 87-12394
0-10Trichloroethene 294 79-12792
0-13Vinyl Chloride 394 69-12996
0-13Methyl-t-Butyl Ether (MTBE) 195 71-13194
0-45Tert-Butyl Alcohol (TBA) 8119 36-168129
0-9Diisopropyl Ether (DIPE) 192 81-12391
0-12Ethyl-t-Butyl Ether (ETBE) 196 72-12695
0-12Tert-Amyl-Methyl Ether (TAME) 099 72-12699
0-31Ethanol 5100 53-149106

 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: 07-11-160610875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project:

Date Received: N/A

Matrix: Aqueous

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-3Chloride 096 56-1349711/21/07EPA 300.0 07-11-1631-1 N/A

0-8Nitrite (as N) 299 68-1229711/21/07EPA 300.0 07-11-1631-1 N/A

0-6Nitrate (as N) 396 58-1429311/21/07EPA 300.0 07-11-1631-1 N/A

0-3Sulfate 1103 49-13310211/21/07EPA 300.0 07-11-1631-1 N/A

 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 - Duplicate

Work Order No:

Project:

Date Received:GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0445

07-11-1606
N/A

Matrix: Aqueous

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Chemical Oxygen Demand 0-25270 260 111/27/07EPA 410.4 07-11-1577-1
Sulfide, Total 0-25ND ND NA11/21/07SM 4500 S2 - D 07-11-1190-2

 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: RSK-175M

07-11-1606

TDY / SC0445

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 33 071127L02

Date
Prepared

N/A

Date
Analyzed

11/27/07

Quality Control Sample ID

099-12-010-1,940

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

101 0-20080-120Ethane 101
100 0-20179-109Methane 101

 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: HPLC/UV

07-11-1606

TDY / SC0445

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

11/27/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

HPLC 6 071127L01

Date
Prepared

Date
Analyzed

11/27/07

Quality Control Sample ID

099-12-016-134

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

118 0-20280-120Acetic Acid 120
88 0-20380-120Butyric Acid 85
98 0-20280-120Lactic Acid 100
91 0-20280-120Propionic Acid 89
109 0-20180-120Pyruvic Acid 110

 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

07-11-1606

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

11/24/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS JJ 071124L03

Date
Prepared

Date
Analyzed

11/24/07

Quality Control Sample ID

099-10-006-23,537

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

93 0-8184-120Benzene 92
90 0-10363-147Carbon Tetrachloride 92
92 0-7089-119Chlorobenzene 92
100 0-20180-1201,2-Dibromoethane 101
92 0-9289-1191,2-Dichlorobenzene 90
95 0-16077-1251,1-Dichloroethene 95
92 0-20280-120Ethylbenzene 93
93 0-9283-125Toluene 94
93 0-8089-119Trichloroethene 94
97 0-13163-135Vinyl Chloride 98
110 0-13182-118Methyl-t-Butyl Ether (MTBE) 109
94 0-32046-154Tert-Butyl Alcohol (TBA) 94
111 0-11081-123Diisopropyl Ether (DIPE) 111
114 0-12074-122Ethyl-t-Butyl Ether (ETBE) 115
114 0-10176-124Tert-Amyl-Methyl Ether (TAME) 113
87 0-32660-138Ethanol 92

 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

07-11-1606

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

11/26/07

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS X 071126L01

Date
Prepared

Date
Analyzed

11/26/07

Quality Control Sample ID

099-10-006-23,551

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-8284-120Benzene 101
114 0-10463-147Carbon Tetrachloride 119
97 0-7389-119Chlorobenzene 101
96 0-20480-1201,2-Dibromoethane 100
97 0-9389-1191,2-Dichlorobenzene 100
108 0-16477-1251,1-Dichloroethene 112
102 0-20280-120Ethylbenzene 104
101 0-9383-125Toluene 104
101 0-8189-119Trichloroethene 102
101 0-13663-135Vinyl Chloride 108
94 0-13182-118Methyl-t-Butyl Ether (MTBE) 93
118 0-32046-154Tert-Butyl Alcohol (TBA) 118
92 0-11181-123Diisopropyl Ether (DIPE) 93
96 0-12074-122Ethyl-t-Butyl Ether (ETBE) 96
99 0-10276-124Tert-Amyl-Methyl Ether (TAME) 97
110 0-32160-138Ethanol 108

 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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nvironmental
aboratories, Inc.

alscience

Quality Control - LCS/LCS Duplicate

07-11-1606

TDY / SC0445

Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix: Aqueous

Parameter Qual
RPD
 CLRPD

%REC
 CL

LCS %
REC

LCSD %
REC

Date
Extracted

Date
AnalyzedMethod

Quality Control
 Sample ID

98 0-5181-111Chloride 99EPA 300.0 11/20/07N/A099-05-118-4,226
98 0-26173-115Nitrite (as N) 99EPA 300.0 11/20/07N/A099-05-118-4,226
97 0-12387-111Nitrate (as N) 94EPA 300.0 11/20/07N/A099-05-118-4,226
100 0-13189-107Sulfate 101EPA 300.0 11/20/07N/A099-05-118-4,226

 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

07-11-1606

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

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

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

alscience

January 31, 2008

Brian Hitchens
GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116
P

08-01-1515Calscience Work Order No.:Subject:
TDY / SC0307Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 1/22/2008 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 Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 N/APreparation:

RSK-175MMethod:

Project: TDY / SC0307 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/21/08 N/A 01/27/08Aqueous 080127L02B131-MW2 08-01-1515-1-E GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   1.00 1    38.2 Methane 80.0 808970
Ethylene   8.00 8  214

01/21/08 N/A 01/28/08Aqueous 080128L01B131-MW6 08-01-1515-2-E GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   2.00 2    30.6 Methane 80.0 803290
Ethylene   8.00 8  451

01/22/08 N/A 01/27/08Aqueous 080127L02B131-MW3 08-01-1515-4-F GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   1.00 1    14.6 Methane 80.0 809940
Ethylene   1.00 1    19.2

01/22/08 N/A 01/28/08Aqueous 080128L01B131-MW5 08-01-1515-5-F GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   4.00 4    52.2 Methane 80.0 805020
Ethylene   8.00 8  431

N/AN/A 01/27/08Aqueous 080127L02Method Blank 099-12-661-30 GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1ND Methane 1.00 1ND
Ethylene 1.00 1ND

N/AN/A 01/28/08Aqueous 080128L01Method Blank 099-12-661-31 GC 33
 0:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1ND Methane 1.00 1ND
Ethylene 1.00 1ND

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 N/APreparation:

HPLC/UVMethod:

Project: TDY / SC0307 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/L

Instrument

01/21/08 01/30/08 01/30/08Aqueous 080130L01B131-MW2 08-01-1515-1-F HPLC 6
11:26

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 100 100ND Propionic Acid 100 100ND
Lactic Acid 100 1001100

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12096

01/21/08 01/30/08 01/30/08Aqueous 080130L01B131-MW6 08-01-1515-2-G HPLC 6
11:48

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 100 100ND Propionic Acid 100 100ND
Lactic Acid 100 100390

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12096

01/22/08 01/30/08 01/30/08Aqueous 080130L01B131-MW3 08-01-1515-4-G HPLC 6
12:10

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 100 100ND Propionic Acid 100 100ND
Lactic Acid 100 1001400

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12085

01/22/08 01/30/08 01/30/08Aqueous 080130L01B131-MW5 08-01-1515-5-G HPLC 6
12:54

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 119

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-120113

01/30/08N/A 01/30/08Aqueous 080130L01Method Blank 099-12-016-138 HPLC 6
10:41

ResultResult ParameterQual QualParameter RL RLDF DF
Acetic Acid 1.0 1ND Propionic Acid 1.0 1ND
Lactic Acid 1.0 1ND

REC (%) QualSurrogates: Control
Limits

Dibromopropionic Acid 80-12096

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 1 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/21/08 01/25/08 01/26/08Aqueous 080125L03B131-MW2 08-01-1515-1-C GC/MS JJ
 2:26

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 11.0 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 11.8 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 14.9
c-1,2-Dichloroethene   1.0 11.6 p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 19.1 o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140112 1,2-Dichloroethane-d4 74-146104
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11092

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 2 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/21/08 01/25/08 01/26/08Aqueous 080125L03B131-MW6 08-01-1515-2-C GC/MS JJ
 3:58

