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1. General Criteria d; Removal of Free Product to the Maximum Extent Practicable 
 
As noted in Technical Comment No. 1 of the ACEH 2013 Letter, petroleum hydrocarbon 
constituents were detected in soil above concentrations cited in a technical LTCP guidance 
document6 as indicative of the possible presence of free product.  However, as we discussed, 
free product is not present and, furthermore, the site meets the criteria for removal of free 
product to the maximum extent practicable within the site source area.  As noted in the LTCP 
Evaluation, free-phase petroleum product (i.e., light non-aqueous phase liquids [LNAPL]) was 
not identified during removal of the former underground storage tank (UST) and subsequent 
soil excavation, nor indicated as present based on groundwater monitoring results and field 
observations.  Additional indications that the site does not have free-phase mobile or migrating 
product include: 

 LNAPL was not observed in soil samples, nor on sampling and drill tooling retrieved 
from the soil borings placed in direct proximity of the former tank excavation area 
during the March 2012 investigation;   

 Free product has not been observed in groundwater monitored by wells MW-2 
and EW-2, located within the source area, over a 20-year monitoring period; and 

 The conclusion that mobile or migrating LNAPL is not present at the site is consistent 
with LNAPL screening-level criteria described in both the Technical Justification for 
Groundwater Media-Specific Criteria7 (a supporting document prepared by SWRCB 
for LTCP evaluations) and the SWRCB’s Leaking Underground Fuel Tanks Guidance 
Manual (LUFT Manual)8.  

 
2. Vapor Intrusion into Indoor Air Media-Specific Criteria 
 
During the August 22, 2013 meeting we discussed the methane collection, control, and 
monitoring system (methane control system).  The purpose of the control system is to provide 
a safe pathway for naturally-occurring methane gas and lessens the potential for methane 

                                                                                                                                      
5  PES Environmental, Inc. 2013.  Site Conceptual Model, 1650 65th Street, Emeryville, California, 

Fuel Leak Case No. RO0000440, Geotracker Global ID T0600100511.  May 22. 
6  California State Water Resources Control Board, 2012.  Technical Justification for Vapor Intrusion 

Media-Specific Criteria.  March 21.    
7  California State Water Resources Control Board, 2012.  Technical Justification for Groundwater Media-Specific 

Criteria.  April 24.  The document further states that “…‘free product’ is primarily equivalent to migrating 
LNAPL… and secondarily equivalent to mobile LNAPL.” 

8  California State Water Resources Control Board, 2012.  Leaking Underground Fuel Tank Guidance Manual.  
September.  
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intrusion and accumulation within and beneath the building.  As we also discussed: 
(1) groundwater concentrations within the source area are below San Francisco Bay Regional 
Water Quality Control Board (RWQCB) Environmental Screening Levels (ESLs) for vapor 
intrusion; (2) although the methane control system is not intended to function as a fuel-related 
vapor intrusion mitigation system, the presence of the methane control system nevertheless 
provides considerable additional protection from potential petroleum vapor intrusion concerns; 
(3) conditions beneath the building indicate the presence of an effective bioattenuation zone 
(described further below); and (4) no significant data gaps remain.    
 
Methane Collection, Control, and Monitoring System - Construction Details 
 
As requested during the August 22, 2013 meeting with ACEH, the following provides a brief 
summary of the major components and operation of the methane control system: 

 The methane control system was constructed under permit from and oversight by the 
Emeryville Fire Department; 

 The methane control system is passive and has no mechanically or electrically operated 
components; 

 The methane control system includes 24 individual vertical subgrade gas ventilation 
wells that passively vent to the atmosphere through piping extending to the roof; and 

 The building interior is monitored continuously by 23 indoor methane sensors.  
 
Regular maintenance and testing of the methane control system is periodically conducted.  
Service records documenting regular periodic maintenance activities performed by others for 
the methane control system are presented in Appendix A.  
 
