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EXECUTIVE SUMMARY 

This Site Investigation Report was prepared for the Oakland Touchdown San Francisco-Oakland Bay 
Bridge (SFOBB) East Span Seismic Safety Project in Alameda County, California. 
 
The site is located adjacent to the service road on the east approach to the SFOBB and extends from the 
Caltrans SFOBB Maintenance Station to the Pacific Gas and Electric (PG&E) substation located at the 
east end touchdown of the SFOBB as shown on Figures 1 and 2. This report documents a supplemental 
investigation of areas within the SFOBB East Span Seismic Safety Project limits. For additional 
information, see: 

• Site Investigation Report, The Oakland Mole, San Francisco-Oakland Bay Bridge East Span 
Seismic Safety Project, Alameda County, California, Geocon, October 2001. 

• Hazardous Waste Site Investigation Report, Oakland Mole, Alameda County, California, 
Professional Services Industries, June 2002. 

 
The proposed construction activities covered by this report will include the construction of a utility 
trench south of the existing SR 80 along the East Bay Municipal Utility District (EBMUD) sewer 
outfall a new SFOBB electrical substation (mole substation), and dewatering of excavations. 
 
The primary objective of the proposed scope of services was to evaluate whether impacts from 
contaminants of concern (COC) including lead from vehicle emissions or lead-based paint removal, 
other metals, total petroleum hydrocarbons as gasoline (TPHg), as diesel (TPHd), and as motor oil 
(TPHmo), polychlorinated biphenyl (PCBs), aromatic halogenated volatile organic compounds 
(AHVOCs), semi-volatile organic compounds (SVOCs), or chlorinated pesticides exist in the near 
surface and sub-surface soil and groundwater within the project boundaries. The COC concentrations 
in soil were used to evaluate material waste classification and material handling with respect to worker 
health and safety. The secondary objective was to determine if any environmental concerns exist in the 
vicinity of the PG&E substation facility. 
 
The field investigation was performed in the months of February and March 2005. Boring locations 
were surveyed using Differential Global Positioning System (DGPS) equipment. Boring coordinates 
are presented in Table 1. Approximate boring locations are depicted on the Site Plans (Figures 2a 
and 2b). The following field activities were performed for this investigation: 

• Advanced 23 soil borings (borings T1 through T23) in the vicinity of the proposed utility trench 
and collected soil samples for laboratory analysis; 

 
• Advanced four soil borings (borings S1 through S4) in the vicinity of the proposed mole 

substation and collected soil samples for laboratory analysis; 
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• Advanced six soil borings (borings PGE1 through PGE6) in the vicinity of the existing PG&E 
electrical substation and collected soil samples for laboratory analysis; 

 
• Constructed one groundwater monitoring well, MW-1, on the north side of SR 80 adjacent to 

the SFOBB Oakland Touchdown and collected soil and groundwater samples for laboratory 
analysis. 

 
Soil samples were analyzed for one or a combination of the following: 

• Total lead using EPA Test Method 6010; 

• CAM 17 metals using EPA Test Method 6010/7421; 

• TPHd and TPHmo using EPA Test Method 8015M; 

• TPHg using EPA Test Method 8015M; 

• PCBs using EPA Test Method 8082; 

• Chlorinated pesticides using EPA Test Method 8081A;  

• Aromatic halogenated volatile organic compounds (AHVOCs) using EPA Test Method 8260; 

• Soluble metals by the California Waste Extraction Test (WET) analysis following EPA Test 
Method 6010;  

• Soluble metals by the Federal Toxicity Characteristic Leaching Procedure (TCLP) following 
EPA Test Method 1311. 

 

Groundwater samples were analyzed for each of the following constituents: 

• CAM 17 metals using EPA Test Method 6010/7421; 

• TPHg and TPHd using EPA Test Method 8015M; 

• Oil and grease using EPA Test Method 1664 using the hexane extraction material (HEM); 

• Total recoverable petroleum hydrocarbons (TRPH) using EPA Test Method 1664 using the 
silica gel treatment (SGT) combined with (HEM); 

•  VOCs using EPA Test Method 8260B;  

• SVOCs using EPA Test Method 8270C;  

• Total organic carbon (TOC) using EPA Test Method 415.1; 

• Total dissolved solids (TDS) using EPA Test Method 160.1; 

• Dissolved sulfide using EPA Test Method 9034/376.1. 

 
The area that encompasses the project site is a man-made peninsula designed to support the east 
touchdown for the SFOBB. A variety of fill material was used to construct the touchdown land mass. 
Soil encountered during the field activities generally consisted of gravelly sandy silts to the maximum 
depth of exploration, approximately 4.5 meters (15 feet) below the ground surface (bgs).  
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In the vicinity of the PG&E electrical substation, refusal was commonly encountered at approximately 
2.5 meters (8 feet) bgs due to what was assumed to be large boulders. Groundwater was generally 
encountered at depths ranging from 0.6 meter (2 feet) to 1.5 meters (5 feet) bgs. 
 
A summary of the analytical laboratory test results for the organic compounds (e.g.; TPHg and PCBs) 
in soil is presented in Table 3. Table 4 presents a summary of the analytical laboratory test results for 
lead in soil. Table 5 presents a summary of the CAM 17 metals results. The laboratory analytical 
results indicated the following: 

• TPHg was not detected in any of the soil samples analyzed; 

• TPHd was detected in all but ten of the samples analyzed at concentrations that range from 1.3 
mg/kg to 630 mg/kg; 

• TPHmo was detected in all but four samples at concentrations that range from 1.1 mg/kg to 
2,100 mg/kg;  

• No AHVOCs were detected above the laboratory reporting limit in any of the soil samples 
analyzed; 

• Chlorinated pesticides detected included 4,4’-DDT and its derivatives 4,4’-DDD and 4,4’-DDE 
(at combined total concentrations ranging from 2.1 ug/kg to 361 ug/kg), Dieldrin (at 
concentrations of 4.3 ug/kg and 5.2 ug/kg), and Chlordane, including alpha-chlordane and 
gamma-chlordane (at combined total concentrations ranging from 67.7 ug/kg to 849 ug/kg); 

• PCBs were present in approximately one-third of the samples analyzed. The Aroclors 1254, 
1260 and 1262 were detected at combined total concentrations ranging from 26 ug/kg to 
340 ug/kg; 

• Chromium was detected at values greater than the ten times the Soluble Threshold Limit 
Concentration (STLC) in two samples (T16-0.5 and T18-0), at concentrations of 140 mg/kg and 
210 mg/kg, respectively. Soluble (WET) chromium was detected at a concentration of 1.2 mg/l 
in sample T18-0; the other sample with chromium greater than ten times its STLC was not 
analyzed for soluble chromium due to the known lead concentration in the same sample at 1900 
mg/kg. Total chromium ranged from 1.6 mg/kg to 210 mg/kg; 

• Mercury exceeded ten times the STLC in the sample collected from boring PGE3 at 1.5 meters 
(5 feet) bgs. The corresponding soluble (WET) data was 7.1 ug/l, less than the STLC value of 
0.2 mg/l. Total mercury ranged from less than the laboratory reporting limit of 0.10 mg/kg to 
8.1 mg/kg; 

• Lead was detected at values greater than ten times the STLC in several samples. Total lead 
ranged from less than the laboratory-reporting limit of 5 mg/kg to 5,400 mg/kg. Soluble (WET) 
lead ranged from 2.0 mg/l to 57 mg/l, and soluble (TCLP) lead ranged from less than the 
laboratory-reporting limit of 1 mg/l to 6.5 mg/l. 
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A summary of the analytical laboratory test results for metals in groundwater is presented in Table 6. 
Table 7 presents a summary of the analytical laboratory test results for organic constituents. The 
groundwater from well MW-1 was sampled at low and high tide during the first and second quarters of 
2005 to evaluate the variability of contaminant concentration. The contaminants detected are 
summarized in Tables 6 and 7. 