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 250 5ND 1,3-Dichloropropane     5.0 5ND
Benzene     2.5 5  23 2,2-Dichloropropane     5.0 5ND
Bromobenzene     5.0 5ND 1,1-Dichloropropene     5.0 5ND
Bromochloromethane     5.0 5ND c-1,3-Dichloropropene     2.5 5ND
Bromodichloromethane     5.0 5ND t-1,3-Dichloropropene     2.5 5ND
Bromoform     5.0 5ND Ethylbenzene     5.0 5ND
Bromomethane   50 5ND 2-Hexanone   50 5ND
2-Butanone   50 5ND Isopropylbenzene     5.0 5ND
n-Butylbenzene     5.0 5ND p-Isopropyltoluene     5.0 5ND
sec-Butylbenzene     5.0 5ND Methylene Chloride   50 5ND
tert-Butylbenzene     5.0 5ND 4-Methyl-2-Pentanone   50 5ND
Carbon Disulfide   50 5ND Naphthalene   50 5ND
Carbon Tetrachloride     2.5 5ND n-Propylbenzene     5.0 5ND
Chlorobenzene     5.0 5ND Styrene     5.0 5ND
Chloroethane     5.0 5ND 1,1,1,2-Tetrachloroethane     5.0 5ND
Chloroform     5.0 5ND 1,1,2,2-Tetrachloroethane     5.0 5ND
Chloromethane   50 5ND Tetrachloroethene     5.0 5ND
2-Chlorotoluene     5.0 5ND Toluene     5.0 5ND
4-Chlorotoluene     5.0 5ND 1,2,3-Trichlorobenzene     5.0 5ND
Dibromochloromethane     5.0 5ND 1,2,4-Trichlorobenzene     5.0 5ND
1,2-Dibromo-3-Chloropropane   25 5ND 1,1,1-Trichloroethane     5.0 5ND
1,2-Dibromoethane     5.0 5ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   50 5ND
Dibromomethane     5.0 5ND 1,1,2-Trichloroethane     5.0 5ND
1,2-Dichlorobenzene     5.0 5ND Trichloroethene     5.0 5ND
1,3-Dichlorobenzene     5.0 5ND Trichlorofluoromethane   50 5ND
1,4-Dichlorobenzene     5.0 5    7.4 1,2,3-Trichloropropane   25 5ND
Dichlorodifluoromethane     5.0 5ND 1,2,4-Trimethylbenzene     5.0 5ND
1,1-Dichloroethane     5.0 5ND 1,3,5-Trimethylbenzene     5.0 5ND
1,2-Dichloroethane     2.5 5ND Vinyl Acetate   50 5ND
1,1-Dichloroethene     5.0 5ND Vinyl Chloride     2.5 5600
c-1,2-Dichloroethene     5.0 5190 p/m-Xylene     5.0 5ND
t-1,2-Dichloroethene     5.0 5  18 o-Xylene     5.0 5ND
1,2-Dichloropropane     5.0 5ND Methyl-t-Butyl Ether (MTBE)     5.0 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140114 1,2-Dichloroethane-d4 74-146106
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11090

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 3 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/21/08 01/23/08 01/24/08Aqueous 080123L02QCEB 08-01-1515-3-A GC/MS JJ
 0:05

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 110 B
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140139 1,2-Dichloroethane-d4 74-146143
Toluene-d8 88-112106 1,4-Bromofluorobenzene 74-11091

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 4 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/22/08 01/25/08 01/26/08Aqueous 080125L03B131-MW3 08-01-1515-4-C GC/MS JJ
 4:21

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 10.73 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 12.5 o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140114 1,2-Dichloroethane-d4 74-146105
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11092

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 5 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/22/08 01/25/08 01/26/08Aqueous 080125L03B131-MW5 08-01-1515-5-C GC/MS JJ
 4:44

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 1200 25ND 1,3-Dichloropropane     25 25ND
Benzene     12 25ND 2,2-Dichloropropane     25 25ND
Bromobenzene     25 25ND 1,1-Dichloropropene     25 25ND
Bromochloromethane     25 25ND c-1,3-Dichloropropene     12 25ND
Bromodichloromethane     25 25ND t-1,3-Dichloropropene     12 25ND
Bromoform     25 25ND Ethylbenzene     25 25ND
Bromomethane   250 25ND 2-Hexanone   250 25ND
2-Butanone   250 25ND Isopropylbenzene     25 25ND
n-Butylbenzene     25 25ND p-Isopropyltoluene     25 25ND
sec-Butylbenzene     25 25ND Methylene Chloride   250 25ND
tert-Butylbenzene     25 25ND 4-Methyl-2-Pentanone   250 25ND
Carbon Disulfide   250 25ND Naphthalene   250 25ND
Carbon Tetrachloride     12 25ND n-Propylbenzene     25 25ND
Chlorobenzene     25 25ND Styrene     25 25ND
Chloroethane     25 25ND 1,1,1,2-Tetrachloroethane     25 25ND
Chloroform     25 25ND 1,1,2,2-Tetrachloroethane     25 25ND
Chloromethane   250 25ND Tetrachloroethene     25 25ND
2-Chlorotoluene     25 25ND Toluene     25 25ND
4-Chlorotoluene     25 25ND 1,2,3-Trichlorobenzene     25 25ND
Dibromochloromethane     25 25ND 1,2,4-Trichlorobenzene     25 25ND
1,2-Dibromo-3-Chloropropane   120 25ND 1,1,1-Trichloroethane     25 25ND
1,2-Dibromoethane     25 25ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   250 25ND
Dibromomethane     25 25ND 1,1,2-Trichloroethane     25 25ND
1,2-Dichlorobenzene     25 25ND Trichloroethene     25 25ND
1,3-Dichlorobenzene     25 25ND Trichlorofluoromethane   250 25ND
1,4-Dichlorobenzene     25 25ND 1,2,3-Trichloropropane   120 25ND
Dichlorodifluoromethane     25 25ND 1,2,4-Trimethylbenzene     25 25ND
1,1-Dichloroethane     25 25ND 1,3,5-Trimethylbenzene     25 25ND
1,2-Dichloroethane     12 25ND Vinyl Acetate   250 25ND
1,1-Dichloroethene     25 25ND Vinyl Chloride     12 252700
c-1,2-Dichloroethene     25 253100 p/m-Xylene     25 25ND
t-1,2-Dichloroethene     25 25    85 o-Xylene     25 25ND
1,2-Dichloropropane     25 25ND Methyl-t-Butyl Ether (MTBE)     25 25ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140115 1,2-Dichloroethane-d4 74-146108
Toluene-d8 88-112100 1,4-Bromofluorobenzene 74-11088

 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

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 6 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/23/08N/A 01/23/08Aqueous 080123L02Method Blank 099-10-006-24,192 GC/MS JJ
23:23

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 112
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140135 1,2-Dichloroethane-d4 74-146139
Toluene-d8 88-112104 1,4-Bromofluorobenzene 74-11085

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

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

. .

Page 9 of 27



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0307 Page 7 of 7
Lab Sample

Number
Date

Collected
Date

Prepared
Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

01/25/08N/A 01/26/08Aqueous 080125L03Method Blank 099-10-006-24,211 GC/MS JJ
 2:03

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140110 1,2-Dichloroethane-d4 74-146105
Toluene-d8 88-112101 1,4-Bromofluorobenzene 74-11090

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

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

. .

Page 10 of 27



Analytical Reportnvironmental
aboratories, Inc.

alscience

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0307 Page 1 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

01/21/08 AqueousB131-MW2 08-01-1515-1

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 50 50200 EPA 300.001/23/08N/A
mg/LNitrite (as N)   0.10 1ND EPA 300.001/23/08N/A
mg/LNitrate (as N)   0.10 1ND EPA 300.001/23/08N/A
mg/LSulfate   1.0 1    1.3 EPA 300.001/23/08N/A

01/23/08mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D01/23/08
mg/LCarbon, Total Organic 25 50600 SM 5310 D01/22/08N/A

01/21/08 AqueousB131-MW6 08-01-1515-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 200 200820 EPA 300.001/23/08N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LSulfate     1.0 1    5.2 EPA 300.001/23/08N/A

01/23/08mg/LSulfide, Total 0.10 26.8 SM 4500 S2 - D01/23/08
mg/LCarbon, Total Organic 25 50200 SM 5310 D01/22/08N/A

01/22/08 AqueousB131-MW3 08-01-1515-4

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100330 EPA 300.001/23/08N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LSulfate     1.0 1    1.5 EPA 300.001/23/08N/A

01/23/08mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D01/23/08
mg/LCarbon, Total Organic 25 50760 SM 5310 D01/22/08N/A

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

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

alscience

GeoSyntec Consultants 01/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-01-1515Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0307 Page 2 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

01/22/08 AqueousB131-MW5 08-01-1515-5

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100540 EPA 300.001/23/08N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.001/23/08N/A
mg/LSulfate   50 50170 EPA 300.001/23/08N/A

01/23/08mg/LSulfide, Total 0.050 11.3 SM 4500 S2 - D01/23/08
mg/LCarbon, Total Organic 2.5 527 SM 5310 D01/22/08N/A

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 1.0 1ND EPA 300.001/22/08N/A
mg/LNitrite (as N) 0.10 1ND EPA 300.001/22/08N/A
mg/LNitrate (as N) 0.10 1ND EPA 300.001/22/08N/A
mg/LSulfate 1.0 1ND EPA 300.001/22/08N/A

