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1 INTRODUCTION 

On behalf of Sybase, Inc. (“Sybase”), Erler & Kalinowski, Inc. (“EKI”) is pleased to 
submit this Report of Additional Site Investigation and 2012 Request for Site Closure 
pertaining to underground storage tanks (“USTs”) formerly located at 6601 and 6603 
Shellmound Street (formerly Bay Street), in Emeryville, California (the “Site”)  (Figure 
1).  Sybase sold the Site in 1998, and the property currently is occupied by the 
Ex’pression College for Digital Arts.  Historically, the Site was part of the former 
Emeryville municipal landfill.   
 
This report and closure request summarizes additional Site characterization performed by 
Sybase in accordance with the following documents: 
 

 Work Plan for Subslab Vapor Sampling, 6601/6603 Bay Street and 1650 65th 
Street, Emeryville, California, (“Work Plan”) prepared by EKI and submitted to 
Alameda County Environmental Health Department (“ACEH”) on 
15 August 2011;  

 A letter from ACEH, dated 1 November 2011, entitled Modified Work Plan 
Approval; Fuel Leak Case No’s. RO0000042 / RO0000043 and Geotracker 
Global ID’s TO000100825 / T0600100470, Mussalem / Sybase and Richardson / 
Sybase, 6601 and 6603 Bay Street, Emeryville, CA 94608, and  

 An ACEH email to EKI requesting additional subslab vapor sampling, dated 12 
April 2012, with subject line RE: Data for 6601/6603 Shellmound (RO42 and 
RO43).  This email discussed results of subslab vapor sampling conducted by EKI 
on 23 December 2011, which was reported as draft tables and figures submitted to 
ACEH in an email dated 3 February 2012.   

 
This report provides background information and a summary of the Site history in 
Section 2, describes recent field investigations of vapor intrusion and monitoring well 
sampling in Section 3, summarizes analytical results of the investigations in Section 4, 
discusses the current understanding of Site conditions in Section 5, and in Section 6 
compares conditions at the Site with specific criteria under the California State Water 
Resources Control Board (“SWRCB”) Low-Threat Underground Storage Tank Case 
Closure Policy (“Low-Threat Closure Policy”), adopted 1 May 2012.   
 
Based on the findings described herein, as well as on previous investigations, EKI 
suggests that no further study or action at the Site is necessary, and again requests that the 
Site be considered for closure under the current Low-Threat Closure Policy.   
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1.1 Limitations and Exceptions of Site Investigation 

The conclusions and recommendations presented herein are our professional opinion and 
are not a warranty or guaranty as to the presence, absence, or extent of contamination at 
the Site or of releases from or near the Site.  The facts presented herein are based on 
available information obtained by EKI and represent existing conditions at the Site at the 
time the information was collected.   
 

1.2 Report Reliance 

This report was prepared pursuant to EKI’s Agreement with Sybase, dated 4 February 
2009, and subsequent work authorizations, dated 16 May 2009, 15 March 2010, and 
22 April 2011.  This report is for the sole use and reliance of Sybase.  Unless specifically 
authorized in writing in an agreement acceptable to EKI, the reliance on this report by 
any other entity or third party is not permitted or authorized.  Reliance on the information 
contained in this report by any other entity or third party without written authorization by 
EKI does not make the third party a beneficiary to EKI’s Agreement with Sybase.  Any 
such unauthorized reliance on or use of this report, including any of its information or 
conclusions, will be at such third party’s sole risk.   
 

2 SUMMARY OF BACKGROUND AND SITE HISTORY 

Three underground fuel storage tanks (“USTs”) were reportedly installed at the Site in 
1973.1  The general former location of the USTs is shown on Figure 2.  The 6,000-gallon 
easternmost UST was used to store diesel; the central 7,500-gallon UST was used to store 
leaded gasoline, and the western 2,000-gallon UST was used for unleaded gasoline.  This 
history of the tank removal and associated monitoring is summarized below.  The 
subsequent closure requests and follow-up investigations are described in the sections 
that follow the summary.   
 

 The USTs were removed from the Site in August and October 1989.  At the time 
of the removal, “no obvious holes, perforations, or corrosion was noted”.  The 
tanks had reportedly passed system pressurization tests in 1987 and 1989.  Free 
product flowed into the excavation. During the period from 23 August to 12 
September 1989, a reported total of 4,950 gallons of accumulated petroleum and 
groundwater was removed by a hazardous waste hauler and disposed offsite.  The 
excavation was extended to a depth of approximately 15 to 16 feet below ground 
surface (“bgs”), and remained open until it was dewatered and backfilled on 23 
February 1990 (Dubovsky and Petite, 1990).   

 
                                                 
1A report prepared by William Dubovsky Environmental and Petite Engineering, dated July 1990 (“Dubovsky & Petite, 
1990”) summarized the history and removal of the USTs, and soil and groundwater sampling performed at that time.   
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 Analytical results for soil and groundwater samples collected in 1989 to 1990 
from the excavation sidewalls and excavation pit, respectively, indicated the 
presence of extractable petroleum hydrocarbons quantified as diesel (“TEPH”), 
purgeable petroleum hydrocarbons quantified as gasoline (“TPPH”), oil and 
grease, and benzene, toluene, ethylbenzene, and xylenes (“BTEX”) in both soil 
and groundwater.  
 

 Groundwater monitoring was performed from 1989 through 1997.  Groundwater 
samples were collected from two monitoring wells (MW-5 and MW-7), located 
off-site and 50 to 75 feet downgradient of the former tanks, and analyzed for 
TPPH and BTEX (Figure 2) (PES, 1995).  In 1996 and 1997, EKI collected 
samples from these wells on behalf of Sybase, and analyzed the samples for 
TEPH, TPPH, BTEX, and methyl tertiary butyl ether (“MTBE”) (EKI, 1997a). 
Results of historical groundwater monitoring are included in Table 1. 
 

 In 1996, EKI drilled and sampled six soil boreholes at the Site to assess the lateral 
extent of petroleum hydrocarbons and related constituents in soil and groundwater 
(EKI, 1996).  Results of the groundwater sampling from that investigation are 
shown on Figure 3.  Tables summarizing all soil and groundwater results from the 
1996 investigation are provided in Appendix A. 

  

2.1 1997 Closure Request 

In 1997, EKI, on behalf of Sybase, submitted a closure report (EKI, 1997a) and closure 
report addendum (EKI, 1997b) requesting that ACEH grant closure of the case.  
Arguments in favor of closing the Site were based on (a) a lack of significant sources of 
petroleum hydrocarbons related to the former USTs in shallow soil; (b) a lack of 
polycyclic aromatic hydrocarbons (“PAHs”) and methyl-tert-butyl ether (“MTBE”) in 
soil; (c) a Mann-Kendall statistical analysis of Site historical groundwater concentrations 
of petroleum compounds indicating that the plume was stable or decreasing; (d) a risk 
analysis indicating that potential human health risks due to residual chemicals related to 
the former USTs were less than or within U.S. EPA’s acceptable risk range, and that the 
risks also were less than California State Proposition 65 notification level of 10-5; and (e) 
comparison of Site groundwater concentrations to water quality objectives for protection 
of aquatic organisms indicating that chemicals of concern at the Site presented minimal 
potential risks to the environment. 

 
In response to the closure report, ACEH issued a letter, dated 23 June 1998 (ACEH, 
1998), indicating that ACEH was ready to prepare a case closure memorandum for 
review by ACEH staff and submittal to the Regional Water Quality Control Board, San 
Francisco Bay Region (“RWQCB”).  The letter further indicated that a case closure letter 
may be issued within 60 to 90 days of the date of the June 1998 letter.  However, a case 
closure letter for the Site was never received by Sybase.   
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Eight years later, in 2006, ACEH requested all available documents associated with the 
Site from Sybase, because case files maintained by ACEH reportedly were missing and 
could not be located.  Sybase complied with ACEH’s request that year.   

 

2.2 ACEH 2008 Request for Additional Investigation 

After reviewing the available information, ACEH requested in a December 2008 letter 
that Sybase (a) define the extent of separate phase and dissolved phase petroleum 
hydrocarbons in groundwater, (b) assess potential migration and exposure pathways for 
hydrocarbons, including both utility lines and nearby wells, (c) define the vertical and 
lateral extent of petroleum hydrocarbons in soil, and (d) assess the vapor intrusion 
pathway through soil gas sampling (ACEH, 2008).   
 
Representatives from EKI, Sybase, and Griffin Capital Management (property managers 
for the Site and the adjacent 1650 65th Street parcel) met with ACEH on 16 April 2009 to 
discuss the agency’s concerns and explore options to address these concerns.   
 

2.3 2010 Preferential Pathway Evaluation, Additional Site Investigation, and 

Vapor Intrusion Assessment 

In June 2009, EKI submitted a Work Plan to ACEH for additional site characterization 
and a preferential pathway evaluation.  ACEH approved the Work Plan, conditional upon 
incorporation of minor revisions, in a letter dated 14 August 2009.  EKI addressed the 
requested revisions in a follow-up letter dated 11 September 2009.     

2.3.1 Preferential Pathway Evaluation 
EKI presented initial findings of the preferential pathway study in a section of the 2009 
Work Plan (EKI, 2009).  EKI described the results of the complete evaluation, including 
a well survey and utility assessment in the May 2010 report entitled Site Investigation 
And Closure Request Report, 6601/6603 Shellmound Street, Emeryville, California (EKI, 
2010).  No lateral or vertical conduits were identified as part of the preferential pathway 
evaluation.  The well survey indicated that known offsite wells located within 500 feet of 
the Site were screened no deeper than 30 ft bgs, and were used only for groundwater 
investigation or remediation purposes.  Potential lateral conduits such as buried utilities 
were confirmed to exist only above the saturated zone. 

2.3.2 2010 Additional Site Investigation 

 
In March and April 2010, EKI performed additional characterization activities at the Site, 
including drilling three boreholes (SB-7, SB-8, and SB-9) to depths of 18 to 24 feet 
below ground surface (“ft bgs”) for collection of soil samples, and drilling four boreholes 
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(GGW-1, GGW-2, GGW-3, and GGW-4) to depths of 13.5 to 15 ft bgs for grab 
groundwater sampling.  Soil and groundwater samples were collected and analyzed for 
petroleum hydrocarbons and related constituents.  The objectives of the sampling were to 
characterize the lateral and vertical extent of petroleum hydrocarbons and related 
constituents in soil and groundwater to the south, southeast, and east of the former tank 
excavation area (Figures 2 and 3). 
 
Soil and groundwater samples were analyzed for TPPH, TEPH, BTEX compounds, fuel 
oxygenates including 1,2-dibromoethane (“EDB”), and 1,2-dichloroethane (“1,2-DCA”), 
and polycyclic aromatic hydrocarbons (“PAHs”).  Soil samples also were analyzed for 
moisture content, and groundwater samples were analyzed for total dissolved solids 
(“TDS”).  Analytical results for grab groundwater and soil samples from 2010 are 
summarized in Tables 2 and 3.  Detailed descriptions of drilling and sampling techniques, 
borehole logs, field notes, and full analytical results are compiled in EKI (2010).  Key 
findings from the site investigation included: 
 

 Residual petroleum hydrocarbons in soil from the former USTs at the Site 
generally are restricted to the saturated zone.  Volatile organic compound 
(“VOC”) and polycyclic aromatic hydrocarbon (“PAH”) concentrations in soil 
generally remain below commercial/industrial Environmental Screening Levels 
(“ESLs”) published by the California Regional Water Quality Control Board. San 
Francisco Bay Region (“RWQCB”).  The Site is paved and there is no direct-
contact exposure pathway based on the current usage.   

 
 The lateral extent of petroleum hydrocarbons and related constituents in 

groundwater has been characterized.  Although a sheen is present near and 
downgradient of the former tank area, the extent is limited, as shown by 
groundwater analytical data at locations MW-5, MW-7, GGW-3 and GGW-4 on 
Figure 2.  A map of the piezometric surface using Site wells (PES, 2012) shows 
the local gradient direction to be southwest (Appendix B). 
 