Representative Soil Vapor Samples  
 
Noted in the ACEH 2013 Letter, and as discussed at the August 22, 2013 meeting, was the 
potential issue of sub-slab vapor samples that could have been influenced by the methane 
control system.  However, the methane control system is a passive system (not active, as 
presumed in the ACEH 2013 Letter).  In addition, and in accordance with the approved 
investigation work plan9, the sub-slab vapor probes were installed away from both the building 
edges and the nearest methane ventilation wells, thus further assuring the representativeness of 
the sub-slab vapor samples.  The sub-slab vapor samples were collected in accordance with 

                                          
9  PES Environmental, Inc., 2011.  Work Plan for Additional Investigation, 1650 65th Street, Emeryville, 

California, Fuel Leak Case No. RO0000440, Geotracker Global ID T0600100511.  July 22. 
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methods and procedures outlined in Appendix G – Soil Gas Sampling Directly Under Building 
Foundations (Subslab Sampling) contained in the Vapor Intrusion Guidance Document – 
Final Interim published by the California Department of Toxic Substances (DTSC) on 
December 15, 2004 (revised February 7, 2005), as well as DTSC’s March 2010 Advisory – 
Active Soil Gas Investigation.  A detailed description of the procedures and methodologies used 
during the sub-slab vapor sampling events was presented in the September 18, 2012 document 
entitled Results of Additional Investigation Report10.  
 
Sub-Slab Vapor Result Comparison to DTSC Air Screening Levels 
 
Petroleum hydrocarbon constituents (i.e., benzene, toluene, ethylbenzene, and xylenes 
[BTEX]) were not detected in vapor samples collected from sub-slab vapor probes SS-1 and 
SS-2.  As discussed with ACEH on May 5, 2014, a theoretical factor of safety11 can be 
estimated utilizing methods presented in the Vapor Intrusion Guidance as well as DTSC’s 
Human Health Risk Assessment (HHRA) Note Number 312.  The factor of safety is estimated by 
multiplying the conservative indoor air attenuation factor for commercial buildings (0.05; 
representative of a 20-fold dilution) presented in Appendix B and Table 2 of the Vapor 
Intrusion Guidance times the sub-slab vapor sample laboratory reporting level for benzene13 
(i.e., 3.19 micrograms per liter [µg/L]).  The product represents the theoretical indoor air 
concentration; approximately 0.16 µg/L.  Comparing this concentration against the DTSC-
recommended commercial/industrial indoor air screening value for benzene (0.42 µg/L; 
presented in Table 3 of HERO HHRA Note Number 3) results in a factor of safety of 2.6.   
 
Soil Concentrations Representative of a Bioattenuation Zone Beneath the Building 
 
As clarified during the August 22, 2013 meeting, during the site investigation activities 
conducted in 2012, soil samples were collected at two interior locations (SB-1 and SB-2) 
beneath the building at depths of 4.5 and 9 feet below ground surface (bgs).  Soil borings were 
also advanced at three additional exterior locations beneath the parking lot (SB-3, SB-4, and 
SB-5, all adjacent to the former tank excavation) with samples collected at approximately 4.5 

                                          
10 PES Environmental, Inc., 2012.  Results of Additional Investigation, 1650 65th Street, Emeryville, California, 
Fuel Leak Case No. RO0000440, Geotracker Global ID T0600100511.  September 18. 
11 “factor of safety” is defined here as the factor by which a calculated hypothetical indoor air concentration could 
be increased without exceeding the respective DTSC indoor air screening level concentration. 
12 California Department of Toxic Substances Control, Office of Human and Ecological Risk (HERO), 2013.  
Human Health Risk Assessment (HHRA) Note Number 3.  May 21. 
13 As noted in the SWRCB’s June 30, 2011 document entitled Technical Justification for Low‐Threat Closure 
Scenarios for Petroleum Vapor Intrusion Pathway, benzene has the highest toxicity of petroleum hydrocarbon 
VOC constituents and is the primary driver for vapor intrusion concerns. 
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and 9 feet bgs.  With the exception of potential future construction/trench workers, there are 
no health-risk receptors in the parking lot.   
 
