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September 28, 2004

Mr. Robert W. Schultz, R.G.
Alameda County Environmental Health
113 i Harbor Bay Parkway
Alameda, C494502

Re: Active Soil Gas Investigation Work Plan, Former ARCO Station # 5387,
20200 Ilesperian Boulevard, Hayward, California, URS Project # 38486576

Dear Mr. Schultz:

On behalf of the Atlantic Richfield Company (a BP affrliated Company), URS Corporation
([JRS) has prepared this sampling plan for soil vapor sampling at ARCO Station #5387 (the
Site), located at 20200 Hesperian Boulevard, Hayward, California. This sampling plan was
prepared in response to a letter from Alameda County Environmental Health (ACEH) to Atlantic
Richfield Company (RM) dated August 30, 2004, requesting additional characterization at this
site for case closure evaluation.

1.0 SITE FEATURESAND BACKGROUND
This non-operational Site is located in an area ofmixed comrnercial and residential development
at tlre southeastem comer of the Hesperian Boulevard and West Sunset Drive intersection. The
site currently consists ofa relatively flat asphalt and concrete covered lot, at an elevation of
approximately 38 feet above mean seal level (Figures 1,2 artd 3). .

In August 1986, Groundwater Technology Inc. (GTI) drilled four exploratory soil borings (SB-1
through SB-4) and installed thee groundwater monitoring wells (MW-1 through MW-3). In
October and December 1991, GeoStrategies, Inc (GSI) installed four additional groundwater
monitoring wells (A-4 through A-7). In August 1992, GSI installed two offsite groundwater
monitoring wells (A-8 and A-9) and one groundwater recovery well (AR- 1 ) at the Site. One off-
Site downgradient exploratory soil boring was drilled and completed as groundwater monitoring
well A-10 on November 18, 1992. GSI drilled six on-Site exploratory soil borings and installed
recovery well AR-Z, vapor extraction/air sparging well AS-1, and air sparging well AS-2 in these
borings on March 16 and 17,1993.

An aquifer pumping and recovery test was petformed at the site by GSI on October 13 and 14,
1992 utilizing recovery well AR-l. GSI evaluation ofthe step-drawdown test suggested that a
pumping rate of 3 gallons per minute (gpm) would be the optimai discharge rate for the constant
rate test. Maximum observed drawdown in the pumping well was 12.06 feet. Calculated
hydraulic conductivity values from the field data plots rang{ from 22.2 feet per day (ff/d) (7.85
x l0-3 centimeters per second [cmls]) to 59.0 ff/d (2.0S x 10-2 cm/s). Storativity ranged between
I .09 x I 0* and 9.92 x lO-' . Storativity values appear to represent an aquifer that is unconfined to
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semi-confrned. The maximum observation well drawdown was seen in well A-7 at 0.55 feet
below initial water-levels. Well A-7 is approximately 80 feet downgradient from the pumping
well AR-1. Finally, the well efficiency was calculated to be 16.50/o at a constant discharge rate of
3 gpm. Low well efficiency of well AR-1 may be a function of the fine-grained nature of the
aquifer in the area around the well (GeoStrategies, 1993).

GSI performed two vapor extraction tests (VET) and one vapor extraction/air sparging test
(VEAT) at the Site on March 24, 1993. A fourth test (VET) was performed on August 13,1993.
These tests wer€ performed on four distinct groups ofwells. The effective radius of in{luence
was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests ranged
from 1 1 pounds per day (lbsiday) to 60.7 lbsiday.

In Decernber 1998 a leak was observed from the impact valve ofdispenser No. 8 while
overseeing the re-booting of the dispenser piping. Petroleum hydrocarbon constituents were
detected in soil samples collected beneath dispenser No. 8. As a result, ACEH requested firther
assessment under dispenser No. 8.

On June 13, 2000, Delta Environmental Consultants, krc (Delta) completed one hand auger soil
boring (HA-l) to a total depth of appfoximately 13 feet bgs at an angle approximately 60" off
horizontal. Soil samples were collected at 3-feet,6-feet,9-feet, and 12.5-feet bgs for chemical
analysis. Based on the analyical results, it appeared that the soil beneath dispenser No. 8 was not
significantly impacted. Benzene concentrations were not detected at or above the laboratory
reporting limits and MTBE was reported at less than 1 milligram per kilogram (mg/kg).

In February 2002 Delta conducted soil sampling during the rernoval of four underground storage
tanks (USTs), product distribution lines, and product dispenser islands at the site (Delta 2Q02).
The recent (third quarter 2003) increase in MTBE concenhations at AR-l, MW-I, and MW-2
may be the result of constituents from the vadose zone being flushed into the groundwater by
infiltration ofprecipitation through areas left exposed after the removal ofthe tanks. The site has
since been paved over and is currentiy an empty lot.

URS conducted a Dual Phase Extraction @PE) test between November 4 and November 9, 2002
for approximately 120 hours (the system was shut down for 17.8 hours on November 6 and 7,
2002) on three extraction points (MW-2, AR-2, and EP-l) ({.IRS 2003). Test results indicated
limited success using DPE on wells MW-2 and AR- I to rernove hydrocarbons and MTBE from
soil and groundwater. On December 16, 2003, LIRS injected hydrogen peroxide in wells AR-l,
AR-2, MW-l, MW-2, and A-7 and monitored baseline natural attenuation parameters for these
wells on November 17,2003 and on March 1,2004. Peroxide injections were conducted under
pressrre for wells MW-l and MW-2. The subsequent monitoring of hydrocmbon concentrations
indicated that hydrogen peroxide i4iection did not have a uniform effect on hydrocarbon
concentrations in the injection wells. Additionally, the natural attenuation parameters did not
exhibit any conclusive trends.
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2.0 ENVIRONMENTAL CONDITIONS

2.1 Site Hydrogeology
The following description of site hydrogeology comes from the Sfle lss essment Investigation
Report (Groundwater Technology, Inc, 1986).