For this report, total petroleum hydrocarbons, pesticides, PCBs, lead and other metal levels were 
evaluated and compared against Environmental Screening Levels (ESLs) and where relevant, USEPA 
Region 9 Preliminary Remediation Goals (PRGs). 
 
PRGs are “risk-based tools for evaluating and cleaning up contaminated sites” (USEPA, 2004). PRGs 
consider toxicity levels and human health over a lifetime, including the lives of sensitive individuals. 
While exceeding a PRG does not necessarily constitute a contaminated site, further evaluation to assess 
the potential risk is appropriate. 
 
ESLs are strictly risk assessment tools and “not regulatory clean up standards.” The presence of a 
chemical at concentrations in excess of an ESL does not necessarily indicate that adverse impacts to 
human health or the environment are occurring; this simply indicates that a potential for adverse risk 
may exist and that additional evaluation is warranted (CRWQCB, 2005). 
 
Lead is the primary contaminant of concern and was the leading contaminant in the waste 
characteristics of the soil. Summarized below are the statistical analysis for lead concentrations in soil 
and the waste classification for soil generated for different excavation scenarios. The waste 
classifications are evaluated based on a 90% upper confidence limit (UCL) of the lead content in the 
waste for the relevant depths; this has historically been considered sufficient to satisfy a good faith 
effort by the EPA as discussed in SW-846. The risk-based assessment is based on a 95% UCL of the 
lead content in the waste for the relevant depths; this is in accordance with the Risk Assessment 
Guidance for Superfund (RAGS) Volume 1 documentation for Exposure Assessment. 
 
At depths where lead concentrations did not classify the soil as a California hazardous waste, no other 
COCs were detected at concentrations that would classify the soil as a hazardous waste. However, 
restrictions for reuse or disposal may be applicable based on detected COC concentrations at those 
depths. Thus, the soil that is not classified as a California hazardous waste based on lead content is 
characterized for potential offsite reuse or disposal. The offsite reuse or disposal characterization is 
based on all COCs relative to the PRGs and ESLs. The PRGs and ESLs each were considered for 
residential soil and industrial/commercial soil scenarios. The most restrictive ESL table was used for 
this characterization: Table A – Shallow Soil (<3 meter bgs) – Water is a Current or Potential Source 
of Drinking Water. The respective PRGs and ESLs are listed at the end of Table 3, Table 4, and 
Table 5. The respective TTLC and STLC values are also listed on the tables for comparative purposes. 
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Mole Substation – Borings S1 through S4 

Waste Characterization Risk-Based Assessment 
Excavation Scenario 90% UCL 

(mg/kg) 
Predicted WET 

Lead (mg/l) 95% UCL (mg/kg) 

Surface to 0.45 meter (0 to 1.5 ft) 386 27.6 430 

Underlying soil (0.45 to4.6 meter) 112 8 119 

Surface to 0.9 meter (0 to 3 ft) 531 38 571 

Underlying soil (0.9 to 4.6 meter) 
(3 to 15 feet) 

44 3.1 47 

 
Based on the preceding table, waste soil generated at the mole substation from ground surface to 0.9 
meter (3 feet) in depth will be classified as a California hazardous waste since the predicted soluble 
(WET) lead concentrations corresponding to the average total concentrations are greater than the STLC 
value of 5 mg/l. Soil generated for offsite disposal from excavations to 0.9 meter (3 foot) must be 
disposed at a Class 1 facility. Underlying soil (0.9 to 4.6 meters) is not considered a hazardous waste 
based on lead concentrations and further characterization of the underlying soil based on the other 
COCs relevant to the PRGs and ESLs is discussed below. 
 
The COCs detected in soil samples from the mole substation collected at depths below 0.9 meter (3 
feet) to 4.6 meter (15 feet) included TPHmo, TPHd, and various metals. TPHmo, TPHd and the various 
detected metals were detected below the PRGs and ESLs for residential and industrial soil scenarios. 
Based on the COCs concentrations reported below the aforementioned regulatory values, soil 
excavated in the vicinity of the mole substation from 0.9 meter (3 feet) to 4.6 meter (15 feet) could 
likely be reused/disposed offsite with no restrictions. 

Utility Trench Borings – Borings T2 through T22 

Waste Characterization Risk-Based Assessment 
Excavation Scenario 90% UCL 

(mg/kg) 
Predicted WET 

Lead (mg/l) 
95% UCL (mg/kg) 

Surface to 0.45 meter (0 to 1.5 ft) 1089 48.7 1172 
Underlying soil (0.45 to1.65 meter) 134 6 148 

Surface to 0.9 meter (0 to 3 ft) 695 31 752 
Underlying soil (0.9 to 1.65 meter) 35 1.6 37 
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Based on the above table, waste soil generated from ground surface to 0.9 meter (3 feet) in depth will 
be classified as a California hazardous waste since the predicted soluble (WET) lead concentrations are 
greater than the STLC value of 5 mg/l. Soil generated for offsite disposal from surface to 0.9 meter (3 
feet) must be disposed at a Class 1 facility. 
 
The COCs analyzed in soil samples collected below 0.9 meter (3 feet) included AHVOCs, metals, and 
TPHg to a maximum explored depth of 2 meters (6.5 feet) bgs. The COCs detected in soil samples 
from the utility trench collected at depths below 0.9 meter (3 feet) included various metals. Arsenic 
was detected in one sample collected from T22 at 1.65 meters (5 feet) bgs at 2.3 mg/kg exceeding the 
PRG for residential (0.062 mg/kg) and industrial (0.25 mg/kg) soil. However, as noted in EPA's PRG 
users' guide, the average background concentration of arsenic in soil samples collected in California is 
greater than the established PRG. Lead was detected (300 mg/kg and 400 mg/kg) in two borings (T19 
and T20) from samples collected at 1.65 meters (5 feet) bgs, exceeding the PRG and ESL for 
residential soil. However, the average lead concentration from samples collected at that depth is less 
than the PRG and ESL for residential soil. 
 

Utility Trench Boring T1 

Boring T1 was anomalous from the adjacent utility trench borings based on lead concentrations 
detected from the surface and 1.65 meters (5 feet) bgs (i.e., lead concentrations increased with depth at 
this location; at all other utility trench boring locations, the concentrations decreased with depth); 
therefore, boring T1 was treated independently. Based on the lead sample results from boring T1, 
excavated soil from the surface to 1.65 meters (5 feet) bgs may be considered a California hazardous 
waste based on the TTLC and STLC results for lead. The maximum explored depth in boring T1 was 2 
meters (6.5 feet) bgs and the only COC analyzed for at that depth was AHVOCs. No AHVOCs were 
detected.  

