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December 16, 2005 
Project No. 1121.009 

City of Livermore 
Economic Development Department 
1052 S. Livermore Avenue 
Livermore, California 94550-4899 

Attention: Ms. Chris Davidson 

Subject: Soil-Gas Investigation 
Arrow Rentals Property 
187 North L Street 
Livermore, California 

Dear Ms. Davidson: 

Fugro West, Inc., (Fugro) presents this summary of the results of the soil-gas investigation 
for the Arrow Rentals facility in Livermore, California.  We understand that the City of Livermore is 
facilitating the redevelopment of this property for high-density residential buildings with no 
underground parking or other subterranean structures.  The purpose of the survey is to evaluate 
whether gasoline compounds are present in the soil-gas beneath the property and, if detected, to 
evaluate soil vapor concentrations represent a risk to future residential site users.  

This investigation was completed in general conformance with Fugro’s Work Plan dated 
November 1, 2005, which was approved by the Alameda County Environmental Health Services in 
its November 3, 2005 letter.  

I declare, under penalty of perjury, that the information and/or recommendations contained in 
the attached document or report is true and correct to the best of my knowledge. 

Sincerely, 

FUGRO WEST, INC. 

Melissa L. Pleva 
Staff Engineer and Geologist 

Glenn S. Young, P.G. 
Principal Geologist 

MLP/GSY:rp 

Copies Submitted: (2) Addressee 
Mr. Jerry Wickham (Alameda County Health Care Services Agency, Environmental Health 
Services – 1) 
Rita Sullins (Arrow Rentals –1) 
Rebecca Sterbentz (Aquifer Sciences, Inc. –1) 

1000 Broadway, Suite 200
Oakland, California 94607

Tel: (510) 268-0461
Fax: (510) 268-0137

FUGRO WEST, INC.  

A member of the Fugro group of companies with offices throughout the world. 
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1.0 INTRODUCTION 

This report was prepared to assist the City of Livermore Redevelopment Agency 
(Agency) with the planning, redevelopment, and construction activities at the Arrow Rentals 
property located at 187 North “L” Street in downtown, Livermore, California.  We understand that 
the City of Livermore is facilitating the redevelopment of this property for high-density residential 
buildings with no underground parking or subterranean structures other than foundations and 
utilities.  This investigation was completed in general conformance with Fugro’s Work Plan dated 
November 1, 2005, which was approved by the Alameda County Environmental Health Services 
(County) in its November 3, 2005 letter. 

Fugro conducted the investigation to evaluate soil-gas concentrations near the former 
fuel dispenser island and the underground storage tanks (USTs) as requested by County during 
our meeting on October 17, 2005, and subsequent letter dated November 3, 2005.  The 
purpose of this study is to address County concerns regarding residual soil-gas concentrations 
near former gasoline source areas and evaluate whether residual soil-gas concentrations 
present a potential risk to future residential site users via indoor inhalation pathways.   

2.0 BACKGROUND 

Based on our review of available reports, a Mobile service station operated at the site 
between 1951 and 1968.  Arrow Rentals purchased the property in 1972.  In 1972, three 
1,500-gallon USTs were removed from the site after they failed integrity tests.  In 1985, one 
1,000-gallon gasoline UST with vapor well was installed in the southeastern portion of the site.  
In 1986, the two other remaining USTs were removed. In June 1985, approximately 600 gallons 
of gasoline were accidentally dispensed into the vapor well.  In January 1992, fuel pipelines and 
valve boxes located between the USTs and dispenser islands were removed by Mobile’s 
contractor1.  We understand that the 1,000-gallon UST has also been removed from the site.   

Several soil and groundwater investigations were conducted between 1988 and the 
present, including soil and groundwater investigations, a dual-phase extraction pilot test, and 
regular groundwater monitoring from several onsite and offsite shallow monitoring wells.  
Investigation reports suggest that the extent of soil and groundwater impact from the UST 
operations were limited to within 60 feet below ground surface (bgs) and up to 100 feet offsite.  
Groundwater monitoring reports indicate that no free-phase hydrocarbons have been observed 
since November 2001 when 0.14 feet of hydrocarbons were measured in Well W-1s, located 
approximately 40 feet downgradient of the vapor well.  Results of those investigations were 
presented to the County, which has been providing regulatory oversight for this property, 
presumably dating back to 1984 or earlier. 