01/23/08mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D01/23/08
mg/LCarbon, Total Organic 0.50 1ND SM 5310 D01/22/08N/A

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

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

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-01-1515

Method: HPLC/UV

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

N/APreparation:

01/22/08Date Received:

Quality Control Sample ID

B131-MW5

MS/MSD Batch
Number

080130S01

Matrix

Aqueous

Date
Analyzed

01/30/08

Date
Prepared

01/30/08

Instrument

HPLC 6

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

0-30Acetic Acid 0110 70-130110
0-30Butyric Acid 297 70-13099
0-30Lactic Acid 099 70-13099
0-30Propionic Acid 1102 70-130101
0-30Pyruvic Acid 195 70-13094

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

RPD - Relative Percent Difference , CL - Control Limit

Page 13 of 27



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-01-1515

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

EPA 5030BPreparation:

01/22/08Date Received:

Quality Control Sample ID

08-01-1357-3

MS/MSD Batch
Number

080123S02

Matrix

Aqueous

Date
Analyzed

01/23/08

Date
Prepared

01/23/08

Instrument

GC/MS JJ

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

0-7Benzene 3104 88-118101
0-11Carbon Tetrachloride 3113 67-145110
0-7Chlorobenzene 2107 88-118104
0-301,2-Dibromoethane 1107 70-130106
0-81,2-Dichlorobenzene 2106 86-116104
0-251,1-Dichloroethene 2113 70-130111
0-30Ethylbenzene 3115 70-130112
0-8Toluene 2106 87-123104
0-10Trichloroethene 3119 79-127116
0-13Vinyl Chloride 793 69-12987
0-13Methyl-t-Butyl Ether (MTBE) 0103 71-131103
0-45Tert-Butyl Alcohol (TBA) 2101 36-16899
0-9Diisopropyl Ether (DIPE) 0106 81-123106
0-12Ethyl-t-Butyl Ether (ETBE) 1110 72-126111
0-12Tert-Amyl-Methyl Ether (TAME) 1106 72-126107
0-31Ethanol 0110 53-149110

 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: 08-01-1515

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project

EPA 5030BPreparation:

01/22/08Date Received:

Quality Control Sample ID

B131-MW2

MS/MSD Batch
Number

080125S02

Matrix

Aqueous

Date
Analyzed

01/26/08

Date
Prepared

01/25/08

Instrument

GC/MS JJ

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

0-7 3Benzene 183 88-11883
0-11Carbon Tetrachloride 287 67-14589
0-7Chlorobenzene 197 88-11896
0-301,2-Dibromoethane 094 70-13093
0-81,2-Dichlorobenzene 195 86-11696
0-251,1-Dichloroethene 286 70-13088
0-30Ethylbenzene 191 70-13090
0-8Toluene 092 87-12392
0-10Trichloroethene 087 79-12787
0-13Vinyl Chloride 084 69-12985
0-13Methyl-t-Butyl Ether (MTBE) 197 71-13198
0-45Tert-Butyl Alcohol (TBA) 176 36-16876
0-9Diisopropyl Ether (DIPE) 394 81-12397
0-12Ethyl-t-Butyl Ether (ETBE) 187 72-12688
0-12Tert-Amyl-Methyl Ether (TAME) 284 72-12685
0-31Ethanol 2102 53-149103

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

RPD - Relative Percent Difference , CL - Control Limit

Page 15 of 27



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-01-151510875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0307Project:

Date Received: N/A

Matrix: Aqueous

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-3Chloride 1100 56-1349901/23/08EPA 300.0 08-01-1438-2 N/A

0-8Nitrite (as N) 096 68-1229601/23/08EPA 300.0 08-01-1438-2 N/A

0-6Nitrate (as N) 3101 58-14210301/23/08EPA 300.0 08-01-1438-2 N/A

0-3Sulfate 092 49-1339201/23/08EPA 300.0 08-01-1438-2 N/A

0-25Carbon, Total Organic 1106 70-13010401/22/08SM 5310 D B131-MW2 N/A

 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 - Duplicate

Work Order No:

Project:

Date Received:GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0307

08-01-1515
N/A

Matrix: Aqueous

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Sulfide, Total 0-25ND ND NA01/23/08SM 4500 S2 - D 08-01-1583-2

 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: RSK-175M

08-01-1515

TDY / SC0307

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 33 080127L02

Date
Prepared

N/A

Date
Analyzed

01/27/08

Quality Control Sample ID

099-12-661-30

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

92 0-20480-120Ethane 88
93 0-20479-109Methane 89

 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: RSK-175M

08-01-1515

TDY / SC0307

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 33 080128L01

Date
Prepared

N/A

Date
Analyzed

01/28/08

Quality Control Sample ID

099-12-661-31

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

89 0-20180-120Ethane 90
90 0-20179-109Methane 91

 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: HPLC/UV

08-01-1515

TDY / SC0307

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

01/30/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

HPLC 6 080130L01

Date
Prepared

Date
Analyzed

01/30/08

Quality Control Sample ID

099-12-016-138

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

94 0-20080-120Acetic Acid 94
83 0-20080-120Butyric Acid 83
88 0-20180-120Lactic Acid 88
83 0-20280-120Propionic Acid 85
88 0-20080-120Pyruvic Acid 88

 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

08-01-1515

TDY / SC0307

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

01/23/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS JJ 080123L02

Date
Prepared

Date
Analyzed

01/23/08

Quality Control Sample ID

099-10-006-24,192

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

111 0-8484-120Benzene 107
127 0-10363-147Carbon Tetrachloride 124
113 0-7289-119Chlorobenzene 112
112 0-20480-1201,2-Dibromoethane 107
111 0-9189-1191,2-Dichlorobenzene 112

X128 0-16077-1251,1-Dichloroethene 128
X125 0-20180-120Ethylbenzene 124

116 0-9383-125Toluene 112
X128 0-8389-119Trichloroethene 125

105 0-13163-135Vinyl Chloride 103
108 0-13282-118Methyl-t-Butyl Ether (MTBE) 106
116 0-32646-154Tert-Butyl Alcohol (TBA) 109
110 0-11181-123Diisopropyl Ether (DIPE) 108
111 0-12074-122Ethyl-t-Butyl Ether (ETBE) 110
105 0-10276-124Tert-Amyl-Methyl Ether (TAME) 103
113 0-32160-138Ethanol 114

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

RPD - Relative Percent Difference , CL - Control Limit

Note "X" : The percent recovery is above acceptable control limits. The samples and method blank associated with this batch are non-detect, and 
           therefore, the results have been reported without further clarification.
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

08-01-1515

TDY / SC0307

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

01/25/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS JJ 080125L03

Date
Prepared

Date
Analyzed

01/25/08

Quality Control Sample ID

099-10-006-24,211

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

85 0-8384-120Benzene 88
90 0-10263-147Carbon Tetrachloride 91
98 0-7189-119Chlorobenzene 99
95 0-20280-1201,2-Dibromoethane 97
96 0-9289-1191,2-Dichlorobenzene 98
90 0-16377-1251,1-Dichloroethene 93
92 0-20180-120Ethylbenzene 93
92 0-9383-125Toluene 96
90 0-8589-119Trichloroethene 94
91 0-13163-135Vinyl Chloride 92
100 0-13482-118Methyl-t-Butyl Ether (MTBE) 104
72 0-32046-154Tert-Butyl Alcohol (TBA) 72
99 0-11381-123Diisopropyl Ether (DIPE) 102
89 0-12374-122Ethyl-t-Butyl Ether (ETBE) 92
85 0-10476-124Tert-Amyl-Methyl Ether (TAME) 88
107 0-32260-138Ethanol 109

 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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nvironmental
aboratories, Inc.

alscience

Quality Control - LCS/LCS Duplicate

08-01-1515

TDY / SC0307

Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix: Aqueous

Parameter Qual
RPD
 CLRPD

%REC
 CL

LCS %
REC

LCSD %
REC

Date
Extracted

Date
AnalyzedMethod

Quality Control
 Sample ID

96 0-5081-111Chloride 96EPA 300.0 01/22/08N/A099-05-118-4,314
90 0-26073-115Nitrite (as N) 90EPA 300.0 01/22/08N/A099-05-118-4,314
100 0-12287-111Nitrate (as N) 102EPA 300.0 01/22/08N/A099-05-118-4,314
96 0-13489-107Sulfate 100EPA 300.0 01/22/08N/A099-05-118-4,314

 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 - Laboratory Control Sample

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0307

08-01-1515
Date Received:
Work Order No:

Project:

N/A

Matrix : Aqueous

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

80-120107Carbon, Total Organic 5.00 5.36SM 5310 D 099-05-097-2,842 01/22/08 N/A

 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

08-01-1515

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

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

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

alscience

April 29, 2008

Brian Hitchens
GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116
P

08-04-1916Calscience Work Order No.:Subject:
TDY / SC0445Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 4/22/2008 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



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 N/APreparation:

RSK-175MMethod:

Project: TDY / SC0445 Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 N/A 04/23/08Aqueous 080423L01B131-MW2 08-04-1916-2-H GC 33
00:0010:20

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   1.00 1    11.9 Methane 40.0 404600
Ethylene 40.0 40  444

04/21/08 N/A 04/23/08Aqueous 080423L01B131-MW3 08-04-1916-3-F GC 33
00:0012:02

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane   1.00 1      1.67 Methane 40.0 404090
Ethylene   1.00 1      6.57

04/21/08 N/A 04/23/08Aqueous 080423L01B131-MW5 08-04-1916-4-F GC 33
00:0015:40

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 40.0 40    88.0 Methane 40.0 403760
Ethylene 40.0 40  640

04/21/08 N/A 04/23/08Aqueous 080423L01B131-MW6 08-04-1916-5-F GC 33
00:0014:04

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 40.0 40    52.8 Methane 40.0 404110
Ethylene 40.0 401070

N/AN/A 04/23/08Aqueous 080423L01Method Blank 099-12-661-58 GC 33
00:00

ResultResult ParameterQual QualParameter RL RLDF DF
Ethane 1.00 1ND Methane 1.00 1ND
Ethylene 1.00 1ND

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 1 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/29/08 04/29/08Aqueous 080429L01B131-MW2 08-04-1916-2-B GC/MS FF
16:0010:20

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1  1.6 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1  1.4 Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1  1.4 Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1  3.2 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 113
c-1,2-Dichloroethene   1.0 1  4.2 p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1  9.4 o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140104 1,2-Dichloroethane-d4 74-146109
Toluene-d8 88-11293 1,4-Bromofluorobenzene 74-11093

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 2 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/24/08 04/25/08Aqueous 080424L01B131-MW3 08-04-1916-3-A GC/MS O
00:2312:02

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 13.4 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 11.2 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 10.98
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 13.1 o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14089 1,2-Dichloroethane-d4 74-14683
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11095

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 3 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/26/08 04/26/08Aqueous 080426L01B131-MW5 08-04-1916-4-A GC/MS O
18:3915:40

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 1000 20ND 1,3-Dichloropropane     20 20ND
Benzene     10 20ND 2,2-Dichloropropane     20 20ND
Bromobenzene     20 20ND 1,1-Dichloropropene     20 20ND
Bromochloromethane     20 20ND c-1,3-Dichloropropene     10 20ND
Bromodichloromethane     20 20ND t-1,3-Dichloropropene     10 20ND
Bromoform     20 20ND Ethylbenzene     20 20ND
Bromomethane   200 20ND 2-Hexanone   200 20ND
2-Butanone   200 20ND Isopropylbenzene     20 20ND
n-Butylbenzene     20 20ND p-Isopropyltoluene     20 20ND
sec-Butylbenzene     20 20ND Methylene Chloride   200 20ND
tert-Butylbenzene     20 20ND 4-Methyl-2-Pentanone   200 20ND
Carbon Disulfide   200 20ND Naphthalene   200 20ND
Carbon Tetrachloride     10 20ND n-Propylbenzene     20 20ND
Chlorobenzene     20 20ND Styrene     20 20ND
Chloroethane     20 20ND 1,1,1,2-Tetrachloroethane     20 20ND
Chloroform     20 20ND 1,1,2,2-Tetrachloroethane     20 20ND
Chloromethane   200 20ND Tetrachloroethene     20 20ND
2-Chlorotoluene     20 20ND Toluene     20 20ND
4-Chlorotoluene     20 20ND 1,2,3-Trichlorobenzene     20 20ND
Dibromochloromethane     20 20ND 1,2,4-Trichlorobenzene     20 20ND
1,2-Dibromo-3-Chloropropane   100 20ND 1,1,1-Trichloroethane     20 20ND
1,2-Dibromoethane     20 20ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   200 20ND
Dibromomethane     20 20ND 1,1,2-Trichloroethane     20 20ND
1,2-Dichlorobenzene     20 20ND Trichloroethene     20 20ND
1,3-Dichlorobenzene     20 20ND Trichlorofluoromethane   200 20ND
1,4-Dichlorobenzene     20 20ND 1,2,3-Trichloropropane   100 20ND
Dichlorodifluoromethane     20 20ND 1,2,4-Trimethylbenzene     20 20ND
1,1-Dichloroethane     20 20ND 1,3,5-Trimethylbenzene     20 20ND
1,2-Dichloroethane     10 20ND Vinyl Acetate   200 20ND
1,1-Dichloroethene     20 20ND Vinyl Chloride     10 203900
c-1,2-Dichloroethene     20 201500 p/m-Xylene     20 20ND
t-1,2-Dichloroethene     20 20    65 o-Xylene     20 20ND
1,2-Dichloropropane     20 20ND Methyl-t-Butyl Ether (MTBE)     20 20ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14093 1,2-Dichloroethane-d4 74-14689
Toluene-d8 88-112103 1,4-Bromofluorobenzene 74-110104

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 4 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/26/08 04/26/08Aqueous 080426L01B131-MW6 08-04-1916-5-A GC/MS O
19:0814:04

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 250 5ND 1,3-Dichloropropane     5.0 5ND
Benzene     2.5 5  26 2,2-Dichloropropane     5.0 5ND
Bromobenzene     5.0 5ND 1,1-Dichloropropene     5.0 5ND
Bromochloromethane     5.0 5ND c-1,3-Dichloropropene     2.5 5ND
Bromodichloromethane     5.0 5ND t-1,3-Dichloropropene     2.5 5ND
Bromoform     5.0 5ND Ethylbenzene     5.0 5ND
Bromomethane   50 5ND 2-Hexanone   50 5ND
2-Butanone   50 5ND Isopropylbenzene     5.0 5ND
n-Butylbenzene     5.0 5ND p-Isopropyltoluene     5.0 5ND
sec-Butylbenzene     5.0 5ND Methylene Chloride   50 5ND
tert-Butylbenzene     5.0 5ND 4-Methyl-2-Pentanone   50 5ND
Carbon Disulfide   50 5ND Naphthalene   50 5ND
Carbon Tetrachloride     2.5 5ND n-Propylbenzene     5.0 5ND
Chlorobenzene     5.0 5ND Styrene     5.0 5ND
Chloroethane     5.0 5ND 1,1,1,2-Tetrachloroethane     5.0 5ND
Chloroform     5.0 5ND 1,1,2,2-Tetrachloroethane     5.0 5ND
Chloromethane   50 5ND Tetrachloroethene     5.0 5ND
2-Chlorotoluene     5.0 5ND Toluene     5.0 5ND
4-Chlorotoluene     5.0 5ND 1,2,3-Trichlorobenzene     5.0 5ND
Dibromochloromethane     5.0 5ND 1,2,4-Trichlorobenzene     5.0 5ND
1,2-Dibromo-3-Chloropropane   25 5ND 1,1,1-Trichloroethane     5.0 5ND
1,2-Dibromoethane     5.0 5ND 1,1,2-Trichloro-1,2,2-Trifluoroethane   50 5ND
Dibromomethane     5.0 5ND 1,1,2-Trichloroethane     5.0 5ND
1,2-Dichlorobenzene     5.0 5ND Trichloroethene     5.0 5ND
1,3-Dichlorobenzene     5.0 5ND Trichlorofluoromethane   50 5ND
1,4-Dichlorobenzene     5.0 5    8.0 1,2,3-Trichloropropane   25 5ND
Dichlorodifluoromethane     5.0 5ND 1,2,4-Trimethylbenzene     5.0 5ND
1,1-Dichloroethane     5.0 5ND 1,3,5-Trimethylbenzene     5.0 5ND
1,2-Dichloroethane     2.5 5ND Vinyl Acetate   50 5ND
1,1-Dichloroethene     5.0 5ND Vinyl Chloride     2.5 5850
c-1,2-Dichloroethene     5.0 5800 p/m-Xylene     5.0 5ND
t-1,2-Dichloroethene     5.0 5  24 o-Xylene     5.0 5ND
1,2-Dichloropropane     5.0 5ND Methyl-t-Butyl Ether (MTBE)     5.0 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14092 1,2-Dichloroethane-d4 74-14690
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-110104

 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

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 5 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/23/08 04/23/08Aqueous 080423L01QCEB 08-04-1916-6-B GC/MS O
20:5413:30

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14088 1,2-Dichloroethane-d4 74-14684
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11094

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 6 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/21/08 04/23/08 04/23/08Aqueous 080423L01QCTB 08-04-1916-7-B GC/MS O
21:2408:00

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14089 1,2-Dichloroethane-d4 74-14684
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11094

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 7 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/23/08N/A 04/23/08Aqueous 080423L01Method Blank 099-10-006-25,335 GC/MS O
15:00

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14087 1,2-Dichloroethane-d4 74-14682
Toluene-d8 88-112100 1,4-Bromofluorobenzene 74-11095

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 8 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/24/08N/A 04/24/08Aqueous 080424L01Method Blank 099-10-006-25,347 GC/MS O
15:29

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14089 1,2-Dichloroethane-d4 74-14682
Toluene-d8 88-112102 1,4-Bromofluorobenzene 74-11096

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 9 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/26/08N/A 04/26/08Aqueous 080426L01Method Blank 099-10-006-25,369 GC/MS O
16:43

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-14099 1,2-Dichloroethane-d4 74-14699
Toluene-d8 88-112105 1,4-Bromofluorobenzene 74-110107

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

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

. .



