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1. Introduction  

GHD is submitting this Response to Technical Comments and Data Gap Work Plan for Former 
Tidewater Service Station 359766 located at 2700 23rd Avenue in Oakland, California (Figure 1) on 
behalf of Chevron Environmental Management Company (CEMC) in response to the Alameda 
County Department of Environmental Health (ACDEH) February 10, 2017 letter (Appendix A).  In 
their letter, ACDEH determined the site does not meet all the State Water Resources Control 
Board’s Low-Threat Underground Storage Tank Case Closure Policy (LTCP) criteria.  Presented 
below are the site background, GHD’s response to ACDEH’s three technical comments, and data 
gap work plan. 

In their recent letter, ACDEH requests an updated Conceptual Site Model (CSM) be prepared in 
support of the Data Gap Work Plan.  Given an Updated CSM was submitted in April 2015 and 
additional investigation is proposed at the site, GHD will update the CSM by incorporating the 
results of the proposed investigation after the proposed work is completed.  

2. Site Description and Background 

The site is a former Tidewater service station located at the northeast corner of 23rd Avenue and 
East 27th Street in a mixed commercial and residential area of Oakland, California (Figure 1).  
According to a previously completed Phase I investigation, the site operated as a Tidewater 
gasoline service station from 1928 to 1964.  Based on historical documents, the former dispenser 
islands were located at the southwestern corner and the former station’s kiosk was located in the 
northeastern corner.  In 1936, an auto repair shop was constructed in the eastern portion of the site.  
The locations of the former underground storage tanks (USTs) are unknown. In 1964, a demolition 
permit was issued for all service station facilities.0F

1  In 1968, the current building was constructed, 
which is now operated as a liquor store.1F

2,
2F

3 Current and historical site facilities are illustrated on 
Figure 2.  

Conestoga-Rovers and Associates’ (CRA) August 29, 2014 Subsurface Investigation Report and 
Conceptual Site Model (CSM) and April 17, 2015 Subsurface Investigation Report and Updated 
Conceptual Site Model (Updated CSM) present cumulative historical site data, boring/well logs, 
cross sections, and additional background information, which is not repeated herein. 

                                                      
1 Basics Environmental, Local Regulatory Agency File Review, 2700 23rd Avenue Oakland, California, May 7, 2010  
2 Schutze & Associates, Inc., Historical Research Project:  2700 23rd Avenue Property Ownership and Contamination Responsibility 

Update, July 21, 2011. 
3 Schutze & Associates, Inc., Summary of Previous Investigations, Installation and Sampling of Four Monitoring Wells, and 

Excavation of Test Pits, Soil Testing, and Limited Soil Removal, March 16, 2011. 
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3. Response to Technical Comments  

3.1 LTCP Media Specific Criteria for Groundwater 

ACDEH notes that CRA’s 2014 CSM states that the sewer and storm drain lines in East 27th Street 
and 23rd Avenue (bounding the subject site on the south and west side respectively), may come in 
contact with groundwater. While this is true of the 2014 report, CRA’s 2015 Updated CSM 
presented further preferential pathways study results that included groundwater depth data from 
newly installed monitoring well MW-5 and mapping and construction details of surrounding 
underground utilities.  The Updated CSM concluded that based on groundwater depths, 
underground utility lines downgradient of the site in 23rd Avenue and East 27th Street appear to be 
above the groundwater table and are unlikely preferential pathways.  Underground water, natural 
gas, electric, and communication utilities in the vicinity are likely installed shallower than 6.5 feet 
below grade (fbg) and are not likely preferential pathways for dissolved hydrocarbon migration.  
Storm drain and sanitary sewer lines are likely located between the surface and 9 fbg.  The storm 
drain adjacent to well MW-5 is estimated to be 6 to 7 fbg based on field observations.   

Wells MW-4 and MW-5 are located on the upgradient and downgradient sides of the underground 
utilities in 23rd Avenue and East 27th Street. Depth to groundwater in well MW-4, located upgradient, 
has ranged from 6.45 to 11.04 fbg and in offsite well MW-5, located downgradient, has ranged from 
8.22 to 17.81 fbg.  Groundwater in the two wells has been measured above 7 fbg on only two 
events; therefore, it is unlikely the underground utilities are acting as preferential pathways for 
hydrocarbon migration.     

