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Shell-branded Service Station

610 Market Street 

Oakland, California
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y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg) Benzene

Given

WQO: y 210 46

Constant: b 4.32E+13 4.41E+14

Constant: a -6.35E-04 -7.58E-04

Starting date for current trend: 12/29/2004 12/29/2004

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.99 2.50

Estimated Date to Reach WQO: (x = ln(y/b) / a) Apr 2012 Dec 2007

Predicted Time to Reach Water Quality Objectives (WQO) in Well MW-8

Shell-Branded Service Station, 610 Market Street, Oakland, California

Shell-branded Service Station 
610 Market Street
Oakland, California

Benzene: y = 4E+14e-8E-04x

TPHg: y = 4E+13e-6E-04x
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TABLE 1

HISTORICAL SOIL ANALYTICAL DATA
SHELL-BRANDED SERVICE STATION

610 MARKET STREET, OAKLAND, CALIFORNIA

Page 1 of 4

Sample ID Date Depth POG TPHg B T E X MTBE VOCs SVOCs Cd Cr Pb Ni Zn
(fbg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

D-1 8/3/1995 2.5 --- 2,700 <5.0 130 46 320 --- --- --- --- --- --- --- ---
D-2 8/3/1995 2.5 --- 66 <0.050 0.11 0.36 1.9 --- --- --- --- --- --- --- ---
D-3 8/3/1995 2.5 --- 76 0.70 4.7 0.79 8.7 --- --- --- --- --- --- --- ---
D-4 8/3/1995 2.5 --- 7.7 <0.010 0.017 0.043 0.082 --- --- --- --- --- --- --- ---
D-5 8/3/1995 2.5 --- 33 <0.025 0.16 0.10 3.0 --- --- --- --- --- --- --- ---
D-6 8/3/1995 2.5 --- 1,400 <5.0 <5.0 <5.0 4.2 --- --- --- --- --- --- --- ---
D-7 8/3/1995 2.5 --- 1,600 <2.0 <2.0 3.4 25 --- --- --- --- --- --- --- ---
D-8 8/3/1995 2.5 --- <1.0 <0.005 <0.0072 <0.005 <0.025 --- --- --- --- --- --- --- ---

L-1 8/3/1995 2.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 --- --- --- --- --- --- --- ---
L-2 8/3/1995 2.5 --- 2.2 <0.005 0.036 0.0068 0.064 --- --- --- --- --- --- --- ---
L-3 8/3/1995 2.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 --- --- --- --- --- --- --- ---
L-4 8/3/1995 2.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 --- --- --- --- --- --- --- ---

SS-1 8/7/1995 5 <50 <1.0 <0.005 <0.005 <0.005 <0.005 --- ND ND <0.050 52 <5.0 39 26
SS-2 8/7/1995 4 <50 <1.0 <0.005 <0.005 <0.005 <0.005 --- ND ND <0.050 36 <5.0 16 11
SS-3 8/7/1995 4 <50 <1.0 <0.005 <0.005 <0.005 <0.005 --- ND ND <0.050 36 10 24 31
SS-4 8/7/1995 5 220 2.0 <0.005 0.0057 0.0076 0.019 --- ND ND <0.050 34 110 21 110
SS-5 8/7/1995 5 260 10 <0.005 <0.005 0.034 0.086 --- ND ND 2.9 38 290 25 320
SS-6 8/7/1995 4 170 28 <0.012 <0.012 <0.029 <0.084 --- ND ND 0.86 35 400 22 260

SB-A-5.0' 3/31/1998 5 --- <1.0 --- --- --- --- --- --- --- --- --- --- --- ---
SB-A-10.0' 3/31/1998 10 --- <1.0 --- --- --- --- --- --- --- --- --- --- --- ---
SB-A-13.5' 3/31/1998 13.5 --- 1.3 0.063 <0.0050 <0.0050 <0.0050 1.8 --- --- --- --- --- --- ---

SB-B-5.0' 3/31/1998 5 --- <1.0 --- --- --- --- --- --- --- --- --- --- --- ---
SB-B-10.0' 3/31/1998 10 --- <1.0 <0.0050 0.0051 <0.0050 <0.0050 1.3 --- --- --- --- --- --- ---

--- --- --- --- --- --- ---
SB-C-5.0' 3/31/1998 5 --- <1.0 --- --- --- --- --- --- --- --- --- --- --- ---
SB-C-6.5' 3/31/1998 6.5 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.025 --- --- --- --- --- --- ---
SB-C-10.0' 3/31/1998 10 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.025
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TABLE 1

HISTORICAL SOIL ANALYTICAL DATA
SHELL-BRANDED SERVICE STATION

610 MARKET STREET, OAKLAND, CALIFORNIA

Page 2 of 4

Sample ID Date Depth POG TPHg B T E X MTBE VOCs SVOCs Cd Cr Pb Ni Zn
(fbg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

--- --- --- --- --- --- ---
MW-1 5.5 11/17/1998 5.5 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.025
MW-1 9.5 11/17/1998 9.5 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.025 --- --- --- --- --- --- ---

--- ---
MW-2 5.5 11/17/1998 5.5 --- 8.3 <0.0050 0.016 0.010 0.14 2.9 --- --- --- --- --- --- ---
MW-2 10.5 11/17/1998 10.5 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 2.0 --- --- --- --- --- --- ---

MW-3 5.5 11/17/1998 5.5 --- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 0.032
MW-3 10.5 11/17/1998 10.5 --- 1,700 8.3 11 <1.2 19 16 --- --- --- --- --- --- ---