The site lies within the hydrogeologic feature known as the East Bay Plains Groundwater Basin.
Groundwater occurs in mostly confined aquifers consisting of unconsolidated Tertiary to
Quatemary age deposits. Some unconfined water bearing deposits of Quaternary age exist
within this basin. The consolidated basement rocks underlying the Quatemary and Tertiary age
deposits are considered to be non-water bearing due to their poor yields.

The water bearing deposits are composed of coalescing alluvial fans sloping westward from the
Diablo Range to the east. These alluvial deposits are collectively known as the San Leandro
Cone, a sub basin of the East Bay Plains Groundwater Basin. These water-bearing deposits are
interfingered with tideland deposits that resulted from accumulations offlood stage silts and
clays caused by marine inundations. Where these deposits are laterally extensive and./or thick
enough, they can form confining layers that are impervious to the groundwater flow. These
aquifers do not corelate at depths over any appreciable distance. They are analogous to the
more studied Newark, Centerville, and Fremont aquifers located farther south in the adjacent
Niles Cone Basin.

The near surface soils found in borings at the site are clays generally ranging from three to eight
feet in thickness (except boring A-10, where no clay is present). The clays are underlain by silts
and sandy silts ranging from 15 to 25 feet thick that are interbedded with occasional sand and
clay lenses. The silts grade into sands and gravels at depths greater than 20 feet. These sand and
gravel lenses pinch out tolvards the westem edge ofthe site. Silts and clays were encountered at
the bottom of several of the deeper wells arLd soil borings (A-4, AR-1, A-9, and A-8) and may
indicate a confining layer below the water bearing sands and gravels. The cross sections
illustrate the local geology underlying the site (Figures 4 and 5).

Groundwater occurs at a depth of approximately 10 feet below ground surface and groundwater
flow direction is to the west, toward San Francisco Bay. Figure 2 shows the hydraulic gradient
direction at the Site during the most recent second quarter 2004 monitodng event. A Rose
diagram showing the historic groundwater flow direction is consistently to the west has also been
included in Figure 2. The hydraulic gradient historically ranges from 0.003 to 0.008 feet per foot
between the second quarter of2002 and the fint of 2004. Sulphur Creek, the most prominent
surficial water featue, flows fiom east to west about 0.2 miles to the south.

2.2 Groundwater
A review of groundwater monitoring data for the Site indicates that the extent ofthe residual
traces of the dissolved phase hydrocarbon plume has been defined (LfRS 2004). Wells A-4
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through A-10 delineate the area of affected groundwater. Wells A-7 and A-10 located west
across Hesperian Boulevard define the downgradient extent ofthe affected area, wells A-5, .4-6,
A-8, A-9, and MW-3 define the crossgradient extents, and weil A-4 defines the upgradienl
extent. The well locations are shown in Figure 2. Groundwater analytical results are presented
in Table 1 in comparison to Environmental Screening Levels @Sls) for groundwater that is
potential drinking ( 1 00 pgll- for TPH-g, 1 .0 ltgll- for benzene, and 5 pgll- for MTBE) and non
drinking water sources (500 pgll- for TPH-g, 46 StglL for benzene, and 1,800 pgll. for MTBE).
The most recent second quarter 2004 analyical results are graphically presented in Figure 2.
The groundwater monitoring analytical results from 2003 and2004 of TPH-g, berzene and
MTBE concentrations in source area indicate the foilowing:

r Wells A-4 through A-10 that define the extent of the plume have consislently been below
reporting limits for TPH-g/Gasoline range organics (GRO) and benzene, toluene, ethyl
benzene, and xylenes (BTEX), with very low concentrations of MTBE ranging between non-
detect to 1.1 pgll- (Table 1).

r Well MW-l is located in the immediate vicinity of the primary source area (former UST
complex location). BTEX concentrations in well MW-l have consistently been at non-detect
to relatively low levels. During the second quarter of2004, MTBE concentrations were 250
pgll. During the frrst and fourth quarters of 2003, TPH-g/GRO in MW-l was present above
ESL for potential drinking water sources but was below the ESL for non drinking water
sources (Table 1).

o Wells AR-l and A-7 are located immediately downgradient of MW-l and the former UST
complex location. TPH-g/GRO and BTEX concentrations in wells AR-l and A-7 have
consistently been at non-detect levels since the firsl quarter of2003. In the second quarter of
2004, MTBE concentrations were at 3.6 pg,{- in AR-1, below the ESLs for drinking and non
drinking water sowces. MTBE concentrations were at0.92 pgll. in A-7 during the second
quarter 2004, below ESLs for drinking and non drinking water sources (Table 1).

o Well MW-2 is located in the vicinity and immediately downgradient of the former pump
island locations. BTEX concentrations in MW-2 have consistently been at low to non-detect
levels, with concentrations being at non-detect levels during the second quarter of2004.
TPH-g/GRO and MTBE concentrations are at relatively low levels in MW-2 and have
generally been declining. During the second quarter of 2004, TPH-g/GRO was detected at a
concentration of 310 pgll- and MTBE was detected at 9.2 yrglL inMW-2 (Table 1).

. Well AR-2 is located in the vicinity and immediately downgradient of the former pump
island locations. TPH-g/GRO and BTEX concentrations in AR-2 have consistently been at
low to non-detect levels, with concentrations being at non-detect levels during the second
quarter of2004 (Table 1). During the second quarter of2004, MTBE concenlrations were
detected at 4.30 pg/L in AR-2, which is below the ESLs for drinking and non drinking water
sources.
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Soil
A review of the analltical results ofsoil samples collected from the Site during 2000 and 2004
investigations (Delta 2000, 2004) indicates that the lateral and vertical extents of hydrocarbon
impacts on onsite soils havo been characterized and are limited to the source areas in the vicinity
of sample locations OE-DP-1-12.3 (at 12.3 feet bgs) and UST-5-15 tlrough UST-8-15 (at 15 feet
bgs). The respective sample locations are shown on Figure 3 and the associated analytical results
are presented in Table 2 (Figure 3 and Table 2).