ACDEH also concluded that based on data contained in the Ninyo & Moore March 20, 2015 Limited 
Phase II Environmental Site Assessment Sanitary Sewer Rehabilitation Project Sub-Basin 60-06 
Oakland, CA (Sewer Report) prepared on behalf of the City of Oakland, the extent of hydrocarbons 
in groundwater has not been adequately defined and migration of hydrocarbons in groundwater 
may pose a vapor intrusion risk to downgradient residents and businesses on East 27th Street.  The 
grab-groundwater sample from soil boring SB-2 advanced south of the site in 27th Street contained 
12,000 micrograms per liter (µg/L) TPHg, 71 µg/L benzene, and 4.9 µg/l naphthalene. It should be 
noted that grab-groundwater samples typically yield higher hydrocarbon concentrations than a 
developed monitoring well at the sample location due to the suspended sediments typically in grab-
groundwater samples.  

On March 7, 2017, wells MW-1 through MW-4 were monitored and sampled for the first time since 
2012.  Results of the sampling event are listed in Table 3.1 below.  Current and historical 
groundwater monitoring and sampling data are included in Table 1.  The results of the most recent 
sampling event are presented in GHD’s May 5, 2017 First Quarter 2017 Groundwater Monitoring 
and Sampling Report. 
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Table  3.1: Groundwater Analytical Data – March 2017 

Well ID 
TPHg 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Xylenes 
(µg/L) 

MTBE 
(µg/L) 

ESLs 100 1 40 30 17 5 

MW-1 <100 4 0.6J <1 0.6J 0.9J 

MW-2 <100 <1 <1 <1 <1 <1 

MW-3 4,400 0.5J 0.7J 3 1 <1 

MW-4 16,000 1,300 220 380 560 <10 

MW-5 <100 <1 <1 <1 <1 <1 

µg/L Micrograms per liter 
TPHg Total Petroleum Hydrocarbons as Gasoline 
MTBE    Methyl Tertiary Butyl Ether 
< Indicates constituent was not detected at or above laboratory reporting limit. 
J Estimated value 
ESL Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, 

Prepared by California Regional Water Quality Control Board San Francisco Bay Region, Interim 
Final – February 2016, Tier 1 ESLs. 

Bold  Indicates results above the drinking water environmental screening level (ESL). 

 

Dissolved TPHg and BTEX impacts are centered on well MW-4, immediately downgradient of the 
presumed source area (former dispensers) and are defined downgradient (southwest) by well MW-5 
and upgradient by wells MW-1 and MW-2.  Dissolved TPHg and benzene concentrations are 
illustrated on Figures 3 and 4, respectively.  Concentrations detected in wells MW-3 and MW-4 are 
within the same order of magnitude as historical concentrations.  Methyl tertiary butyl ether (MTBE) 
concentrations are below environmental screening limits and/or laboratory reporting limits in all 
wells. Additionally, this station stopped operating before MTBE was widely used as an additive in 
gasoline.  

To assess the extent of hydrocarbons south of the site, GHD proposes installing an additional 
groundwater monitoring well on the south side of East 27th Street (Figure 2).   

3.2 LTCP Media Specific Criteria for Vapor Intrusion to Indoor Air   

ACDEH concludes this criteria is not met based on soil vapor data collected in July 2010 from 
temporary soil vapor probes SV-1 through SV-4 and the detection limit of 320 micrograms per cubic 
meter (µg/m3) naphthalene in the 2014 sample collected from VP-2, which is above the LTCP 
criteria of 310 µg/m3 where there is insufficient oxygen for a bioattenuation zone.  However, oxygen 
volume percentage reported in VP-1 and VP-2 samples was between 8.5 and 10 percent.  
Therefore a bioattenuation zone exists in the top 5 feet of the subsurface.  Using the LTCP soil gas 
criteria for an existing bioattenuation zone, all concentrations reported in SV-1 through SV-4 and 
VP-1 and VP-2 are below the criteria.  Cumulative soil vapor data is listed in Table  2.  Furthermore, 
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the Ninyo & Moore March 20, 2015 report indicated that there was matrix interference in SV-2 so it 
is unclear if the concentrations detected in this sample are related to a gasoline/diesel release.   