Utility Trench Boring T23 

Boring T23 was located under the highway structure. Due to the lack of proximity of boring T23, it 
was assumed that material from excavations in the vicinity of boring T23 would not be mixed with 
material excavated from the rest of the utility trench. Based on the isolation of the portion of the trench 
represented by boring T23, the analytical data was characterized independent of data for other utility 
trench borings. Waste soil generated from excavations in the vicinity of boring T23 from surface to 
1.65 meter (5 feet) at this location will be classified as a California hazardous waste since the soluble 
(WET) lead concentrations are greater than the STLC value of 5 mg/l (see Table 4 for sample-specific 
soluble (WET) values). The maximum depth of exploration in boring T23 was to 1.65 meters (5 feet) 
bgs. 
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Soil generated for offsite disposal from excavations in the vicinity of boring T23 from surface to 1.65 
meters (5 feet) must be disposed at a Class 1 facility. There is no potential reuse or alternate disposal 
options for soil generated for off-haul from the vicinity of boring T23. 

Groundwater 

Groundwater analytical results were compared with ESL Table F. Environmental Screening Levels 
Surface Water Bodies for Estuarine Habitats to evaluate the concentrations of the COC that might be 
discharged to the San Francisco Bay during dewatering efforts. The respective ESLs are listed on the 
groundwater analytical result tables for metals, Table 6 and organics, Table 7. ESLs are considered to 
be conservative and under most circumstances, concentrations below ESLs can be assumed to not pose 
a significant threat to human health and the environment. Concentrations above an ESL do not 
automatically require remediation.  
 
The groundwater samples were analyzed for metals, orgainics, and groundwater quality parameters. 
The detection limits for many of the metals are greater than their respective ESLs, including antimony, 
arsenic, beryllium, cadmium, cobalt, copper, lead, silver, thallium, and mercury. For those metals that 
have detection limits greater than the ESL, Geocon can not evaluate discharge for those metals. 
 
The metal analytes detected above the laboratory reporting limits include barium, chromium, nickel, 
and vanadium. Of the detected analytes, chromium and nickel exceed the respective ESLs in both the 
high and low tide samples for each sample event. Based on the chromium and nickel concentrations 
exceeding the ESLs, it is likely that further assessment of groundwater prior to discharge to the storm 
sewer system or directly to the San Francisco Bay may be necessary. 

Risk to Onsite Human Health 

Based on current and proposed construction activities at the subject site, it is appropriate to compare 
the soil sample results to the PRGs for industrial soil. PRGs are used to estimate contaminant 
concentrations in environmental media (soil, air, and water) that are protective of human health, 
including sensitive groups, over a lifetime. Concentrations above a PRG do not automatically trigger a 
response action or suggest that a significant risk to human health exists. Exceeding a PRG does suggest 
that further evaluation of the potential risks that may be posed by site contaminants is appropriate.  
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Lead had reported concentrations greater than its PRG. The highest lead UCL of 1,172 mg/kg (utility 
trench borings T2 – T22) is greater than the industrial PRG of 800 mg/kg for lead in soil. Therefore, it 
is concluded that lead-impacted soil in the area of the utility trench (specifically borings T1, T9, and 
T15 through T20) may pose a risk to the health of workers performing the construction activities. 
 
The contractor awarded the contract to complete the tasks associated with the construction of the utility 
trench, the new SFOBB electrical substation, and dewatering of excavations should prepare a site 
specific health and safety plan to address the potential hazardous of contaminants in soil and 
groundwater. 

Preliminary Soil Screening at PG&E Substation 

Soil samples were collected in the vicinity of the existing PG&E Substation to assist Caltrans in 
evaluating acquisition of this property. The following presents the laboratory analytical data and 
comparisons to typical waste classifications and ESLs to determine if environmental concerns exist at 
the property. 
 
Soil samples were collected from surface to 4.7 meters (15.5 feet) bgs and analyzed for lead. The 
following presents a statistical analysis of the total lead concentrations and predicted soluble (WET) 
lead concentrations. 
 

Waste Characterization 
Excavation Scenario 90% UCL 

(mg/kg) 
Predicted WET 

Lead (mg/l) 
Surface to 1.5 meter (0 to 5 ft) 80 8.1 

Underlying soil (1.5 to 4.7 meter) 73 7.4 
Surface to 3 meter (0 to 10 ft) 80 8.1 

Underlying soil (3 to 4.7 meter) 67 6.8 
Surface to 4.6 meter (0 to 15 ft) 76 7.6 

Underlying soil (4.6 to 4.7 meter) 68 6.9 
Surface to 4.7 meter (0 to 15.5 ft) 75 7.6 

 
The predicted soluble (WET) lead concentrations are greater than the STLC value of 5 mg/l, if waste 
soil were generated from excavations at this location it would likely be classified as a California 
hazardous waste. No other CAM 17 metals exceeded the respective TTLC or STLC value. 
 
TPHd and TPHmo were detected in the soil on this property. Of the six borings advanced on the 
property, one soil sample collected from PGE3 at 1.5 meters (5 feet) bgs had detectable concentrations 
of TPHmo (1,400 mg/kg) above the ESL for industrial soil. No other detected petroleum hydrocarbons 
exceeded the respective ESLs. 
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Organochlorine pesticides were detected in soil samples collected at the PG&E substation. Dieldrin 
(4.3 ug/kg and 5.2 ug/kg) exceeded its ESL value for industrial soil. PCBs were detected in soil 
samples collected at the PG&E substation and none exceeded the ESL for industrial soil (740 ug/kg). 
 
Potential environmental concerns exist at the PG&E property based on the detected concentrations of 
lead, TPHmo, and dieldrin. 
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SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Site Investigation Report was prepared for the Oakland Touchdown San Francisco-Oakland Bay 
Bridge (SFOBB) East Span Seismic Safety Project in Alameda County, California. This report 
documents the investigation sampling methods and laboratory analytical data for a supplemental 
investigation of areas within the SFOBB East Span Seismic Safety Project limits. For additional 
information on previous investigations, see Section 2.1. 

1.1 Site Description and Proposed Improvements 

The site is located adjacent to the service road on the east approach to the SFOBB and extends from the 
Caltrans SFOBB Maintenance Station to the Pacific Gas and Electric (PG&E) substation located at the 
east end touchdown of the SFOBB as shown on Figures 1 and 2. The proposed construction activities 
covered by this report will include the construction of a utility trench south of the existing SR 80 along 
the East Bay Municipal Utility District (EBMUD) sewer outfall, a new SFOBB electrical substation 
(mole substation), and dewatering of excavations. 

1.2 Purpose 

The primary objective of the proposed scope of services was to evaluate whether impacts from 
contaminants of concern (COC) including lead from vehicle emissions or lead-based paint removal, 
other metals, total petroleum hydrocarbons as gasoline (TPHg), as diesel (TPHd), and as motor oil 
(TPHmo), polychlorinated biphenyl (PCBs), aromatic halogenated volatile organic compounds 
(AHVOCs), semi-volatile organic compounds (SVOCs), or chlorinated pesticides exist in the near 
surface and sub-surface soil and groundwater within the project boundaries. The COC concentrations 
in soil were used to evaluate material waste classification and material handling with respect to worker 
health and safety. The secondary objective was to determine if any recognized environmental concerns 
exist in the vicinity of the PG&E substation facility. 
 
The information obtained from this investigation will be used by Caltrans to coordinate SFOBB East 
Approach Oakland Touchdown project activities, determine soil disposal costs, and identify health and 
safety concerns likely to be encountered during improvements.  
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2.0 BACKGROUND 

2.1 Potential Impacts 

The COCs were selected based on the analytical results from previous investigations. For additional 
information, see the following reports: 

• Site Investigation Report, The Oakland Mole, San Francisco-Oakland Bay Bridge East Span 
Seismic Safety Project, Alameda County, California, Geocon, October 2001. 