Most ofthe hydrocarbon impacted soils in the source areas have been over-excavated. In the
former pump island location, soil was excavated to depths of 12.3 feet bgs and in the former
UST complex location to depths of 15 feet bgs (Figure 3). The ma"rimum TPH-g benzene and
MTBE concentrations remaining in soils are 270 mg/kg (UST-6-15; at 15 feet bgs), 0.13 mg/kg
(OE-DP-1-12.3; at 12.3 feet bgs), and 1.3 mg&g (UST-8-15; at l5 feet bgs), respectively.
However, it is to be noted that the respective residual hydrocarbon concentrations do not exceed
applicable ESLs (Table 2).

2.4 SensitiveReceptors
In May/June 2001, a well survey was conducted within a one mile radius of the Site using
records obtained from the Departrnent of Water Resources @WR) and Alameda County Public
Works deparhnent (Figure 6, Attachment B). Approximately 59 wells were noted to be located
within a one mile radius of the Site, of which, 9 were domestic, 38 were irrigation, 9 were
unknown, and 3 were indusrial (Figure 6, Attachment B). Approximately 8 wells were
identified within a 2,000 feet radius of the Site, of which 6 were irrigation wells and 2 were of
unknown usage. However, of the 8 wells identified within a 2,000 feet radius of the Site, only
one irrigation well was identified to be located in the general downgradient and crossgradient
direction ofthe Site, at ar approximate distance of 500 feet northwest ofthe Site. Historic
direction for groundwater flow at the Site is to the west. Considering the non-migratory residual
concentrations ofdissolved phase petroleum hydrocarbons in the groundwater that is confir\ed to
the primary source areas at the Site, no water wells, deeper drinking water aquifers, surface water
or other sensitive receptors are likely to be impacted.

3.0 PROPOSED SAMPIING PLAN
The proposed sampling plan responds to ACEH's request for an active soil gas investigation
workplan. Accordingly, this proposed sampling plan addresses the following:

. Soil Gas Sample Collection Plan and Procedure

r Data Analysis and Reporting
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3.1 Prefield Activities
Before initiating field activities, URS will obtain a soil boring permit from Alameda County
Public Works Agency , Water Resources Section, create a Site Health and Safety Plan (HASP)
describing hazards associated with the proposed work, and conduct a subsurface utility
clearance. The utility clearance will include notiffing Underground Service Alert a minimum of
48 hours prior to initiating field activities and securing the services ofa private utilityJocating
company to confirm the absence ofunderground utilities at each boring location. All borings
will be cleared by air knifing the first 5 feet below grade.

The HASP, which will be prepared for URS personnel conducting field activities, will address
the proposed soil boring and soil gas sampling protocol. A copy of the HASP will be available
on-site at all times. The URS Site supervisor wiil hold a tailgate meeting covering aspects of the
HASP before starting any work.

3.2 Soil Gas Sample Collection Plan
Based on historical soil sample results (Table 2), residual petroleum hydrocarbon concentrations
in onsite soils do not exceed applicable ESLs. One sample result ofpotential concem (UST-2-
14) collected at 14 feet bgs reported ND<0.50 mglkg ofbenzene, where the laboratory reporting
limit is greater than applicable residential ESL of 0.1 8 mg/kg for benzene. However, the area
where sample UST-2-14 was collected was excavated to approximately 13 feet bgs and the depth
to water in the respective area ranges between approximately 13 to 15 feet bgs. Therefore, the
sarnple location UST-2-14 at 14 feet bgs generaliy falls within the capillary fringe/saturated
zone. Additionally, samples UST-3-14, UST-5-14, and UST-5-15 that were collected in the
immediate vicinity (Figure 3) and conesponding sample depth of sample UST-2-14, reported
benzene concentrations ranging ftom ND<0.025 to ND<0.050 mg/kg (Table 2). Accordingly,
the benzene concentration of ND<0.50 mg/kg at sample location UST-2-14 is unlikely to be of
significant concern.

The proposed soil gas sampling plan will address ACEH's concerns with regards to petroleum
hydrocarbon concentrations detected in the influent samples collected from wells MW-2, AR-2
and EP-1 during a dual phase extraction test conducted in November 2002 (Table 3).
Accordingly,IJRS proposes collecting soil gas samples (SG-l through SG-5) at five locations
adjacent to but at least 5 feet from well locations MW-2, AR-2, EP-l, MW-1, and AR-l, and
immediately adjacent and downgradient of the former UST complex and pump island locations
@igure 3). The soil gas borings will be located at least 5 feet from existing wells to minimize
possible dilution caused by drawing surface air through a nearby screened well casing and filter
pack.

r Soil gas sample location SG-l will be located at least 5 feet from AR-2 and downgradient
(west) of EP-1 and the former pump island location.
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. SG-2 will be located at least 5 feet ftorn MW-2 and directly downgradient of the former
location of the southem pump islands, and also downgradient of the former UST complex
location. Both SG-l and SG-2 will be within approximately 13 to 15 feet of well location
EP-l and will characterize residual vadose zone hydrocarbon concentrations in the area of
well locations of concem lvIW-2, AR-2 and EP-l, and also in the area directly downgradient
of the former pump island and UST complex locations. Additionally' SG-l and SG-2 will be
located within native soil in close proximity to overexcavation soil sample location OE-DP-
1 .

. SG-3 will be located at least 5 feet from AR-l, which had MTBE concentrations of 3.6 pgll-
during the second quarter of 2004, and downgradient (west) of the former location of the
southern pump islands and the former UST complex locations.

r SG-4 will be located within native soil immediately adjacent to the former UST complex
location, at the southem edge of the former UST complex overexcavation boundary, and
west of tank basin soil sample UST-8.