 The concentration of benzene in monitoring wells MW-5 and MW-7 has 
decreased significantly over time to below detection limits, as shown in Table 1.  
In addition, petroleum hydrocarbon and related constituent concentrations in grab 
groundwater samples collected in 2010 were significantly lower than those 
collected in 1996. 

 

2.3.3 2010 Vapor Intrusion Assessment  

In the 2008 letter (with clarifications in 2009), ACEH requested that a vapor intrusion 
assessment be performed at the Site, expressing concern that benzene and naphthalene 
could pose a risk to human health via the vapor intrusion pathway.  Based on discussion 
with ACEH, it was agreed that EKI would use existing groundwater and soil analytical 
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data to assess the potential for vapor intrusion.  EKI compared available groundwater 
data to the ESLs for vapor intrusion concerns (RWQCB, 2008).   
 
Groundwater analytical results from the 2010 investigation are summarized in Table 2.  
Benzene was detected at 56 ug/L in sample GGW-1, near the former UST excavation, 2.1 
ug/L in sample GGW-3, located east and upgradient of the former USTs, and 0.9 ug/L in 
sample GGW-2, located southeast and cross-gradient of the former USTs.  Naphthalene 
was not detected above laboratory reporting limits of 9.4 ug/L to 98 ug/L in the four grab 
groundwater samples. 
 
The maximum historical benzene concentration in Site groundwater was 240 ug/L in a 
May 1990 sample from monitoring well MW-7, the closest well to the former tank 
location (Figure 2).  Only one historical groundwater grab sample from 1996 (borehole 
SB-6) was analyzed for naphthalene.  Naphthalene was not detected in this sample above 
the laboratory reporting limit of 10,000 ug/L (EKI, 1996).   
 
All detected benzene concentrations in groundwater are well below the commercial/ 
industrial ESL of 1,800 ug/L for vapor intrusion to indoor air.   Naphthalene was not 
detected with a maximum reporting limit of 10,000 ug/L (EKI, 1996), which is below the 
11,000 ug/L commercial/ industrial ESL for vapor intrusion (RWQCB, 2008). 
 
Soil ESLs are not available for the vapor intrusion pathway, so EKI compared available 
soil benzene concentrations to ESLs for direct contact and groundwater protection.  The 
maximum soil benzene concentration from the 2010 investigation was 0.01 mg/kg, and 
the maximum 1996 soil benzene concentration was 0.019 mg/kg (EKI, 1996), both of 
which are less than the commercial/ industrial ESLs of 0.27 mg/kg for direct contact, and 
0.044 mg/kg for protection of drinking water resources.  Up to 0.76 mg/kg benzene in 
soil was reportedly measured in soil samples collected during tank removal in 1989.  
suggesting an incremental increased cancer risk of 3 x 10-6 through the direct contact 
exposure pathway (EKI, 2010), but details regarding location and collection of these 
samples apparently are no longer available.   
 
Based on the 2010 investigation results, EKI concluded that residual VOCs in Site soil 
and groundwater do not present significant vapor intrusion risks to human health. 
   

2.4 ACEH 2011 Request for Vapor Intrusion Work Plan 

In a letter dated 1 April 2011, ACEH provided comments on EKI’s 2010 investigation 
report, acknowledging that Site groundwater concentrations are below ESLs for vapor 
intrusion.   
 
ACEH did express concern, citing groundwater analytical data from the adjacent 1650 
65th Street property, that elevated concentrations of methane beneath Site buildings could 
impede the oxidation of residual hydrocarbons, thus allowing buildup and movement of 
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volatile petroleum hydrocarbons into the buildings.  ACEH also indicated a preference 
for use of soil vapor data over soil or groundwater data to evaluate the potential for vapor 
intrusion into buildings.  ACEH requested (a) submittal of a vapor intrusion investigation 
work plan, and (b) additional sampling of nearby groundwater monitoring wells on the 
1650 65th Street property.   
 

2.5 2011 Work Plan for Subslab Vapor Sampling 

On behalf of Sybase, EKI prepared a subslab vapor sampling plan for 6601/6603 
Shellmound Street and 1650 65th Street, dated 17 August 2011 (EKI, 2011).  The work 
plan proposed installation and sampling of subslab vapor probes (“SSVPs”) at four 
indoor locations near the former USTs, one in the 6601 Shellmound Street building, one 
in the 6603 Shellmound Street building, and two in the 1650 65th Street building.  The 
two SSVP locations in the 6601/6603 Shellmound buildings are generally upgradient of 
the former USTs, and the two in the 1650 65th Street building are generally 
downgradient.  Final locations of the SSVPs are mapped on Figure 4.   
 
ACEH conditionally approved the work plan in a letter dated 1 November 2011, 
requesting that analyses for oxygen, nitrogen, carbon dioxide, and methane be added to 
the analytical suite.   
 

3 2011 - 2012 FIELD INVESTIGATION 

In December 2011, EKI sampled the requested monitoring wells, and installed and 
sampled the SSVPs.  A summary of the investigation is provided below, and analytical 
results are presented in Section 4.2.  More details of field investigation methods are 
presented in Appendix C.   
 

3.1 Preparation for Sampling 

Sybase does not own the Site, nor does Sybase have any current contractual relationship 
with the owner of the Site, or with the owner of the adjacent 1650 65th Street Property, so  
Sybase negotiated access for sampling with the owners and tenants prior to sampling.  
The planned field work tasks, sampling locations, and schedule were reviewed with the 
owner’s and the tenant’s representatives.  Underground Services Alert (“USA”) was 
contacted to locate buried utilities, and a private utility locating company cleared the 
proposed subslab vapor probe locations for utilities using non-destructive 
electromagnetic methods.  In accordance with standard procedures, EKI prepared a site-
specific Health and Safety Plan for EKI field personnel. 
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3.2 Groundwater Sampling and Analysis 

On 1 December 2011, EKI sampled groundwater from monitoring wells MW-3, MW-5, 
and MW-7.  Samples were collected into laboratory-supplied containers using a low-flow 
minimal-drawdown technique, and were stored in an insulated cooler on ice immediately 
after collection.  EKI carried the samples directly to Curtis & Tompkins, LTD, a 
California-certified analytical lab, for analysis of:  
 

 VOCs (including halogenated VOCs) by EPA Method 8260B;  
 Fuel oxygenates, 1,2-DCA, and EDB by EPA Method 8260B;  
 Total purgeable petroleum hydrocarbons as gasoline (“TPPH”) by EPA Method 

8015M;  
 Total extractable petroleum hydrocarbons as diesel (“TEPH”), with silica gel 

treatment, by EPA Method 8015M; and  
 TDS by SM2540C.   

 
Additional details of field procedures during monitoring well sampling are included in 
Appendix C. 
 

3.3 Subslab Vapor Probe Installation and Sampling 

Buildings at the Site and on the 1650 65th Street property are slab-on-grade construction. 
The 1650 65th Street building was constructed with a passive ventilation system designed 
to reduce methane buildup under the slab.  In the letter of 1 April 2011, ACEH expressed 
concern regarding the potential for intrusion of VOCs into indoor air from groundwater 
and soil concentrations of petroleum hydrocarbons, and requested a vapor intrusion work 
plan to investigate the issue.   
 
On 23 December 2011, EKI drilled and installed SSVPs in the building slabs using a 
hand-held electric hammer drill, then sampled the probes the same day, using laboratory-
provided evacuated stainless-steel gas-sampling “Summa” canisters.  
 
EKI conducted subslab vapor sampling within an enclosed space (“shroud”) around each 
SSVP.  The air inside the shroud was spiked with 1,1,1,2-tetrafluoroethene (“TeFA”), a 
leak-check compound, to indicate the presence of leaks in the sampling system, if any.  
The air inside the shroud was sampled separately and analyzed for TeFA, so that the 
concentration ratio between shroud sample and SSVP sample could be used to estimate 
dilution, in case of leakage.   
 
EKI also collected an outdoor time-weighted ambient air sample, to examine the effects 
of the Interstate-80 freeway located immediately west of the Site.  Further details of 
SSVP construction and sampling procedures used are compiled in Appendix C.     
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After collection, samples were couriered to K-Prime Analytical, Inc. of Santa Rosa, 
California, for analysis of BTEX compounds by EPA Method TO-15, major gases 
(methane, oxygen, nitrogen, and carbon dioxide) by ASTM D 1946, and TeFA by EPA 
Method TO-3.   
 
After reviewing preliminary results of the 2011 SSVP sampling, ACEH requested an 
additional round of subslab vapor sampling from the 1650 65th Street Property.  On 
2 May 2012 EKI collected an additional set of samples from the SSVPs, and another 
time-weighted average ambient air sample from outside the building.  Sampling 
techniques were the same as those used in December 2011, i.e., using laboratory-
provided evacuated stainless-steel gas-sampling canisters and leak-check sampling 
shrouds for data quality assurance.   
 

4 2011 - 2012 FIELD INVESTIGATION RESULTS 

Analytical results for monitoring well groundwater samples and subslab vapor samples 
are summarized in Tables 1 and 4, respectively, and are shown on Figures 2 and 4, 
respectively.  The laboratory data sheets are compiled in Appendix D.   
 

4.1 2011 Groundwater Analytical Data 

No halogenated VOCs were detected in the groundwater samples from 2011.  The sample 
from monitoring well MW-3 contained benzene at 2.8 ug/L, TPPH at 73 ug/L, and 
MTBE at 1.5 ug/L.  The sample from monitoring well MW-5 did not contain benzene 
above reporting limits, but contained TPPH and TEPH at 180 and 250 ug/L, respectively, 
and MTBE at 2.2 ug/L.  The sample from well MW-7 did not contain any BTEX 
compounds, TPPH, TEPH, or fuel oxygenates above the laboratory reporting limits.  
Overall, concentrations detected in the monitoring wells are consistent with, or lower 
than, historical data (Table 1).  

4.2 2011 and 2012 Subslab Vapor Analytical Data 

 
Table 4 summarizes subslab vapor analytical results for the December 2011 and May 
2012 sampling events.  Results also are mapped on Figure 4.   
 
The October 2011 Vapor Intrusion Guidance published by the California Environmental 
Protection Agency Department of Toxic Substances Control (CalEPA, 2011) specifies a 
method to calculate subslab vapor screening-level concentrations (“screening levels”) 
that represent insignificantly low vapor-intrusion risks for human health.  According to 
CalEPA (2011), subslab screening levels are calculated by multiplying the RWQCB 
indoor air ESLs for commercial / industrial sites by an attenuation factor of 20.  Using 
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this method, the calculated subslab vapor screening level for benzene is 2.8 ug/m3, and 
the subslab vapor screening level for total hydrocarbons as gasoline (“TVH C2-C10” or 
“TPPH”) is 280 ug/m3. 
 
RWQCB ESLs for soil vapor also may be considered relevant screening levels; the ESL 
for benzene is 280 ug/m3, and the RWQCB ESL for TPPH in soil gas is 29,000 ug/m3.  
Comparison of results from the 2011 and 2012 subslab vapor sampling events to 
RWQCB ESLs shows that all BTEX and TPPH compound concentrations were well 
below their applicable ESLs for shallow soil vapor at commercial/ industrial sites 
(Table 4).     

4.2.1 December 2011 Results 

The December 2011 SSVP sampling showed low concentrations of VOCs in some 
locations (Table 4), generally below subslab screening levels calculated from RWQCB 
indoor air ESLs, using an attenuation factor of 20 (DTSC, 2011).  The exception was 
location SSVP1650-4, in an office hallway of the 1650 65th Street building, 
approximately 65 ft southwest of monitoring well MW-7.  Benzene in this sample was 
5.21 ug/m3, slightly above the DTSC subslab screening level of 2.8 ug/m3, but below the 
RWQCB soil gas ESL of 280 ug/m3.  Benzene was not detected above laboratory 
reporting limits of 1.6 ug/m3 in samples from beneath the 6601 - 6603 Shellmound 
building.    
 
