
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Stacie H. Frerichs 
Team Lead 
Marketing Business Unit 

Chevron Environmental 
Management Company 
6001 Bollinger Canyon Road 
San Ramon, CA  94583 
Tel (925) 842-9655 
Fax (925) 842-8370 
  

April 27, 2009
(date) 
 
 
 
Alameda County Environmental Health  
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 94502-6577 
 
 
Re: Chevron Facility #_9-2506_______ 
 
 Address: 2630 Broadway, Oakland, California_________________________ 
 
 
 
I have reviewed the attached report titled Additional Investigation Work Plan_________________  
and dated April 27, 2009. 
 
I agree with the conclusions and recommendations presented in the referenced report.  The information in 
this report is accurate to the best of my knowledge and all local Agency/Regional Board guidelines have 
been followed. This report was prepared by Conestoga-Rovers & Associates, upon whose assistance and 
advice I have relied.  
 
This letter is submitted pursuant to the requirements of California Water Code Section 13267(b)(1) and 
the regulating implementation entitled Appendix A pertaining thereto.  

I declare under penalty of perjury that the foregoing is true and correct. 
 
Sincerely, 
 

 
 
Stacie H. Frerichs 
Project Manager 
 
 
Enclosure: Report 
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK  
 



SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 
 
1982 Leak Detection, Tank Removal, and Monitoring Well Installation:  In early 1982, a leak was 
detected at the underground storage tank (UST) system located in the northwest corner of the site.  
In March 1982, J.H. Kleinfelder & Associates (Kleinfelder), under the supervision of IT 
Enviroscience (IT), installed eight groundwater monitoring wells (B-1 through B-8) at the site to 
evaluate whether soil and groundwater had been impacted by petroleum hydrocarbons.  
Groundwater was encountered in the well borings at depths ranging from 8 to 25 feet below grade 
(fbg).  No soil samples were collected for laboratory analysis.  Groundwater samples from the wells 
were field screened for combustible gases using a portable meter; which were detected up to 400 
parts per million (ppm).  In April 1982, the existing four steel USTs (two 7,500-gallon and one 4,000-
gallon gasoline, and one 550-gallon used-oil) reportedly were replaced with new fiberglass tanks 
(three 10,000-gallon gasoline and one 1,000-gallon used-oil) and product lines.  Reportedly, the steel 
tanks had been installed at the site in 1962, 1971, 1974, and 1981.  No information was available 
regarding the condition of the tanks upon removal or the underlying soil.  Approximately 20 cubic 
yards of impacted soil and 2,000 gallons of impacted groundwater were removed and disposed 
offsite during the work.  Two observation wells (TP-1 and TP-2) were installed in the new tank 
backfill.  In May 1982, sampling of wells B-1 through B-8 detected approximately 2.5 feet of light 
non-aqueous phase liquid (LNAPL) (gasoline) in B-4.  By June 1982, the LNAPL thickness in well B-
4 had decreased to approximately 0.5 feet.  Details of the investigations were presented in 
Kleinfelder’s Groundwater Monitoring Well Installation Report dated March 26, 1982, and IT’s Progress 
Report #1, Gasoline Leakage dated April 6, 1982 and Progress Report #2 (Final), Gasoline Leakage dated 
August 2, 1982. 

1982-1983 LNAPL Removal:  From August 1982 to February 1983, LNAPL was removed from well 
B-4 on a weekly basis, and was discontinued when it was no longer observed in the well.   