. SG-5 will be located at least 5 feet from and downgradient of MW-l, which had MTBE
concentrations of250 pgll. during the second quarter of2004, and will also be located in t,he
vicinity of tank basin soil sample UST-7.

Accordingly, the proposed soil gas sampling plan will effectively characterize residual petroleum
hydrocarbon concentrations in the vadose zone underlying the following t}ree areas ofconcem:

r In the area where wells MW-2, AR-2 and EP-l are located

o In the area where residual MTBE concentrations werc detected in wells MW-l and AR-l
during the second quarter of2004, and

o hr the area adj acent and downgradient ofthe former UST complex and pump islaud
locations,

3,3 Soil Gas Sample Collection Procedure

Soil gas samples witl be collected by drilling borings using direct push methods. Illustrations of
typical soil gas sampling apparatus are provided in Attachment C. The borings will extend to
maximum depths of approximately l0 to 12 feet bgs, determined by the deptl to water, which
t1pically ranges between approximately 10 to 12 feet bgs at the Site. Soil gas samples will be
collected between 5 and 1 0 to I 2 feet bgs, at which depths a relatively permeable silt lithologic
strata exists in the area of the proposed soil gas sample locations. Soil vapor sample collection
will be generally consistent with the guidelines published by DTSC and the RWQCB-LAR in the
January 28, 2003 Advisory - Active Soil Gas Investigations, RWQCB-LAR "Interim Guidance
for Active Soil Gas Investigation", February 25, 1997, and EPA Standard Operating Procedure
(SOP) #1704, Summa Canister Sampling (Appendix D). Soil gas sampling procedures will
include the followine:
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Soil gas samples will be collected at least 7 days after any measurable precipitation event.

The soil gas sampling probe will be pushed to the target depth; the sampling line will be
installed; the sampling line will be capped with a vaportight valve; the valve will be closed;
the probe will be raised six inches; and the line will be purged after 30 minutes have elapsed.

Hydrated bentonite will be placed around the drill rod prior to sampling in order to inhibit
surface air migration down the outer portion of the drill rod.

A leak check will be performed prior to sampling by placing shaving cream with propellants
containing isopropanol, isobutene, and/or propane on all sample line fittings and the top of
the vapor probe tubing where the tubing exits the well.

Three volumes of air wili be purged from the sample tubing before sample collection using a
vacuum pump connected to the sample tubing by a valve, T-fitting and swageJock
couplings.

A flow regulator willbe used to collect vapor samples at a rate of 100 to 200 milliliters per
minute (mVmin) to inhibit partitioning and short-circuiting.

Summa canisters with vacuum gauges and a pre-sample vacuum of at least 29 inches of
mercury (in. Hg) will be used to collect samples.

Sampling will be terminated when at least 5 in. Hg vacuum remains in each summa canister.

At least one duplicate sample will be collected from an area likely to have been impacted by
hydrocarbons.

Soil gas samples will not be chilled.

3.4 Soil Gas Sample Analysis
Soil and vapor samples will be submitted to a State of California Departrnent of Health Services-
certified laboratory and will be analyzed for GRO/TPH-g by EPA Method TO-3; and BTEX and
MTBE by EPA Method TO-14A or TO-15. Soil vapor samples will also be analyzed for
Oxygen (O2), carbon dioxide (COz), methane, isopropanol, isobutene, and propane by
appropriate methods.

4.0 DATA ANALYSISAND REPORTING
Soil gas analyical data and a discussion ofthe results will be included in a soil gas investigation
report. The report will include a discussion of field operations, any deviations from the appmved
work plan and sampling plan, and data inconsistencies; a drawing of the sampling apparatus; and
findings, conclusions and recommendations.

a

a
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5.0 LIMITATIONS
This report is based on datq site conditions and other information that is generally applicable as
of the date of the report, and the conclusions and recommendations herein are therefore
applicable only to that time frame. Background information including but not limited to previous
field measurements, analytical results, site pians and other data have been fumished to IJRS by
RM, their previous consultants, and./or third parties, which URS has used in preparing this report.
URS has relied on this information as fumished, and is neither responsible for nor has confirmed
the accuracy of this information.

Analytical data provided by RM approved laboratory has been reviewed and verified by the
laboratory. URS has not performed an independent review of the data and is neither responsible
for nor has confirmed the accuracy of this data. Field measurements have been supplied by a
groundwater sampling subcontractor. URS has not performed an independent review of the field
sampling data and is neither responsible for nor has confirmed the accuracy of this data.

If you have any questions regarding this submission, please call me at (510) 874-

Sincerely,
URS CORPORATION

#rrr*'"r( E,
Senior Geologist / Project Manager

Leonard P. Niles, R.G. #5
Senior Geologist
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Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hespedan Blvd., Hayward, California

TPH-g
/GRO
(rslL\

BenzeDe
(:trelL')

Toluene

TL9JL,

Ethyl-
benzene
(FelL)

Total
Xyletres
$etL)

MTBE
0teJL\

Groundwater ESLS for Potential Drinking water Sources

Dlect Contact and hcestion Residential ESLS (rglL) 100 1.0 40 30 l 3 5,0

hhalation R€sidential ESLs (ugll) NA 530 500,000 14.000 150,000 24.000
lnhalation Connnercial ESLS (usll) NA 1.800 510,000 47.000 160.000 80.000

Gronndwater ESLS for Non Drinkirs Water Sources

Direct Contact Constructiotr Worker ESLS (pg[-) 500 46 130 290 l 3 1800

lnhalation Residential ESLS (u&4-) 530 500.000 14.000 150.000 24.000

Inhalation Commercial ESLs (us,4-) NA 1,800 53q0oo 47,000 160,000 80,000

Well
Number

Date
Sampled

Top of
Screen
(fC bss)

Botlom
of Screen
(ft bgs)

Depth to
Groundwater

(f0

TPH-g
icRo
(Fcl|,)

Benzene
(t!dL)

Toluen€
(tLgL)