ACDEH also noted utility lines to the liquor store in the vicinity of the soil vapor probes that may act 
as preferential pathways to vapor migration into the store.  Concentrations detected in vapor probes 
VP-1 and VP-2, located adjacent to the sanitary sewer and undifferentiated utility lines into the 
liquor store, were below LTCP criteria and/or laboratory detection limits.  Concentrations detected in 
SV-1, located adjacent to the water line into the liquor store were also below the LTCP criteria.  To 
verify there is a low risk of vapor intrusion to the occupants of the liquor store, GHD proposes 
collecting additional soil vapor samples from VP-1 and VP-2.  Additionally, GHD proposes to install 
a vapor probe in the sidewalk of the south side of East 27th Street to assess vapor intrusion risk to 
the residences south of the site. 

As requested in the ACDEH letter, GHD will attempt to obtain information regarding the foundation 
of the onsite liquor store and residential and commercial buildings on the south side of East 27th 
Street.   

3.3 General Criteria f – Secondary Source Has Been Removed to 
the Extent Practicable  

ACDEH’s review of the case files indicates that insufficient data and analysis has been presented to 
assess compliance with General Criteria f.   

In November 2010, Schutze and Associates , Inc (Schutze) conducted two test pit excavations 
based on a previous geophysical.3F

4 Locations of the excavations are illustrated on Figure 2.  The 
Test pit excavation in the southeast area of the parking lot was approximately 6 feet by 4 feet by 5.5 
feet deep. Debris observed in the excavation appeared to be pieces of the former dispenser islands. 
In the L shaped test pit excavations, abandoned product and vent lines were observed at 2 fbg The 
pipes had been cut at the ends and did not extend past the test pit.  The piping and former 
dispenser pieces were removed and disposed of offsite.  The amount of soil excavated was not 
noted in the Schutze report.    

The site was historically used as a commercial fueling facility from 1928 to 1964 and was 
demolished around 1964.  There are no records in the case file documenting the location(s) and 
number of underground storage tanks.  The former dispenser islands were located in the 
southwestern corner of the site, and based on soil and groundwater data collected from site 
borings, vapor probes, and wells, appear to be the source of hydrocarbons beneath the site.  
Residual benzene, toluene, ethylbenzene, and xylenes in soil are minimal and no MTBE is detected 
in soil.  The highest residual TPHg concentrations are detected in offsite well MW-4 at 3.5 fbg.  After 
the stability and lateral extent of the dissolved hydrocarbon plume has been established, and 
additional soil vapor samples have been collected, the need for remediation of a secondary source 
will be evaluated.   

                                                      
4  Schutze & Associates, Inc., Summary of Previous Investigations, Installation and Sampling of Four Monitoring Wells, and 

Excavation of Test Pits, Soil Testing, and Limited Soil Removal, March 16, 2011. 
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4. Recommendations  

Based on the discussions above, the following work is recommended: 

• Install a vapor probe in the sidewalk on the south side of East 27th Street, upgradient of the 
residences (Figure 2). 

• Collect soil vapor samples from all existing and new soil vapor probes. 

• Attempt to obtain information regarding the foundation of the onsite liquor store and residential 
and commercial buildings on the south side of East 27th Street.  

• Install an additional groundwater monitoring well on the south side of East 27th Street to assess 
the extent of hydrocarbons south of the site (Figure 2).   

• Continue to quarterly monitor and sample wells MW-1 through MW-5 to assess the stability of 
the dissolved hydrocarbon plume.    

5. Work Plan for Additional Subsurface Investigation 

GHD recommends installing one offsite vapor probe and one offsite groundwater monitoring well 
(Figure 2).  The vapor probe is proposed in the sidewalk and the well is proposed in the parking lot 
of a restaurant.  The well is proposed in the parking lot due to overhead electrical lines above the 
sidewalk preventing a drill rig safely drilling a well boring at this location.   

5.1 Permits 

GHD will obtain drilling permits from Alameda County Public Works Agency, an encroachment 
permit from the City of Oakland, and an access agreement with the offsite property owner. 

5.2 Site-Specific Health and Safety Plan 

GHD will prepare a site-specific health and safety plan to protect site workers.  The plan will be 
reviewed and signed by all site workers and visitors and remain onsite during all field activities. 

5.3 Utility Location and Clearance 

GHD will contact Underground Service Alert (USA) to coordinate locations of subsurface utilities no 
less than 48 hours prior to the start of field activities.  GHD will subcontract a licensed geophysicist 
to confirm the locations of underground utilities.  In accordance with Chevron and GHD safety 
standards, a hand auger will be utilized to clear the locations to a depth of 8 fbg. 