Based on the outdoor ambient air sample results (Table 4), the ambient background 
concentration of benzene on the day of sampling was 1.79 ug/m3, i.e., 34% to 98% of the 
benzene concentrations detected in the SSVPs may be attributed to background 
concentration in ambient air.   
 
 
Xylenes were not detected in any of the samples.  Toluene and ethylbenzene were 
detected at maximum concentrations of 5.84 ug/m3 and 7.34 ug/m3 respectively, which 
are significantly less than their respective CalEPA DTSC subslab screening criteria of 
1,800 ug/m3 and 32 ug/m3.  (CalEPA, 2011) 

4.2.2 May 2012 Results 

In response to ACEH’s request for follow-up sampling of SSVPs at the 1650 65th Street 
building, EKI conducted another round of sampling on 2 May 2012.  No BTEX 
compounds were detected in any of the second round of subslab vapor samples.  Based 
on the existing data, benzene may be present in subslab vapor at the 1650 65th Street 
building, but concentrations are low and are not persistent through time, thus, they do not 
appear to pose a human health risk to building occupants.   
 
For the May 2012 sampling, ACEH requested additional analysis for petroleum 
hydrocarbons as gasoline.  These data were reported by the lab as total volatile 
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hydrocarbons in the C2-C10 range (“TVH C2-C10”, or “TPPH”).  TPPH was not detected 
in any of the vapor samples, with a laboratory reporting limit of 586 ug/m3.   
 
EKI contacted the director of the analytical laboratory to discuss options available to 
lower the TPPH reporting limit, given that the calculated subslab vapor screening level 
for TPPH is 280 ug/m3.  He indicated that although a reporting limit less than 586 ug/m3 
technically was possible, it would not be meaningful to report at that level due to 
interference from non-petroleum volatile hydrocarbons such as terpines (from pine trees) 
and ethanol (from natural fermentation of organic matter).   Thus, based on the available 
data, TPPH does not appear to be present in subslab vapor at the Site. 
 
The major-gas analytical results (Table 4) indicate that oxic conditions are present under 
the slabs, with oxygen concentration ranging from 18.4% to 19.4%.  Methane and carbon 
dioxide were not detected above reporting limits of 0.1%.  Nitrogen levels ranged from 
80.6 to 82.4%.   

4.2.3 Sample Quality (Leak-Check analysis) 

During the December 2011 sampling event, TeFA was detected in sample SSVP6603-2 
at 16.6 parts per million (“ppm”), indicating the presence of a very small leak which 
resulted in a very minor sample dilution of approximately 0.16%.  In the May 2012 
follow-up sampling, TeFA was detected in sample SSVP1650-4, at 10.0 (“ppm”), which 
corresponds to an insignificant sample dilution of approximately 0.068%.  See Table 4 
and Appendix D for additional details. 
 

5 DISCUSSION OF CURRENT SITE CONDITIONS 

5.1 Summary of Site Characterization 

Key findings from the 1996, 2010, 2011, and 2012 investigations are briefly summarized 
below.  Additional details may be found in EKI (1997a), EKI (1997b), and EKI (2010).   
 

 Limited extent of residual hydrocarbons.  The lateral extent of separate-phase 
petroleum hydrocarbons and related constituents in soil and groundwater has been 
characterized.  Although a sheen on groundwater was observed in some boreholes 
near the former UST area, the affected zone is limited in extent, and is bounded 
by analytical data at locations MW-5, MW-7, MW-3, GGW-3, and GGW-4 on 
Figure 2.   

 
 Characterized plume.  Concentrations and extent of chemicals of concern in 

groundwater have been characterized.  VOC concentrations in groundwater 
samples all were below available California drinking water maximum 
contaminant levels (“MCLs”), with the exception of benzene.  The concentration 
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of benzene in monitoring wells MW-5 and MW-7 has decreased over time to 
below detection limits, and all benzene groundwater concentrations were 
significantly below the 1,800 ug/L RWQCB ESL for vapor intrusion from 
groundwater to indoor commercial/industrial air (Table 1).   
 

 Characterized soil concentrations.  Residual petroleum hydrocarbons in soil from 
the former Site USTs are mostly found in the saturated zone, and VOC and PAH 
concentrations in soil generally are below commercial/industrial ESLs.   

 
 Declining chemicals concentrations.  A Mann-Kendall test and a Kendall’s Tau 

analysis, both of which are summarized in Table 5, indicate a decreasing benzene 
concentration trend in wells MW-5 and MW-7, and no trend (i.e., stable 
conditions) in downgradient well MW-3.  The decline in trend is illustrated on 
Figure 5.  Support for interpretation of a decreasing concentration trend also 
comes from grab groundwater sampling, where concentrations of petroleum 
hydrocarbons and related constituents in 2010 and 2011 were significantly lower 
than in 1996.   

 
 Lack of conduits or exposure pathways.  No lateral or vertical conduits for 

groundwater flow were identified during the 2010 preferential-pathway 
evaluation.  All wells identified within five hundred feet of the Site were 
monitoring wells, used for groundwater investigation or remediation purposes, 
having a maximum total depth of 30 ft bgs.  These do not create potential for 
vertical movement of hydrocarbon concentrations to deeper water-bearing units.  
The Site is paved, and no direct-contact soil or groundwater exposure pathway 
exists for occupants of the Site, based on current usage.   

 
 Lack of vapor intrusion risk.  Subslab vapor sampling performed in 2011 and 

2012 indicates a lack of significant vapor intrusion risk to building occupants at 
the 1650 65th Street and 6601/6603 Shellmound Street properties.  Comparison of 
observed residual VOC concentrations in soil and groundwater to ESLs supports 
this conclusion.  The vapor sampling showed that concentrations of VOCs below 
the Site buildings are very low to non-detectable, and that oxidizing conditions 
exist.  These data suggest that petroleum hydrocarbons have degraded and will 
continue to do so, as the subsurface environment under both buildings is 
conducive to biodegradation of petroleum hydrocarbons and related constituents.   

 
 Possible sources of petroleum hydrocarbons unrelated to former Site USTs. The 

Site was once part of the City of Emeryville municipal waste landfill, where 
various materials were disposed, thus, petroleum hydrocarbon components may 
be present at the Site in various locations unrelated to the former USTs.   

 
Based on the available data, no significant UST-related source of petroleum 
hydrocarbons and BTEX compounds remains at the Site.  Residual concentrations of 
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petroleum hydrocarbons do remain in the subsurface, but these concentrations are well-
characterized, and the Site does not pose a significant risk to human health or the 
environment, given current conditions and Site use.   
 

5.2 Concentration Trend Analysis of Benzene in Groundwater 

Historical groundwater VOC concentration data from MW-5 and MW-7 were statistically 
evaluated in a closure report for the Site (EKI, 1997a).  Results of a Mann-Kendall test 
for TPPH, benzene, toluene, and xylene concentrations in groundwater from the wells 
showed no statistically significant upward trend.  Moreover, a regression analysis of 
benzene concentrations in groundwater from wells MW-5 and MW-7 showed a 
decreasing slope of concentration versus time (EKI, 1997a).   
 
A re-examination of benzene concentrations which included the most recent (2011) 
groundwater data from monitoring wells MW-3, MW-5, and MW-7 provided additional 
evidence of a stable or shrinking groundwater plume (Table 5).  These data were 
subjected to an evaluation of trend with the Mann-Kendall test, using a two-tailed 95% 
confidence interval (USEPA, 2009).  The data also were analyzed using the method of 
Kendall’s Tau, a nonparametric ranked correlation coefficient technique that allows 
estimation of the strength of a monotonic relationship between two variables, in this case, 
concentration and time (Helsel & Hirsch, 2002).   
 
The Mann-Kendal test indicated a decreasing trend of benzene concentration in 
groundwater at monitoring wells MW-5 and MW-7, and stable conditions (i.e., no trend) 
at monitoring well MW-3, using a two-tailed confidence level of 95% ( = 0.025). 
 
For the Kendall’s Tau test, a positive Tau value indicates an increasing trend, and a 
negative Tau indicates a decreasing trend.  Tau values for monitoring wells MW-5 
(-0.53) and MW-7 (-0.38) indicate distinctly decreasing benzene trends.  Downgradient 
monitoring well MW-3 did not show a trend via Kendall’s Tau, meaning the 
concentration is stable.  Non-detected analytical results for a sample (i.e., censored data) 
were assumed to be present at a concentration of one-half the reporting limit for purposes 
of trend analysis.   
 
Unlike a linear or Pearson correlation coefficient, a Kendall’s Tau of 0.7 or greater 
indicates a strong positive ranked correlation between variables, corresponding to a value 
of 0.9 or greater for the more familiar linear correlation coefficient (Helsel & Hirsch, 
2002).  Correspondingly, a Kendall’s Tau of -0.7 or less indicates a strong negative 
ranked correlation.   
 
Helsel & Hirsch (2002) note that Kendall’s Tau can be applied to censored datasets, is 
resistant to outliers, and measures both linear and nonlinear monotonic correlations.  
Table 5 shows a summary of the Kendall’s Tau analysis for benzene in groundwater, the 
primary chemical of concern at the Site for vapor intrusion into indoor air.  Figure 5 is a 
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scatterplot of the logarithm of benzene concentration data from all three wells versus 
time.   
 
Taken together, the analytical data indicate that the hydrocarbon plume downgradient of 
the former USTs is stable or shrinking.   
 

6 REQUEST FOR SITE CLOSURE UNDER 2012 SWRCB LOW-THREAT 

UNDERGROUND STORAGE TANK CLOSURE POLICY CRITERIA 

On 1 May 2012, the SWRCB adopted their Final Low-Threat Underground Storage Tank 
Case Closure Policy, incorporating responses to comments received on the 31 January 
2012 draft (SWRCB, 2012).   
 
Based on (a) the extensive history of investigation, (b) the resulting suite of analytical 
data characterizing the Site, (c) the concentrations of residual petroleum hydrocarbons 
and related constituents in Site soil, groundwater, and soil vapor, and (d) the favorable 
comparison of Site data to the Low-Threat Closure Policy, Sybase does not believe the 
Site poses a significant risk to human health or the environment, and requests that ACEH 
issue a case-closure letter for the 6601/6603 Shellmound Site.   
 
A comparison of Site characteristics and data are made to required criteria within the 
Low-Threat Closure Policy below.  Based on this comparison, the Site qualifies for 
closure.   

6.1 Criteria for Closure under SWRCB Final Low-Threat Underground 

Storage Tank Case Closure Policy Adopted 1 May 2012 

The SWRCB Low-Threat Closure Policy states several categories of criteria that a given 
UST site must meet for case closure under this policy.  These categories include general 
criteria, and media-specific criteria for groundwater, vapor intrusion, and direct contact 
and outdoor air exposure.  The Site meets these criteria (listed in italics), as explained 
below.   

6.2 General Criteria for Low-Threat Closure 

1) The site is located within the service area of a public water system.  
 
The Site, 6601-6603 Shellmound Street, is located within the municipal boundaries of 
Emeryville, California, and is part of the service area of Alameda County Public Works.   
 
2) The release consists only of petroleum.  
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Multiple sampling events and analytical results indicate that petroleum hydrocarbons are 
the only release from the former USTs at the Site.  Data from 2011 indicate that 
halogenated VOCs are not present.  
 
3) The “primary” release of petroleum has been stopped.   
 
A 6,000-gallon diesel UST was used to store diesel, and two gasoline USTs, one 7,500 
gallons and one 2,000 gallons, were removed in 1989, along with surrounding soil and 
approximately 4,950 gallons of free product and groundwater.   
 
4) Free product has been removed to the maximum extent practicable.  
 
During excavation of the USTs, soil was removed to a maximum depth of approximately 
13 ft bgs, and the excavation was fenced and left open for several months.  The 
excavation later was extended laterally to the east.  Accumulations of approximately 
4,950 gallons of separate phase liquid petroleum product and groundwater that flowed 
into the pit from the sidewalls were removed by vacuum truck, and disposed offsite over 
several mobilizations.   
 
5) A Conceptual Site Model has been developed specifying the nature, extent, and 

mobility of release.   
 