Ethyl-
benzene
(ttdt;t

Total
Xylenes
fue.tr)

MTBE
(trgL)

AR-I 02nt/03 9.91 ND<50 ND<o.50 ND<o.50 ND<o.50 ND<0.50 4.'7

06/2'7 t03 10.30 ND<50 Nko.50 ND<o.50 ND<0.50 ND<o.50 t .6

09/04/03
l l l lT/03 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<o.50 1.4

03/01/04 9.00 ND<50 ND<o.50 ND<o-50 ND<o.50 ND<0.50 8.6

06102/04 10.0 15.0 10.40 ND<s0 ND<o.50 ND<o.50 ND<o.50 ND<o.50 3.6

AR-2 02/ | t/03 10,80 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<o.50 0.'75

06t27/03 l l . t 4 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<o,50 6.0

09i04/03
ll ^1t03 12.08 N'D<50 ND<0.50 ND<0.50 ND<O.50 ND<0.50 0.86

03t0vo4 10.01 NX5O ND<0,50 ND<0.50 ND<O.50 ND<o.50 ND<0-50

06/0?/04 5.0 35.0 1 1 . 3 8 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<o.50 4.30

MW-l u/lU03 9.'t0 120 ND<0.50 ND<o.50 ND<o.50 ND<0.50 76

06t21t03 10.10 ND<500 ND<5.0 ND<5.0 ND<5.0 ND<5.0 170

09/04t03
11/I't /03 t0.94 420 ND<o.50 ND<0.50 ND<0.50 ND<0.50 140

03/ot/o4 8.85 ND<50 ND<o.50 ND<0,50 ND<0.50 ND<0_50 l4

06/02tM 5.0 30.0 10.20 340 ND<2.5 ND<2.5 ND<2.5 ND<2.5 250

MW-2 0utl/03 10.79 ND<0.50 NF0.50 ND<o.50 0.51 'n
06t2'7/03 11_20 ND<o.50 ND<0.50 ND<0.50 ND<0.50 45

09t04/03 11.84 500 ND<0.50 N80.50 ND<0.50 ND<o.50 28

tut't/03 I1 .98 530 ND<0.50 ND<o.50 ND<o.50 ND<0.50 50
03/01i04 10.05 0 ND<0.50 ND<o.50 ND<0.50 ND<0.50 36

06t02t04 5.0 30.0 11.32 310 ND<0.50 ND<0.50 ND<o.50 ND<0.50

MW-3 02/Lt/03 8.85 ND<s0 ND<0.50 ND<0-50 ND<0.50 ND<0.50 ND<0.50

06/2'7 t03 9.12 ND<50 ND<o.50 ND<0.50 ND<0,50 ND<o.50 0.61

09/04/03 9.85 ND<50 ND<o.50 ND<o.50 ND<0.50 ND<0,50 ND<0.50
tt/t7t03 9,93
03/01/04 '7.95

06/u/04 5.0 30.0 9.25

02/tt/03 I1 .82 ND<50 ND<o.50 ND<0-50 ND<o.50 ND<o.50 0.53

06t27/01 t2 . t2 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<o.50 ND<0-50

09/M/03
ll/t7to3 13.09
03lol/04 t0.95 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<0.50 ND<0.50

o6t02tM 10.0 15.0 t2.34

Xi\x env\ waste\BP GEI\ASites\Scott Robinson\Paul Supple\538nSit Closure\Rcport Tabl€s I  o f3



Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hesperian Blvd., Hayward, Califomia

TPH-g
/cRo
(ps/L)

Benzetre
(Fc/L)

Toluen€
(tLdL\

Erhyl-
b€nzene
(ps/L)

Total
Xylenes

fus/L)

MTBE
(ltgL\

Grou[dwater ESLS for Potential Drinking Water Sources

Direct Contact and lnsestion Resideflial ESLS (!tell-) r00 t .0 40 30 5.0
lnhalation Residential ESLS (us,/L) NA 530 500,000 14.000 150.000 24.000
tnhalation Commercial ESLs (ug/L) NA 1.800 530,000 47.000 160.000 80,000
Groundwrter ESL6 for Non Drinkine Water Sources
Direct Corfact Constuction Worker ESLs (usll) 500 46 130 290 1800
lnlnlation Residential ESLS (uell-) NA 530 500,000 14.000 150.000 24.000
lnhalation Commercial ESLs (us/L) NA 1,800 530,000 4?,000 160,000 80,000

Well
Number

Drte
Sampled

Top of
Scleen
(ft, bgs)

Bottom
of Screen
(ft, bgs)

Depth to
Groundwater

(f0

TPH-g
/GRO
(IrclL,

Benzene

[rgL)

Tolu€ne
(e/I.'t

Ethyl-
benzene
(pclL)

Total
Xylenes

fuc/L)
I}TTBE
(FYL)

02nl/03 tt.3' l ND<50 ND<o.50 NXO,50 ND<0.50 ND<0.50 0.9'7
06t27t03 11.55 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<0.50 0.98
09/04/03 12.21 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<0-50 0.50
tUt7t03 t2.37
03/ot/M 10.90 ND<50 ND<o.50 ND<o.50 ND<0_50 ND<0-50 o.'77
06t0?J04 10.0 3 l . s I 1 .70

A-6 02/rr/03 rt.2l ND<50 ND<0.50 Nko.50 ND<0.50 ND<0.50 ND<o.50
06/2'7t03 11.60 ND<50 ND<O.50 ND<o.50 ND<0.50 ND<0.50 ND<0.50
09/04t03 12.29 ND<50 ND<0-50 Nk0.50 ND<0.50 ND<0.50 ND<o.50
|^'7/03 t2.44
0;tot/at 10.45
06/02t04 11.75