On behalf of the property owner, Aquifer Science Inc. (ASI) has been providing 
environmental services.  ASI has requested case closure on two occasions; April 26, 2005, and 
August 8, 2005. The County’s letter dated August 16, 2005, denied ASI’s request for case 

                                                 
1 Additional Soil Exploration Report by Woodward-Clyde Consultants dated April 17, 1992 
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closure indicated a number of concerns about the site.  Technical Comment No. 2 described a 
concern that previous soil-gas sampling may not have been collected directly within the areas of 
fuel discharges to soil and therefore may not represent the highest soil-gas concentrations that 
may be encountered at the Site.  In our meeting on October 17, 2005, the County requested 
soil-gas sampling at four locations, including the former fuel dispenser island, and the three 
former UST areas. In the County’s Work Plan approval letter dated November 3, 2005, the 
County approved the Work Plan but requested sampling from two additional soil-gas samples 
collected adjacent to boring B-G and the former valve box. 

The following summarizes previous soil-gas studies as well as the findings from Fugro’s 
soil-gas investigation. 

3.0 PREVIOUS SOIL-GAS STUDIES 

Two previous soil-gas studies have been completed at the site, including one by Tracer 
Research in 1990 and another by Gribi Associates in 1998.  The following summarizes those 
previous findings.  

3.1 TRACER RESEARCH SOIL-GAS STUDY 

It appears that Tracer Research (Tracer) conducted a soil-gas study at the site in 1990.  
Although a full report was not available for our review, we presume that Tracer’s study was 
similar to other Tracer Research studies observed by this author.  If so, Tracer’s soil-gas study 
was used to evaluate the lateral extent of gasoline impacts at the site by collecting soil-gas 
concentrations for chemical testing in the field.  Typically, Tracer’s work involved driving 
galvanized steel rods to selected depths in the vadose zone, purging 3 to 10 air volumes from 
the rods using a vacuum pump attached to the top of the rods using surgical tubing or 
equivalent, then inserting a syringe into the purge tubing to collect a soil-gas sample.  That 
sample would then be inserted into a field Gas Chromatograph for chemical testing.  

We understand that Tracer’s soil-gas study involved 24 probes; 21 probes at the site and 
three at the adjacent property to the south (ASI 2005a).  Samples were collected from 
approximately 8 to 10 feet bgs. Detected concentrations of total petroleum hydrocarbons as 
gasoline (TPHg) reportedly ranged from 200 ug/m3 to 2,000 ug/m3.  Tracer detected no 
benzene, toluene, ethylbenzene, and xylenes (BTEX) constituents above laboratory reporting 
limits in any of the 24 samples tested.  Comparing Tracer’s findings to the Environmental 
Screening Levels (ESL) for residential indoor air established by the Regional Water Quality 
Control Board (RWQCB), analyses detected no TPHg or BTEX concentrations exceeding ESL 
criteria for indoor air.  The results of Tracer’s soil-gas testing are presented in Table 1 and the 
Tracer Research summary information is presented in Appendix A. 

3.2 GRIBI ASSOCIATES SOIL-GAS STUDY 

In 1998, Gribi Associates (Gribi) conducted a limited soil-gas study at the site (Gribi 
1998).  Gribi’s study involved sampling from two probe locations; VS-1 inside the Arrow Rentals 
building and VS-2 approximately 80 feet downgradient of the 1,000-gallon UST.  Gribi’s samples 
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were collected over a period of 70 minutes each and from depths of 34 to 36 inches below 
grade.  Gribi’s analyses detected the following: 

• Benzene concentrations ranging from 11 to 16 ug/m3; 

• Toluene concentrations ranging from 24 to 46 ug/m3; 

• Ethylbenzene concentrations ranging from 9.7 to 11 ug/m3; and  

• Total xylene concentrations ranging from 53 to 66 ug/m3. 

These concentrations are significantly lower than respective Risk-Based Screening 
Levels established by the RWQCB.  Gribi concluded that no significant BTEX concentrations 
were detected in those soil-gas samples. The results of the Gribi soil-gas testing are presented 
in Table 2 because sampling protocols were similar to those used for this investigation. A copy 
of the Gribi Associates report is presented in Appendix B. 

4.0 SCOPE OF WORK 

On November 16, 2005, Fugro conducted a soil-gas investigation at the subject site.  
Prior to our fieldwork, Fugro conducted an underground utility survey at the proposed probe 
locations and procured drilling permits from Alameda County Zone 7 Water Agency.  Fugro’s 
work was completed in general conformance with our Work Plan dated November 1, 2005, and 
County requirements listed in their letter dated November 3, 2005, with the following exceptions: 

• The sampling manifold at SG-6 was clogged at one of the “T” fittings.  The T-fitting 
was replaced.  However, the SUMA canister was compromised and, therefore, not 
used for this study.  During our second sampling effort at SG-6, Fugro observed that 
our driller had incorrectly attached SG-2 to the sampling manifold and collected soil-
gas from SG-6 for a period of 5 to 10 minutes.  Fugro elected to consider this sample 
compromised but elected to test this sample anyway for QC purposes. 