• Hazardous Waste Site Investigation Report, Oakland Mole, Alameda County, California, 
Professional Services Industries, June 2002. 

2.2 Hazardous Waste Determination Criteria 

Regulatory criteria to classify waste as a California hazardous waste for handling and disposal purposes 
are contained in the California Code of Regulations (CCR), Title 22, Division 4.5, Chapter 11, Article 
3, §66261.24. Criteria to classify waste as Resource Conservation and Recovery Act (RCRA) 
hazardous are contained in Chapter 40 of the Code of Federal Regulations (40 CFR), Section 261. 
 
For a waste containing metals, the waste is classified as a California hazardous waste when: 1) the total 
metal content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble 
metal content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the 
standard Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the 
waste’s total metal content is greater than or equal to ten times the respective STLC value since the 
WET uses a 1:10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or 
equal to ten times the respective STLC, and assuming that 100 percent of the total metals are soluble, 
soluble metal analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, 
when the soluble metal content exceeds the Federal regulatory level based on the Toxicity 
Characteristic Leaching Procedure (TCLP). State and Federal regulatory levels have also been 
established for other compounds such as chlorinated pesticides and PCBs. 
 
The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 
hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 
investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste 
classification since waste generated during the construction activities would not likely warrant testing 
for ignitability or other criteria. Waste that is classified as either a California hazardous waste or a 
RCRA hazardous waste requires management as a hazardous waste. Per Section 25157.8 of the 
California Health and Safety Code (HSC), on or after January 1, 1999, no person shall dispose waste  
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that contains total lead in excess of 350 mg/kg to land other than a Class I hazardous waste disposal 
facility. Per Assembly Bill 414 (California Statutes of 2001, Chapter 861), the HSC threshold does not 
apply to wastes disposed of pursuant to a variance issued to a state or local agency by the Department 
of Toxic Substances Control (DTSC) for the disposal of lead contaminated soil. 

2.3  Human and Environmental Hazard Screening Levels 

Preliminary Remediation Goals (PRGs) are a tool, developed by the US Environmental Protection 
Agency (USEPA), for evaluating risk to human health at contaminated sites. Environmental Screening 
Levels (ESLs) are evaluation tools developed by the San Francisco Bay Regional Water Quality 
Control Board (SFRWQCB) that consider risk to human health and ecological impacts. Contaminant 
concentrations above a PRG or ESL do not automatically trigger a response action or suggest that a 
significant risk to human health or the environment exists. Exceeding a PRG or ESL does suggest that 
further evaluation of the potential risks that may be posed by site contaminants is appropriate. PRGs 
used for discussion in this report are from the 2004 USEPA Region 9 PRG Table. ESLs used for 
discussion in this report are from the February 2005 SFRWQCB ESL Tables. 
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3.0 SCOPE OF SERVICES 

The following scope of services was performed: 

3.1 Pre-Field Activities 

• Prepared the Workplan, dated February 4, 2005, to summarize the scope of services to be 
performed by Geocon; 

• Prepared the Health and Safety Plan, dated February 2005, to provide guidelines on the use of 
personal protective equipment (PPE) during the field activities. The Health and Safety Plan also 
provided guidelines on the use of onsite monitoring equipment and action levels for upgrades to 
higher PPE; 

• Retained the services of a California-licensed laboratory (Advanced Technology Laboratories 
[ATL]) to perform the soil analyses, and two C-57 licensed drillers, Vironex Environmental 
Field Services and Gregg Drilling and Testing, to perform drilling and soil sampling services; 

• Obtained two drilling permits from Alameda County Public Works Agency (ACPWA). One 
permit was obtained for the borings to be completed with the direct push rig or hand auger for 
the purpose of soil sample collection. A second permit was obtained for the construction of 
groundwater monitoring well, MW-1. ACPWA bequeathed the responsibility of grout 
inspection to Caltrans since a Caltrans representative would be present on site during all boring 
advancement and well construction activities. The permits are included in Appendix A. 

3.2 Field Activities 

The field investigation was performed during the months of February and March 2005 by Matt Hanko, 
Stephanie Smith, and Chris Merritt, under the responsible charge of Richard Day. Messrs. Day and 
Merritt are Professional Geologists in the State of California. Boring locations were surveyed using 
Differential Global Positioning System (DGPS) equipment. Boring coordinates are presented in 
Table 1. Approximate boring locations are depicted on the Site Plans (Figures 2a and 2b).  
 
The following field activities were performed for this investigation: 

• Advanced 23 soil borings (borings T1 through T23) in the vicinity of the proposed utility trench 
and collected soil samples for laboratory analysis;   

• Advanced four soil borings (borings S1 through S4) in the vicinity of the proposed mole 
substation and collected soil samples for laboratory analysis;  

• Advanced six soil borings (PGE1 through PGE6) in the vicinity of the existing PG&E 
substation and collected soil samples for laboratory analysis; 

• Constructed one groundwater monitoring well, MW-1, on the north side of SR 80 adjacent to 
the SFOBB Oakland Touchdown and collected soil and groundwater samples for laboratory 
analysis. 
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4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from the ‘T’ series (T1 – T23), ‘S’ series (S1 – S4), and ‘PGE’ series 
(PGE1 – PGE6) borings using either a combination of hand auger and slide hammer or direct push 
sampling techniques. 
 
At all hand auger boring locations and some direct push boring locations, surface soil samples were 
collected with a slide hammer equipped with a 2x6-inch sample spoon lined with a stainless steel 
sleeve. Upon sample collection, the stainless steel sleeve was removed from the sample spoon and each 
end was covered with Teflon tape and secured with a plastic end cap. 
 
The direct push rig was used to advance the borings and collect a continuous core to the termination of 
each soil boring. The direct push rig utilized a 1.2-meter (4-foot) Macrocore sample barrel lined with 
polyethylene tubing. The Macrocore was advanced in 1.2-meter intervals or to the designated 
termination depth of the boring. The polyethylene tubing was extracted from the Macrocore and was 
cut in approximate 0.15-meter (6-inch) lengths at the designated sample depth. Each end of the 
0.15-meter section of tube, encasing the soil sample, was covered with Teflon tape and secured with 
plastic end caps. 
 
A hand auger was used to advance soil borings at locations that were not accessible by the direct push 
rig due to obstructions or buried utilities, or were justified for hand sampling techniques based on the 
target termination depth of the boring. A slide hammer equipped with a sample spoon was used to 
collect the soil sample as described above. Once the sample was collected the hand auger was used to 
advance the boring to the next designated sample depth where upon the slide hammer was used to 
collect the sample. This process was repeated to the target depth of the borehole or refusal. In some 
cases, lithologic conditions (e.g., saturated soils) did not allow the recovery of a soil sample in the 
sample spoon, in which case, the hand auger was advanced into the designated sample interval and the 
soil sample was collected from the bucket of the hand auger. 
 
The soil samples were labeled and placed in a chilled container for transport to ATL. The soil samples 
were logged and transported to ATL utilizing standard chain-of-custody documentation. 
 
Completed hand auger borings were backfilled to surface grade with soil cuttings and direct push 
borings were backfilled to surface grade with Portland cement.  
 