The conceptual site model is presented herein, and in EKI (1997a), and EKI (2010).  The 
conceptual model may be summarized as the release of diesel fuel and gasoline from 
three former USTs located at the Site, followed by a number of years of slow migration 
of a plume of petroleum hydrocarbons, and attenuation of the plume through natural 
breakdown processes.  The plume appears to extend from the former UST location, 
chiefly in the upper saturated zone, approximately to monitoring well MW-3 on the 
adjoining parcel to the south (1650 65th Street).  Some limited locations of free-phase 
hydrocarbons appear to remain at the Site, in the immediate vicinity of the former UST 
excavation, at depths near the top of the saturated zone.  Results from multiple 
groundwater samples collected over the period 1989 through 2011 indicate that BTEX 
concentrations in groundwater have decreased to maximum levels at or below laboratory 
reporting limits.  Statistical analysis of concentration trends indicate two of three 
monitoring wells (MW-5 and MW-7) have decreasing concentrations of benzene, and one 
well (downgradient well MW-3)  has no discernible trend, i.e., it is stable.  Analysis of 
subslab vapor samples indicate no significant risk to human health from vapor intrusion 
into buildings.   
 
6) Any “Secondary source” (defined as “petroleum-impacted soil or groundwater 

located at, or immediately beneath, the point of release from the primary source”) has 
been removed to the extent practicable.   
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As described in Section 2, overexcavation of soil and vacuum-removal of free product 
and groundwater was performed at the time of UST removal in 1989-1990.  Residual 
petroleum hydrocarbons in soil remain in the saturated zone.   
 
7) Soil or groundwater has been tested for MTBE and results reported in 

accordance with Health and Safety Code  Section 25296.15.   
 
Groundwater samples have been collected on several occasions from 1997 through 2011 
and analyzed for MTBE.  Based on the available analytical data, concentrations are 
declining in MW-5 (2.2 ug/L in 2011), have declined below reporting limits in MW-7 
(<1 ug/L in 2011), and are slightly above the reporting limit in MW-3 (1.5 ug/Lin 2011).  
The ESL for MTBE for gross contamination is 5 ug/L; thus, all recent analytical data for 
groundwater (i.e., post-1997) are below the lowest ESL for MTBE in groundwater.   
 
8) The Site does not present a public nuisance as defined by Water Code sec. 13050, 

specifically: 
a. The Site is not injurious to health, indecent or offensive to the senses, an 

obstruction to the free use of the property that interferes with the 
“comfortable enjoyment of life or property”; 

b. The Site does not affect an entire community, neighborhood, or 
considerable number of persons; and 

c. Contamination at the Site does not occur during, or as a result of, 
treatment or disposal of wastes.   

 
The Site meets all three public nuisance criteria.   
 

6.3 Specific Criteria for Groundwater 

9) SWRCB Resolution 92-49 states that groundwater cleanup must “attain either 
background water quality or best water quality that is reasonable”, within a 
“reasonable time frame”, which is stated not necessarily to be at the time of case 
closure.   

 
Based on analytical data going back two over decades, the hydrocarbon plume in 
groundwater is decreasing in concentration near the former source, and is stable near the 
downgradient edge.  Thus, the Site hydrocarbon plume appears to be undergoing natural 
attenuation, which reasonably may be expected to be complete before Site groundwater is 
likely to be used for human consumption.  Background water quality precludes use of the 
local shallow groundwater for human consumption under most conceivable conditions, 
due to its high concentration of total dissolved solids, the presence of a former municipal 
landfill, and the Site’s close proximity to San Francisco Bay.   
 
10) The plume must be stable or decreasing in areal extent, and must be classified as 

one of five categories detailed in SWRCB (2012), specifying plume dimensions, 
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maximum concentrations of benzene and MTBE, and proximity to water supply wells or 
surface water bodies.   

 
The Site may be classified as Class 4, except for a criterion prohibiting free product.  
Based on soil boreholes and analytical data, there appears to be an areally limited, 
discontinuous, weathered source of free product in soil within the upper saturated zone, 
immediately adjacent to the former UST excavation.   
 
Regarding other criteria for this classification,  

 The contaminant plume that exceeds water quality objectives (Drinking water 
MCL for benzene, although the water fails secondary standards for TDS) is less 
than 1,000 feet in length, extending approximately 500 feet from the former UST 
location toward San Francisco Bay; 

  Supply wells screened within the zone of elevated petroleum concentrations are 
not known to be operated within a 1,000-foot radius of the Site; and 

 Dissolved concentrations of benzene and MTBE are less than 1,000 ug/L (recent 
benzene concentrations range from 2.8 ug/L, to < 0.5 ug/L, and recent MTBE 
concentrations range from 2.2 ug/L, to < 1.0 ug/L). 

 
The Site also may be categorized under Class 5, where the overseeing agency determines, 
based on site-specific data, that contaminant plume “poses a low threat to human health 
and safety and to the environment”, and that “water quality objectives will be achieved 
within a reasonable time frame”. 
 

6.4 Specific Criteria for Vapor Intrusion to Indoor Air 

11) The Site must be the site where the release originated, plus any adjacent parcels.   
 
A petroleum release occurred at the Site, which appears to have originated from one or 
more USTs formerly located at the Site.  It is unknown whether or not other components 
of the plume exist that are unrelated to the former USTs.    
 
12) The Site must meet requirements of one of four scenarios regarding details of 

depth to hydrocarbons, types of buildings, soil concentrations, and evidence for 
bioattenuation, or a site-specific risk assessment for the vapor intrusion pathway is 
conducted and demonstrates that human health is protected to the satisfaction of the 
regulatory agency. 

 
A Site-specific risk assessment for the vapor intrusion pathway has been conducted, by 
means of measuring subslab vapor concentrations of chemicals of concern under both 
buildings on-Site, and under the adjacent building to the south on two separate occasions.  
The analytical data from these sampling events (Table 4) indicate that concentrations are 
below appropriate screening levels which are protective of human health for building 
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occupants (RWQCB, 2008).  Analysis of subslab vapor in 2011 and 2012 showed the 
conditions under the buildings to be oxidizing, with oxygen concentrations of 17.5% to 
19.4% volumetrically, which should promote further biodegradation of petroleum 
hydrocarbons and related constituents. 
 

6.5 Specific Criteria for Direct Contact and Outdoor Air Exposure 

13) The Site must present “a low threat to human health” through exposure to 
contaminated soil through direct contact, or through volatilization of chemicals of 
concern to outdoor air.  Specific depth-concentration criteria are listed in the Low-
Threat UST Closure Policy memo. 

 
Conditions at the Site meet the listed soil concentration criteria.  Maximum 
concentrations of benzene, ethylbenzene, and naphthalene in soil do not exceed levels 
specified in Table 3 for all protective scenarios (e.g., including for residential soil 0-5 ft 
bgs):  

 Benzene 1.9 mg/kg  
o Site maximum = 0.012 mg/kg (SB-7 @ 13.0 ft bgs) 

 Ethylbenzene 21 mg/kg  
o Site maximum = 0.014 mg/kg (SB-7 @ 13.0 ft bgs) 

 Naphthalene 9.7 mg/kg  
o (maximum = ND < 1.9 mg/kg in all boreholes) 

 
 
Based on the characteristics of the Site discussed above, Sybase requests that ACEH 
issue a case-closure letter for the Site. 
 
 
  



 
 
 

 
 
EKI 950074.05 19 3 July 2012 
   
   

7 REFERENCES 

ACEH, 1998, Case Closure for the Three Underground Storage Tanks at 6601 and 6603 
Shellmound Street, Emeryville, California 94608 (STID #3696 and 3710). 
Alameda County Environmental Health, 23 June 1998. 

 
ACEH, 2008, Fuel Leak Case No. RO0000042/RO0000043 and Geotracker Global ID 

T0600100825/T06001100470, Vacant Facility, 6601 and 6603 Shellmound Street, 
Emeryville, CA 94608.  Alameda County Environmental Health, 29 December 
2008.  

 
ACEH, 2011, Modified Work Plan Approval; Fuel Leak Case No’s. RO0000042 / 

RO0000043 and Geotracker Global ID’s TO000100825 / T0600100470, 
Mussalem / Sybase and Richardson / Sybase, 6601 and 6603 Bay Street, 
Emeryville, CA 94608.  Letter from Alameda County Environmental Health to 
Sybase, Inc., dated 1 November 2011.   

 
CalEPA, 2011, Final Guidance for the Evaluation and Mitigation of Subsurface Vapor 

Intrusion to Indoor Air (Vapor Intrusion Guidance).  California Environmental 
Protection Agency, Department of Toxic Substances Control, October 2011. 

 
CalEPA, 2012, Advisory - Active Soil Gas Investigations. California Environmental 

Protection Agency, Department of Toxic Substances Control, 30 April 2012.   
 
Dubovsky and Petite, 1990, Environmental Report 6601 and 6603 Shellmound Street, 

Emeryville, California, William Dubovsky Environmental and Petite Engineering, 
July 1990. 

 
EKI, 1996, Results of Soil and Groundwater Investigations at 6601 and 6603 Shellmound 

Street, Emeryville, California.  Erler & Kalinowski, Inc., 23 August 1996. 
 
EKI, 1997a. Closure Report, Three Former Underground Storage Tanks at 6601 and 

6603 Shellmound Street, Emeryville, California.  Erler & Kalinowski, Inc., 
18 August 1997.   

 
EKI, 1997b, Addendum to Closure Report - Site Management Plan, Three Former 

Underground Storage Tanks at 6601 and 6603 Shellmound Street, Emeryville, 
California.  Erler & Kalinowski, Inc., 24 October 1997. 

 
EKI, 2010, Site Investigation and Closure Request Report, 6601/6603 Shellmound Street, 

Emeryville, California.  Erler & Kalinowski, Inc., 14 May  2010. 
 
EKI, 2011, Work Plan for Subslab Vapor Sampling, 6601/6603 Bay Street and 1650 65th 

Street, Emeryville, California.  Erler & Kalinowski, Inc., 15 August 2011.  



 
 
 

 
 
EKI 950074.05 20 3 July 2012 
   
   

 
Helsel, D.R., and R.M. Hirsch, 2002, Statistical Methods in Water Resources. U.S. 

Geological Survey, in Techniques of Water-Resources Investigations of the U.S. 
Geological Survey, Chapter A3, Book 4 - Hydrologic Analysis and Interpretation. 

 
PES, 1995, Year End Summary Report, Bioremediation Pilot Study and Quarterly 

Groundwater Monitoring, November 1995 Sampling Event, Emery Bay Plaza, 
1650 65th Street, Emeryville, California.  PES Environmental, Inc., 29 December 
1995. 

 
RWQCB, 2007.  San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin 

Plan), California Regional Water Quality Control Board, San Francisco Bay 
Region, January 2007. 

 
RWQCB, 2008.  Screening for Environmental Concerns at Sites with Contaminated Soil 

and Groundwater, California Regional Water Quality Control Board, San 
Francisco Bay Region, May 2008. 

 
SWRCB, 2012, Low-Threat Underground Storage Tank Case Closure Policy.  State 

Water Resources Control Board, adopted 1 May 2012. 
 
USEPA, 2009, Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities - 

Unified Guidance.  EPA 530/R-09-007, March 2009.