Analytical Report

aboratories, Inc.
nvironmental

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116 EPA 5030BPreparation:

EPA 8260BMethod:

Project: TDY / SC0445 Page 10 of 10
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

04/29/08N/A 04/29/08Aqueous 080429L01Method Blank 099-10-006-25,394 GC/MS FF
13:19

ResultResult ParameterQual QualParameter RL RLDF DF
Acetone 50 1ND 1,3-Dichloropropane   1.0 1ND
Benzene   0.50 1ND 2,2-Dichloropropane   1.0 1ND
Bromobenzene   1.0 1ND 1,1-Dichloropropene   1.0 1ND
Bromochloromethane   1.0 1ND c-1,3-Dichloropropene   0.50 1ND
Bromodichloromethane   1.0 1ND t-1,3-Dichloropropene   0.50 1ND
Bromoform   1.0 1ND Ethylbenzene   1.0 1ND
Bromomethane 10 1ND 2-Hexanone 10 1ND
2-Butanone 10 1ND Isopropylbenzene   1.0 1ND
n-Butylbenzene   1.0 1ND p-Isopropyltoluene   1.0 1ND
sec-Butylbenzene   1.0 1ND Methylene Chloride 10 1ND
tert-Butylbenzene   1.0 1ND 4-Methyl-2-Pentanone 10 1ND
Carbon Disulfide 10 1ND Naphthalene 10 1ND
Carbon Tetrachloride   0.50 1ND n-Propylbenzene   1.0 1ND
Chlorobenzene   1.0 1ND Styrene   1.0 1ND
Chloroethane   1.0 1ND 1,1,1,2-Tetrachloroethane   1.0 1ND
Chloroform   1.0 1ND 1,1,2,2-Tetrachloroethane   1.0 1ND
Chloromethane 10 1ND Tetrachloroethene   1.0 1ND
2-Chlorotoluene   1.0 1ND Toluene   1.0 1ND
4-Chlorotoluene   1.0 1ND 1,2,3-Trichlorobenzene   1.0 1ND
Dibromochloromethane   1.0 1ND 1,2,4-Trichlorobenzene   1.0 1ND
1,2-Dibromo-3-Chloropropane   5.0 1ND 1,1,1-Trichloroethane   1.0 1ND
1,2-Dibromoethane   1.0 1ND 1,1,2-Trichloro-1,2,2-Trifluoroethane 10 1ND
Dibromomethane   1.0 1ND 1,1,2-Trichloroethane   1.0 1ND
1,2-Dichlorobenzene   1.0 1ND Trichloroethene   1.0 1ND
1,3-Dichlorobenzene   1.0 1ND Trichlorofluoromethane 10 1ND
1,4-Dichlorobenzene   1.0 1ND 1,2,3-Trichloropropane   5.0 1ND
Dichlorodifluoromethane   1.0 1ND 1,2,4-Trimethylbenzene   1.0 1ND
1,1-Dichloroethane   1.0 1ND 1,3,5-Trimethylbenzene   1.0 1ND
1,2-Dichloroethane   0.50 1ND Vinyl Acetate 10 1ND
1,1-Dichloroethene   1.0 1ND Vinyl Chloride   0.50 1ND
c-1,2-Dichloroethene   1.0 1ND p/m-Xylene   1.0 1ND
t-1,2-Dichloroethene   1.0 1ND o-Xylene   1.0 1ND
1,2-Dichloropropane   1.0 1ND Methyl-t-Butyl Ether (MTBE)   1.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

Dibromofluoromethane 74-140101 1,2-Dichloroethane-d4 74-146106
Toluene-d8 88-11294 1,4-Bromofluorobenzene 74-11090

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

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

. .



Analytical Reportnvironmental
aboratories, Inc.

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 1 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

04/21/08 AqueousB131-MW2 08-04-1916-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 50 50380 EPA 300.004/22/08N/A
mg/LNitrite (as N)   0.10 1ND EPA 300.004/22/08N/A
mg/LNitrate (as N)   0.10 1ND EPA 300.004/22/08N/A
mg/LSulfate   1.0 1    1.1 EPA 300.004/22/08N/A

04/23/08mg/LSulfide, Total 0.050 10.40 SM 4500 S2 - D04/23/08
mg/LCarbon, Total Organic 25 50620 SM 5310 D04/22/08N/A

04/21/08 AqueousB131-MW3 08-04-1916-3

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100390 EPA 300.004/22/08N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.004/22/08N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.004/22/08N/A
mg/LSulfate     1.0 1    6.0 EPA 300.004/22/08N/A

04/23/08mg/LSulfide, Total 0.050 14.2 SM 4500 S2 - D04/23/08
mg/LCarbon, Total Organic 25 50400 SM 5310 D04/22/08N/A

04/21/08 AqueousB131-MW5 08-04-1916-4

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100470 EPA 300.004/22/08N/A
mg/LNitrite (as N)     0.10 1ND EPA 300.004/22/08N/A
mg/LNitrate (as N)     0.10 1ND EPA 300.004/22/08N/A
mg/LSulfate   50 50290 EPA 300.004/22/08N/A

04/23/08mg/LSulfide, Total 0.050 11.1 SM 4500 S2 - D04/23/08
mg/LCarbon, Total Organic 2.5 512 SM 5310 D04/22/08N/A

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

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



Analytical Reportnvironmental
aboratories, Inc.

alscience

GeoSyntec Consultants 04/22/08Date Received:
10875 Rancho Bernardo Road, Suite 200 08-04-1916Work Order No:
San Diego, CA 92127-2116

Project: TDY / SC0445 Page 2 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

04/21/08 AqueousB131-MW6 08-04-1916-5

(3) The reporting limit is elevated resulting from matrix interference.Comment(s):
QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 100 100850 EPA 300.004/22/08N/A
mg/LNitrite (as N) (3)     0.20 2ND EPA 300.004/22/08N/A
mg/LNitrate (as N) (3)     0.20 2ND EPA 300.004/22/08N/A
mg/LSulfate     5.0 5  46 EPA 300.004/22/08N/A

04/23/08mg/LSulfide, Total 0.050 12.3 SM 4500 S2 - D04/23/08
mg/LCarbon, Total Organic 2.5 515 SM 5310 D04/22/08N/A

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

mg/LChloride 1.0 1ND EPA 300.004/22/08N/A
mg/LNitrite (as N) 0.10 1ND EPA 300.004/22/08N/A
mg/LNitrate (as N) 0.10 1ND EPA 300.004/22/08N/A
mg/LSulfate 1.0 1ND EPA 300.004/22/08N/A

04/23/08mg/LSulfide, Total 0.050 1ND SM 4500 S2 - D04/23/08
mg/LCarbon, Total Organic 0.50 1ND SM 5310 D04/22/08N/A

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

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



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-04-1916

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

04/22/08Date Received:

Quality Control Sample ID

08-04-1835-3

MS/MSD Batch
Number

080423S01

Matrix

Aqueous

Date
Analyzed

04/23/08

Date
Prepared

04/23/08

Instrument

GC/MS O

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

0-7Benzene 1101 88-118102
0-11Carbon Tetrachloride 288 67-14586
0-7Chlorobenzene 0114 88-118113
0-301,2-Dibromoethane 1114 70-130115
0-81,2-Dichlorobenzene 2112 86-116114
0-251,1-Dichloroethene 1089 70-13098
0-30Ethylbenzene 0108 70-130108
0-8Toluene 1106 87-123106
0-10Trichloroethene 099 79-12799
0-13Vinyl Chloride 198 69-12999
0-13Methyl-t-Butyl Ether (MTBE) 196 71-13190
0-45Tert-Butyl Alcohol (TBA) 5109 36-16898
0-9Diisopropyl Ether (DIPE) 1104 81-123104
0-12Ethyl-t-Butyl Ether (ETBE) 097 72-12697
0-12Tert-Amyl-Methyl Ether (TAME) 199 72-126100
0-31Ethanol 13104 53-149118

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-04-1916

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

04/22/08Date Received:

Quality Control Sample ID

08-04-1078-16

MS/MSD Batch
Number

080424S01

Matrix

Aqueous

Date
Analyzed

04/24/08

Date
Prepared

04/24/08

Instrument

GC/MS O

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

0-7Benzene 3107 88-118103
0-11Carbon Tetrachloride 192 67-14591
0-7 3Chlorobenzene 3121 88-118117
0-301,2-Dibromoethane 3123 70-130119
0-8 31,2-Dichlorobenzene 3118 86-116115
0-251,1-Dichloroethene 390 70-13087
0-30Ethylbenzene 2116 70-130114
0-8Toluene 4114 87-123110
0-10Trichloroethene 4108 79-127104
0-13Vinyl Chloride 396 69-12999
0-13Methyl-t-Butyl Ether (MTBE) 195 71-13194
0-45Tert-Butyl Alcohol (TBA) 4111 36-168107
0-9Diisopropyl Ether (DIPE) 288 81-12382
0-12Ethyl-t-Butyl Ether (ETBE) 2100 72-12698
0-12Tert-Amyl-Methyl Ether (TAME) 3102 72-12699
0-31Ethanol 0119 53-149119

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-04-1916

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

04/22/08Date Received:

Quality Control Sample ID

08-04-1997-2

MS/MSD Batch
Number

080426S01

Matrix

Aqueous

Date
Analyzed

04/26/08

Date
Prepared

04/26/08

Instrument

GC/MS O

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

0-7Benzene 2104 88-118106
0-11Carbon Tetrachloride 389 67-14592
0-7Chlorobenzene 1116 88-118117
0-301,2-Dibromoethane 0120 70-130120
0-81,2-Dichlorobenzene 0110 86-116110
0-251,1-Dichloroethene 1117 70-130116
0-30Ethylbenzene 1113 70-130114
0-8Toluene 0103 87-123104
0-10Trichloroethene 2103 79-127105
0-13Vinyl Chloride 3110 69-129113
0-13 3,4Methyl-t-Butyl Ether (MTBE) 2233 71-13117
0-45Tert-Butyl Alcohol (TBA) 765 36-16869
0-9Diisopropyl Ether (DIPE) 3116 81-123119
0-12Ethyl-t-Butyl Ether (ETBE) 2101 72-126100
0-12Tert-Amyl-Methyl Ether (TAME) 192 72-12691
0-31Ethanol 6125 53-149133

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-04-1916

Method: EPA 8260B

10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project

EPA 5030BPreparation:

04/22/08Date Received:

Quality Control Sample ID

08-04-1865-1

MS/MSD Batch
Number

080429S01

Matrix

Aqueous

Date
Analyzed

04/29/08

Date
Prepared

04/29/08

Instrument

GC/MS FF

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

0-7Benzene 0107 88-118107
0-11Carbon Tetrachloride 2130 67-145128
0-7Chlorobenzene 4108 88-118103
0-301,2-Dibromoethane 5109 70-130103
0-81,2-Dichlorobenzene 497 86-116101
0-251,1-Dichloroethene 2116 70-130118
0-30Ethylbenzene 3116 70-130112
0-8Toluene 2109 87-123111
0-10Trichloroethene 1106 79-127108
0-13Vinyl Chloride 3102 69-129106
0-13Methyl-t-Butyl Ether (MTBE) 2107 71-131105
0-45Tert-Butyl Alcohol (TBA) 3108 36-168105
0-9Diisopropyl Ether (DIPE) 2110 81-123107
0-12Ethyl-t-Butyl Ether (ETBE) 2108 72-126106
0-12Tert-Amyl-Methyl Ether (TAME) 1105 72-126107
0-31Ethanol 390 53-14993

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 08-04-191610875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

GeoSyntec Consultants

TDY / SC0445Project:

Date Received: N/A

Matrix: Aqueous

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-3Chloride 1105 56-13410304/22/08EPA 300.0 B131-MW2 N/A

0-8Nitrite (as N) 198 68-1229604/22/08EPA 300.0 B131-MW2 N/A

0-6Nitrate (as N) 096 58-1429604/22/08EPA 300.0 B131-MW2 N/A

0-3Sulfate 0106 49-13310604/22/08EPA 300.0 B131-MW2 N/A

0-25Carbon, Total Organic 193 70-1309204/22/08SM 5310 D 08-04-1829-1 N/A

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Duplicate

Work Order No:

Project:

Date Received:GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0445

08-04-1916
N/A

Matrix: Aqueous

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Sulfide, Total 0-250.40 0.40 004/23/08SM 4500 S2 - D B131-MW2

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: RSK-175M

08-04-1916

TDY / SC0445

N/APreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 33 080423L01

Date
Prepared

N/A

Date
Analyzed

04/23/08

Quality Control Sample ID

099-12-661-58

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

97 0-20080-120Ethane 97
94 0-20079-109Methane 94

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

08-04-1916

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

04/23/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS O 080423L01

Date
Prepared

Date
Analyzed

04/23/08

Quality Control Sample ID

099-10-006-25,335

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

100 0-8184-120Benzene 99
89 0-10463-147Carbon Tetrachloride 85
113 0-7189-119Chlorobenzene 114
113 0-20180-1201,2-Dibromoethane 113
111 0-9189-1191,2-Dichlorobenzene 112
85 0-16177-1251,1-Dichloroethene 84
108 0-20180-120Ethylbenzene 107
105 0-9083-125Toluene 104
100 0-8289-119Trichloroethene 98
102 0-13263-135Vinyl Chloride 100
89 0-13282-118Methyl-t-Butyl Ether (MTBE) 88
93 0-32546-154Tert-Butyl Alcohol (TBA) 98
103 0-11381-123Diisopropyl Ether (DIPE) 100
96 0-12574-122Ethyl-t-Butyl Ether (ETBE) 92
96 0-10176-124Tert-Amyl-Methyl Ether (TAME) 95
104 0-321060-138Ethanol 94

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

08-04-1916

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

04/24/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS O 080424L01

Date
Prepared

Date
Analyzed

04/24/08

Quality Control Sample ID

099-10-006-25,347

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

105 0-8084-120Benzene 105
92 0-10163-147Carbon Tetrachloride 94
118 0-7089-119Chlorobenzene 118
119 0-20080-1201,2-Dibromoethane 120
115 0-9089-1191,2-Dichlorobenzene 115
86 0-16577-1251,1-Dichloroethene 91
114 0-20080-120Ethylbenzene 114
111 0-9183-125Toluene 110
104 0-8289-119Trichloroethene 102
99 0-13263-135Vinyl Chloride 101
94 0-13182-118Methyl-t-Butyl Ether (MTBE) 93
105 0-32446-154Tert-Butyl Alcohol (TBA) 101
106 0-11181-123Diisopropyl Ether (DIPE) 107
100 0-12074-122Ethyl-t-Butyl Ether (ETBE) 100
101 0-10176-124Tert-Amyl-Methyl Ether (TAME) 100
113 0-32960-138Ethanol 104

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

08-04-1916

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

04/26/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS O 080426L01

Date
Prepared

Date
Analyzed

04/26/08

Quality Control Sample ID

099-10-006-25,369

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

105 0-8284-120Benzene 107
92 0-10163-147Carbon Tetrachloride 92
116 0-7289-119Chlorobenzene 119

X127 0-20280-1201,2-Dibromoethane 130
110 0-9189-1191,2-Dichlorobenzene 110
94 0-16177-1251,1-Dichloroethene 93
113 0-20280-120Ethylbenzene 116
106 0-9083-125Toluene 106
106 0-8089-119Trichloroethene 106
107 0-13063-135Vinyl Chloride 107
94 0-131282-118Methyl-t-Butyl Ether (MTBE) 106
122 0-321146-154Tert-Butyl Alcohol (TBA) 136
118 0-11081-123Diisopropyl Ether (DIPE) 118
112 0-12174-122Ethyl-t-Butyl Ether (ETBE) 113
107 0-10176-124Tert-Amyl-Methyl Ether (TAME) 109
121 0-321060-138Ethanol 134

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

08-04-1916

TDY / SC0445

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

04/29/08

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS FF 080429L01

Date
Prepared

Date
Analyzed

04/29/08

Quality Control Sample ID

099-10-006-25,394

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

107 0-8084-120Benzene 107
123 0-10063-147Carbon Tetrachloride 123
106 0-7289-119Chlorobenzene 104
101 0-20080-1201,2-Dibromoethane 100
99 0-9189-1191,2-Dichlorobenzene 98
116 0-16377-1251,1-Dichloroethene 113
112 0-20080-120Ethylbenzene 112
111 0-9083-125Toluene 111
107 0-8189-119Trichloroethene 109
105 0-13063-135Vinyl Chloride 105
102 0-13382-118Methyl-t-Butyl Ether (MTBE) 100
92 0-32246-154Tert-Butyl Alcohol (TBA) 90
108 0-11381-123Diisopropyl Ether (DIPE) 104
106 0-12274-122Ethyl-t-Butyl Ether (ETBE) 103
106 0-10076-124Tert-Amyl-Methyl Ether (TAME) 106
89 0-32160-138Ethanol 89

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

RPD - Relative Percent Difference , CL - Control Limit



nvironmental
aboratories, Inc.