1993 UST Leak Detection and Monitoring Well Sampling:  In September 1993, a leak was detected 
in the mid-grade product line located to the east of the USTs.  The product line was repaired the 
following day.  According to the dealer’s inventory records, the estimated loss was approximately 
20 gallons or less.  As a result, in September 1993 Sierra Environmental Services (SES) collected 
groundwater samples from wells B-1 through B-8 and TP-1 and TP-2; LNAPL was not detected in 
any of the wells.  The samples were analyzed for total petroleum hydrocarbons as gasoline (TPHg), 
and benzene, toluene, ethylbenzene, and xylenes (BTEX).  TPHg was detected in all the wells, with 
the exception of B-8, at concentrations ranging from 230 to 110,000 micrograms per liter (µg/L).  
Benzene was detected in all the wells, with the exception of B-6, at concentrations ranging from 1.3 
to 3,200 µg/L.  Toluene, ethylbenzene, and xylenes were also detected in all the wells except B-6 
and B-8 at concentrations up to 25,000 µg/L.  Details of the investigation were presented in SES’s 
Groundwater Sampling Report, dated October 1, 1993, and a letter from Chevron to the Alameda 
County Health Care Services Agency, Environmental Health Services (ACEH) dated October 7, 
1993. 
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1994 Monitoring Well Installation:  In July 1994, one additional onsite monitoring well (B-9) and 
three offsite monitoring wells (B-10 through B-12) were installed by RESNA Industries (RESNA).  
Two soil samples were collected from each of the well borings and analyzed for TPHg and BTEX.  
TPHg was only detected in the samples collected at 5 fbg from the borings for wells B-9 (90 
milligrams per kilogram [mg/kg]) and B-12 (7.9 mg/kg).  Benzene was not detected in any of the 
soil samples.  Low concentrations of toluene, ethylbenzene, and xylenes (up to 2.2 mg/kg) were 
detected in several of the soil samples.  The initial groundwater sample collected from well B-9 
contained TPHg and benzene at 650 µg/L and 4.4 µg/L, respectively.  TPHg and BTEX were not 
detected in the initial groundwater samples collected from wells B-10, B-11, and B-12.  Details were 
presented in RESNA’s Environmental Assessment Report dated December 1, 1994.   

1998 UST and Product Piping Removal and Sampling:  In March 1998, Touchstone Developments 
(TD) observed the removal of the three 10,000-gallon gasoline USTs, the 1,000-gallon used-oil UST, 
product piping, and two hydraulic hoists from the site.  No holes were observed in the USTs or 
product piping upon removal.  Groundwater was encountered in the gasoline UST excavation at 
approximately 11 fbg.  After removal of the gasoline USTs, approximately 4,000 gallons of impacted 
groundwater was pumped from the excavation and disposed offsite.  Eight soil samples (TX1 
through TX8) were collected from the sidewalls of the excavation at 10.5 fbg.  TPHg was detected in 
the majority of the samples at concentrations up to 340 mg/kg (TX6).  Benzene, methyl tertiary 
butyl ether (MTBE), and lead were detected in several of the samples at concentrations up to 0.44 
mg/kg, 1.7 mg/kg, and 6.3 mg/kg, respectively.  Eleven soil samples (P1 through P11) were 
collected beneath the product dispensers and piping at depths of 1.5 or 2 fbg.  TPHg was detected 
in the majority of the samples at concentrations up to 1,200 mg/kg (P7); benzene and MTBE were 
detected in several of the samples at concentrations up to 1.4 mg/kg and 8.0 mg/kg, respectively 
(P8).  Lead was detected in all the samples at concentrations up to 5,000 mg/kg (P5).  Two soil 
samples (UO1 and UO2) were collected beneath the used-oil UST at approximately 8 fbg.  TPHg 
and BTEX were not detected in the two samples.  TPH as diesel (TPHd) was only detected in 
sample UO2 (4.8 mg/kg).  A low concentration of MTBE (0.11 mg/kg) was detected in sample UO1.  
Oil and grease were detected in the two samples at 110 mg/kg and 91 mg/kg.  Halogenated 
volatile organic compounds (HVOCs) were not detected in the two samples; and semi-VOCs 
generally were not detected with the exception of Bis(2-ethylhexyl)phthalate at 1.1 mg/kg and 2.3 
mg/kg.  Cadmium (1.7 mg/kg), chromium (18 mg/kg and 45 mg/kg), lead (430 mg/kg and 6,800 
mg/kg), nickel (13 mg/kg and 11 mg/kg), and zinc (380 mg/kg and 1,400 mg/kg) were also 
detected in one or both of the samples.  Soil samples (H1 and H2) were also collected beneath each 
hoist at approximately 7 fbg.  Oil and grease was detected in samples H1 and H2 at 110 mg/kg and 
310 mg/kg, respectively.   