The soil samples collected beneath the building (from soil borings SB-1 and SB-2) represent 
bioattenuation zone conditions beneath the building, and should be utilized for evaluation for 
the potential for petroleum vapor intrusion to indoor air from soil as described in the Policy.   
The concentrations of petroleum hydrocarbons quantified as gasoline (TPHg) and diesel 
(TPHd) in the soil samples14 collected beneath the building (i.e., within the bioattenuation zone 
depth interval) sum to less than the Policy threshold-concentration of 100 milligrams per 
kilogram (mg/kg).   
 
Additional support for meeting site-specific conditions satisfying the characteristics and criteria 
of the Policy (specifically, scenario 3, part 2 of Appendix 3 of the Policy) include:  

 The concrete building slab is uniformly15 0.5 feet thick and is underlain by 6 to 12 
inches of coarse-grain material (i.e., aggregate base) directly beneath the slab.  The 
presence of coarse-grain subslab materials indicates that sufficient air movement and 
mixing beneath the concrete slab can occur; and    

 Historical depth-to-water measurements obtained between February 1994 [after the 
cessation of groundwater extraction activity in October 1993] through November 2012 
(a total of 27 individual events) indicate that sufficient vadose zone material for a 
bioattenuation zone is present.   The average thickness of unsaturated soil beneath the 
building during this period at source area well MW-2 was 10.73  feet bgs; 7.87 feet bgs 
at downgradient well MW-4; and 7.94 feet bgs at downgradient well MW-6.  In 
addition to the average range of thicknesses in unsaturated zone, the high oxygen 
concentrations, as well as the absence of detectable concentrations of petroleum 
hydrocarbon vapors or methane in sub-slab vapor samples, indicates the presence of an 
active bioattenuation zone16 beneath the southeastern portion of the building.   
 

                                          
14  Soil samples SB-1-4.5 and SB-2-4.5, collected at 4.5 feet bgs, respectively, and SB-1-9 and SB-2-8.5, collected 

between 8.5 and 9 feet bgs, 
15 The building slab also contains a total of 40 2-foot thick by 3-foot wide concrete pier foundations, used to     
   provide support beneath each vertical roof column. 
16  PES Environmental, Inc. 2013.  Site Conceptual Model, 1650 65th Street, Emeryville, California, Fuel Leak 

Case No. RO0000440, Geotracker Global ID T0600100511.  May 22.  Please refer to Table 2 of the 2013 SCM 
for compilation of historical depth to water measurements.  
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No Downgradient Off-Site Vapor Intrusion Concern 
 
As described in the SCM, groundwater monitoring and investigation data indicate that the 
groundwater flow direction is consistent (see discussion, below), and the groundwater plume is 
restricted to a localized, on-site area.  The nearest potential downgradient off-site receptor 
consists of a multi-family residential complex (Bay Center) located at 6400 Christie Avenue.  
PES notes that this site has been constructed with ground-floor open-air parking areas with 
above-ground, podium-style occupant spaces.  The podium-style building construction 
significantly reduces or eliminates the potential for vapor intrusion concerns into occupied 
residential units from underlying groundwater.  Further, the 6400 Christie Street building 
overlies groundwater contamination originating from historical underground fuel storage tanks 
on that site (Geotracker ID SLT2O05561).  This site is currently being monitored with 
oversight by ACEH.  
 
In summary, the sub-slab sample analytical results, oxygen data (comprised of results from 
sub-slab, 1-foot and 4-feet bgs sampling), soil data collected beneath the building, and the 
physical building and subsurface characteristics, collectively indicates the presence of an 
effective, active bioattenuation zone beneath the building, with sufficient vertical separation 
between dissolved-phase residuals in groundwater and the building slab.  As such, and as 
discussed in the LTCP Evaluation, the site has sufficient bioattenuation zone characteristics (as 
depicted in Scenario 3 [Part 2] of Appendix 3 of the Policy), and the media-specific LTCP 
criteria for vapor intrusion into indoor air are effectively satisfied. 
 