A-"t 0at|03 12.15 54 ND<O.JO ND<o.50 ND<0.50 ND<0.50 2 l
06/2'7 /O3 12.95 ND<50 ND<0.50 ND<o.50 ND<0-50 ND<0.50 9.4
09/Mt03 13.59 ND<50 ND<o.50 ND<o,50 ND<0.50 ND<0.50 3.4
tt/t'7 lu 13.84 ND<50 ND<0-50 ND<o.50 ND<0-50 ND<0-50 1.4

03/0vo4 12.65 ND<50 ND<0.50 ND<o,50 ND<0.50 ND<0.50 1 . 1
06/02/04 10,0 35.0 13.08 ND<s0 ND<0-50 ND<o.50 ND<0.50 ND<0.50 0.92

A-8 02/tlto3 9.90 ND<50 ND<o.50 ND<O.50 ND<0.50 ND<0.50 ND<0.50
o6t2't to3 9.73 N.D<50 ND<0.50 ND<o.50 ND<o.50 ND<o.50 ND<0.50
09/o4to3 r0.32 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<0.50 ND<0.50
| | /t'|/03 10.55
03/01/04 8.51 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<0.50 0.76
Mt02t04 10.0 35.0 9.83

A-9 02/1v03 10.97 ND<50 ND<o.50 ND<o.50 ND<0.50 ND<o.50 ND<0-50
06/21t03 I  l .4l ND<50 ND<o.50 ND<0.50 ND<o.50 ND<0.50 ND<o.50
w/04/03 12.00 ND<50 ND<o.50 ND<o.50 ND<o.50 ND<0.50 ND<0-50
l l tr7t03 t2 .18
0l/01/04 10.30 ND<50 ND<0.50 ND<0.50 ND<o.50 ND<0.50 0.50
06/0aM 10.0 15.0 1 1 . 5 0

A-10 02/11/03 12.21 ND<50 ND<0.50 ND<0.50 ND<o.50 ND<o,50 1.9
06/2'7/03 t2.66 ND<s0 ND<o.50 ND<o.50 ND<0.50 ND<0.50 0.99
09tM/03 13,31 ND<50 ND<O.50 ND<0.50 ND<0.50 ND<0,50 l . l
tt l t7l01 t3.27
03t0ItM L55
06/{J2/04 I2 ,6 I

X:\x env\ waste\BP CEM\Sit€s\Scott Robitson\Paul Supple\538^Site Closure\Report Tables



Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hespenan Blvd., Hayrvard, Califomla

Notes:
Bolded analltical data indicates an exceedance of the residential direct exposure and ingestion groundwater ESLS. ESLs selected from Vol II of the ESL

document (ESL 2003), Table F -16 Groundwater kreening Lewls -for groundl'vater lhat is a carrettt or pol

Bolded and shaded analltical data indicates an exceedance of the constructioo worker direct exposFe groundwater ESLS. ESLS selecled fiom Vol ll of

the ESL document (ESL 2003), Table F-lb Groundwater Screening Levels - for groundwater that is not a curre

bEF = Below ground sutface

ESL = Enviroffnental Screening Level

ft = Feet
MTBE = Methyl teniary butyl ether

lL{L = Microgmms per liter
ND< = No1 D€tected at or above the reporting limit

T?H-gICRO = Total Peholeum Hydmca$ons as gasoline/Casoline Range Organics

X:\x env\ waste\BP GEtvt\Sites\Scott Robinson\Paul Supple\538nsit Closure\Report Tables Page 3 of 3



TABLE 2
Soil Sample Analytical Results
Former ARCO Sewice Station # 5387

20200 Hesperian Blvd. Halward,California

Notes:

Bolded anal)tical data indicates an exceedance of the residential direct exposure to soil ESLS. Sanrples that were rlon detect but with

reporting limits geater than ESLs selected fiom Vol II ofthe ESL document (ESL 2003), Table K-l, Direct- Exposure Screening Levels -

Residential Exposure Scenario . Diect exposure ESLS protective ofconstruction workers (Table K-3, ESL 2003) were not exceeded.

ESL = Environmental Screening Level

ft = Feet
MTBE = Methyl tertiary butyl ether
ndkg = Milligrams Per kilogram
ND< = Not Detected at or above the reporting limit
NA = Not anallzed
TPH-g/CRO = Total Petroleum Hydrocarbons as gasoline./Gasoline Range Organics
Ref€rence: Delta EnvircDmEntal Consultants,lnc.,2002. Tank Basin, Product Line and Dtspehser Island Sampling Resahs

Srmple lD Date
Depth

(fr)
Benzene
(nclkc)

Toluene
(nsikC)

Ethyl-
benzene
(mqlks)

Total
Xylenes
(ms/ks)

TPH{/GRO
(nC/kC)

MTBE
(ngkc)

Lead
(ngks)

Resldential ESL (mg/kg) 0 . 1 8 110 8.7 54 500 3 l 255

Cotrstruction Worker ESL mgkc) t'l 650 400 420 2,300 2,800 750

DlsDetrser Island SamDles
DP-1-3.5 02/01/02 3.5 0.19 1.6 0.41 2.8 t 6 0.27 ND<IO

DP-l-7 02/ot/02 '1.0 ND<1.0 36 25 140 1.800 t 9 ND<I O

DP-2-4 02/0r/02 4.0 ND<o,0050ND<o.0050ND<0.0050 ND<0.0050 ND<0.50 ND<0.0050 ND< IO

DP-3-t.5 02/01/02 3.5 ND<0.0050ND<o.0050ND<0,0050 ND<o.0050 ND<o.50 ND<0.0050 ND<IO

DP-4-4 02/0r/02 4.0 ND<0.0050 ND<0.0050 ND<o.0050ND<0.0050 ND<0.50 ND<0.0050 ND<IO

Product Lio€ SamDlca
PL-l-4.5 02/0v02 4.5 ND<o.0050ND<0.0050ND<o.0050ND<0.0050 ND<0.50 ND<0.0050 ND<IO