Two composite samples (SP-1 [a-d] and SP2 [a-d]) were collected of the stockpiled soil from the 
gasoline UST and piping excavation.  TPHg, BTEX, and MTBE generally were not detected in the 
samples with the exception of xylenes at 0.0054 mg/kg in sample SP-1(a-d).  Therefore, this 
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material was used as backfill in the former gasoline UST excavation.  A composite sample (UOSP-
1[a-d]) was also collected of the stockpiled soil from the used-oil UST excavation.  TPHg, BTEX, 
MTBE, and HVOCs were not detected in the sample.  TPHd and oil and grease were detected in the 
sample at 3.9 mg/kg and 52 mg/kg, respectively.  Several semi-VOCs were detected in the sample 
(benzo[k]fluoranthene at 0.23 mg/kg, benzo[a]pyrene at 0.19 mg/kg, bis[2-ethylhexyl]phthalate at 
1.2 mg/kg, chrysene at 0.21 mg/kg, fluoranthene at 0.28 mg/kg, and pyrene at 0.33 mg/kg).  The 
metals chromium, lead, nickel, and zinc were detected in the sample at 17 mg/kg, 1,500 mg/kg, 20 
mg/kg, and 360 mg/kg, respectively.  This material was subsequently used to backfill the used-oil 
UST excavation.  Details of the work were presented in TD’s UST and Product Piping Removal and 
Sampling Report dated June 12, 1998. 

Although there is no documentation available, it appears that observation wells TP-1 and TP-2, and 
well B-2, were removed during the excavation work. 

1998 Dispenser and Former Used-Oil Tank Over-Excavation:  In November 1998, soil was over-
excavated in the area of the four former dispenser islands to depths of 5 to 9 fbg.  Groundwater was 
encountered at approximately 9 fbg; preventing deeper excavation.  Six soil samples (PX2, PX5, and 
PX7 through PX10) were collected from the bottom of the excavation areas.  TPHg was detected in 
all the samples except PX8 at concentrations up to 1,190 mg/kg (PX7).  Benzene was not detected in 
any of the samples.  MTBE was only detected in three of the samples at concentrations up to 0.64 
mg/kg (PX8).  Toluene, ethylbenzene, and xylenes were detected in several of the samples at 
concentrations up to 149 mg/kg.  Samples PX2 and PX5 were additionally analyzed for total lead 
and organic lead; which were not detected.  Approximately 160 cubic yards of impacted soil was 
removed from the former dispenser areas and disposed offsite during the work.  Fill material 
consisting of burnt wood, bricks, ashes, and concrete was encountered in the northern excavation 
areas.   

The former used-oil tank area was also re-excavated to remove any possible hydrocarbon-impacted 
soil.  Fill material consisting of burnt wood, bricks, ashes, and concrete was encountered in the 
excavation.  Concrete footings, foundations, and basement floor slabs were also encountered.  These 
materials appeared to be associated with the former hospital that previously occupied the site.  A 
composite sample (UOSP-3[a&b]) was collected of the fill material, and the material was then 
placed back in the excavation.  TPHg, BTEX, MTBE, and organic lead were not detected in the 
sample; total lead was detected at 1,790 mg/kg.  It appeared that the elevated lead concentrations 
detected in the former used-oil tank excavation and in the northern dispenser island excavation 
(previous samples P3, P4, and P5); and likely the detections of semi-VOCs, were associated with the 
fill material observed in these areas and were unrelated to the former service station activities.  The 
impacted fill material likely was placed during demolition of the former hospital.  Details of the 
work were presented in TD’s Soil Overexcavation/Remediation Report dated March 24, 1999. 
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1999 Oxygen Releasing Compound® (ORC®) Installation:  In September 1999, Blaine Tech 
Services, Inc. installed filter socks containing Oxygen Releasing Compound® (ORC®) into wells B-
1, B-3, B-5, B-6, B-7, and B-9 in an attempt to reduce petroleum hydrocarbon concentrations.  Nine 
to sixteen socks were installed in each of the wells.  Subsequent groundwater monitoring events 
indicated a significant decrease in TPHg, benzene, and MTBE concentrations in these wells. 