3. Direct Contact and Outdoor Air Media Specific Criteria 
 
The ACEH 2013 Letter indicated concern regarding petroleum hydrocarbon residual 
concentrations in soil.  However, as discussed in the SCM, the LTCP Evaluation, and below, 
although site soil concentrations exceed concentration thresholds listed in Table 1 of the LTCP, 
based on risk-based criteria the site does not present significant risk via either direct outdoor 
contact, or outdoor air inhalation.  This reasoning, as we discussed in our August 22, 2013 
meeting, is supported as follows: 

 As noted in the SWRCB’s Technical Justification for Soil Screening Levels for 
Direct Contact and Outdoor Air Exposure Pathway, and in accordance with 
United States Environmental Protection Agency (USEPA)17 and the Policy18, the target 

                                          
17  U.S. Environmental Protection Agency (U.S. EPA), 1989.  Risk Assessment Guidance for Superfund, 

Volume 1, Human Health Evaluation Manual (Part A), Interim Final.  Office of Emergency and 
Remedial Response, Washington D.C., EPA/540/1-89/002.  July. 
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range for acceptable site-specific lifetime excess cancer risk (LECR) is from 1 x 10–6 to 
1 x 10–4; 

 For potential risks associated with volatilization from soil to outdoor air (for 
commercial/industrial site use) during trenching/construction, direct comparison 
between maximum soil concentrations (i.e., from samples collected in the parking lot 
adjacent to the former tank excavation) versus concentrations for the chemicals of 
concern presented in Table 119 (representing 1 x 10-6 risk) of the Policy indicates 
an estimated LECR of approximately 1.5 x 10-5.  The actual risk is likely less due to the 
absence of consistent outdoor receptors in the parking lot (i.e., the location 
of the affected area at the site); and 

 For utility worker direct contact criteria, the estimated LECR is approximately 
1.1 x 10-5 (versus Table 1 concentrations), also well within the range considered 
protective of human health for commercial site use. 

 
Additional discussion regarding LECR estimation is provided in Appendix B.  
 
Site Management Control 
 
As discussed during the August 22, 2013 meeting, the Intrusive Earthwork Guidance Plan 
(IEGP)20  functions in a similar manner as a Site Management Plan.  Potential risks from direct 
exposure to workers through temporary subsurface excavation or trenching is mitigated 
through implementation of the IEGP, which requires:  (1) notification of potential hazards 
associated with planned subsurface site work; and (2) planning and implementation of 
appropriate health and safety procedures prior to and during subsurface excavations and/or 
construction activities.  
 
We further clarified that, rather than prescribing Level D as the appropriate personal protective 
equipment (PPE) for site work, the IEGP established that the minimum allowable PPE for 
subsurface work at the site is Modified Level D.  The IEGP states that the actual PPE required 

                                                                                                                                      
18  The baseline acceptable risk utilized for the Policy is 4 x 10-6 (i.e., the sum of the four primary risk-driving 

constituents at a risk of 1 x 10-6 from benzene, ethylbenzene, naphthalene, and polyaromatic hydrocarbons 
(PAHs)). 

19  The methodology for development of the conservative screening levels presented in Table 1 is provided in the 
SWRCB document entitled Technical Justification for Soil Screening Levels for Direct Contact and Outdoor 
Air Exposure Pathways (SWRCB, 2012a).  For the target chemicals listed in Table 1, the final screening 
criteria was based on modeling concentrations that resulted in an estimated additional carcinogenic risk of 
1 x 10-6.   

20  PES Environmental, Inc.  2005.  Intrusive Earthwork Guidance Plan , The Atrium at Emery Bay Plaza, 
1650 65th Street, Emeryville, California.  May 5. 
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will be determined based on evaluation of potential risks to subsurface workers and stipulated 
in a work-scope specific health and safety plan prepared by a qualified environmental 
professional. 
 
4. Groundwater Media-Specific Criteria 
 
Overall Attainment of Groundwater Media-Specific Criteria 
 
The site satisfies the groundwater media-specific criteria.  As presented in the SCM, and 
discussed in the LTCP Evaluation, groundwater concentrations in the source area (monitored 
by wells MW-2, MW-4, MW-6, and EW-1) are below relevant regulatory comparison criteria, 
are stable or declining, and the plume has been defined and is limited to a restricted onsite 
area.  
 