--- --- --- --- --- --- ---
SB-D-5.0 4/16/2002 5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5
SB-D-10.0 4/16/2002 10 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
SB-D-11.5 4/16/2002 11.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

SB-E-5.0 4/16/2002 5 --- <5.0 <0.025 <0.025 <0.025 <0.025 6.1 --- --- --- --- --- --- ---
SB-E-10.0 4/16/2002 10 --- <1.0 <0.005 <0.005 <0.005 <0.010 2.7 --- --- --- --- --- --- ---
SB-E-12.5 4/16/2002 12.5 --- <1.0 <0.005 <0.005 <0.005 <0.010 4.8

SB-F-5.0 4/16/2002 5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
SB-F-10.0 4/16/2002 10 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
SB-F-11.2 4/16/2002 11.2 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

MW4-6.5 4/17/2002 6.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-4-9.5 4/17/2002 9.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-4-14.5 4/17/2002 14.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-4-19.0 4/17/2002 19 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

 
MW-5-6.5 4/17/2002 6.5 --- <1.0 <0.005 <0.005 <0.005 <0.025 <0.5 --- --- --- --- --- --- ---
MW-5-9.5 4/17/2002 9.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-5-14.5 4/17/2002 14.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-5-19.5 4/17/2002 19.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 3.0 --- --- --- --- --- --- ---
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TABLE 1

HISTORICAL SOIL ANALYTICAL DATA
SHELL-BRANDED SERVICE STATION

610 MARKET STREET, OAKLAND, CALIFORNIA

Page 3 of 4

Sample ID Date Depth POG TPHg B T E X MTBE VOCs SVOCs Cd Cr Pb Ni Zn
(fbg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

MW-5-24.5 4/17/2002 24.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

MW-6-5.5 11/15/2002 5.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-6-10.5 11/15/2002 10.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-6-15.5 11/15/2002 15.5 --- 6,000 7.4 180 88 520 <1.0 --- --- --- --- --- --- ---
MW-6-19.0 11/15/2002 19 --- <1.0 0.017 <0.005 <0.005 0.0079 <0.5 --- --- --- --- --- --- ---

MW-7-10.5 11/15/2002 10.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 0.7 --- --- --- --- --- --- ---
MW-7-15.5 11/15/2002 15.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-7-19.0 11/15/2002 19 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

MW-8-6 11/14/2002 6 --- <1.0 <0.005 <0.005 <0.005 <0.005 4.1 --- --- --- --- --- --- ---
MW-8-11 11/14/2002 11 --- <1.0 <0.005 <0.005 <0.005 <0.005 4.3 --- --- --- --- --- --- ---
MW-8-16 11/14/2002 16 --- <1.0 <0.005 <0.005 <0.005 <0.005 10 --- --- --- --- --- --- ---
MW-8-19.5 11/14/2002 19.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

MW-9-5.5 01/28/2003 5.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-9-10.5 01/28/2003 10.5 --- <1.0 <0.005 <0.005 <0.005 <0.025 <0.5 --- --- --- --- --- --- ---
MW-9-15.5 01/28/2003 15.5 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---
MW-9-19.0 01/28/2003 19 --- <1.0 <0.005 <0.005 <0.005 <0.005 <0.5 --- --- --- --- --- --- ---

 Shallow Soil (≤10 fbg) ESL a : NA 180 0.27 9.3 4.7 11 8.4 Various Various 7.4 750 750 150 600
 Deep Soil (>10 fbg) ESL a : NA 180 2.0 9.3 4.7 11 8.4 Various Various 39 5,000 750 260 1,500

Notes:
POG = Non-polar petroleum oil and grease analyzed by EPA Method 5520 E&F
TPHg = Total petroleum hydrocarbons as gasoline analyzed by EPA Method 8260B; before April 16, 2002, analyzed by EPA Method 8015.
Benzene, toluene, ethylbenzene, and xylenes analyzed by EPA Method 8260B; before April 16, 2002, analyzed by EPA Method 8020.
MTBE = Methyl tertiary-butyl ether analyzed by EPA Method 8260B; before April 16, 2002, analyzed by EPA Method 8020
VOCs = Volatile organic compounds analyzed by EPA Method 8240
SVOCs = Semi-volatile organic compounds analyzed by EPA Method 8240
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TABLE 1

HISTORICAL SOIL ANALYTICAL DATA
SHELL-BRANDED SERVICE STATION

610 MARKET STREET, OAKLAND, CALIFORNIA

Page 4 of 4

Sample ID Date Depth POG TPHg B T E X MTBE VOCs SVOCs Cd Cr Pb Ni Zn
(fbg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Cd = Cadmium analyzed by EPA Method 6010
Cr = Chromium analyzed by EPA Method 6010
Pb = Lead analyzed by EPA Method 6010
Ni = Nickel analyzed by EPA Method 6010
Zn = Zinc analyzed by EPA Method 6010
fbg = Feet below grade
mg/kg = Milligrams per kilogram
ND = Not detected; see laboratory report for specific detection limits.
<x = Not detected at reporting limit x
--- = Not analyzed
ESL = Environmental screening level
NA = No applicable ESLs
Results in bold equal or exceed applicable ESL
Shading indicates that  soil sample location was subsequently excavated; results are not representative of residual soil. 

a = San Francisco Bay Regional Water Quality Control Board commercial/industrial ESL for soil where groundwater is not a source of drinking water 
(Tables B and D of Screening for Environmental Concerns at Sites With Contaminated Soil and Groundwater , California Regional Water Quality Control Board, 
Interim Final - November 2007 [Revised May 2008]).
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