2007 Subsurface Investigation:  In June 2007, CRA advanced six soil borings (B-14 and B-17 through 
B-21) both on and offsite to further evaluate the extent of petroleum hydrocarbons in soil and 
groundwater.  Three proposed borings (B-13, B-15, and B-16) were unable to be completed due to 
the presence of an underlying concrete slab encountered between 4 and 6 fbg.  Soil samples were 
collected at various depths from the six borings (beginning at approximately 5 fbg) for laboratory 
analysis.  TPHg and BTEX generally were not detected in any of the soil samples with the exception 
of toluene at 0.001 mg/kg in the sample collected at 10 fbg from boring B-21.  Fuel oxygenates 
generally were not detected in the soil samples with the exception of MTBE (up to 0.002 mg/kg) in 
three of the samples.  Groundwater was encountered in the borings at depths of 10 to 28 fbg.  Grab-
groundwater samples were collected from borings B-14 and B-17 through B-20.  TPHg and BTEX 
were not detected in any of the groundwater samples.  Fuel oxygenates generally were not detected 
in the groundwater samples with the exception of MTBE in the samples collected from borings B-14 
(1.0 µg/L) and B-17 (2.0 µg/L), and tertiary butyl alcohol (TBA) in the samples collected from 
borings B-14 (14 µg/L) and B-19 (3.0 µg/L).  Based on the analytical results, the dissolved 
hydrocarbon plume appeared to be laterally defined except to the east (upgradient) due to a site 
building that prevented further assessment in this direction.  Details of the investigation were 
presented in CRA’s Subsurface Investigation Report dated September 11, 2007. 
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Table 1

Historical Soil Sample Analytical Results
Former Chevron Service Station 9-2506

2630 Broadway, Oakland, California

Page 1 of 3

Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

Well Borings
B-9 5 7/26/1994 - 90 <0.25 0.76 0.75 2.2 - - - - - - - - - - -

10 7/26/1994 - <1.0 <0.005 0.01 0.005 0.007 - - - - - - - - - - -
B-10 6 7/26/1994 - <1.0 <0.005 <0.005 <0.005 0.006 - - - - - - - - - - -

10 7/26/1994 - <1.0 <0.005 <0.005 <0.005 0.005 - - - - - - - - - - -
B-11 5 7/26/1994 - <1.0 <0.005 <0.005 <0.005 <0.005 - - - - - - - - - - -

11 7/26/1994 - <1.0 <0.005 0.007 <0.005 0.021 - - - - - - - - - - -
B-12 5 7/26/1994 - 7.9 <0.5 0.13 0.16 0.7 - - - - - - - - - - -

11 7/26/1994 - <1.0 <0.005 <0.005 <0.005 <0.005 - - - - - - - - - - -

UST Excavation
TX1 10.5 3/10/1998 - 2.1 <0.005 <0.005 <0.005 <0.005 1.2 - 6.3 - - - - - - - -
TX2 10.5 3/10/1998 - 1.7 <0.005 <0.005 <0.005 <0.005 0.8 - 3 - - - - - - - -
TX3 10.5 3/10/1998 - 18 0.052 0.081 0.43 1.7 <0.5 - <2.5 - - - - - - - -
TX4 10.5 3/10/1998 - 10 0.036 0.043 0.052 0.044 <0.1 - <2.5 - - - - - - - -
TX5 10.5 3/10/1998 - 1.3 0.029 0.16 0.005 0.12 1.7 - 3.9 - - - - - - - -
TX6 10.5 3/10/1998 - 340 0.44 0.9 3.3 15 <2.5 - 4 - - - - - - - -
TX7 10.5 3/10/1998 - 66 <0.25 0.086 0.12 0.94 0.46 - 6.2 - - - - - - - -
TX8 10.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 1.1 - 5 - - - - - - - -

SP-1(a-d) Stockpiles 3/10/1998 - <1.0 <0.005 <0.005 <0.005 0.0054 <0.05 - 4.4 - - - - - - - -
SP-2(a-d) Stockpiles 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 7.8 - - - - - - - -