alscience

Quality Control - LCS/LCS Duplicate

08-04-1916

TDY / SC0445

Work Order No:
Date Received:

Project:

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

N/A

Matrix: Aqueous

Parameter Qual
RPD
 CLRPD

%REC
 CL

LCS %
REC

LCSD %
REC

Date
Extracted

Date
AnalyzedMethod

Quality Control
 Sample ID

95 0-5081-111Chloride 95EPA 300.0 04/22/08N/A099-05-118-4,476
98 0-26173-115Nitrite (as N) 98EPA 300.0 04/22/08N/A099-05-118-4,476
96 0-12087-111Nitrate (as N) 96EPA 300.0 04/22/08N/A099-05-118-4,476
99 0-13089-107Sulfate 99EPA 300.0 04/22/08N/A099-05-118-4,476

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

GeoSyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127-2116

TDY / SC0445

08-04-1916
Date Received:
Work Order No:

Project:

N/A

Matrix : Aqueous

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

80-12088Carbon, Total Organic 5.00 4.42SM 5310 D 099-05-097-2,952 04/22/08 N/A

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

RPD - Relative Percent Difference , CL - Control Limit



alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

08-04-1916

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

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

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









Customer:  Brian Hitchens, 
                    Geosyntec Consultants

Project:  TDY Report Issued:  13-Dec-07

Customer Reference:  SCO445 Data Files:  
VC-QPCR check-gel-0130

Table 1:  Test Results

Customer           
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix

Percent  
vcrA A

Vinyl Chloride 
Reductase (vcrA )

Gene Copies

B131-MW2 VCR-0732 19-Nov-07 Groundwater 54-99% 3 x 108/liter

B131-MW5 VCR-0733 19-Nov-07 Groundwater 65-100% 1 x 109/liter

B131-MW6 VCR-0734 19-Nov-07 Groundwater 42-84% 2 x 109/liter

Notes:

Analyst: __________________ Approved: ______________________
               Jennifer Wilkinson Ximena Druar, B.Sc.
               Biotechnology Technologist                                 Molecular Biology Coordinator

(vcrA ) Assay
Certificate of Analysis: Gene-Trac-VC, Vinyl Chloride Reductase 

A Percentage of bacteria in the microbial population that harbor the vcrA  gene.  This value is calculated by 
dividing the measured number of cells haboring the vinyl chloride reductase A (vcrA ) gene by the total number of 
bacteria in the sample estimated using the mass of DNA extracted from the sample.   Range represents normal 
variation in enumeration of vcrA .

DHC-UP-0406/VC-QPCR-0109

SiREM Reference:  S-1177

 1/3



Table 2: Detailed Test Parameters, GeneTrac Test Reference S-1177

Customer Sample ID B131-MW2 B131-MW5 B131-MW6

SiREM Test ID VCR-0732 VCR-0733 VCR-0734

Date Received 28-Nov-07 28-Nov-07 28-Nov-07

Sample Temperature 5.6 ˚C 5.6 ˚C 5.6 ˚C

Volume Used for DNA Extraction 300 mL 300 mL 125 mL

DNA Extraction Date 6-Dec-07 6-Dec-07 6-Dec-07

DNA Concentration in Sample  
(extractable)  712 ng/L 1843 ng/L 7252 ng/L

Extracted DNA Quality Test 
(universal PCR primers) Passed Passed Passed

Secondary DNA Purification NR NR NR

qPCR Analysis Date 12-Dec-07 12-Dec-07 12-Dec-07

qPCR Controls (see Table 3) Passed  Passed  Passed  

Comments  - -  - -  - -

Notes:
Refer to Table 3 for detailed results of controls.
NA = not applicable                                      PCR = polymerase chain reaction NR = not required
mL = milliliters                                      qPCR = quantitative PCR DNA = Deoxyribonucleic acid 
ng/L = nanograms per liter                                      Dhc = Dehalococcoides °C = degrees Celsius
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Table 3: Experimental Control Results, Test Reference S-1177

Laboratory Control Analysis Date Control Description
Spiked vcrA 

reductase Gene 
Copies per Reaction

Recovered            
vcrA  reductase Gene 
Copies per Reaction

Comments

Positive Control                
Low Concentration 12-Dec-07

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 105 copies)
1.41 x 105 1.63 x 105 Normal1

Positive Control                
High Concentration 12-Dec-07

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 107 copies)
1.41 x 107 1.32 x 107 Normal1

DNA Extraction Blank 12-Dec-07 DNA extraction sterile water 
(DB-0688) 0 ND Normal

Negative Control 12-Dec-07 Tris Reagent Blank 0 ND Normal

Notes:
NA = not applicable qPCR = quantitative PCR                                     16S rRNA = 16S ribosomal ribonucleic acid
ND = not detected Dhc = Dehalococcoides                                     vcrA  = vinyl chloride reductase
1 Within defined limits of +/- 50% DNA = Deoxyribonucleic acid 
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Customer:  Brian Hitchens, 
                    Geosyntec Consultants

Project:  TDY Report Issued:  8-Feb-08

Customer Reference:  SC0445 Data Files:  
VC-QPCR check-gel-0138

Table 1:  Test Results

Customer           
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix

Percent  
vcrA A

Vinyl Chloride 
Reductase (vcrA )

Gene Copies

B131-MW3 VCR-0765 22-Jan-08 Groundwater 0.7-2% 6 x 107/liter(1)

Notes:

1Correction factor applied to correct for non-specific PCR amplification products.

Analyst: __________________ Approved: ______________________
               Jennifer Wilkinson Ximena Druar, B.Sc.
               Biotechnology Technologist                                 Molecular Biology Coordinator

(vcrA ) Assay
Certificate of Analysis: Gene-Trac-VC, Vinyl Chloride Reductase 

A Percentage of bacteria in the microbial population that harbor the vcrA  gene.  This value is calculated by 
dividing the measured number of cells haboring the vinyl chloride reductase A (vcrA ) gene by the total number of 
bacteria in the sample estimated using the mass of DNA extracted from the sample.   Range represents normal 
variation in enumeration of vcrA .

DHC-UP-0422/VC-QPCR-0114

SiREM Reference:  S-1213
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Table 2: Detailed Test Parameters, Gene-Trac Test Reference S-1213

Notes: Refer to Table 3 for detailed results of controls. PCR = polymerase chain reaction NR = not required
ND = not detected qPCR = quantitative PCR DNA = Deoxyribonucleic acid 
mL = milliliters Dhc = Dehalococcoides °C = degrees Celsius
ng/L = nanograms per liter

qPCR Controls (see Table 3) Passed

Comments  - -

Secondary DNA Purification  NR

qPCR Analysis Date 7-Feb-08

DNA Concentration in Sample  (extractable)  20490 ng/L

Extracted DNA Quality Test                                             
(universal PCR primers) Passed

Volume Used for DNA Extraction 100 mL

DNA Extraction Date 30-Jan-08

Date Received 25-Jan-08

Sample Temperature 3.7 ˚C

B131-MW3

VCR-0765

Customer Sample ID

SiREM Test ID

 2/3



Table 3: Experimental Control Results, Test Reference S-1213

Laboratory Control Analysis Date Control Description
Spiked vcrA 

reductase Gene 
Copies per Reaction

Recovered            
vcrA  reductase Gene 
Copies per Reaction

Comments

Positive Control                
Low Concentration 7-Feb-08

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 105 copies)
1.41 x 105 1.11 x 105 Normal1

Positive Control                
High Concentration 7-Feb-08

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 107 copies)
1.41 x 107 1.18 x 107 Normal1

DNA Extraction Blank 7-Feb-08 DNA extraction sterile water 
(DB-0712) 0 ND Normal

Negative Control 7-Feb-08 Tris Reagent Blank 0 ND Normal

Notes:
NA = not applicable qPCR = quantitative PCR                                     16S rRNA = 16S ribosomal ribonucleic acid
ND = not detected Dhc = Dehalococcoides                                     vcrA  = vinyl chloride reductase
1 Within defined limits of +/- 50% DNA = Deoxyribonucleic acid 
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   ATTACHMENT C 
     Injection Field Sheets 

 

















































































































































































































































































































































































































































































































































































ATTACHMENT D 
Photographs of Pilot Study 



Photo No. 5 Date: 9/24/07
Description: 500 ml of microbial culture being injected at point IP 121. This system allowed for a
precise volume of microbial culture to be measured and injected at each point.
Project: TDY Photographer: Dave Skippon



Photo No. 1 Date: 9/12/07
Description: Oil emulsion doser, pressure gauge, and totalizer setup used for the injections in the
Building 131/242 area. Field sheets were attached to document injection rates, volumes, and pressures
at each injection point.
Project: TDY Photographer: Dave Skippon



Photo No. 2 Date: 9/21/07
Description: Injection rod wrapped in filter material. This material prevented fine sands and silts from
clogging the injection rods.
Project: TDY Photographer: Dave Skippon