Geocon provided quality assurance/quality control (QA/QC) procedures during the field activities. 
These procedures included washing the sampling equipment with a Liquinox™ solution followed by a 
double rinse with deionized water. 
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Decontamination water was disposed to the ground surface within Caltrans right-of-way in a manner 
not to create runoff into drain inlets or surface water bodies. 

4.2 Groundwater Monitoring Well Construction, Development, and Sampling 
Procedures 

Groundwater monitoring well MW-1 was completed on March 3, 2005 and is located in the service 
road located on the north side of SR 80 contiguous to the touchdown of the SFOBB, as depicted on 
Figure 3. The boring for groundwater monitoring well MW-1 was completed with a dual use 
drilling/sampling rig, Gregg Drilling’s Rhino rig. The Rhino has direct push and hollow stem auger 
capabilities. Boring MW-1 was initially advanced by direct push for the purpose of collecting soil 
samples and the borehole was completed with the hollow stem auger to allow for the construction of 
the well. The lithology for boring MW-1 was logged and the log is included as Appendix B. 
 
The well was constructed inside a 0.2-meter (8-inch) diameter borehole to a total depth of 4.5 meters 
(15 feet) bgs. The well was constructed using a 0.05-meter (2-inch) diameter by 3-meter (10-foot) 
length of 0.25-millimeter (0.01-inch) slotted schedule 40 PVC screened casing fitted with a threaded 
end cap and set at the termination of the borehole (1.5 to 4.5 meters / 5 to 15 feet). The well casing was 
completed to within 0.08 meter (3 inches) of surface grade with solid schedule 40 PVC casing. The 
filter pack consists of a No. 2/16 sand extending 0.46 meter (1.5 feet) above the screen interval. The 
0.45-meter (1.5-foot) annular seal was placed on top of the filter pack and consisted of hydrated 
bentonite pellets. The remaining annular space was filled to within 0.08 meter (3 inches) of the top of 
casing with concrete. A traffic rated vault box was placed concreted in place flush with grade around 
the casing and the top of casing was completed with a locking expansion plug.  
 
Well MW-1 was developed on March 11, 2005. The development consisted of surging the well in the 
screened interval at 0.6-meter (2-foot) intervals from the bottom to the top of the screen. After surging 
was complete the well was purged of 15 casing volumes using a centrifugal pump with the intake 
placed at the bottom of the well casing. 
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The well was sampled at low and high tide on March 14, 2005 (First Quarter) at 1028 hours and 1544 
hours, respectively; and on June 17, 2005 (Second Quarter) at 1426 and 0954 hours, respectively. The 
well was surveyed by Caltrans for top of casing elevation relative to NGVD 29. The top of casing 
elevation is 2.776 meters. Prior to sampling, the well was sounded to determine the depth to water. The 
groundwater elevation difference between high and low tide for each sample event was 0.027 meter (1 
inch). The depth to water and groundwater elevation for each sample event are summarized in Table 2. 
Once the sounding was completed, the well was purged of three casing volumes of water using 
dedicated tubing equipped with a Waterri valve (foot valve) at the bottom of the tubing. The samples 
were collected by decanting groundwater through the dedicated tubing and into the appropriate 
laboratory supplied containers. The groundwater samples were labeled and placed in a chilled container 
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for transport to ATL. The groundwater samples were logged and transported to ATL utilizing standard 
chain-of-custody documentation. Two additional quarters of sampling at low and high tide are 
scheduled to evaluate the variability in contaminant concentrations. The groundwater monitoring well 
development and sampling sheets are included in Appendix B. 

4.3 Laboratory Analyses 

Soil samples were analyzed for one or a combination of the following: 

• Total lead using EPA Test Method 6010; 

• CAM 17 metals using EPA Test Method 6010/7421; 

• TPHd and TPHmo using EPA Test Method 8015M; 

• TPHg using EPA Test Method 8015M; 

• PCBs using EPA Test Method 8082; 

• Chlorinated pesticides using EPA Test Method 8081A;  

• Aromatic halogenated volatile organic compounds (AHVOCs) using EPA Test Method 8260; 

• Soluble metals by the California Waste Extraction Test (WET) analysis following EPA Test 
Method 6010; 

• Soluble metals by the Federal Toxicity Characteristic Leaching Procedure (TCLP) following 
EPA Test Method 1311. 

 
Groundwater samples were analyzed for each of the following constituents: 

• CAM 17 metals using EPA Test Method 6010/7421; 

• TPHg and TPHd using EPA Test Method 8015M; 

• Oil and grease using EPA Test Method 1664 using the hexane extraction material (HEM); 

• Total recoverable petroleum hydrocarbons (TRPH) using EPA Test Method 1664 using the 
silica gel treatment (SGT) combined with (HEM); 

• VOCs using EPA Test Method 8260B;  

• SVOCs using EPA Test Method 8270C;  

• Total organic carbon (TOC) using EPA Test Method 415.1; 

• Total dissolved solids (TDS) using EPA Test Method 160.1; 

• Dissolved sulfide using EPA Test Method 9034/376.1. 
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4.4 Laboratory QA/QC 

QA/QC procedures were performed for each method of analysis with specificity for each analyte listed 
in the test method's QA/QC. The laboratory QA/QC procedures included the following: 

• One method blank for every ten samples, batch of samples or type of matrix, whichever was 
more frequent; 

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 
whichever was more frequent; 

• One spiked sample for every ten samples, batch of samples or type of matrix, whichever was 
more frequent, with spike made at ten times the detection limit or at the analyte level. 
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5.0 INVESTIGATIVE RESULTS 

5.1 Site Geology and Hydrogeology 

The area that encompasses the project site is a man-made peninsula designed to support the east 
touchdown for the SFOBB. A variety of fill material was used to construct the touchdown land mass. 
Soil encountered during the field activities generally consisted of gravelly sandy silts to the maximum 
depth of exploration, approximately 4.5 meters (15 feet) bgs. In the vicinity of the PG&E substation, 
refusal was commonly encountered at approximately 2.5 meters (8 feet) bgs due to what was assumed 
to be large boulders. Groundwater was generally encountered at depths ranging from 0.6 meter (2 feet) 
to 1.5 meters (5 feet) bgs. 

5.2 Soil Analytical Results for Organics 

A summary of the soil analytical laboratory test results for organic compounds is presented in Table 3. 
The laboratory analytical data sheets and chain-of-custody forms are included in Appendix C. 

5.2.1 Petroleum Hydrocarbons and AHVOCs 

The laboratory analytical data indicated that TPHg was not detected in any of the soil samples 
analyzed. The laboratory analytical data indicated that TPHd was detected in all but ten of the samples 
analyzed at concentrations that range from 1.3 mg/kg to 630 mg/kg, and TPHmo was detected in all but 
four samples at concentrations that range from 1.1 mg/kg to 2,100 mg/kg. No AHVOCs were detected 
above the laboratory-reporting limit in the soil samples analyzed. 

5.2.2 Chlorinated Pesticides 

The laboratory analytical data indicated that several pesticides were detected in a little less than half the 
samples analyzed. The chlorinated pesticides detected included the following: 

• 4,4’-DDT and its derivatives 4,4’-DDD and 4,4’-DDE at combined total concentrations ranging 
from 2.1 ug/kg to 361 ug/kg; 

• Dieldrin at concentrations of 4.3 ug/kg and 5.2 ug/kg; 

• Chlordane (including alpha-chlordane and gamma-chlordane) at combined total concentrations 
ranging from 67.7 ug/kg to 849 ug/kg. 