Table 1

Summary of Analytical Results for Groundwater Samples from Monitoring Wells
(a) 

6601/6603 Shellmound Street, Emeryville, California

Chemical Concentration (ug/L)

TPPH TEPH Benzene Toluene

Ethyl- 

benzene

Total 

Xylenes MTBE

Nov 89 130 NA 2.2 ND ND 3 NA

Feb 90 ND
(b) 

NA 2.5 ND ND ND NA

May 90 ND ND 2 ND ND ND NA

Aug 90 ND 800 4.4 2.9 ND 5.4 NA

Nov 90 900 800 3.4 ND ND ND NA

Mar 91 ND ND 25 25 5.3 320 NA

May 91 ND ND 2.6 ND ND ND NA

Aug 91 ND ND 1.9 ND ND ND NA

29 Jan 92 92 NA 2.4 <0.3 0.6 <0.3 NA

28 Feb 92 160 NA 2.8 <0.3 0.7 0.5 NA

28 May 92 <50 NA 2.5 <0.5 <0.5 <0.5 NA

27 Aug 92 370 NA 4 <1 <0.5 <0.5 NA

10 Nov 92 240 <100 4.2 <0.3 <0.3 <0.6 NA

18 Feb 93 140 NA 1.8 <0.5 <0.5 <0.5 NA

20 May 93 72 NA 3.1 <0.5 <0.5 <0.5 NA

19 Aug 93 <50 NA 3.2 <0.5 <0.5 0.7 NA

15 Nov 93 70 NA 2.3 0.7 <0.5 1.5 NA

14 Feb 94 120 NA 5.3 2.3 1.2 4.2 NA

16 May 94 120 NA 3.1 <0.5 <0.4 1.7 NA

10 Aug 94 100 NA 3 <0.5 0.5 <2 NA

3 Nov 94 100 NA 3 <0.5 <0.5 <2 NA

9 Feb 95 100 NA 2 <0.5 <0.5 <2 NA

9 May 95 100 NA 3 <0.5 0.5 <2 NA

10 Aug 95 100 NA 3 <0.5 <0.5 <2 NA

13 Nov 95 <50 NA 3 <0.5 <0.5 <2 NA

1 Dec 11 73 <50 2.8 <0.5 <0.5 <0.5 1.5

Nov 89 ND NA 74 ND ND 4.2 NA

Feb 90 ND NA 200 ND ND ND NA

May 90 ND ND 110 ND ND ND NA

Aug 90 ND 700 66 2.2 ND 3.8 NA

Nov 90 600 900 69 ND ND ND NA

Mar 91 ND 1100 66 2.3 ND ND NA

May 91 ND ND 110 ND ND ND NA

Aug 91 ND ND 78 2.1 ND ND NA

29 Jan 92 190 NA 90 0.5 <0.3 0.6 NA

28 Feb 92 230 NA 110 0.9 <0.3 0.5 NA

28 May 92 130 NA 100 <0.5 <0.5 <0.5 NA

27 Aug 92 520 NA 83 2 <0.5 <0.5 NA

10 Nov 92 240 <100 74 1 <0.3 <0.6 NA

18 Feb 93 190 NA 56 0.6 <0.5 <0.5 NA

20 May 93 <200 NA 56 <2 <2 <2 NA

19 Aug 93 170 NA 50 0.7 <0.5 <0.5 NA

15 Nov 93 220 NA 49 1 <1 <1 NA

14 Feb 94 140 NA 62 <0.5 <0.5 <0.5 NA

16 May 94 310 NA 140 3 <3 <3 NA

12 Aug 94 500 NA 95 34 4 14 NA

3 Nov 94 400 NA 79 0.6 <0.5 <2 NA

9 Feb 95 300 NA 74 0.8 <0.5 <2 NA

9 May 95 200 NA 47 0.5 <0.5 <2 NA

10 Aug 95 200 NA 46 0.5 <0.5 <2 NA

13 Nov 95 300 NA 48 0.7 <0.5 <2 NA

15 Jun 96 180 <40,000 39 <0.5 <0.5 <0.5 8.1

27 Dec 96 220 4,500 54 0.5 <0.5 <0.5 15

19 Jun 97 210 4,800 38 <0.5 <0.5 <0.5 7.5

6 Mar 10 99 250 <0.5 <0.5 <0.5 <1 2

1 Dec 11 180 250 <0.5 <0.5 <0.5 <1 2.2

Well Number Sample Date

MW-5 

MW-3
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Table 1

Summary of Analytical Results for Groundwater Samples from Monitoring Wells
(a) 

6601/6603 Shellmound Street, Emeryville, California

Chemical Concentration (ug/L)

TPPH TEPH Benzene Toluene

Ethyl- 

benzene

Total 

Xylenes MTBEWell Number Sample Date

May 90 NA 600 240 ND ND ND NA

Aug 90 ND ND 81 1.8 ND ND NA

Nov 90 ND 800 54 ND ND ND NA

Mar 91 ND ND 100 3.6 ND ND NA

May 91 ND ND 120 2.7 ND ND NA

Aug 91 ND ND 74 3.3 ND ND NA

29 Jan 92 270 NA 25 0.5 <0.3 0.8 NA

28 Feb 92 100 NA 33 0.7 <0.3 0.7 NA

28 May 92 150 NA 21 <0.5 <0.5 <0.5 NA

27 Aug 92 440 NA 11 1 <0.5 <0.5 NA

10 Nov 92 370 <100 31 1.2 <0.3 1.2 NA

18 Feb 93 270 NA 77 1.3 <0.5 1.4 NA

20 May 93 300 NA 150 3 <2 3 NA

19 Aug 93 110 NA 40 1 <0.5 1.1 NA

15 Nov 93 120 NA 15 0.6 <0.5 2.3 NA

14 Feb 94 120 NA 38 <0.5 <0.5 <0.5 NA

17 May 94 <300 NA 61 <3 <3 <3 NA

10 Aug 94 100 NA 9 <0.5 <0.5 <2 NA

3 Nov 94 100 NA 3 <0.5 <0.5 <2 NA

9 Feb 95 200 NA 50 0.6 <0.5 <2 NA

9 May 95 300 NA 120 1 <0.5 <2 NA

10 Aug 95 <50 NA 7 <0.5 <0.5 <2 NA

13 Nov 95 90 NA 3 <0.5 <0.5 <2 NA

16 Jun 96 <50 1,000 47 0.87 <0.5 0.8 6.5

27 Dec 96 110 2,300 35 0.88 <0.5 0.79 5

19 Jun 97 200 2,500 59 1.2 <0.5 <0.5 8.2

6 Mar 10 <50 <50 <1 <1 <1 <2 <1

1 Dec 11 <50 <50 <1 <1 <1 <2 <1

n/a n/a 1,800 530,000 170,000 160,000 80,000

Abbreviations:
TPPH  =  total purgeable petroleum hydrocarbons quantified as gasoline

TEPH  =  total extractable petroleum hydrocarbons quantified as diesel

MTBE  =  methyl tert-butyl ether

NA  =  not analyzed

n/a  =  not applicable

ND  =  not detected; historical data with unknown laboratory reporting limit.

ug/L  =  micrograms per liter

< X   = analyte not detected above the indicated laboratory reporting limit of X  ug/L.

Notes:

(c)  In addition to the analytes listed, isopropylbenzene and sec-butylbenzene were detected at 0.6 ug/L each in the December 

2011 sample from well MW-3. 

(d)  In addition to the analytes listed, isopropylbenzene was detected at 2.4 ug/L, sec-butylbenzene was detected at 0.9 ug/L, 

and n-propylbenzene was detected at 3.3 ug/L in the December 2011 sample from well MW-5.

(b)  Detection limits were not published in PES (1995), thus reporting limits are not shown for samples from this source.

(a)  Samples collected from 1996 to 2011 by Erler & Kalinowski, Inc.  Samples from 2011 were analyzed for TPPH and TEPH by 

EPA Method 8015 and for VOCs and fuel oxygenates using EPA Method 8260.  The 2011 data only shows detected analytes 

(no halogenated VOCs were detected).  Samples collected prior to 1992 by Engineering Science.  All other data are from PES 

Environmental, Inc. (December 1995).

MW-7

Groundwater ESL, 

Commercial / Industrial
(b) 
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Table 2

Summary of Grab Groundwater Analytical Data from the Spring 2010 Investigation
6601/6603 Shellmound Street, Emeryville, California

TEPH TPPH Benzene Toluene Ethyl-

benzene

Xylenes

(m&p)

Xylene

(o)

Diiso-

propyl 

ether

MTBE Tert-

butyl 

alcohol

1,2-

Dibromo-

ethane

1,2-

Dichloro-

ethane

GGW-1 3/6/2010 34,000 550 56 2.7 2.2 4 2.2 <0.5 1.4 11 <0.5 <0.5 ND 1,420

GGW-2 3/6/2010 10,000 90
(e) 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <0.5 <0.5 ND 700

GGW-3 3/6/2010 180
(e) <50 2.1 <0.5 <0.5 <0.5 <0.5 2.4 <0.5 <10 <0.5 <0.5 ND 1,530

GGW-4 4/9/2010 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <0.5 <0.5 ND 690

MW-5 3/6/2010 250
(e) 

99
(e) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2 <10 <0.5 <0.5 ND 1,290

MW-7 3/6/2010 <50 <50 <1 <1 <1 <1 <1 <1 <1 <20 <1 <1 ND 780

210 210 1 150 300 - 13 12 0.05 0.5 -
500 to 

1,500

- - 1,800 530,000 170,000 - 80,000 - 510 690 - -

100 100 170 40 30 - 5 50,000 50,000 7,000 - -

2,500 5,000 20,000 400 300 - 1,800 50,000 50,000 50,000 - -

- - 1 150 300 - 13 - 0.05 0.5 - 3,000

Abbreviations:
"C/I" = commercial/industrial land use "PAHs" = polycyclic aromatic hydrocarbons
"ESL" = Environmental Screening Level (see Reference 1) "TEPH" = total extractable petroleum hydrocarbons, quantified as diesel
"MCL" = Maximum Contaminant Level "TPPH" = total purgeable petroleum hydrocarbons, quantified as gasoline
"ND" = not detected above laboratory reporting limits "ug/L" = micrograms per liter
"MTBE" = Methyl-tert-Butyl Ether "VOCs" = volatile organic compounds

Notes:
(a)  Concentrations exceeding at least one of the screening criteria are shown in bold text.
(b)  TEPH and TPPH were analyzed using EPA Method 8015M.
(c)  VOCs were analyzed using EPA Method 8260B.  This table only includes detected analytes.
(d)  PAHs were analyzed using EPA Method 8270.  No PAHs were detected in the groundwater samples.
(e)  Sample exhibits a chromatographic pattern which does not resemble the standard.

References:
1.  Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater , California Regional Water Quality
     Control Board, San Francisco Bay Region, revised May 2008.
2.  San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan) , California Regional Water Quality Control Board, 
     San Francisco Bay Region, January 2007.

Petroleum Compounds 

(ug/L)
(a,b) Volatile Organic Compounds (ug/L)

(a,c) 

TDS

(mg/L)

Sample 

Location

Collection 

Date
PAHs

(a,d) 

1800

160,000

San Francisco Bay Basin Plan 

(see Reference 2)
1750

ESL for drinking water 

consumption

ESL for Commercial/ Industrial vapor 

intrusion

ESL for gross contamination, 

in drinking water
20

ESL for gross contamination, 

in non-drinking water
5,300
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Table 3
Summary of Soil Analytical Data from the Spring 2010 Investigation

6601/6603 Shellmound Street, Emeryville, California
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SB-7 5.0 - 5.5 4/9/2010 100 <0.23 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.092 <0.092 <0.092 <0.092 <0.092 <0.092 <0.092 <0.092 <0.092 <0.092

8.0 - 8.5 4/9/2010 4,400 160 <0.57 <0.57 <0.57 <0.57 <0.57 <0.57 <0.57 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9

13.0 - 13.5 4/9/2010 1,000 1.5 0.012 <0.0051 0.014 0.0066 <0.0051 <0.0051 <0.0051 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 0.16 0.24 0.08

20.5 - 21.0 4/9/2010 6.2 <0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.078 <0.078 <0.078 <0.078 <0.078 <0.078 <0.078 <0.078 <0.078 <0.078

SB-8 4.5 - 5.0 4/9/2010 900 0.19 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 0.099 0.15 0.16 0.23 0.076 0.18 0.41 <0.075 0.26 0.39

13.0 - 13.5 4/9/2010 2,500 0.77 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.08 <0.08 0.13 0.16 <0.08 0.11 0.38 0.14 0.49 0.46

17.5 - 18.0 4/9/2010 12 <0.21 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.083 <0.083 <0.083 <0.083 <0.083 <0.083 <0.083 <0.083 <0.083 <0.083