5.4 Groundwater Monitoring Well Installation 

To assess the extent of dissolved hydrocarbons in groundwater south of the site, GHD will install 
one monitoring well as shown on Figure 2.  The well boring will be advanced using 8-inch outside 
diameter hollow-stem augers to approximately 20 fbg with an approximate screened interval of 10 
to 20 fbg; the screen interval may be modified based on field observation of water levels 
encountered during drilling activities.  The monitoring well will be constructed using 2-inch diameter 
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Schedule 40 PVC with a 0.020-inch slotted screen.  The well screen will be surrounded by a sand 
pack consisting of #2/12 sand to approximately 2 feet above the top of the screened interval.  
Two feet of hydrated bentonite will be placed above the sand pack.  Portland II/V cement will be 
placed above the bentonite to approximately 1 fbg.  A traffic-rated well vault will be placed on the 
surface and will match the existing grade.  A licensed land surveyor will survey the top-of-casing 
elevation and well location.  GHD’s Standard Field Procedure for Soil Boring and Monitoring Well 
Installation is presented in Appendix B. Following installation, GHD will complete and submit a 
Department of Water Resources (DWR) Well Completion Report to the DWR and Alameda County 
Public Works Department. 

5.5 Soil Vapor Probe Installation and Construction 

The proposed soil vapor probe will be installed according to the Department of Toxic Substances 
Control (DTSC)’s Active Soil Gas Investigation Advisory dated April 2012 and the Vapor Intrusion 
Guidance dated October 2011 using a 3-inch diameter hand auger to approximately 6 fbg.  The 
vapor probe will be constructed of a permeable stainless steel filter with a ¼-inch push-to-connect 
fitting to ¼-inch Teflon tubing.  A probe will be placed at approximately 5 fbg and surrounded by a 
12-inch sand pack.  Above the sand pack, 12 inches of dry granulated bentonite will be topped with 
at least 12 inches of hydrated granular bentonite.  The soil vapor well will be finished at the surface 
using a well vault.   

5.6 Soil Vapor Sampling Protocol  

Vapor samples will be collected at least 48 hours after the placement of the probe using 1-liter 
Summa™ canisters in a manifold system, connected to the sampling tubing at each vapor point.  
Using the same flow rate as is used during sampling, approximately three purge volumes will be 
purged from the sampling tubing before sampling begins.  While sampling, the vacuum of the 
Summa™ canister will be used to draw the soil vapor through the flow controller until a negative 
pressure of approximately 5 inches of Hg is observed on the vacuum gauge.  In accordance with 
the Department of Toxic Substances Control (DTSC) Advisor Active Soil Gas Investigations 
guidance document, leak testing using laboratory grade helium and a shroud will be performed 
during sampling.  After sampling, the Summa™ canisters will be packaged and sent to Eurofins Air 
Toxics laboratory under chain of custody for analysis. 

5.7 Soil Sampling 

GHD will collect soil samples from the well boring and vapor probe boring at 3 and 5 fbg and 5-foot 
intervals thereafter to total depth.  Soil samples will also be collected at the soil/groundwater 
interface, at obvious changes in soil types, and where indications of hydrocarbons are observed to 
the total depth explored.  Soils will be logged using the ASTM D2488-06 Unified Soil Classification 
System.  The 3 and 5 fbg samples will be collected using a slide hammer lined with clean stainless 
steel sleeves.  Soil samples beyond 8 feet will be collected using a direct-push sampler, lined with 
polyethylene sampling tubes.  Soil samples will be screened using a PID and all PID measurements 
will be recorded on the boring log.  Samples will be sealed, labeled, logged on a chain-of-custody, 
placed on ice, and transported to a Chevron and California State-approved laboratory for analysis. 
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5.8 Well Development and Sampling 

The well will be developed using standard surge agitation and pumping.  The well will be developed 
no sooner than 72 hours after installation and will be sampled at least 48 hours after well 
development is complete. 

5.9 Chemical Analysis 

Select soil and groundwater samples will be analyzed for the following with a standard turnaround 
time of 10 working days: 

• Total petroleum hydrocarbons as diesel (TPHd), as motor oil (TPHmo), and TPHg by EPA 
Method 8015. 

• BTEX, MTBE, and naphthalene by EPA Method 8260B (groundwater will not be analyzed for 
naphthalene). 