5.2.3 PCBs 

The laboratory analytical data indicated that PCBs were detected in approximately one-third of the 
samples analyzed. The Aroclors 1254, 1260, and 1262 were detected at combined total concentrations 
ranging from 26 ug/kg to 340 ug/kg. 

SFOBB Oakland Touchdown, Task Order 04   Contract 04A1862, EA 04-012041 
Project No. E8220-06-04 -9- September 9, 2005 

 



 

5.3 Soil Analytical Results for CAM-17 Metals 

The soil analytical laboratory test results for lead are summarized in Table 4. Several soil samples were 
re-run for total and soluble (WET) lead, as the initial soluble results implied that homogeneity was not 
achieved (i.e. the soluble result was greater than ten times the total lead result). Results from both runs 
are listed in Table 4; results from the second run were used for all analyses. The soil analytical 
laboratory test results for the CAM 17 metals results are summarized in Table 5. 

5.3.1 Statistical Evaluation for Lead Detected in Soil Samples 

The non-parametric standard bootstrap method was applied to the total lead data to evaluate the upper 
confidence limits (UCLs) of the true mean of the total lead concentrations for soil at the project site. 
The statistical methods used are discussed in a book entitled Statistical Methods for Environmental 
Pollution Monitoring, by Richard Gilbert; in an EPA Technology Support Center Issue document 
entitled, The Lognormal Distribution in Environmental Applications, by Ashok Singh et. al., dated 
December 1997; and in a book entitled An Introduction to the Bootstrap, by Bradley Efron and Robert 
J. Tibshirani. 
 
The 90% and 95% UCLs of the true mean are defined as the values that, when calculated repeatedly for 
randomly drawn subsets of site data, equal or exceed the true mean 90% and 95% of the time, 
respectively. Statistical confidence limits are the classical tool for addressing uncertainties of a 
distribution mean. The UCLs of the true mean concentration are used as the mean concentrations 
because it is not possible to know the true mean due to the essentially infinite number of soil samples 
that could be collected from the site. The UCLs therefore account for uncertainties due to limited 
sampling data. As data become less limited at a site, uncertainties decrease and the UCLs move closer 
to the true mean. 
 
UCLs were calculated using the non-parametric bootstrap method with 2,000 iterations. If lead was 
non-detect, a value equal to one-half the laboratory-reporting limit was used in the UCL calculation. 
For some sampling intervals (S-borings at 10 and 15 bgs), there were too few observations to 
determine UCLs. At these locations, the maximum observed concentration was assumed to be 
representative. Calculated UCLs, and representative concentrations, are presented below:  

PG&E Substation – Borings PGE1 through PGE6 

Sample Interval 90% UCL (mg/kg) 95% UCL (mg/kg) 
0 to 0.15 meter (0 to 0.5 ft) 80 89 
1.5 to 1.7 meter (5 to 5.5 ft) 80 86 

3.0 to 3.2 meter (10 to 10.5 ft) 67 73 
4.5 to 4.7 meter (15 to 15.5 ft) 68 76 
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 Mole Substation – Borings S1 through S4 

Sample Interval 
90% UCL or Representative 

Concentration (mg/kg) 
95% UCL  or Representative 

Concentration (mg/kg)  
0 to 0.15 meter (0 to 0.5 ft) 386 430 

0.5 to 0.6 meter (1.5 to 2.0 ft) 676 712 
1.0 to 1.15 meter (3 to 3.5 ft) 164 182 
1.5 to 1.7 meter (5 to 5.5 ft) 25 28 

2.0 to 2.15 meter (6.5 to 7 ft) 7.6 8.2 
3 to 3.15 meter (10 to 10.5 ft)* 30 30 
4.5 to 4.7 meter (15 to 15.5 ft)* 16 16 

*Maximum concentration observed taken as Representative Concentration used. 

Utility Trench – Borings T2 through T22 

Sample Interval 90% UCL (mg/kg) 95% UCL (mg/kg) 
0 to 0.15 meter (0 to 0.5 ft) 1089 1172 

0.5 to 0.6 meter (1.5 to 2.0 ft) 300 332 
1.0 to 1.15 meter (3 to 3.5 ft) 22 23 
1.5 to 1.7 meter (5 to 5.5 ft) 86 95 

The details of the statistical results are included as Appendix D. 

5.3.2 Correlation of Total and Soluble Lead 

Total and corresponding soluble (WET) lead concentrations are bivariate data with a linear structure. 
This linear structure should allow for the prediction of soluble lead (WET) concentrations based on the 
representative concentrations presented above in Section 5.3.1. 
 
To estimate the degree of interrelation between total and corresponding soluble (WET) lead values 
(x and y, respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that 
ranges from +1 to –1. A correlation coefficient of +1 indicates a perfect direct relationship between two 
variables; a correlation coefficient of -1 indicates that one variable changes inversely with relation to 
the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 
which indicates the lack of any sort of linear relationship at all. 
 
Separate correlation coefficients were calculated for the utility trench, PG&E substation, and the mole 
substation. Each data point represents the soil samples analyzed for both total lead [x] and soluble 
[WET] lead [y]. 
 
A correlation coefficient greater than or equal to 0.8 is an acceptable indicator that a correlation exists. 
The correlation coefficient for the trench borings was 0.852. Data from borings T14-0, 16-0.5, T17-0, 
T19-0, and T19-0.5 were considered to be outliers and were omitted from the regression analysis due to 
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high total and low soluble (WET) lead concentrations. The correlation coefficient for the PG&E 
substation borings was 0.839. The correlation coefficient for the proposed Mole Substation borings was 
0.879. Data from boring S3-0.5 was omitted from the regression analysis due to a soluble (WET) lead 
concentration that is not theoretically possible. Regression analysis results and a scatter plot depicting 
the data points for each location along with the regression line are included as a portion of Appendix D. 
 
Since the correlation coefficient indicates that a linear relationship exists between total and soluble 
(WET) lead concentrations at these locations, it is possible to compute the line of dependence, or a 
best-fit line between the two variables. A least squares method was used to find the equation of a best-
fit line (regression line) by forcing the y-intercept equal to zero since that is a known point. The 
equation of the regression lines were determined to be y = 0.0447(x) for the trench borings, y = 0.10x 
for the PG&E Substation borings, and y = 0.071(x) for the proposed Mole Substation borings, where x 
represents total lead concentrations and y represents predicted soluble (WET) lead concentrations. 
 
These equations were used to estimate the expected soluble (WET) lead concentrations for the 
representative concentrations presented in Section 5.3.1. In addition, the expected soluble lead 
concentrations are shown next to the representative concentrations in Tables 8a through 8c. 

5.3.3 Metals Other Than Lead 

The laboratory analytical data indicated that only three samples contained metals, other than lead, with 
total concentrations exceeding ten times their respective STLC values. Chromium was detected in 
samples T16-0.5 and T18-0 at 210 mg/kg and 140 mg/kg, respectively; soluble (WET) chromium was 
reported at 1.2 mg/l for T18-0, below its STLC value of 5.0 mg/l. As the T16-0.5 sample contained 
lead at a hazardous level, further metal analysis was deemed not necessary. Mercury exceeded ten 
times its STLC in the sample collected from boring PGE3 at 1.5 meters (5 feet) bgs. The corresponding 
soluble (WET) data was 7.1 ug/l and was less than the STLC value of 0.2 mg/l for mercury. 