Product Piping Trench Samples
P1 2 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 6.7 - - - - - - - -
P2 1.5 3/10/1998 - 45 0.062 0.72 0.56 4.7 0.52 - 30 - - - - - - - -
P3 1.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 130 - - - - - - - -
P4 1.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 200 - - - - - - - -
P5 2 3/10/1998 - <1.0 <0.005 <0.005 <0.005 0.0057 <0.05 - 5,000 - - - - - - - -
P6 2 3/10/1998 - 5.7 0.051 0.017 0.041 0.16 0.057 - 14 - - - - - - - -
P7 2 3/10/1998 - 1,200 <1.25 2.3 24 55 <12.5 - 50 - - - - - - - -
P8 2 3/10/1998 - 16 1.4 0.069 0.26 0.37 8 - 21 - - - - - - - -
P9 2 3/10/1998 - 15 0.19 0.032 0.34 1.1 0.3 - 5.5 - - - - - - - -

P10 2 3/10/1998 - 18 0.22 0.037 0.33 1 1.8 - 23 - - - - - - - -
P11 2 3/10/1998 - 1.1 <0.005 <0.005 <0.005 <0.005 <0.05 - 130 - - - - - - - -

Hydraulic Hoist Samples
H1 7 3/10/1998 - - - - - - - - - - - - - - - - 110
H2 7 3/10/1998 - - - - - - - - - - - - - - - - 310

concentrations in milligrams per killogram (mg/kg)
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Table 1

Historical Soil Sample Analytical Results
Former Chevron Service Station 9-2506

2630 Broadway, Oakland, California

Page 2 of 3

Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

concentrations in milligrams per killogram (mg/kg)

Used-Oil Tank Excavation
UO1 8 3/10/1998 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 0.11 - 430 - <0.50 18 13 380 ND ND1 110
UO2 8 3/10/1998 4.8 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 6,800 - 1.7 45 11 1,400 ND ND2 91

UOSP-1(a-
d) Stockpile 3/10/1998 3.9 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 1,500 - <0.50 17 20 360 ND ND3 52

Dispenser Island and Used-Oil Tank Over-Excavation
PX2 5 11/19/1998 - 2.96 <0.002 <0.002 <0.002 <0.004 0.0396 - <7.5 <5.0 - - - - - - -
PX5 6 11/19/1998 - 95.7 <0.010 0.0422 0.0905 1.01 <0.01 - <7.5 <5.0 - - - - - - -
PX7 9 11/19/1998 - 1,190 <0.50 23.2 26.7 149 <2.5 - - - - - - - - - -
PX8 7 11/19/1998 - <0.400 <0.002 <0.002 <0.002 <0.004 0.637 - - - - - - - - - -
PX9 6 11/19/1998 - 5.21 <0.002 0.0357 0.063 0.596 0.138 - - - - - - - - - -

PX10 9 11/19/1998 - 44.6 <0.005 <0.005 0.137 1.18 <0.025 - - - - - - - - - -
SP-3(a-d) Stockpile 11/19/1998 - 37.8 <0.010 0.273 0.505 3.34 <0.050 - 9.81 - - - - - - - -

UOSP-
3(a&b) Stockpile 11/19/1998 - <0.400 <0.002 <0.002 <0.002 <0.004 <0.010 - 1,790 <5.0 - - - - - - -

Exploratory Borings
B-14 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.002 ND - - - - - - - - -

15 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
22 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.001 ND - - - - - - - - -

B-17 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

B-18 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

B-19 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
B-20 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
B-21 6 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

10 6/7/2007 - <1.0 <0.0005 0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
20 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
30 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.001 ND - - - - - - - - -
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Table 1

Historical Soil Sample Analytical Results
Former Chevron Service Station 9-2506

2630 Broadway, Oakland, California

Page 3 of 3

Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

concentrations in milligrams per killogram (mg/kg)