Photo No. 3 Date: 9/24/07
Description: Municipal water was delivered to the injection points through a manifold system, allowing
up to seven injections to occur simultaneously from a single water source.
Project: TDY Photographer: Dave Skippon



Photo No. 4 Date: 9/21/07
Description: Injection of pre batched anaerobic water. The anaerobic water protects the microbial
culture until the balance of the injected water becomes anaerobic. The large storage tank in the
background was used to produce batches of anaerobic water for injection, which was transported in the
small foreground tank.
Project: TDY Photographer: Dave Skippon



 
 
 

   

 

APPENDIX H 
ECONOMIC FEASIBILITY ANALYSIS 

TABLES FOR ALTERNATIVE PCB CLEANUP 
GOAL 



Alternate PCB Goal Calculation Worksheet

A B C D E F G H I J K L M N
2 total PCB mass(mg) cumulative % mass Ind. % mass Excavation cost
3 above 4.2 (25 mg/kg ave) 6325000 0.916188655 0.916188655 Cleanup Goal PCBs mass (kg) % of total mass Volume of Soil (cy) percent removed estimated cost Cost per % mass removed
4 above 4.2 (6.5 mg/kg ave) 143000 0.936902486 0.02071383 197000 4.2 mg/kg 6.468 93.7% 250.0 93.7% 197,000.00$         $2,103
5 above 1 (2 mg/kg ave) 220000 0.968769917 0.031867431 94500 1 mg/kg 0.220 3.2% 100.0 96.9% 94,500.00$           $29,654
6 above .3 (.5 mg/kg ave) 55000 0.976736775 0.007966858 94500 0.3 mg/kg 0.055 0.8% 100.0 97.7% 94,500.00$           $118,616
7 above .1 (.2 mg/kg ave) 132000 0.995857234 0.019120459 430250 0.1 mg/kg 0.132 1.9% 600.0 99.6% 430,250.00$         $225,021
8 above ND (.05 mg/kg ave) 28600 1 0.004142766 491400 ND<0.05 mg/kg 0.029 0.4% 520.0 100.0% 491,400.00$         $1,186,164
9 Total 6903600
10
11 cost ($1,000) % Removed
12 0 0
13 RBC 197.00$                       93.7%
14 1 mg/kg 291.50$                       96.9%
15 .3 mg/kg 386.00$                       97.7%
16 .1 mg/kg 816.25$                       99.6%
17 ND 1,307.65$                    100.0%
18
19 soil density (kg/yd3) soil volume (yd3) soil mass (kg) ave. PCB conc.(mg/kg) mass (mg)
20 above 4.2  1100 230 253000 25 6325000
21 above 4.2 1100 20 22000 6.5 143000
22 above 1  1100 100 110000 2 220000
23 above .3  1100 100 110000 0.5 55000
24 above .1  1100 600 660000 0.2 132000
25 above ND 1100 520 572000 0.05 28600

90.00%

100.00%

Cost vs. mass reduction
Soil Volume Estimate Assumptions:                                                                                            
Above 4.2 mg/kg  ‐ Area 1: 30 inch East SWCS excavations ‐ 25 mg/kg ave ‐ 1‐ 10x10x5 excavation

2‐ 10x20x8 excavations
1‐ 10x30x8 excavation

Estimated volumes Based on confirmation sampling from 30 inch SWCS removal and replacement
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Remediation Cost ($1,000)

Cost vs. mass reduction

RBC (4.2 mg/kg)
1.0 mg/kg
0.3 mg/kg
0.1 mg/kg
Non‐Detect (0.05 mg/kg)

Soil Volume Estimate Assumptions:                                                                                            
Above 4.2 mg/kg  ‐ Area 1: 30 inch East SWCS excavations ‐ 25 mg/kg ave ‐ 1‐ 10x10x5 excavation

2‐ 10x20x8 excavations
1‐ 10x30x8 excavation

Estimated volumes Based on confirmation sampling from 30‐inch SWCS removal and replacement             
Above 4.2 mg/kg ‐ Building 156 excavation ‐ 6.5 mg/kg ave 6.5 mg/kg ave‐ 1‐ 10x10x5 excavation
Based on actual post‐ex results from interim action                                                                             
Above 1 mg/kg ‐ Based on five known single point exceedances 5‐ 10x10x5 excavations
Above 0.3 mg/kg ‐ Based on five known single point exceedances 5‐ 10x10x5 excavations
Above 0.1 mg/kg ‐ 4‐ 10x10x5 excavations

2‐40x20x8 excavations
Based on 4 single point exceedances and estimated excavations in Building 120 South AOC
above ND ‐ Based on 26 known single point exceedances 26‐10x10x5 excavations



Alternate PCB Goal Calculation Worksheet

A B C D E F G H I J K L M N
2 total PCB mass(mg) cumulative % mass Ind. % mass Excavation cost
3 above 4.2 (25 mg/kg ave) =G20 =C3/C9 =D3 Cleanup Goal PCBs mass (kg) % of total mass Volume of Soil (cy) percent removed estimated cost Cost per % mass removed
4 above 4.2 (6.5 mg/kg ave) =G21 =SUM(C3:C4)/C9 =D4‐D3 197000 4.2 mg/kg =(C4+C3)/1000000 =E3+E4 =SUM(D20:D21) =D4 =F4 =M4/(J4*100)
5 above 1 (2 mg/kg ave) =G22 =SUM(C3:C5)/C9 =D5‐D4 94500 1 mg/kg =C5/1000000 =E5 =D22 =D5 =F5 =M5/(J5*100)
6 above .3 (.5 mg/kg ave) =G23 =SUM(C3:C6)/C9 =D6‐D5 94500 0.3 mg/kg =C6/1000000 =E6 =D23 =D6 =F6 =M6/(J6*100)
7 above .1 (.2 mg/kg ave) =G24 =SUM(C3:C7)/C9 =D7‐D6 430250 0.1 mg/kg =C7/1000000 =E7 =D24 =D7 =F7 =M7/(J7*100)
8 above ND (.05 mg/kg ave) =G25 =SUM(C3:C8)/C9 =D8‐D7 491400 ND<0.05 mg/kg =C8/1000000 =E8 =D25 =D8 =F8 =M8/(J8*100)
9 Total =SUM(C3:C8)
10
11 cost ($1,000) % Removed
12 0 0
13 RBC =M4/1000 =L4
14 1 mg/kg =SUM(M4:M5)/1000 =L5
15 .3 mg/kg =SUM(M4:M6)/1000 =L6
16 .1 mg/kg =SUM(M4:M7)/1000 =L7
17 ND =SUM(M4:M8)/1000 =L8
18
19 soil density (kg/yd3) soil volume (yd3) soil mass (kg) ave. PCB conc.(mg/kg) mass (mg)
20 above 4.2  1100 230 =D20*C20 25 =F20*E20
21 above 4.2 1100 20 =D21*C21 6.5 =F21*E21
22 above 1  1100 100 =D22*C22 2 =F22*E22
23 above .3  1100 100 =D23*C23 0.5 =F23*E23
24 above .1  1100 600 =D24*C24 0.2 =F24*E24
25 above ND 1100 520 =D25*C25 0.05 =F25*E25

90.00%

100.00%

Cost vs. mass reduction
Soil Volume Estimate Assumptions:                                                                                            
Above 4.2 mg/kg  ‐ Area 1: 30 inch East SWCS excavations ‐ 25 mg/kg ave ‐ 1‐ 10x10x5 excavation

2‐ 10x20x8 excavations
1‐ 10x30x8 excavation

Estimated volumes Based on confirmation sampling from 30 inch SWCS removal and replacement
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Remediation Cost ($1,000)

Cost vs. mass reduction

RBC (4.2 mg/kg)
1.0 mg/kg
0.3 mg/kg
0.1 mg/kg
Non‐Detect (0.05 mg/kg)

Soil Volume Estimate Assumptions:                                                                                            
Above 4.2 mg/kg  ‐ Area 1: 30 inch East SWCS excavations ‐ 25 mg/kg ave ‐ 1‐ 10x10x5 excavation

2‐ 10x20x8 excavations
1‐ 10x30x8 excavation

Estimated volumes Based on confirmation sampling from 30‐inch SWCS removal and replacement             
Above 4.2 mg/kg ‐ Building 156 excavation ‐ 6.5 mg/kg ave 6.5 mg/kg ave‐ 1‐ 10x10x5 excavation
Based on actual post‐ex results from interim action                                                                             
Above 1 mg/kg ‐ Based on five known single point exceedances 5‐ 10x10x5 excavations
Above 0.3 mg/kg ‐ Based on five known single point exceedances 5‐ 10x10x5 excavations
Above 0.1 mg/kg ‐ 4‐ 10x10x5 excavations

2‐40x20x8 excavations
Based on 4 single point exceedances and estimated excavations in Building 120 South AOC
above ND ‐ Based on 26 known single point exceedances 26‐10x10x5 excavations
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