5.4 Groundwater Analytical Results 

Two quarterly sampling events were performed in March and June of 2005. A summary of the 
analytical laboratory test results for metals in groundwater is presented in Table 6. Table 7 presents a 
summary of the analytical laboratory test results for organic constituents. The groundwater analytical 
data sheets and chain-of-custody records are included as Appendix C. 
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5.4.1 First Quarter sampling—March 2005 

The laboratory results from the first quarter sampling event indicated the following: 

• Barium was detected in samples collected at low and high tide, at concentrations of 0.047 mg/l and 
0.180 mg/l, respectively; 

• Chromium was detected in the sample collected at high tide at a concentration of 0.10 mg/l; 

• Nickel was detected in the sample collected at high tide at a concentration of 0.080 mg/l; 

• Vanadium was detected in samples collected at low and high tide, at concentrations of 0.020-mg/l 
and 0.076 mg/l, respectively; 

• Zinc was detected in the sample collected at high tide at a concentration of 0.078 mg/l; 

• TPHd was detected in the sample collected at high tide at a concentration 0.054 mg/l; 

• Total Sulfide was detected in the samples collected at low and high tide at concentrations of 0.084 
mg/l and 0.17 mg/l, respectively; 

• The TOC in the samples collected at low and high tide was 5.8 mg/l and 5.6 mg/l, respectively; 

• The TDS in the samples collected at low and high tide was 1,200 mg/l and 900 mg/l, respectively. 

5.4.2 Second Quarter sampling—June 2005 

The laboratory results from the first quarter sampling event indicated the following: 

• Barium was detected in samples collected at low and high tide, at concentrations of 0.087 mg/l and 
0.065 mg/l, respectively; 

• Chromium was detected in samples collected at low and high tide, at concentrations of 0.068 mg/l 
and 0.050 mg/l, respectively; 

• Nickel was detected in the sample collected at low tide at a concentration of 0.061 mg/l; 

• Vanadium was detected at in samples collected at low and high tide, at concentrations of 
0.044 mg/l and 0.033 mg/l, respectively; 

• TPHg was detected in the sample collected at low tide at a concentration 0.15 mg/l; 

• TPHd was detected in samples collected at low and high tide, at concentrations of 0.074 mg/l and 
0.053 mg/l, respectively; 

• Total Sulfide was detected in samples collected at low and high tide at concentrations of 0.41 mg/l 
and 0.43 mg/l, respectively; 

• The total organic carbon in the samples collected at low and high tide was 12 mg/l and 9.6 mg/l, 
respectively; 

• The TDS in the samples collected at low and high tide was 420 mg/l and 410 mg/l, respectively. 
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6.0 CONCLUSIONS 

Presented below are conclusions with regard to waste classification and potential reuse for soil 
excavated within the vicinity of the utility trench and mole substation, a comparison of contaminants 
detected in groundwater to ESLs for estuariane habitats, and a preliminary assessment of human health 
and safety for workers handling the onsite soil and groundwater materials. In addition, the potential 
environmental concerns associated with the PG&E substation are identified. 

6.1 Waste Characterization 

Lead is the primary COC at the Site and was used to determine waste classification of the soil. 
Summarized below are the statistical analysis for lead concentrations in soil and the waste 
classification for soil generated from different excavation scenarios. The waste classifications are 
evaluated based on a 90% UCL of the lead content in the waste for the relevant depths; this has 
historically been considered sufficient to satisfy a good faith effort by the EPA as discussed in 
SW-846. The risk-assessment characterization is based on a 95% UCL of the lead content in the waste 
for the relevant depths; this is in accordance with the Risk Assessment Guidance for Superfund 
(RAGS) Volume 1 documentation for Exposure Assessment. 
 
At depths where lead concentrations did not classify the soil as a California hazardous waste, no other 
COCs were detected at concentrations that would classify the soil as a hazardous waste. However, 
restrictions for reuse or disposal may be applicable based on detected COC concentrations at those 
depths. Thus, the soil that is not classified as a California hazardous waste based on lead content is 
characterized for potential offsite reuse or disposal based on all COC relative to the PRGs and ESLs. 
The PRGs and ESLs each were considered for residential soil and industrial/commercial soil scenarios. 
The most restrictive ESL table was used for this characterization: Table A – Shallow Soil (<3 meter 
bgs) – Water is a Current or Potential Source of Drinking Water. The respective PRGs and ESLs are 
listed at the end of Table 3, Table 4, and Table 5.  The respective TTLC and STLC values are also 
listed on the tables for comparative purposes. 

6.1.1 Mole Substation – Borings S1 through S4

Waste Characterization Risk-Based Assessment 
Excavation Scenario 90% UCL 

(mg/kg) 
Predicted WET 

Lead (mg/l) 95% UCL (mg/kg) 

Surface to 0.45 meter (0 to 1.5 ft) 386 27.6 430 

Underlying soil (0.45 to4.7 meter) 112 8.0 119 

Surface to 0.9 meter (0 to 3 ft) 531 38.0 571 

Underlying soil (0.9 to 4.6 meter) 

(3 to 15 feet) 
44 3.1 47 

SFOBB Oakland Touchdown, Task Order 04   Contract 04A1862, EA 04-012041 
Project No. E8220-06-04 -14- September 9, 2005 

 



 

 
Based on the preceding table, waste soil generated at the mole substation from ground surface to 
0.9 meter (3 feet) in depth will be classified as a California hazardous waste since the predicted soluble 
(WET) lead concentrations corresponding to the average total concentrations are greater than the STLC 
value of 5 mg/l. Soil generated for offsite disposal from excavations to 0.9 meter (3 foot) must be 
disposed at a Class 1 facility. Underlying soil (0.9 to 4.6 meters) is not considered a hazardous waste 
based on lead concentrations and further characterization of the underlying soil based on the other 
COCs relevant to the PRGs and ESLs is discussed below. 
 
The COCs detected in soil samples from the mole substation collected at depths below 0.9 meter 
(3 feet) to 4.6 meters (15 feet) included TPHmo, TPHd, and various metals. Reported concentrations of 
TPHmo, TPHd and the various detected metals were below the PRGs and ESLs for residential and 
industrial soil scenarios. Based on the COCs concentrations reported below the aforementioned 
regulatory values, soil excavated in the vicinity of the mole substation from 0.9 meter (3 feet) to 4.6 
meters (15 feet) could likely be reused/disposed offsite with no restrictions. 
 

6.1.2 Utility Trench Borings – Borings T2 through T22

Waste Characterization Risk-Based Assessment 
Excavation Scenario 90% UCL 

(mg/kg) 
Predicted WET 

Lead (mg/l) 
95% UCL (mg/kg) 

Surface to 0.45 meter (0 to 1.5 ft) 1089 48.7 1172 
Underlying soil (0.45 to1.65 meter) 134 6.0 148 

Surface to 0.9 meter (0 to 3 ft) 695 31 752 
Underlying soil (0.9 to 1.65 meter) 35 1.6 37 

 
Based on the above table, waste soil generated from ground surface to 0.9 meter (3 feet) in depth will 
be classified as a California hazardous waste since the predicted soluble (WET) lead concentrations are 
greater than the STLC value of 5 mg/l. Soil generated for offsite disposal from surface to 0.9 meter (3 
feet) must be disposed at a Class 1 facility. Based on the average soluble (TCLP) results, as a whole, 
excavated soil would not be classified as RCRA hazardous (see Appendix D). 
 