SB-9 5.0 - 5.5 4/9/2010 49 <0.22 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.076 <0.076 <0.076 <0.076 <0.076 <0.076 <0.076 <0.076 <0.076 <0.076

9.0 - 9.5 4/9/2010 4,600 140 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <0.77 <0.77 <0.77 <0.77 <0.77 <0.77 1.6 0.9 2.8 2.6

12.5 - 13.0 4/9/2010 3,200 98 0.0077 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.49 <0.4 1.1 0.65

19.0 - 19.5 4/9/2010 78 <0.23 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.086 <0.086 <0.086 <0.086 <0.086 <0.086 <0.086 <0.086 <0.086 <0.086

ESL for C/I direct exposure (shallow soil) 450 450 0.27 210 5 0.044 0.48 26,000 1.3 0.13 1.3 1.3 210 4,400 2,800 3,300 6,600

ESL for C/I direct exposure (deep soil) 4,200 4,200 12 650 210 1.7 21 100,000 15 1.5 15 15 2,400 14,000 12,000 11,000 21,000

83 83 0.044 2.9 3.3 0.0003 0.0005 2.8 12 130 46 2.7 23 60 8.9 11 85

180 180 2 9.3 4.7 1 1.8 2.8 12 130 46 37 23 60 8.9 11 85

Abbreviations:

"C/I" = commercial/industrial land use

"ESL" = Environmental Screening Level (see Reference 1)

"feet bgs" = feet below ground surface

"mg/kg" = milligrams per kilogram

"PAHs" = polycyclic aromatic hydrocarbons

"TEPH" = total extractable petroleum hydrocarbons, quantified as diesel

"TPPH" = total purgeable petroleum hydrocarbons, quantified as gasoline

"VOCs" = volatile organic compounds

Notes:

(a)  Soil concentrations are reported on a dry-weight basis.  Concentrations exceeding at least one of the screening critera are shown in bold text.

(b)  TEPH and TPPH were analyzed using EPA Method 8015M.

(c)  VOCs were analyzed using EPA Method 8260B.  This table only includes detected analytes.

(d)  PAHs were analyzed using EPA Method 8270C.  This table only includes detected analytes

References:

1.  Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater , California Regional Water Quality Control Board, San Francisco Bay Region, revised May 2008.

PAHs (mg/kg) (a,d)

Sample 

Location

Sample 

Depth 

(feet bgs) Collection Date

Petroleum 

Compounds 

(mg/kg) (a,b) Volatile Organic Compounds (mg/kg) (a,c)

100

420

ESL for groundwater protection of drinking 

water resource 2.3

ESL for groundwater protection of 

non-drinking water resource 11
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Table 4

Summary of Analytical Results for Sub-Slab Vapor Samples
(a) 

6601/6603 Shellmound Street, Emeryville, California

VOCs (ug/m
3
)

Sample Name Date Time Benzene Toluene

Ethyl 

benzene

Xylenes, 

total

TVH 

(C2-C10) Methane Oxygen

Carbon 

Dioxide Nitrogen

SSVP6601-1 12/23/2011 13:26 <1.6 5.84 <4.34 <4.34 -- <0.100% 18.4% <0.100% 81.6%

SSVP6603-2
(b) 12/23/2011 10:26 <1.6 <3.77 7.34 <4.34 -- <0.100% 19.4% <0.100% 80.6%

SSVP1650-3 12/23/2011 10:32 1.82 <3.77 <4.34 <4.34 -- <0.100% 19.4% <0.100% 80.6%

SSVP1650-4 12/23/2011 10:41 5.21 6.07 <4.34 <4.34 -- <0.100% 19.4% <0.100% 80.6%

AMBIENT-20111223 12/23/2011 n/a 1.79 <3.77 <4.34 <4.34 -- -- -- -- --

SSVP1650-3 5/2/2012 8:48 <1.60 <3.77 <4.34 <4.34 <586 <0.100% 18.4% 0.452% 81.1%

SSVP1650-4
(c,d) 5/2/2012 9:17

<1.60/ 

<1.60

<3.77/ 

<3.77

<4.34/ 

<4.34

<4.34/ 

<4.35

<586/ 

<586

<0.100%/ 

<0.100%

17.5%/ 

18.2%
<0.100%

82.4%/

81.7%

AMBIENT-20120502 5/2/2012 n/a <1.60 <3.77 <4.34 <4.34 <586 -- -- -- --

Shallow Soil Vapor ESLs
(e) 280 180,000 3,300 58,000 29,000 n/a n/a n/a n/a

Subslab Vapor Screening Levels
(f) 2.8 1,800 32 580 280 n/a n/a n/a n/a

Indoor Air ESLs
(g) 0.14 88 1.6 29 14 n/a n/a n/a n/a

Abbreviations:

< X  =  Analyte not detected above the indicated laboratory reporting limit of X ug/L. --  =  Sample not analyzed for the indicated compound

BTEX = benzene, toluene, ethylbenzene, xylenes ug/m
3
  =  Micrograms per cubic meter

n/a  =  Not applicable ppmv  =  Parts per million.

Notes:

(a)  Samples were collected in stainless-steel batch-certified Summa canisters and analyzed by KPrime, Inc. of Santa Rosa, California, for BTEX compounds using EPA 

Method TO-15, and for major gases using ASTM D 1946.  

(b)  Sample SSVP6603-2 (collected 12/23/2011) contained a 1,1,1,2-tetrafluoroethane ("TeFA") concentration of 16.6 parts per million volumetric ("ppmv").  TeFA was 

analyzed by EPA Method TO-3, and was used as a leak-detection compound during sampling.  Analytical results for the shroud outside the sampling apparatus indicate 

a TeFA concentration of approximately 10,400 ppmv.  The detected concentration in sample SSVP6603-2 thus indicates a minor leak in that particular vapor sample, 

resulting in a very small potential sample dilution of approximately 0.16%. 

Major Gases (% volume)

(c)  Sample SSVP1650-4 (collected 05/02/2012) contained TeFA concentration of 10.0 ppmv.  TeFA was analyzed by EPA Method TO-3.  Analytical results for the 

shroud outside the sampling apparatus indicate a TeFA concentration of approximately 14,600 ppmv.  The detected concentration in sample SSVP1650-4 thus indicates 

a very minor leak in that particular vapor sample, resulting in a negligable potential sample dilution of approximately 0.068%. 
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Table 4

Summary of Analytical Results for Sub-Slab Vapor Samples
(a) 

6601/6603 Shellmound Street, Emeryville, California

(d)  A blind duplicate sample (DUP-A-20120502) was simultaneously collected from this location and subjected to the same suite of analytical tests as the primary 

sample.  

(g)  Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater ("ESLs"), Table E-3. Ambient and Indoor Air Screening Levels (volatile 

chemicals only), California Regional Water Quality Control Board - San Francisco Bay Region ("SFBRWQCB"), INTERIM FINAL - November 2007 (Revised May 2008).  

These values are not applicable to subslab sampling results, but are used to calculate subslab soil vapor screening levels.

(f)  In accordance with the California EPA Department of Toxic Substances Control Vapor Intrusion Guidance (October 2011), subslab soil vapor screening levels are 

calculated as the indoor air screening level (e.g., ESL) divided by an attenuation factor of 0.05 (or multiplied by 20).

(e)  Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater ("ESLs"), Table E-2. Shallow Soil Gas Screening Levels for Evaluation of 

Potential Vapor Intrusion Concerns (volatile chemicals only), California Regional Water Quality Control Board - San Francisco Bay Region ("SFBRWQCB"), INTERIM 

FINAL - November 2007 (Revised May 2008).  Shallow soil gas includes subslab soil gas to a depth up to 5 feet.
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Table 5

Results of Trend Analysis

Benzene Concentrations in Groundwater, 1989 - 2011
6601/6603 Shellmound Street, Emeryville, California

Benzene (ug/L)  

Number of 

Analyses

Sample

Period
Min Max

Kendall's 

Tau

Mann-

Kendall 

S

Trend  

Interpretation
(a) 

MW-3 26 1989-2011 1.8 25 0.034 11 0.244 1.96 No Trend / Stable

MW-5 30 1989-2011 < 0.5 200 -0.533 -232 4.25 1.96 Decreasing

MW-7 28 1990-2011 < 1.0 240 -0.384 -145 2.88 1.96 Decreasing

1,800

Notes

Standard 

Normal 

Percentile 

at P = 95%

(b) From RWQCB (2008), Table E-1. Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns (volatile chemicals only).

Well 

Groundwater ESL, 

Commercial / Industrial
(b) 

(a) Trend interpretation is based on a Mann-Kendall test, using a two-tailed 95% confidence interval after USEPA (2009), and the "Kendall's Tau" statistic, a rank 

correlation coefficient that may be used to estimate the strength of a monotonic relationship between two variables, in this case, concentration and time (Helsel & Hirsch, 

2002).  A positive Tau indicates an increasing trend, and a negative Tau indicates a decreasing trend.  A correlation is considered "strong" where the absolute value of 

Tau is 0.7 or more.  For purposes of this analysis, Tau values between -0.35 and 0.35 (i.e., 50% of 0.7) are considered indeterminate.  Helsel & Hirsch (2002) note that 

Tau can be applied to censored datasets, is resistant to outliers, and measures all monotonic correlations, linear and nonlinear.  

Standard 

Normal 

Transform 

of S 

(Z)
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SB-7 (mg/kg) 5.0-5.5 ft bgs 8.0-8.5 ft bgs 13.0-13.5 ft bgs 20.5-21.0 ft bgs
TEPH 100 4,400 1,000 6.2

TPPH <0.23 160 1.5 <0.18

Benzene <0.0058 <0.57 0.012 <0.005

Toluene <0.0058 <0.57 <0.0051 <0.005

Ethylbenzene <0.0058 <0.57 0.014 <0.005

Xylenes <0.0116 <1.14 0.0066 <0.010

MTBE <0.0058 <0.57 <0.0051 <0.005

SB-8 (mg/kg) 4.5-5.0 ft bgs 13.0-13.5 ft bgs 17.5-18.0 ft bgs
TEPH 900 2,500 12

TPPH 0.19 0.77 <0.21

Benzene <0.0047 <0.0046 <0.0053

Toluene <0.0047 <0.0046 <0.0053

Ethylbenzene <0.0047 <0.0046 <0.0053

Xylenes <0.0094 <0.0092 <0.0106

MTBE <0.0047 <0.0046 <0.0053

SB-9 (mg/kg) 5.0-5.5 ft bgs 9.0-9.5 ft bgs 12.5-13.0 ft bgs 19.0-19.5 ft bgs
TEPH 49 4,600 3,200 78

TPPH <0.22 140 98 <0.23

Benzene <0.0045 <1.5 0.0077 <0.0058

Toluene <0.0045 <1.5 <0.0049 <0.0058

Ethylbenzene <0.0045 <1.5 <0.0049 <0.0058

Xylenes <0.0090 <3.0 <0.0098 <0.0116

MTBE <0.0045 <1.5 <0.0049 <0.0058





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  
Open symbols denote non-detections, 
plotted at one-half the reporting limit.  
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APPENDIX A 

 

Soil and Groundwater Data from 1996 EKI Investigation 

 

(Tables 2 through 7 from EKI, 1996) 

  















 
 
 

 
 

 
 
 
 
 
 
 

APPENDIX B 

 

Potentiometric Surface Map from 

2012 Report for Adjacent Property 
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Appendix C  

Field Methods and Procedures for Subslab Vapor Sampling 

6601/6603 Shellmound Street, Emeryville, California 

 

 
On behalf of Sybase, Inc., EKI performed subslab vapor sampling for chemical analysis at the 
6601-6603 Shellmound Street property (“Site”), installing and sampling subslab vapor probes in 
December 2011, and sampling the probes again in May 2012.   
 
Subslab Vapor Probe Construction and Installation 

 

Subslab vapor probes (“SSVPs”) were constructed in general accordance with current guidance 
documents (e.g., CalEPA, 2011, CalEPA, 2012).  A schematic of a typical SSVP installed in a 
small-diameter hole drilled through a concrete slab-on-grade floor is shown on Figure C-1.   
 