Soil vapor samples will be analyzed for the following with a standard turnaround time of 10 working 
days: 

• TPHg, BTEX, methyl-tertiary butyl ether (MTBE), and naphthalene by EPA Method TO-15 

• Naphthalene by EPA Method TO-17 

• Oxygen (O2), carbon dioxide (CO2), nitrogen (N2), methane (CH4), and helium by ASTM D-
1946 (GC/TCD) 

5.10 Waste Disposal 

Soil cuttings and rinsate water generated during well and vapor probe installation will be placed in 
DOT-approved drums, labeled appropriately, and temporarily stored onsite.  The waste will be 
transported by licensed waste haulers to a Chevron-approved, California licensed disposal facility 
following receipt of an analytical profile. 

5.11 Reporting 

Upon completion of field activities and review of the analytical results, GHD will prepare a report 
incorporating all available data that, at a minimum, will contain: 

• Description of the drilling and sampling 

• Soil boring and well logs 

• Tabulated soil, groundwater, and soil vapor analytical results 

• Analytical reports and chain-of-custody forms 

• Waste disposal details 

• Updated figures if needed 

• Updated Conceptual Site Model 

• Updated preferential pathway analysis 

• Conclusions and recommendations, including a data gap work plan, if needed 
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6. Closing 

The surveyed elevation measurements to the top of well casings (GEO_Z) and latitude and 
longitude (GEO_XY) files for the five monitoring wells were uploaded to Geotracker on April 28, 
2017. 

GHD will proceed with the proposed scope of work upon receipt of written approval from ACDEH.  
CEMC will obtain an access agreement to the restaurant parking lot and GHD will obtain all 
required drilling and encroachment permits and schedule the subcontractors at their earliest 
availability. 
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Table  1

Groundwater Monitoring and Sampling Data  
Former Tidewater Service Station 359766 (Ed's Liquors)

2700 23rd Avenue
Oakland, California

Page 1 of 3  
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Location Date TOCa
DTW GWE TP

H
-M

O

TP
H

-D
R

O

TP
H

-G
R

O

B T E X M
TB

E 
by

 S
W

82
60

N
ap

ht
ha

le
ne

TB
A

D
IP

E

ET
BE

TA
M

E

1,
2-

D
C

A

ED
B

AD
D

IT
IO

N
AL

Units ft ft ft-amsl µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

MW-1 11/18/20101 168.84 7.93 160.91 <250 <50 -- -- -- -- -- 1.3 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 ND

02/14/20121 168.84 7.31 161.53 -- <50 <50 <0.50 <0.50 <0.50 <0.50 1.2 -- -- -- -- -- -- -- --

03/13/2015 168.90 12.11 156.79 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2015 168.90 11.31 157.59 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/29/2015 168.90 10.83 158.07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/22/2015 168.90 6.44 162.46 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/28/2016 168.90 6.08 162.82 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2016 168.90 5.41 163.49 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/08/2016 168.90 5.79 163.11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/16/2016 168.90 7.72 161.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/07/2017 168.90 5.20 163.70 -- -- <100 4 0.6 J <1 0.6 J 0.9 J -- -- -- -- -- -- --

MW-2 11/18/20101 170.33 7.52 162.81 <250 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 ND

02/14/20121 170.33 6.37 163.96 -- <50 <50 <0.50 <0.50 <0.50 <0.50 <0.50 -- -- -- -- -- -- -- --

03/13/2015 170.41 8.10 162.31 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2015 170.41 6.92 163.49 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/29/2015 170.41 7.95 162.46 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/22/2015 170.41 4.49 165.92 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/28/2016 170.41 3.83 166.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2016 170.41 3.71 166.70 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/08/2016 170.41 4.77 165.64 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/16/2016 170.41 5.92 164.49 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/07/2017 170.41 2.94 167.47 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- --

MW-3 11/18/20101 168.67 5.14 161.15 <250 2,100 3,700 <0.5 <0.5 <0.5 0.84 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 3.0g 0.68d 2.0e 2.2h 6.6f

02/14/20121 168.67 4.98 163.69 -- <1,500 3,400 <0.50 <0.50 1.2 <0.50 <0.50 -- -- -- -- -- -- -- --