• Fugro was unable to collect a soil-gas sample from SG-5.  The SUMA canister 
initially allocated for SG-5 was used to replace the compromised sample at SG-6. 

• Fugro attempted to use the designated trip blank canister to collect sample SG-5.  
However, the Trip Blank was apparently under positive pressure and we were unable 
to extract a soil-gas sample from SG-5.  Accordingly, we considered the Trip Blank 
canister to be compromised so that sample was not tested. 

Excluding the exceptions listed above, Fugro collected soil-gas samples from five 
locations (SG-1 thorough SG-4 and SG-6) in accordance with our Work Plan dated 
November 1, 2005.  Plate 1 shows the soil-gas sampling locations. SG-1 was positioned within 
the footprint of the former fuel dispenser.  SG-2 was positioned within the footprint of the former 
1,000-gallon gasoline UST.  SG-3 was positioned within the footprint of the three former 
1,500-gallon gasoline tanks.  SG-4 was positioned adjacent to boring B-1 within the footprint of 
the 4,000-gallon and 6,000-gallon gasoline tanks. SG-6 was positioned adjacent to boring B-G 
per the County’s request.  Fugro collected a field duplicate sample (DUP-1) of SG-2.  In 
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addition, the chemical laboratory analyzed a soil-gas samples that was a duplicate of SG-3 
named SG-3 duplicate. 

5.0 ANALYTICAL PROGRAM 

A total of five soil-gas samples were submitted for chemical analysis, not including one 
field duplicate sample and one lab duplicate sample. Samples were submitted under chain-of-
custody documentation to Air Toxics Inc (ATL), a state-certified air sampling laboratory, and 
were analyzed for some or all of the following: 

• Total Petroleum Hydrocarbons as gasoline (TPHg), using EPA Method TO-3; 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX), using EPA Method TO-15; 

• Naphthalene, Methyl tert butyl ether (MTBE), by EPA Method TO-15; 

• Isopropyl alcohol (2-propanol), by EPA Method TO-15, used as a leak check 
compound; and 

• Oxygen, carbon dioxide, and methane by ASTM Method 1946. 

The samples were also analyzed for concentrations of natural gases by ASTM D-1946 
so that we could evaluate if the soil-gas was associated with the ambient air at the sample 
locations.  

6.0 RESULTS OF CHEMICAL ANALYSES 

The results of analyses on the five soil-gas samples is summarized Table 3.  The 
laboratory reports are included in Appendix C.  

Analyses detected no 2-propanol, the leak check compound used during field sampling. 
Analyses detected oxygen concentrations ranging from 16 to 20 percent, slightly less than the 
ambient oxygen concentration of 21 percent.  Detected carbon dioxide concentrations ranged 
from 1.2 to 3.3 percent.  In four of the five samples, detected carbon dioxide concentrations 
exceeded the ambient carbon dioxide concentration of .033 percent.  Additionally, the relative 
percent difference (RPD) between SG-2 and DUP-1 ranged from 5.1 to 22.2 percent, and the 
RPD for the laboratory duplicate and SG-3 ranged from 0.0 to 6.5 percent.  Because the RPDs 
indicate relatively consistent data, analyses detected no leak check compound, and the 
detected oxygen and carbon dioxide concentrations do not appear to reflect ambient air 
concentrations, it is Fugro’s opinion that the soil-gas samples collected during our investigation 
are representative of actual soil-gas at the site.  Therefore, results of analyses are considered 
valid for the purposes of comparison to ESL criteria.  