Prior to drilling, EKI subcontracted the services of a private utility-locating subcontractor to 
clear each planned SSVP location for subsurface power lines, water, sewer, and gas pipes, 
drains, and other unidentified metallic objects.  
 
The SSVP  probes were constructed prior to mobilization to the Site.  Each probe consists of an 
approximately six-inch long by ¼-inch O.D. section of stainless-steel tubing, equipped with a 
threaded compression fitting and plug at the top, and a rubber stopper at the bottom (Figure C-1). 
 
At each cleared SSVP location, a small diameter (1.25-inch) hole was drilled to a depth of 
approximately 1.5 inches into the concrete slab, using an electric rotary hammer.  Centered 
within that hole, a smaller 7/8-inch diameter hole was drilled through the bottom of the concrete 
slab into the material below, to allow insertion of the SSVP.  A pre-assembled SSVP was 
inserted into the hole, and the annular space was sealed with granular bentonite and expansion 
cement, flush with the existing slab surface.  The cement seal was allowed to set without 
disturbance for at least 30 minutes.   
 
No investigation-derived waste (“IDW”) was generated during SSVP drilling, installation, or 
sampling, other than a very small amount of concrete dust at the top of the borehole.  These 
concrete cuttings were removed as they were generated during drilling, using a HEPA-filtered 
shop vacuum cleaner.   
 
SSVP Sampling 

 
Samples collected for chemical analysis, including vapor samples, duplicate vapor samples, and 
leak check samples, were collected in 1-liter stainless-steel SUMMA® canisters that were batch-
certified clean by K Prime, Inc., the California-certified analytical laboratory that supplied them.  
Prior to sample collection, the threaded plug in the top of the SSVP was removed and replaced 
by a closed stainless steel ball valve with Swagelok®-type threads.  Sampling was not started for 
approximately 30 minutes after installing the valve, in order to allow re-equilibration of subslab 
vapor from any disturbance created by valve installation.   
 



Prior to sampling, a short length of new PTFE tubing was connected to the valve of each SSVP 
via a compression fitting.  The tubing was attached to a sealed, laboratory-cleaned sampling 
manifold.  Each manifold contains two valved sample ports, a stainless-steel dust filter, a 
vacuum gauge, and a flow restrictor set to a sampling rate of 50 milliliters per minute 
(“mL/min”).  A vacuum test of each manifold was performed in the field prior after connecting it 
to the SSVP.  A one-liter sample canister was attached to one sample port on each manifold, and 
a purging syringe was attached to the other port.   
 
Prior to sampling, the initial vacuum in each canister was noted.  Each SSVP was purged of 
approximately 50 milliliters (“mL”) of soil vapor using the manual syringe.  Purging is intended 
to remove any non-representative vapor from the SSVP prior to sample collection.  The 50- mL 
purge volume is several times larger than the SSVP tubing volume, and thus provides an 
adequate purge, yet it is small relative to the 1-liter sample canisters and thus is unlikely to affect 
vapor sampling conditions.  
 
After an SSVP was purged, the purging valve on the manifold was closed, isolating the purging 
syringe from the sample train.  The inlet valve on the sampling canister then was opened, to 
collect the sub-slab vapor sample.  
 
A leak detection protocol was included as a quality control check for field sampling system 
leaks.  The leak detection protocol involves (a) creating an enclosed space (“sampling shroud”) 
around the above-ground sampling assembly and all of its connections, (b) injecting a volatile 
tracer gas (1,1,1,2-tetrafluoroethane or “TeFA”) into this space during the time that the SSVPs 
are being actively sampled, and (c) sampling this space independently of the SSVP, using a 
separate leak-detection (“shroud”) canister.  The purpose of the leak detection protocol is to 
provide a means for detecting leakage of ambient air into the vapor sample through either leaks 
in the sampling train or cracks in the concrete floor, and to provide a quantitative means of 
estimating the effect of leakage, if it occurs, on the analytical results for the vapor sample.   
 
To implement the leak detection protocol, a flexible plastic bag was used as the sampling shroud, 
which contained SSVP, sampling manifold, and sample canister.  The intake tubing for the 
shroud canister was inserted through a small tightly-fitting hole in the shroud.  Immediately after 
the valve on the sampling canister was opened, two or three short bursts of tracer gas were 
injected into the shroud through a separate hole, which then was closed.  The valve to the shroud 
canister then was opened to sample the air inside the shroud.   
 
Each canister was allowed to fill until its remaining vacuum was nearly or completely depleted, 
which took approximately 20-45 minutes per sample.    
 
Once vapor sampling was complete, the valves on the sampling and shroud canisters were closed 
and capped.  Each canister was labeled with a unique sample identification number, sampling 
start time, and the sampling date.  Chain-of-custody records were initiated to document sample 
handling and delivery to the analytical laboratory.  The canisters then were returned to the 
laboratory for analysis via courier or commercial carrier.  For field Quality Assurance/Quality 
Control (“QA/QC”) purposes, one duplicate vapor sample was collected concurrently from one 
of the SSVPs during each sampling event.  Pertinent details such as initial and final canister 



vacuum, start and stop time, approximate ambient temperature, and other conditions were 
recorded in field notes during sampling.  A hexagonal-socket plug was threaded into the SSVP 
with PTFE tape and tightened, to seal the probe between sampling events.   
 
Ambient Air Sample 

 

An outdoor ambient air sample was collected over the entire period of SSVP installation and 
sampling (in December 2011), or sampling (in May 2012).  The sample was collected using a 
batch-certified clean 6-L SUMMA® canister equipped with a flow restrictor and manifold.  The 
ambient air sampling canister was placed in a secure location outside and upwind of the SSVP 
locations at the start of work.  The start time and initial vacuum was noted, the valve was 
opened, and the canister was left to slowly collect an integrated sample for the entire period of 
sampling, which varied from 7 hours during the December 2011 SSVP installation and sampling 
event, to 1.25 hours during the May 2012 sampling event.  The ambient sample canister was 
checked periodically to ensure it was undisturbed, and that the vacuum was within expected 
limits.  After SSVP sampling was complete, the valve was closed, the time and vacuum noted, 
and documentation under chain of custody protocols was prepared for the ambient sample.   
 
Vapor Sample Analysis 

 

Soil vapor samples (including duplicates) and the ambient air sample was analyzed by a State of 
California certified laboratory using EPA Method TO-15 for BTEX compounds and the tracer 
compound 1,1,1,2-TFA.  Each leak-detection shroud vapor sample was analyzed for 1,1,1,2-TFA 
using EPA Method TO-15.  Concentrations of the major gases oxygen, nitrogen, methane, and 
carbon dioxide also were analyzed.   
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Laboratory Job Number 233062
ANALYTICAL REPORT

Erler & Kalinowski, Inc.           Project  : 950074.05                     
1870 Ogden Drive                   Location : 6601-6603 Bay Street          
Burlingame, CA 94010-5306          Level    : II                            

Sample ID Lab ID
MW-3            233062-001
MW-5            233062-002
MW-7            233062-003

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  12/08/2011 
Project Manager

NELAP # 01107CA                                                                
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CASE NARRATIVE

Laboratory number:        233062
Client:                   Erler & Kalinowski, Inc.
Project:                  950074.05
Location:                 6601-6603 Bay Street
Request Date:             12/01/11
Samples Received:         12/01/11

This data package contains sample and QC results for three water samples,
requested for the above referenced project on 12/01/11. The samples were
received intact.

TPH-Purgeables and/or BTXE by GC (EPA 8015B):
No analytical problems were encountered.

TPH-Extractables by GC (EPA 8015B):
No analytical problems were encountered.

Volatile Organics by GC/MS (EPA 8260B):
MW-7 (lab # 233062-003) was diluted due to foaming. No other analytical
problems were encountered.

Total Dissolved Solids (TDS) (SM2540C):
High RPD was observed for total dissolved solids in the BS/BSD for batch
181854. High RPD was observed for total dissolved solids in the SDUP for
batch 181854; the parent sample was not a project sample. No other analytical
problems were encountered.

Page 1 of 1
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Total Volatile Hydrocarbons

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8015B                     
Matrix:          Water                         Sampled:         12/01/11                      
Units:           ug/L                          Received:        12/01/11                      
Diln Fac:        1.000                         Analyzed:        12/01/11                      
Batch#:          181830                                                                       

Field ID:        MW-3                           Lab ID:          233062-001                     
Type:            SAMPLE                                                                         

Analyte                   Result                RL         
Gasoline C7-C12                         73 Y                50         

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       104    78-123  

Field ID:        MW-5                           Lab ID:          233062-002                     
Type:            SAMPLE                                                                         

Analyte                   Result                RL         
Gasoline C7-C12                        180 Y                50         

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       106    78-123  

Field ID:        MW-7                           Lab ID:          233062-003                     
Type:            SAMPLE                                                                         

Analyte                   Result                RL         
Gasoline C7-C12                    ND                       50         

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       106    78-123  

Type:            BLANK                          Lab ID:          QC620965                       

Analyte                   Result                RL         
Gasoline C7-C12                    ND                       50         

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       103    78-123  

Y= Sample exhibits chromatographic pattern which does not resemble standard
ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Total Volatile Hydrocarbons

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8015B                     
Type:            LCS                           Diln Fac:        1.000                         
Lab ID:          QC620964                      Batch#:          181830                        
Matrix:          Water                         Analyzed:        12/01/11                      
Units:           ug/L                                                                         

Analyte                   Spiked              Result         %REC  Limits 
Gasoline C7-C12                      1,000               1,085         108    80-120  

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       108    78-123  

Page 1 of 1                                                                                                                       4.0
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Batch QC Report

Total Volatile Hydrocarbons

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8015B                     
Field ID:        MW-3                          Batch#:          181830                        
MSS Lab ID:      233062-001                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/01/11                      
Diln Fac:        1.000                                                                        

Type:            MS                             Lab ID:          QC620966                       

Analyte              MSS Result          Spiked           Result       %REC  Limits
Gasoline C7-C12                     72.62          2,000            2,166       105    66-120 

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       108    78-123  

Type:            MSD                            Lab ID:          QC620967                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Gasoline C7-C12                      2,000               2,211         107    66-120  2   25  

Surrogate             %REC  Limits 
Bromofluorobenzene (FID)       109    78-123  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       5.0
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Total Extractable Hydrocarbons

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 3520C                     
Project#:        950074.05                     Analysis:        EPA 8015B                     
Matrix:          Water                         Sampled:         12/01/11                      
Units:           ug/L                          Received:        12/01/11                      
Diln Fac:        1.000                         Prepared:        12/02/11                      
Batch#:          181864                                                                       

Field ID:        MW-3                           Analyzed:        12/05/11                       
Type:            SAMPLE                         Cleanup Method:  EPA 3630C                      
Lab ID:          233062-001                                                                     

Analyte                   Result                RL         
Diesel C10-C24                     ND                       50         

Surrogate             %REC  Limits 
o-Terphenyl                    111    68-120  

Field ID:        MW-5                           Analyzed:        12/05/11                       
Type:            SAMPLE                         Cleanup Method:  EPA 3630C                      
Lab ID:          233062-002                                                                     

Analyte                   Result                RL         
Diesel C10-C24                         250 Y                50         

Surrogate             %REC  Limits 
o-Terphenyl                    103    68-120  

Field ID:        MW-7                           Analyzed:        12/05/11                       
Type:            SAMPLE                         Cleanup Method:  EPA 3630C                      
Lab ID:          233062-003                                                                     

Analyte                   Result                RL         
Diesel C10-C24                     ND                       50         

Surrogate             %REC  Limits 
o-Terphenyl                    120    68-120  

Type:            BLANK                          Analyzed:        12/04/11                       
Lab ID:          QC621111                       Cleanup Method:  EPA 3630C                      

Analyte                   Result                RL         
Diesel C10-C24                     ND                       50         

Surrogate             %REC  Limits 
o-Terphenyl                    112    68-120  

Y= Sample exhibits chromatographic pattern which does not resemble standard
ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      15.0
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Batch QC Report