PL-2-5 0a0r/02 5.0 0_0060 0.014 ND<o.0050 0.0080 ND<0.050 0.033 130

fatrk Basb SarDDles
usT-l-t4 0a0v02 14.0 ND<0.025 ND<0.025 ND<o.025 0.029 8 . 1 ND<0.0050 ND<IO

usT-2-14 02t0u02 14.0 ND<0.50 ND<0.0050 ND<0_0050 0.025 1.4 0.50 ND<I2

usr-3-14 02t0t/02 14,0 ND<o.025 0.041 ND<0.025 ND<o.025 o.'76 0.67 ND<I2

usT4-14 ozlo|02 14.0 ND<o.0050ND<0.0050ND<O-0050ND<0.0050 ND<o.50 ND<0,0050 ND<IO

usT-5-r4 0?/0v02 14.0 ND<o.050 0-099 0.23 0.050 ) o 1 . 2 ND<IO

usT-6-t4 oaos/02 14.0 ND<O.050 0.28 0.'10 100 0.14 20
usT-7-14 02t06t02 14.0 ND<0_050 ND<0.050 0 . r8 ND<0.050 42 l < ND<10

usT-8-14 02t06t02 14.0 ND<o.050 0 . 1 8 0.49 0.073 1 1 0 2.0 ND<IO

over-excavation Results
oE-DP-l-12 ra06/o2 12.0 ND<o.50 0.76 2.1 2.5 360 0.85 ND<IO

oE-DP-l-12.3r2t06/02 12.3 0.13 0.4? 0.15 0 . 1 2 0,59 ND< I2

usr-5-15 0u0'7 /02 1 5 . 0 ND<0.050 0.080 ND<o.050 ND<0.050 45 0.4'7 ND<10

usT-6-15 o2/o'7 /02 15.0 ND<o.050 0.87 0.80 0.70 270 0.22 ND<10

usT-7-15 0?/07/o2 15.0 ND<0.050 0.065 0.23 0. t2 50 0.53 ND<10

usr-8-15 02t07 t02 15.0 ND<0.050 0.081 0.086 0.28 43 1 . 3 ND<10

x:\x env\ waste\BP GEMsites\Scott Robinson\Paul Supple538nSite Closue\Report Tables Page I of I
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/ ALAMEDACOUNTY
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Dhector

August 30, 2004

Paul Supple
Atlantic Richfield Company
P.O. Box 6549
Moraga, CA 94570

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECNON
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
(s10) 567-6700
FAX (510) 337-9335

Subject Fuel Leak Case No. RO0000174, Thrifty Oil #SZARCO #5387,20200 Hesperian
lvd., Hayrvard, California

Dear Mr. Supple:

. Afameda County Environmental Health (ACEH) has reviewed your June 3, 2004, Request For
Slle C/osure Sfafus prepared by URS Corporation for the above-referenced site. Based upon
our review, your site does not app€ar to be meet the minimum criteria for case closure.at this
time, To progress the case towards regulatory closure, we request that you address the
following technical comments and submit a workplan for additional characterization by the due
date speclfied below.

TEGHNICAL COMMENTS

" t 1. Source Area
During the November 2002 two-phase extraction fl-PE) test, URS detected up to 859,928 ug/m3
GRO and 1,920 ug/rh" benzene in vapor influent from onsite well EP-l- In addition, URS states
in Section 3.1.3 that "elevated [dissolved] conc€ntrations of benzene and TPHg may have
resulled from the constituents from the vadose zone flushing into the groundwater by increased
infiltration of precipitation at that time." These findings suggest that residual hydrocarbons in
vadose zone soil are not fully characterized by the analytical results presented in Table 2-2 of
the subiect report. Please propose additional tasks to further define the onsite subsurface
impact in the workplan requested below. Your workplan should include rationale supporting
proposed sampling locations including evaluation of historical investigation results.

2. Well Survey

URS states that no water wells are likely to be impacted; however, the August 21, 1986 Sife
Assessrnenf lnvestigation Reporl prepared by Groundwater Technology, Inc. identified ' a
minimum of 20 permitted wells within a one mile radius of the site.' The locations of these wells
never appear to have been evaluated. We request that you perform an updated well survey to
locate all wells (monitoring and production wells: active, inactive, standby, decommissioned,
abandoned and dewatering, drainage and cathodic protection wells) withln a 2,000 foot radius of
the site. Submittal of maps showing the location of all wells identified in your study, and the use
of tables to report the data collected as part of your survey are required. We recommend that
you obtain well information from the State of California Department of Water Resources, at a
minimum. Please include an analysis and interpretation of your findings, and report your results
in the workplan requested below.



Mr. Supple
August 30, 2004
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3. Risk To Human Health
URS states that an evaluation of potential impacts to human health should be formed if the site
is developed for residential use. URS also states that human health can be safeguarded
through appropriate precautions for potential futur€ onsite construction activities. ACEH concurs
with these recommendations. lf residual pollution is to be left in place, a JeeA restriction coutO
be placed on the property_ and a soil management plan filed wittr Acex. tn addition, wJ reguestyou perform an onsite soil vapor assessment. This'assessment may be used to simultane6usly
address comment No. 1, above. Ple_aqe- qe{orm your soil vapor survey following the guidelinei
pubfished.-by DTSC and the RwecB-LAR in the-January 28, 2003 e&visory -Aaui boir Gas
lnuestigations. we also recommend lhat you evaluate your results using 6ither the RWecB-
SFBR EsLs or the protocol detailed in AsiM E1739-9si2002) Standardbuide roiArclr-aasea
Conective Action Applied at Petroleum Re/ease Srfes.

REPORT REQUEST

Pfease submit an ,ecwi soi/_Gas-/nvesriga tion workplan and address the comments above byseptember 30, 2004. ccR, Title 23, chapter 16 reqJires your compliance with this request. lf it
3?p99rs .a: though. significant delays are_ occuning oi repo-rts are not submitted as requ'ested we
w t @nstder retering your case.to the county District Attorney or other appropriate dgency, forenrorcement. under califomia^Health and safety code, section 2s299.70, yoir may de subject
to civil penalties of up to $10,000 per day for each day of viotation.