Additional Considerations Regarding Upgradient Well MW-8 
 
As noted in the ACEH 2013 Letter and as we discussed on August 22, 2013 staff commented 
on the presence of benzene concentrations in well MW-8, and in particular, the potential for 
vapor intrusion.  However, as noted in the Site Conceptual Model (SCM) 21, petroleum 
hydrocarbon constituents were generally not detected at or above laboratory reporting limits 
during monitoring events conducted from 1994 through 2000 and, as such, the recent 
detections are likely from an upgradient off-site source.  Comparisons of the average benzene-
to-TPHg ratios for groundwater in well MW-2 (0.11) and well EW-1 (0.08) versus well MW-8 
(4.96) also strongly suggest the presence of a less-aged fuel, and as such indicate the detections 
are not associated with the subject tank release. 
 
Stable Groundwater Depths and Flow Direction  
 
Based on our discussions, PES reviewed historical groundwater monitoring data to assess 
the potential for the presence of the petroleum hydrocarbons in well MW-8 due to variance 
in groundwater depth or flow direction.  A plot depicting historical depth-to-water 
measurements at well MW-8 over time is presented in Appendix C.  As indicated in the 
attached plot, groundwater levels have been generally stable over time.  Based on the 
monitoring network groundwater elevations measurements, groundwater flow direction in the 
vicinity has also been consistently to the southwest.  A rose diagram indicating estimated 
historical groundwater flow directions at the site is presented in Appendix D.  The rose 

                                          
21  PES Environmental, Inc. 2013.  Site Conceptual Model, 1650 65th Street, Emeryville, California, Fuel Leak 

Case No. RO0000440, Geotracker Global ID T0600100511.  May 22. 
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diagram was compiled from groundwater elevation contour maps from available historical 
monitoring reports prepared over a 20-year period between 1992 and 2012.    
 
Due to the presence of a continuous levee located approximately 250 west of the site (upon 
which Interstate Highway 80 was constructed), tidal influence from San Francisco Bay does 
not appear to significantly affect groundwater flow direction or elevation.  
 
Indications of Limited Extent of Affected Groundwater in the Vicinity of MW-8 
 
As presented in the SCM, concentrations of benzene and TPHg in wells MW-2 and EW-1 
(located approximately 80 feet away, and directly downgradient, from well MW-8) are stable 
or declining, and collectively indicate:  (1) these wells have not been significantly influenced 
by the concentrations detected in upgradient well MW-8; and (2) concentrations at these wells 
indicate that natural attenuation processes are likely restricting the areal extent of affected 
groundwater downgradient from the vicinity of MW-8. 
 
Finally, there do not appear to be potential vapor intrusion exposure scenarios for commercial 
workers or residents in the vicinity of well MW-8.  Well MW-8 is located in the central 
portion of the site parking lot; as such (and consistent with the evaluation presented in the 
SCM), there are no potentially exposed receptors under current and future anticipated use of 
the site.  The adjacent property building is utilized as an unoccupied self-storage warehouse, 
and the office administration building is located in the southeast corner of the property in a 
separate building. 
 
5. Intrusive Earthwork Guidance Plan 
 
As noted in the ACEH 2013 Letter, prior testing at the site was conducted by others that 
detected low levels of various chemical parameters, unrelated to the subject LUST case.  
As we discussed in our August 22, 2013 meeting, these detections are associated with historic 
filling at the site that is typical of Bay margin properties, and do not present a material risk to 
users of the site.  
 
6. Electronic Submittal of Information (ESI) Compliance 
 
As discussed in the August 22, 2013 meeting, all pertinent and relevant information for the 
subject LUST case has been previously uploaded to ACEH and Geotracker websites.  
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Attachments:  Appendix A – Methane Control System Maintenance and Testing 
Documentation 

 Appendix B – Conservative LECR Estimates for Residual Constituents of 
Concern  

 Appendix C – Historical Depth-to-water Measurements over Time, Well MW-8 
 Appendix D – Rose Diagram - Historical Shallow Groundwater Flow Direction 
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The estimated LECR presented in the SCM is based on the conservative scenarios and 
mathematic model presented in Table 24 in the SWRCB’s Technical Justification for Soil 
Screening Levels for Direct Contact and Outdoor Air Exposure Pathway (Technical 
Justification)5, which was utilized in calculating the concentrations presented in Table 1 of the 
Policy.  Derivation of the screening levels are presented in the Technical Justification.  The 
targeted risk levels presented in the Policy are in accordance with United States Environmental 
Protection Agency (USEPA)6,7 target range for acceptable site-specific lifetime excess cancer 
risk (LECR) of 1 x 10–6 to 1 x 10–4.   
 