Total Extractable Hydrocarbons

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 3520C                     
Project#:        950074.05                     Analysis:        EPA 8015B                     
Matrix:          Water                         Batch#:          181864                        
Units:           ug/L                          Prepared:        12/02/11                      
Diln Fac:        1.000                         Analyzed:        12/05/11                      

Type:            BS                             Cleanup Method:  EPA 3630C                      
Lab ID:          QC621112                                                                       

Analyte                   Spiked              Result         %REC  Limits 
Diesel C10-C24                       2,500               2,144         86     61-120  

Surrogate             %REC  Limits 
o-Terphenyl                    120    68-120  

Type:            BSD                            Cleanup Method:  EPA 3630C                      
Lab ID:          QC621113                                                                       

Analyte                   Spiked              Result         %REC  Limits  RPD  Lim
Diesel C10-C24                       2,500               2,009         80     61-120  7    20  

Surrogate             %REC  Limits 
o-Terphenyl                    112    68-120  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      16.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-3                          Batch#:          181841                        
Lab ID:          233062-001                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
tert-Butyl Alcohol (TBA)           ND                       10         
Chloromethane                      ND                        1.0       
Isopropyl Ether (DIPE)             ND                        0.5       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Ethyl tert-Butyl Ether (ETBE)      ND                        0.5       
Chloroethane                       ND                        1.0       
Methyl tert-Amyl Ether (TAME)      ND                        0.5       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                          ND                        2.0       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                                     1.5                 0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                 ND                        0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene             ND                        0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane              ND                        0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                                  2.8                 0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                         0.6                 0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       6.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-3                          Batch#:          181841                        
Lab ID:          233062-001                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                         0.6                 0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        2.0       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           94     80-127  
1,2-Dichloroethane-d4          119    73-145  
Toluene-d8                     96     80-120  
Bromofluorobenzene             97     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       6.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-5                          Batch#:          181841                        
Lab ID:          233062-002                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
tert-Butyl Alcohol (TBA)           ND                       10         
Chloromethane                      ND                        1.0       
Isopropyl Ether (DIPE)             ND                        0.5       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Ethyl tert-Butyl Ether (ETBE)      ND                        0.5       
Chloroethane                       ND                        1.0       
Methyl tert-Amyl Ether (TAME)      ND                        0.5       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                          ND                        2.0       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                                     2.2                 0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                 ND                        0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene             ND                        0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane              ND                        0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                         2.4                 0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                            3.3                 0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       7.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-5                          Batch#:          181841                        
Lab ID:          233062-002                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                         0.9                 0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        2.0       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           98     80-127  
1,2-Dichloroethane-d4          116    73-145  
Toluene-d8                     96     80-120  
Bromofluorobenzene             93     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       7.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-7                          Batch#:          181841                        
Lab ID:          233062-003                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        2.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        2.0       
tert-Butyl Alcohol (TBA)           ND                       20         
Chloromethane                      ND                        2.0       
Isopropyl Ether (DIPE)             ND                        1.0       
Vinyl Chloride                     ND                        1.0       
Bromomethane                       ND                        2.0       
Ethyl tert-Butyl Ether (ETBE)      ND                        1.0       
Chloroethane                       ND                        2.0       
Methyl tert-Amyl Ether (TAME)      ND                        1.0       
Trichlorofluoromethane             ND                        2.0       
Acetone                            ND                       20         
Freon 113                          ND                        4.0       
1,1-Dichloroethene                 ND                        1.0       
Methylene Chloride                 ND                       20         
Carbon Disulfide                   ND                        1.0       
MTBE                               ND                        1.0       
trans-1,2-Dichloroethene           ND                        1.0       
Vinyl Acetate                      ND                       20         
1,1-Dichloroethane                 ND                        1.0       
2-Butanone                         ND                       20         
cis-1,2-Dichloroethene             ND                        1.0       
2,2-Dichloropropane                ND                        1.0       
Chloroform                         ND                        1.0       
Bromochloromethane                 ND                        1.0       
1,1,1-Trichloroethane              ND                        1.0       
1,1-Dichloropropene                ND                        1.0       
Carbon Tetrachloride               ND                        1.0       
1,2-Dichloroethane                 ND                        1.0       
Benzene                            ND                        1.0       
Trichloroethene                    ND                        1.0       
1,2-Dichloropropane                ND                        1.0       
Bromodichloromethane               ND                        1.0       
Dibromomethane                     ND                        1.0       
4-Methyl-2-Pentanone               ND                       20         
cis-1,3-Dichloropropene            ND                        1.0       
Toluene                            ND                        1.0       
trans-1,3-Dichloropropene          ND                        1.0       
1,1,2-Trichloroethane              ND                        1.0       
2-Hexanone                         ND                       20         
1,3-Dichloropropane                ND                        1.0       
Tetrachloroethene                  ND                        1.0       
Dibromochloromethane               ND                        1.0       
1,2-Dibromoethane                  ND                        1.0       
Chlorobenzene                      ND                        1.0       
1,1,1,2-Tetrachloroethane          ND                        1.0       
Ethylbenzene                       ND                        1.0       
m,p-Xylenes                        ND                        1.0       
o-Xylene                           ND                        1.0       
Styrene                            ND                        1.0       
Bromoform                          ND                        2.0       
Isopropylbenzene                   ND                        1.0       
1,1,2,2-Tetrachloroethane          ND                        1.0       
1,2,3-Trichloropropane             ND                        1.0       
Propylbenzene                      ND                        1.0       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       8.0
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Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Field ID:        MW-7                          Batch#:          181841                        
Lab ID:          233062-003                    Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        2.000                                                                        

Analyte                   Result                RL         
Bromobenzene                       ND                        1.0       
1,3,5-Trimethylbenzene             ND                        1.0       
2-Chlorotoluene                    ND                        1.0       
4-Chlorotoluene                    ND                        1.0       
tert-Butylbenzene                  ND                        1.0       
1,2,4-Trimethylbenzene             ND                        1.0       
sec-Butylbenzene                   ND                        1.0       
para-Isopropyl Toluene             ND                        1.0       
1,3-Dichlorobenzene                ND                        1.0       
1,4-Dichlorobenzene                ND                        1.0       
n-Butylbenzene                     ND                        1.0       
1,2-Dichlorobenzene                ND                        1.0       
1,2-Dibromo-3-Chloropropane        ND                        4.0       
1,2,4-Trichlorobenzene             ND                        1.0       
Hexachlorobutadiene                ND                        4.0       
Naphthalene                        ND                        4.0       
1,2,3-Trichlorobenzene             ND                        1.0       

Surrogate             %REC  Limits 
Dibromofluoromethane           99     80-127  
1,2-Dichloroethane-d4          116    73-145  
Toluene-d8                     99     80-120  
Bromofluorobenzene             96     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       8.0
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Batch QC Report

Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Matrix:          Water                         Batch#:          181841                        
Units:           ug/L                          Analyzed:        12/02/11                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC621010                       

Analyte                   Spiked              Result         %REC  Limits 
tert-Butyl Alcohol (TBA)               125.0               113.9       91     46-141  
Isopropyl Ether (DIPE)                  25.00               21.98      88     52-139  
Ethyl tert-Butyl Ether (ETBE)           25.00               25.11      100    56-131  
Methyl tert-Amyl Ether (TAME)           25.00               23.78      95     65-120  
1,1-Dichloroethene                      25.00               22.88      92     64-133  
Benzene                                 25.00               24.67      99     80-122  
Trichloroethene                         25.00               22.72      91     78-120  
Toluene                                 25.00               23.66      95     80-120  
Chlorobenzene                           25.00               24.81      99     80-120  

Surrogate             %REC  Limits 
Dibromofluoromethane           97     80-127  
1,2-Dichloroethane-d4          111    73-145  
Toluene-d8                     94     80-120  
Bromofluorobenzene             101    80-120  

Type:            BSD                            Lab ID:          QC621011                       

Analyte                   Spiked              Result         %REC  Limits  RPD  Lim
tert-Butyl Alcohol (TBA)               125.0               115.0       92     46-141  1    31  
Isopropyl Ether (DIPE)                  25.00               22.84      91     52-139  4    20  
Ethyl tert-Butyl Ether (ETBE)           25.00               25.55      102    56-131  2    20  
Methyl tert-Amyl Ether (TAME)           25.00               23.06      92     65-120  3    20  
1,1-Dichloroethene                      25.00               21.61      86     64-133  6    20  
Benzene                                 25.00               23.45      94     80-122  5    20  
Trichloroethene                         25.00               22.53      90     78-120  1    20  
Toluene                                 25.00               22.81      91     80-120  4    20  
Chlorobenzene                           25.00               24.35      97     80-120  2    20  

Surrogate             %REC  Limits 
Dibromofluoromethane           103    80-127  
1,2-Dichloroethane-d4          119    73-145  
Toluene-d8                     98     80-120  
Bromofluorobenzene             96     80-120  

RPD= Relative Percent Difference
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Batch QC Report

Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC621012                      Batch#:          181841                        
Matrix:          Water                         Analyzed:        12/02/11                      
Units:           ug/L                                                                         

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
tert-Butyl Alcohol (TBA)           ND                       10         
Chloromethane                      ND                        1.0       
Isopropyl Ether (DIPE)             ND                        0.5       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Ethyl tert-Butyl Ether (ETBE)      ND                        0.5       
Chloroethane                       ND                        1.0       
Methyl tert-Amyl Ether (TAME)      ND                        0.5       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                          ND                        2.0       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                               ND                        0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                 ND                        0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene             ND                        0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane              ND                        0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                   ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       

ND= Not Detected
RL= Reporting Limit
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Batch QC Report

Volatile Organics

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            EPA 5030B                     
Project#:        950074.05                     Analysis:        EPA 8260B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC621012                      Batch#:          181841                        
Matrix:          Water                         Analyzed:        12/02/11                      
Units:           ug/L                                                                         

Analyte                   Result                RL         
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                   ND                        0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        2.0       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           96     80-127  
1,2-Dichloroethane-d4          115    73-145  
Toluene-d8                     94     80-120  
Bromofluorobenzene             93     80-120  

ND= Not Detected
RL= Reporting Limit
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Total Dissolved Solids (TDS)

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            METHOD                        
Project#:        950074.05                     Analysis:        SM2540C                       
Analyte:         Total Dissolved Solids        Sampled:         12/01/11                      
Matrix:          Water                         Received:        12/01/11                      
Units:           mg/L                          Prepared:        12/02/11                      
Batch#:          181854                        Analyzed:        12/05/11                      

Field ID        Type    Lab ID         Result                RL           Diln Fac 
MW-3                 SAMPLE 233062-001       1,310                  11         1.111      
MW-5                 SAMPLE 233062-002       1,340                  11         1.111      
MW-7                 SAMPLE 233062-003         520                  10         1.000      

BLANK  QC621071       ND                       10         1.000      

ND= Not Detected
RL= Reporting Limit
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Batch QC Report

Total Dissolved Solids (TDS)

Lab #:           233062                        Location:        6601-6603 Bay Street          
Client:          Erler & Kalinowski, Inc.      Prep:            METHOD                        
Project#:        950074.05                     Analysis:        SM2540C                       
Analyte:         Total Dissolved Solids        Batch#:          181854                        
Field ID:        ZZZZZZZZZZ                    Sampled:         12/01/11                      
MSS Lab ID:      233083-007                    Received:        12/01/11                      
Matrix:          Water                         Prepared:        12/02/11                      
Units:           mg/L                          Analyzed:        12/05/11                      
Diln Fac:        1.000                                                                        

Type   Lab ID     MSS Result      Spiked       Result          RL      %REC  Limits  RPD  Lim
BS    QC621072                     100.0         100.0                 96    75-120           
BSD   QC621073                     100.0          86.00                83    75-120  15 * 5   
SDUP  QC621074       1,694                     1,580           10.00                 7 *  5   

*= Value outside of QC limits; see narrative
RL= Reporting Limit
RPD= Relative Percent Difference
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