Abbreviations/Notes
TPHd = total petroleum hydrocarbons as diesel by EPA Method 8015
TPHg = total petroleum hydrocarbons as gasoline by EPA Method 8015
BTEX = benzene, toluene, ethylbenzene, xylenes by EPA Method 8020/8260 
MTBE = methyl tertiary butyl ether by EPA Method 8020/8260
HVOCs = halogenated volatile organic compounds by EPA Method 8010
Semi-VOCs = semi-volatile organic compounds by EPA Method 8270
Oxygenates = tertiary-butyl alcohol (TBA), tertiary-amyl methyl ether (TAME), di-isopropyl ether (DIPE), ehtyl tertiary-butyl ehter (ETBE), 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) by EPA Method 8260
"-" = not analyzed
<x.xx = not detected at or above the stated laboratory reporting limit
ND = not detected; detection limits vary
Note: Samples that are crossed out were collected from soil that was subsequently over-excavated
1 Not detected with the exception of Bis(2-ethylhexyl)phthalate at 1.1 mg/kg
2 Not detected with the exception of Bis(2-ethylhexyl)phthalate at 2.3 mg/kg
3 Not detected with the exception of Benzo(k)fluoranthene at 0.23 mg/kg; Benzo(a)pyrene at 0.19 mg/kg; Bis(2-ethylhexyl)phthalate at 1.2 mg/kg; Chrysene at 0.21 mg/kg; Fluoranthene at 0.28 mg/kg; and Pyrene at 0.33 mg/kg
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STANDARD FIELD PROCEDURES FOR GEOPROBE® SAMPLING 
 
 
This document describes Conestoga-Rovers & Associates’ standard field methods for GeoProbe® soil and 
ground water sampling.  These procedures are designed to comply with Federal, State and local regulatory 
guidelines.  Specific field procedures are summarized below. 

Objectives 

Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit obvious 
hydrocarbon or other compound vapor odor or staining, estimate ground water depth and quality and to 
submit samples for chemical analysis. 

Soil Classification/Logging 

All soil samples are classified according to the Unified Soil Classification System by a trained geologist or 
engineer working under the supervision of a California Professional Geologist (PG) or a Certified 
Engineering Geologist (CEG).  The following soil properties are noted for each soil sample: 
 

• Principal and secondary grain size category (i.e., sand, silt, clay or gravel) 
• Approximate percentage of each grain size category, 
• Color, 
• Approximate water or separate-phase hydrocarbon saturation percentage, 
• Observed odor and/or discoloration, 
• Other significant observations (i.e., cementation, presence of marker horizons, mineralogy), and 
• Estimated permeability. 

Soil Sampling 

GeoProbe® soil samples are collected from borings driven using hydraulic push technologies.  Prior to 
drilling, the first 8 ft of the boring are cleared using an air or water knife and vacuum extraction.  This 
minimizes the potential for impacting utilities.   
 
A minimum of one and one half ft of the soil column is collected for every five ft of drilled depth.  Additional 
soil samples can be collected near the water table and at lithologic changes. Samples are collected using 
samplers lined with polyethylene or brass tubes driven into undisturbed sediments at the bottom of the 
borehole.  The ground surface immediately adjacent to the boring is used as a datum to measure sample depth. 
The horizontal location of each boring is measured in the field relative to a permanent on-site reference using 
a measuring wheel or tape measure. 
 
Drilling and sampling equipment is steam-cleaned or washed 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 Storage, Handling, and Transport 

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 4oC on either crushed or dry ice, depending upon local 
regulations.  Samples are transported under chain-of-custody to a State-certified analytic laboratory.  
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Field Screening 

After a soil sample has been collected, soil from the remaining tubing is placed inside a sealed plastic bag and 
set aside to allow hydrocarbons to volatilize from the soil.  After ten to fifteen minutes, a portable GasTech® 
or photo ionization detector measures volatile hydrocarbon vapor concentrations in the bag’s headspace, 
extracting the vapor through a slit in the plastic bag.  The measurements are used along with the field 
observations, odors, stratigraphy and ground water depth to select soil samples for analysis. 

Grab Ground Water Sampling 

Ground water samples are collected from the open borehole using bailers, advancing disposable Tygon® 
tubing into the borehole and extracting ground water using a diaphragm pump, or using a hydro-punch style 
sampler with a bailer or tubing.  The ground water samples 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 4o C, and transported under chain-of-custody to the laboratory.  

Duplicates and Blanks 

Blind duplicate water samples are usually collected only for monitoring well sampling programs, at a rate of 
one blind sample for every 10 wells sampled.  Laboratory-supplied trip blanks accompany samples collected 
for all sampling programs to check for cross-contamination caused by sample handling and transport.  These 
trip blanks are analyzed if the internal laboratory quality assurance/quality control (QA/QC) blanks contain 
the suspected field contaminants.  An equipment blank may also 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.   
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