Estimation of the cumulative cancer risk is determined using the maximum site soil 
concentration, and calculating a ratio of the primary chemicals of concern (COCs) identified in 
the Policy (benzene, ethylbenzene, naphthalene, and polyaromatic hydrocarbons [PAHs]) that 
exceeded the concentrations listed in Table 1.  The ratios are multiplied by 1 x 10-6 (the target 
risk) using the formula below: 
 

݇ݏܴ݅ ൌ ቈ൬
௫ܿ݊ܿ

ܾ݈ܶܽ݁	1௫
൰  ቆ

௬ܿ݊ܿ
ܾ݈ܶܽ݁	1௬

ቇ  ൬
௭ܿ݊ܿ

ܾ݈ܶܽ݁	1௭
൰ x	10ି 

 
Based on the exposure assessment presented in the SCM, conservative risk estimates for 
potential scenarios at the site include: (1) volatilization from soil to outdoor air; and (2) utility 
worker direct contact.  The results for each scenario are presented below: 

 Maximum site soil concentrations (presented in milligrams per kilogram [mg/kg]) 
exceeded the concentrations associated with potential volatilization from soil to outdoor 
air for commercial/industrial use presented in Table 1 of the Policy for benzene and 
ethylbenzene.  The calculated LECR indicates an estimated LECR of approximately 
1.5 x 10-5: 

 ܴ݅݇ݏ ൌ ൬
ଵ್

ଵଶೌ್	భ	್,ఱషభబ		್ೞ
൰  ൬

ଶଽ್
ଵଷସೌ್	భ	್,ఱషభబ		್ೞ

൰൨ x	10ି 

 		ܴ݅݇ݏ		ൌ	1.5	x	10	‐5	

                                          
4  Table 2: Equations Used to Develop Soil Screening Levels for the Direct Contact Pathways for a 

Commercial/Industrial Exposure Scenario. 
5  SWRCB, 2012.  Final: Technical Justification for Soil Screening Levels for Direct Contact and Outdoor Air 

Exposure Pathways.  March 15. 
6  U.S. Environmental Protection Agency (U.S. EPA), 1989.  Risk Assessment Guidance for Superfund, 

Volume 1, Human Health Evaluation Manual (Part A), Interim Final.  Office of Emergency and 
Remedial Response, Washington D.C., EPA/540/1-89/002.  July. 

 7  The baseline acceptable risk utilized for the Policy is 4 x 10-6 (i.e., the sum of the four primary risk-driving 
constituents at a risk of 1 x 10-6 from benzene, ethylbenzene, naphthalene, and polyaromatic hydrocarbons 
(PAHs)). 
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 PES notes that the actual risk is likely less due to the absence of consistent outdoor 
receptors in the parking lot; and 

 For utility worker direct contact criteria, the estimated LECR is approximately 
1.1 x 10-5: 

 ܴ݅݇ݏ ൌ ൬
ଵ್

ଵସೌ್	భ	್,బషభబ		್ೞ
൰൨ x	10ି 

  ܴ݅݇ݏ		ൌ	1.1	x	10‐5	
 
The estimated LECR for utility worker direct contact for COCs identified in the Policy is well 
within the range considered protective of human health for commercial site use.  Furthermore, 
the LECR would likely be further reduced by site regulation provided by the IEGP requiring 
assessment of health and safety precautions prior to any significant subsurface work. 
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HISTORICAL DEPTH-TO-WATER MEASUREMENTS OVER TIME, WELL MW-8 
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ROSE DIAGRAM - HISTORICAL SHALLOW GROUNDWATER FLOW DIRECTION 
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