03/13/2015 168.71 6.50 162.21 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2015 168.71 5.93 162.78 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/29/2015 168.71 6.98 161.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/22/2015 168.71 8.01 160.70 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/28/2016 168.71 7.04 161.67 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2016 168.71 7.14 161.57 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/08/2016 168.71 9.81 158.90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/16/2016 168.71 8.97 159.74 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/07/2017 168.71 5.13 163.58 -- -- 4,400 0.5 J 0.7 J 3 1 <1 -- -- -- -- -- -- --

HYDROCARBONS VOCS
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Units ft ft ft-amsl µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

HYDROCARBONS VOCS

MW-4 11/18/20101 168.40 -- -- <250 2,800 26,000 2,800 1,500 550 3,100 <0.5 210 <200 <50 <50 <50 <50 <50 790i 210j

02/14/20121 168.40 6.45 161.95 -- <3,000 27,000 1,500 660 520 1,500 <5.0 -- -- -- -- -- -- -- --

03/13/2015 168.47 10.70 157.77 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2015 168.47 9.63 158.84 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/29/2015 168.47 11.04 157.43 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/22/2015 168.47 10.31 158.16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/28/2016 168.47 9.32 159.15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2016 168.47 8.38 160.09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

09/08/2016 168.47 8.60 159.87 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/16/2016 168.47 10.21 158.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

03/07/2017 168.47 6.70 161.77 -- -- 16,000 1,300 220 380 560 <10 -- -- -- -- -- -- --

MW-5 02/26/20152 162.42 17.81 144.61 -- -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

03/13/2015 162.42 16.48 145.94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/19/2015 162.42 10.92 151.50 -- -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

09/29/2015 162.42 12.29 150.13 -- -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

12/22/2015 162.42 13.46 148.96 -- -- <50 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- -- --

03/28/2016 162.42 8.22 154.20 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- -- --

06/19/2016 162.42 9.18 153.24 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- -- --

09/08/2016 162.42 10.78 151.64 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- -- --

12/16/2016 162.42 10.99 151.43 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- -- --

03/07/2017 162.42 10.85 151.57 -- -- <100 <1 <1 <1 <1 <1 -- -- -- -- -- -- --
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Units ft ft ft-amsl µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

HYDROCARBONS VOCS

Abbreviations and Notes:

-- = Not analyzed

<x and ND = Not detected above the method detection limit x.

Total purgeable petroleum hydrocarbons (TPPH) by EPA Method 8260B

Total petroleum hydrocarbons as motor oil (TPHmo), TPH as diesel (TPHd), and TPH as gasoline (TPHg) by modified EPA Method 8015B

Benzene, Toluene, Ethylbenzene, Xylenes by EPA Method 8260B 

Volatile organic copmounds (VOCs) by EPA Method 8260B

b = n-butyl benzene

c = 4-isopropyl toluene

d = Sec-butyl benzene

e = Isopropylbenzene

f = n-propyl benzene

g = 2-butanone

h = 4-methyl-2-pentanone

i = 1,2,4-trimethylbenzene

j = 1,3,5-trimethylbenzene

1 = Sampled by previous consultant

2 = Well development

a = Top of casing elevation was surveyed by Morrow Surveying on February 24, 2015; coordinates are California State Plan Zone 3, from GPS observation using CSDS virtual survey network, coordinate datum is NAD 83, reference geoid is GEOID03, and 
vertical datus is NAVD 88 from GPS observations.  Prior to 2015, a survey was completed by licensed surveyor  Ty Hawkins on December 20, 2010; based on California Coordinate System NAD 83, Zone III (2002.00), and elevations based on NAVD 88.

Methyl tertiary butyl ether (MTBE), di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), tertiary amyl methyl ether (TAME), 1,2 dichloroethane (1,2-DCA), 1,2-dibromoethane (EDB), tertiary butyl alcohol (TBA), naphthalene by EPA Method 8260B 



Table 2

Cumulative Soil Gas Analytical Data
Former Tidewater Station 359766 (Ed's Liquors)

2700 23rd Avenue
Oakland, California

Page 1 of 1

GHD 062086 (9)

TPHg Benzene Toluene Ethyl-
benzene

m,p-
Xylene

o-Xylene MTBE Naphthalene Oxygen N2 CO2 Methane He

(µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (µg/m 3 ) (% Vol) (% Vol)
(  

Vol) (% Vol) (% Vol)

Residential NE 85 NE 1,100 NE NE NE 93 NE NE NE NE NE
Commercial NE 280 NE 3,600 NE NE NE 310 NE NE NE NE NE
Residential NE 85,000 NE 1,100,000 NE NE NE 93,000 NE NE NE NE NE
Commercial NE 280,000 NE 3,600,000 NE NE NE 310,000 NE NE NE NE NE