Analyses detected TPHg concentrations ranging from 300 to 660 ug/m3 in four of the five 
samples tested.  Analyses detected no TPHg in SG-6 and no BTEX concentrations in any of the 
five samples tested.  The detected TPHg are well below 26,000 ug/m3, the ESLs established by 
the RWQCB for residential indoor air.  The ESLs are concentrations below, which the RWQCB 
believes that no significant threat to human health and the environment exist.  
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7.0 CONCLUSIONS 

Compared to current ESL criteria for a residential scenario, the previous soil-gas 
investigations detected no significant TPHg or BTEX concentrations.  Furthermore, this soil-gas 
investigation detected no BTEX concentrations in the five soil-gas samples collected.  However, 
analyses detected relatively low TPHg concentrations in soil-gas at the site.  Fugro concludes 
that detected concentrations of TPHg are well below the ESLs established by the RWQCB, 
indicating that residual hydrocarbon concentrations in soil-gas do not pose a significant risk to 
residential or construction workers at the site.  Based on these findings, it is Fugro’s opinion that 
the site can be used for the high-density residential buildings being considered for the site.  We 
recommend that copies of this report are made available to the prospective developer and their 
contractor.  If redevelopment plans involve soil excavation from more than 5 feet below ground 
surface, additional site characterization may be required and special soil handling and/or offsite 
disposal at a permitted landfill may be warranted.  

On behalf of the City of Livermore and Arrow Rentals, we request County concurrence 
that no remediation or other mitigation for impacted soil and soil-gas is required prior to or as 
part of the planned site redevelopment activities.   

8.0 LIMITATIONS 

Fugro has prepared this report in a professional manner, using that degree of skill and 
care exercised for similar projects under similar conditions by reputable and competent 
environmental consultants.  Fugro shall not be responsible for conditions or consequences 
arising from relevant facts that were concealed, withheld, or not fully disclosed at the time the 
report was prepared.  Fugro also notes that the facts and conditions referenced in this report 
may change over time and the conclusions and recommendations set forth herein are 
applicable only to the facts and conditions as described at the time of this report.  Fugro 
believes that conclusions stated wherein to be factual, but no guarantee is made or implied.  
This report has been prepared for the benefit of the City of Livermore Redevelopment Agency. 
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TABLE 1
RESULTS OF TRACER RESEARCH SOIL-GAS INVESTIGATION

ARROW RENTALS PROPERTY
187 NORTH "L" STREET

LIVERMORE, CALIFORNIA
JOB NO. 1121.009 

ESLs
Analyte  Units T-13 T-23 T-33 T-43 T-53 T-63 T-73 T-83 T-93 T-103 T-113 T-123 Residential (ug/m3)

Depth (ft)  10 10 10 10 10 10 10 10 10 10 10 10

Date  Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90

TPHg  ug/m3 400 1000 2000 <100 <100 600 <100 <100 <100 <100 700 <50 26,000

Benzene  ug/m3 <40 <80 <40 <80 <80 <40 <80 <80 <80 <80 <80 <40 85

Toluene  ug/m3 <50 <100 <50 <100 <100 <50 <100 <100 <100 <100 <100 <50 63,000

Ethylbenzene  ug/m3 <50 <100 <50 <100 <100 <50 <100 <100 <100 <100 <100 <60 420,000

Xylenes  ug/m3 <70 <100 <70 <100 <100 <70 <100 <100 <100 <100 <100 <60 15,000

MTBE  ug/m3 -- -- -- -- -- -- -- -- -- -- -- -- 9,400

Napthalene  ug/m3 -- -- -- -- -- -- -- -- -- -- -- -- 71

Oxygen  % -- -- -- -- -- -- -- -- -- -- -- -- NE

Methane  % -- -- -- -- -- -- -- -- -- -- -- -- NE

Carbon Dioxide  % -- -- -- -- -- -- -- -- -- -- -- -- NE

Leak Check      

2-Propanol  ug/m3 -- -- -- -- -- -- -- -- -- -- -- -- NA

Notes
1 = Collected by Fugro West, Inc.(November 16, 2005)
-- = Not tested

Detected Concentration shown in bold
NA = Not applicable
NE= not established
ESL= Environmental Screening Levels, for Evaluation of Potential Indoor-Air Impacts Table E-2 Established by
    The Regional Water Quality Control Board and updated in February 2005.

G:/Jobdocs/1121/1121.009/Soil-Gas/table 1.xls/Table 1 TABLE 1: Page 1 of 2

 



TABLE 1
RESULTS OF TRACER RESEARCH SOIL-GAS INVESTIGATION

ARROW RENTALS PROPERTY
187 NORTH "L" STREET

LIVERMORE, CALIFORNIA
JOB NO. 1121.009 

Analyte  

TPHg  

Benzene  

Toluene  

Ethylbenzene  

Xylenes  

MTBE  

Napthalene  

Oxygen  

Methane  

Carbon Dioxide  

Leak Check      

2-Propanol  

ESLs

T-133 T-143 T-153 T-163 T-173 T-183 T-193 T-203 T-213 T-223 T-233 T-243 Residential (ug/m3)
10 10 8 10 10 10 10 10 10 10 10 10

Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90 Aug-90

<50 <50 1000 <50 200 <50 <50 500 800 400 400 200 26,000

<40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 85

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 63,000

<60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 420,000

<60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 15,000

-- -- -- -- -- -- -- -- -- -- -- -- 9,400

-- -- -- -- -- -- -- -- -- -- -- -- 71

-- -- -- -- -- -- -- -- -- -- -- -- NE

-- -- -- -- -- -- -- -- -- -- -- -- NE

-- -- -- -- -- -- -- -- -- -- -- -- NE

-- -- -- -- -- -- -- -- -- -- -- -- NA

Notes
1 = Collected by Fugro West, Inc.(November 16, 2005)
-- = Not tested

Detected Concentration shown in bold
NA = Not applicable
NE= not established
ESL= Environmental Screening Levels, for Evaluation of Potential Indoor-Air Impacts Table E-2 Established by
    The Regional Water Quality Control Board and updated in February 2005.

G:/Jobdocs/1121/1121.009/Soil-Gas/table 1.xls/Table 1 TABLE 1: Page 2 of 2

 



TABLE 2
SUMMARY OF SOIL-GAS INVESTIGATION  -  ARROW RENTALS PROPERTY

187 NORTH "L" STREET
LIVERMORE, CALIFORNIA

JOB NO. 1121.009 

ESLs

Analyte Units SG-11 SG-21 SG-31 SG-41 SG-61 DUP-11 SG-3 
Duplicate1 VS-12 VS-22 VS-22 

(dup)
Residential 

(ug/m3)
Depth (ft) 4 4 4 4 4 4 4 3 3 3

Date 11.16.05 11.16.05 11.16.05 11.16.05 11.16.05 11.16.05 11.16.05 8.27.98 8.27.98 8.27.98
TPHg  ug/m3 660 540 300 360 <180 640 320 -- -- -- 26,000

Benzene  ug/m3 <27 <31 <26 <25 <28 <26 <26 11 16 16 85
Toluene  ug/m3 <32 <37 <31 <30 <33 <30 <31 46 24 25 63,000

Ethylbenzene  ug/m3 <37 <42 <36 <34 <38 <35 <36 9.7 9.7 11 420,000
Xylenes  ug/m3 <74 <84 <72 <68 <76 <70 <72 53 56 66 15,000

MTBE  ug/m3 <31 <35 <30 <28 <32 <29 <30 -- -- -- 9,400
Napthalene  ug/m3 <180 <200 <170 <160 <180 <170 <170 -- -- -- 71

Oxygen  % 20 19 17 16 17 20 17 -- -- -- NE
Methane  % 0.0012 0.00081 0.0007 0.00058 <0.00018 0.00095 0.00072 -- -- -- NE

Carbon Dioxide  % 1.4 1.5 2.4 3.3 3.0 1.2 2.4 -- -- -- NE
Leak Check

2-Propanol  ug/m3 <84 <96 <81 <78 <86 <79 <81 -- -- -- NA

Notes
1 = Collected by Fugro West, Inc.(November 16, 2005)
2 = Collected by Gribi Associates (November 1998)
-- = Not tested
Detected Concentration shown in bold
NA = Not applicable
NE= not established
ESL= Environmental Screening Levels, for Evaluation of Potential Indoor-Air Impacts Table E-2 Established by
    The Regional Water Quality Control Board and updated in February 2005.

G:/Jobdocs/1121/1121.009/Soil-Gas/table 1.xls/Table 2

 
 

 

 



Sample 
SG-2 

(ug/m3)
DUP-1* 
(ug/m3)

RPD   
(%)

SG-3 
(ug/m3)

SG-3 
Duplicate** 

(ug/m3)
RPD (%)

TPHg 540 640 16.9 300 320 6.5

Oxygen 19 20 5.1 17 17 0.0

Methane 0.00081 0.00095 15.9 0.0007 0.00072 2.8

Carbon dioxide 1.5 1.2 22.2 2.4 2.4 0.0

QC Goal 20

RPD = Relative Percent Difference
* = Field duplicate
** - Laboratory duplicate

187 NORTH "L" STREET
LIVERMORE CALIFORNIA

JOB NO.  1121.009

TABLE 3
QUALITY CONTROL SUMMARY
ARROW RENTALS PROPERTY

G:/Jobdocs/1121/1121.009/Soil-Gas/table 1.xls/Table 3
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