The COCs analyzed for in soil samples collected below 0.9 meter (3 feet) included AHVOCs, metals, 
and TPHg to a maximum explored depth of 2 meters (6.5 feet) bgs. The COCs detected in soil samples 
from the utility trench collected at depths below 0.9 meter (3 feet) included various metals. Arsenic 
was detected in one sample collected from T22 at 1.65 meters (5 feet) bgs at 2.3 mg/kg, exceeding its 
PRG for residential (0.062 mg/kg) and industrial (0.25 mg/kg) soil. However, as noted in EPA's PRG 
users' guide, the average background concentration of arsenic in soil samples collected in California is 
greater than the established PRG. Lead was detected (300 mg/kg and 400 mg/kg) in two borings (T19 
and T20) from samples collected at 1.65 meters (5 feet) bgs, exceeding its PRG and ESL for residential 
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soil. However, the average lead concentration from samples collected at that depth is less than the PRG 
and ESL for residential soil.  

6.1.3 Utility Trench Boring T1 

Boring T1 was anomalous from the adjacent utility trench borings based on lead concentrations 
detected from the surface and 1.65 meters (5 feet) bgs (i.e., lead concentrations increased with depth at 
this location; at all other utility trench boring locations, the concentrations decreased with depth); 
therefore, boring T1 was treated independently. Based on the lead sample results from boring T1, 
excavated soil from the surface to 1.65 meters (5 feet) bgs may be considered a California hazardous 
waste based on the TTLC and STLC results for lead.  
 
The maximum explored depth in boring T1 was to 2 meters (6.5 feet) bgs and the only COC analyzed 
for at that depth was AHVOCs. No AHVOCs were detected. Based on the AHVOC data the soil below 
1.65 meters (5 feet) bgs is not considered a hazardous waste. 

6.1.4 Utility Trench Boring T23 

Boring T23 was located under the highway structure. Due to the lack of proximity of boring T23 to the 
other trench borings, it was assumed that material from excavations in the vicinity of boring T23 would 
not be mixed with material excavated from the rest of the utility trench. Based on the isolation of the 
portion of the trench represented by boring T23, the analytical data was characterized independent of 
data for other utility trench borings. Waste soil generated from excavations in the vicinity of boring 
T23 from surface to 1.65 meters (5 feet) at this location will be classified as a California hazardous 
waste since the soluble (WET) lead concentrations are greater than the STLC value of 5 mg/l (see 
Table 4 for sample-specific soluble (WET) values). The maximum explored depth of exploration in 
boring T23 was 1.65 meters (5 feet) bgs. 
 
Soil generated for offsite disposal from excavations in the vicinity of boring T23 from surface to 1.65 
meter (5 feet) must be disposed at a Class 1 facility. There is no potential reuse or alternate disposal 
options for soil generated for off-haul from the vicinity of boring T23. 

6.2 Groundwater 

Groundwater analytical results were compared with the ESLs Table F. Environmental Screening Levels 
Surface Water Bodies for Estuarine Habitats to evaluate then concentrations of the COC that might be 
discharged to the San Francisco Bay during dewatering efforts. The respective ESLs are listed on the 
groundwater analytical result tables for metals, Table 6 and organics, Table 7. ESLs are considered to 
be conservative and under most circumstances, concentrations below ESLs can be assumed to not pose 
a significant threat to human health and the environment. Concentrations above an ESL do not 
automatically require remediation.  
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The groundwater samples were analyzed for metals, orgainics, and water quality. The detection limits 
for many of the metals are greater than the respective ESL, including: antimony, arsenic, beryllium, 
cadmium, cobalt, copper, lead, silver, thallium, and mercury. For those metals that have detection 
limits greater than the ESL with no detectable metals, Geocon cannot evaluate discharge for those 
metals.  
 
Metals detected above the laboratory reporting limits include barium, chromium, nickel, and vanadium. 
Of the detected analytes, chromium and nickel exceed their respective ESLs in both the high and low 
tide samples for each sample event. Based on the chromium and nickel concentrations exceeding the 
ESLs, it is likely that further assessment of groundwater prior to discharge to the storm sewer system or 
directly to the San Francisco Bay may be necessary. 

6.3 Risk to Onsite Human Health 

Based on current and proposed construction activities at the subject site, it is appropriate to compare 
the soil sample results to the PRGs for industrial soil. PRGs are used to estimate contaminant 
concentrations in environmental media (soil, air, and water) that are protective of human health, 
including sensitive groups, over a lifetime. Concentrations above a PRG do not automatically trigger a 
response action or suggest that a significant risk to human health exists. Exceeding a PRG does suggest 
that further evaluation of the potential risks that may be posed by site contaminants is appropriate. 
 
Lead had reported concentrations greater than its PRG. The highest lead UCL of 1,172 mg/kg (utility 
trench borings T2 – T22) is greater than industrial PRG of 800 mg/kg for lead in soil. Therefore, it is 
concluded that lead-impacted soil in the area of the utility trench (specifically borings T1, T9, and T15 
through T20) may pose a risk to the health of workers performing the construction activities.  
 
The contractor awarded the contract to complete the tasks associated with the construction of the utility 
trench, the new SFOBB electrical substation, and dewatering of excavations should prepare a site 
specific health and safety plan to address the potential hazardous of contaminants in soil and 
groundwater. 

6.4 Preliminary Soil Screening at PG&E Substation  

Soil samples were collected in the vicinity of the existing PG&E Substation to assist Caltrans in 
evaluating acquisition of this property. The following presents the laboratory analytical data and 
comparisons to typical waste classifications and ESLs to determine if environmental concerns exist at 
the property. 
 
Soil samples were collected from surface to 4.7 meters (15.5 feet) bgs and analyzed for lead. The 
following presents a statistical analysis of the total lead concentrations and predicted soluble (WET) 
lead concentrations. 
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Waste Characterization 

Excavation Scenario 90% UCL 
(mg/kg) 

Predicted WET 
Lead (mg/l) 

Surface to 1.5 meter (0 to 5 ft) 80 8.1 
Underlying soil (1.5 to 4.7 meter) 73 7.4 

Surface to 3 meter (0 to 10 ft) 80 8.1 
Underlying soil (3 to 4.7 meter) 67 6.8 
Surface to 4.6 meter (0 to 15 ft) 76 7.6 

Underlying soil (4.6 to 4.7 meter) 68 6.9 
Surface to 4.7 meter (0 to 15.5 ft) 75 7.6 

 
The predicted soluble (WET) lead concentrations are greater than the STLC value of 5 mg/l. Waste soil 
generated from excavations at this location would likely be classified as a California hazardous waste. 
No other CAM 17 metals exceeded the respective TTLC or STLC value. 
 
TPHd and TPHmo were detected in the soil on this property. Of the six borings advanced on the 
property, one soil sample collected from PGE3 at 1.5 meters (5 feet) bgs has detectable concentrations 
of TPHmo above the ESL for industrial soil at a concentration of 1,400 mg/kg. No other detected 
petroleum hydrocarbons exceeded the respective ESLs in any other samples. 
 
Organochlorine pesticides were detected in soil samples collected at the PG&E substation. Dieldrin 
exceeded the respective ESL value for industrial soil, at concentrations of 4.3 ug/kg and 5.2 ug/kg. 
PCBs were detected in soil samples collected at the PG&E substation and none exceeded the ESL for 
industrial soil (740 ug/kg).  
 
Potential environmental concerns exist at the PG&E property based on the concentrations of lead, 
TPHmo, and dieldrin.  
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