SV-1 7/29/2010 5 -- 44 270 28 100 100 <7.3 <11 -- -- -- -- --
SV-2 7/29/2010 5 -- <500 3,100 8,100 28,000 28,000 <500 850 -- -- -- -- --
SV-3 7/29/2010 5 -- 50 220 25 69 69 <7.3 <11 -- -- -- -- --
SV-4 7/29/2010 5 -- 17 120 <8.8 <27 <27 <7.3 <11 -- -- -- -- --

VP-1 7/14/2014 4.5 2,100 9.0 34 11 35 13 <5.0 <29 8.5 85 6.7 <0.00028 <0.14
VP-1 DUP 7/14/2014 4.5 2,200 7.6 140 11 37 16 <4.8 <28 8.6 85 6.5 <0.00027 <0.13
VP-2 7/14/2014 4.5 740,000 79 <58 <67 89 <67 <56 <320 10 79 10 0.12 <0.19

Abbreviations/Notes:
Total petroleum hydrocarbons as gasoline (TPHg) by EPA Method TO-15 or EPA Method TO-15 SIM

Naphthalene by EPA Method TO-15 or EPA Method TO-15 SIM or EPA Method TO-17 (VI Tubes)
Oxygen, nitrogen (N2), carbon dioxide (CO2), methane, and helium (He) by ASTM D-1946.
fbg = Feet below grade.
Micrograms per cubic meter (µg/m3).
Percent Volume (%).
<x = Not detected above stated laboratory method detection limit x.
-- = not analyzed or not applicable.

LTC - Soil Gas Criteria                   
No Bioattenuation Zone 

(02<4%)
LTC - Soil Gas Criteria 

Bioattenuation Zone (02>4%)

b = Low-Threat Underground Storage Tank Case Closure Policy - Soil Gas Criteria No Bioattenuation Zone - prepared by the California State Water Resources Control Board, August 17, 
2012

Benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl tertiary butyl ether (MTBE) by EPA Method TO-15 or EPA Method TO-15 SIM

Sample ID Date Sample 
Depth
(fbg)
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Appendix B STANDARD FIELD PROCEDURES FOR  SOIL 
BORING AND MONITORING WELL 
INSTALLATION 

 
This document presents standard field methods for drilling and sampling soil borings and installing, 
developing, and sampling groundwater monitoring wells.  These procedures are designed to comply with 
Federal, State and local regulatory guidelines.  Specific field procedures are summarized below. 
 
 
SOIL BORINGS 
 
Objectives 
Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit obvious 
hydrocarbon or other compound vapor or staining, and to collect samples for analysis at a State-certified 
laboratory.  All borings are logged using the ASTM D2488-06 Unified Soil Classification System by a 
trained geologist working under the supervision of a California Professional Geologist (PG). 
 
Soil Boring and Sampling 
Prior to drilling, the first 8 feet of the boring are cleared using an air or water knife and vacuum extraction 
or hand auger.  This minimizes the potential for impacting utilities.  Soil borings are typically drilled using 
hollow-stem augers or direct-push technologies such as the Geoprobe®.  Soil samples are collected at 
least every five ft to characterize the subsurface sediments and for possible chemical analysis.  Additional 
soil samples are collected near the water table and at lithologic changes.  Samples are collected using 
lined split-barrel or equivalent samplers driven into undisturbed sediments at the bottom of the borehole.  
 
Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent 
cross-contamination.  Sampling equipment is washed between samples with trisodium phosphate or an 
equivalent EPA-approved detergent. 
 
Sample Analysis 
Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon tape and plastic 
end caps.  Soil samples are labeled and stored at or below 4o C on either crushed or dry ice, depending 
upon local regulations.  Samples are transported under chain-of-custody to a State-certified analytic 
laboratory.   
 
Field Screening  
One of the remaining tubes is partially emptied leaving about one-third of the soil in the tube.  The tube is 
capped with plastic end caps and set aside to allow hydrocarbons to volatilize from the soil.  After ten to 
fifteen minutes, a portable volatile vapor analyzer measures volatile hydrocarbon vapor concentrations in 
the tube headspace, extracting the vapor through a slit in the cap.  Volatile vapor analyzer measurements 
are used along with the field observations, odors, stratigraphy and groundwater depth to select soil 
samples for analysis.   
 
Water Sampling 
Water samples, if they are collected from the boring, are either collected using a driven Hydropunch® type 
sampler or are collected from the open borehole using bailers.  The groundwater samples are decanted 
into the appropriate containers supplied by the analytic laboratory.  Samples are labeled, placed in 
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protective foam sleeves, stored on crushed ice at or below 4oC, and transported under chain-of-custody to 
the laboratory.  Laboratory-supplied trip blanks accompany the samples and are analyzed to check for 
cross-contamination.  An equipment blank may be analyzed if non-dedicated sampling equipment is used.   
 
Grouting 
If the borings are not completed as wells, the borings are filled to the ground surface with cement grout 
poured or pumped through a tremie pipe.  
 
 
MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 
 
Well Construction and Surveying 
Groundwater monitoring wells are installed to monitor groundwater quality and determine the groundwater 
elevation, flow direction and gradient.  Well depths and screen lengths are based on groundwater depth, 
occurrence of hydrocarbons or other compounds in the borehole, stratigraphy and State and local 
regulatory guidelines.  Well screens typically extend 10 to 15 feet below and 5 feet above the static water 
level at the time of drilling.  However, the well screen will generally not extend into or through a clay layer 
that is at least three feet thick. 
 
Well casing and screen are flush-threaded, Schedule 40 PVC.  Screen slot size varies according to the 
sediments screened, but slots are generally 0.010 or 0.020 inches wide.  A rinsed and graded sand 
occupies the annular space between the boring and the well screen to about one to two feet above the 
well screen.  A two feet thick hydrated bentonite seal separates the sand from the overlying sanitary 
surface seal composed of Portland type I, II cement.   
 
Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush with the ground 
surface.  A stovepipe may be installed between the well-head and the vault cap for additional security.   
 
The well top-of-casing elevation is surveyed with respect to mean sea level and the well is surveyed for 
horizontal location with respect to an onsite or nearby offsite landmark. 
 
Well Development 
Wells are generally developed using a combination of groundwater surging and extraction.  Surging 
agitates the groundwater and dislodges fine sediments from the sand pack.  After about ten minutes of 
surging, groundwater is extracted from the well using bailing, pumping and/or reverse air-lifting through an 
eductor pipe to remove the sediments from the well.  Surging and extraction continue until at least ten 
well-casing volumes of groundwater are extracted and the sediment volume in the groundwater is 
negligible.  This process usually occurs prior to installing the sanitary surface seal to ensure sand pack 
stabilization.  If development occurs after surface seal installation, then development occurs 24 to 72 
hours after seal installation to ensure that the Portland cement has set up correctly. 
 
All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil entrained in 
the compressed air from entering the well.  Wells that are developed using air-lift evacuation are not 
sampled until at least 24 hours after they are developed.   
 
Groundwater Sampling 
Depending on local regulatory guidelines, three to four well-casing volumes of groundwater are purged 
prior to sampling.  Purging continues until groundwater pH, conductivity, and temperature have stabilized.  
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Groundwater samples are collected using bailers or pumps and are decanted into the appropriate 
containers supplied by the analytic laboratory.  Samples are labeled, placed in protective foam sleeves, 
stored on crushed ice at or below 4oC, and transported under chain-of-custody to the laboratory.  
Laboratory-supplied trip blanks accompany the samples and are analyzed to check for 
cross-contamination.  An equipment blank may be analyzed if non-dedicated sampling equipment is used.   
 
Waste Handling and Disposal 
Soil cuttings from drilling activities are usually stockpiled onsite and covered by plastic sheeting.  At least 
three individual soil samples are collected from the stockpiles and composited at the analytic laboratory.  
The composite sample is analyzed for the same constituents analyzed in the borehole samples in addition 
to any analytes required by the receiving disposal facility.  Soil cuttings are transported by licensed waste 
haulers and disposed in secure, licensed facilities based on the composite analytic results. 
 
Groundwater removed during development and sampling is typically stored onsite in sealed 55-gallon 
drums.  Each drum is labeled with the drum number, date of generation, suspected contents, generator 
identification and consultant contact.  Upon receipt of analytic results, the water is either pumped out 
using a vacuum truck for transport to a licensed waste treatment/disposal facility or the individual drums 
are picked up and transported to the waste facility where the drum contents are removed and 
appropriately disposed. 
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