Please call me at (510) 567-6719 with any questions regarding this case.

Sincerely,

w/,-7
Robert W. SchulE, R.
Hazardous Materials Specialist

cc: Scott Robinson, URS Corporation, 500 12th St., Ste. 200, Oakland, CA 946074014
Chris Panaitescu, Thrifty Oil Co., 13116 tmperial Hwy., Santa Fe Springs, CA 90760
Donna Drogos, ACEH
RobertW. Schulb. ACEH
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"Supple, Paul V"
<$UPPLPV@bp.com>

09/1412004 10:41 AN4

To; <scott_robinson@URSCorp.com>

Subject: FW: Well inventory from DWR and Alameda County Public Works
Combined for ARCO 5387, Hayward CA

- - -  -  - O r i g i n a I  M e s s a g e - - - - -
E'rom: smeeks@deltaenv. com [mai lto: smeeks@deltaenv, com]
Sent :  Thursday .  June 07 ,  200a 9 :5?  AM
To: SUPPIJPV@bp . com
SubjecE: Well inventory from DWR and Alameda county publ-ic Works
Cornbined for ARCO 5387, Hal.ward CA

Paul ,
Here are the wells that were l isted. As you calr see some of the we1ls
fel1 outside the one mile area after plotting them. However, there are
sti l l  approximately 59 wel1s within the 1mi1e radiu8 of which 9 are
dornestic; 38 are irrigation; 9 are unknoun; and 3 are industrial.

<<Wel l  Inwentory  ARCO 5387.pd f>>

Thanks ,
S teven Meeks ,  P .  E .
Project Manager
Delta Environmental Consultanbs, Inc.
Phone:  (916)  536-2613
F a x :  ( 9 1 6 )  6 3 8 - 8 3 8 5

Well 5387.p
H

Inventory ARCO
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SUMMA CANISTER SAMPLING
SOP#: 1704

DATE:07127/95
REV. #:0.1

r.|| SCOPE AND APPLICATION

Tbe pr.npose of tbis standard opcrating procedre
(SOP) is to describe a procedure for sampliog of
volalil€ organic compounds (VOCs) in ambient air.
The method is based on sampl€s coll€cied as whole
air samples in Summa passivated staidess steel
canisters. The VOCs are subsequently s€parated by
ges cbroEatograpby (GC) and measured by
mass-sclective deEaor o,r multidetector tecbniques.
This method lrriesents procedures for sampting into
canisters at firal pressures both above aad below
atmospheric prcssrre (rcspectively ref€rr€d to as
F€ssurized arrd subahospheric pressure sampling).

This method is applicable to sp€cific VOCs that have
been tested and &tcrmined to b€ stabl€ when stored in
pressurized and subahospheric pressure canist€rs,
The organic compounds that have been srrccessfrrlly
coll€cted in pressurized caaisters by this metbod are
listed h th€ Volatil€ Organic CompouDd Data Sheet
(Appendix A). Tbese comp,ounds bave been measusd
at the parts per bil|iotr by vohrme (ppbv) Iwel.

These are standard (i.e., t]?icaUy applicable)
op€rating procedl€s which may be varied c cba4ed
as r€quire4 d€p€nded otr site conditiom, equipment
limiiations u limibtions imposed by the procedur€ or
other procedrue limitatiors. In all iqstances, the
rltih'ie procedu€s €nployed should be documented
aDd associatcd with the hnal report.

Me icn oftade namec ot commercial produds does
not constitute U.S. EPA €ndorsement or
recommendalion for us€,

2,0 METHOD SUMMARY

Both subatmospheric pressure and p,ressurized
sampling modes use an iaitially evacuatcd canister.
Both modes may also use a mass Jtow
contollerrlacu:mpump arang€me to regulate flow.
With the above configuration, a sampl€ of ambient air

is tlram through a sampling tain coEprised of
compoD€nts that regulste the rate and duralion of
samplitg itrto a pre-€vacuated Sumna lnssivated
canistci. Altematively, subatrospheric Fressur€
sarnpling may be performed using a fixed orifice,
capiuary, oradustsblc micrometcriag valve in lieu of
the mass flow conboller/vacuum pump arrang€ment
for taking grab saurples or short duration
rime-integded cq"npl€8. Usually, the alt€rnative
types of flow cootrollers are appropri,ate only in
sitrations where scre€nitg sauples are taken to ass€ss
for firture sampling activities.

3.0 SAMPLE PRESERVATIOI\
CONTAINERS, HANDLING,
AND STORAGE

Affa thc air sample is collecte4 the cadster valve is
close4 an ideirtification tag is attached to the cadst€r,
and thq canister is transporled io a laboratory for
analysis. Upon recsipt at the laboratory, the canister
tag dsta is recorcled. Sample holditrg times 8nd
erpiration should be d€te riued prior to initiating
field activities.

4.0  INTERFERENCES ANI )
POTENTIAL PROBLEMS

Cortamiaation may occur in the sampling system if
caniatcfs are not prop€rly cleaned before us€.
Additionally, all otber sampling equipmert (e.g.,
punp aad tlow controllers) should be thoroughly
cleane&

5.0 EQUIPMENT/APPARATUS

The following equipmenvapparatB (Figure 1,
Appendix B) is required:



5.1 Subrtmospheric hessure Samplln g
Equipment

VOC canister sampler - whole air mmpler
capable of f ling an initially evacuated
cani$ter by action of the flow contolled
pump from vacuum to near atmosph€ric
pressure. (Andersen Samplers Inc., Model
87-100 or €quival€r ).

Sanpling inlet line - stsinless st€el ttbilg to
coorect the saopler to the sample inlet.

Sample canister - leak-free stainl€ss sle€l
pr€ssure vess€ls of desired volume with
valve and Sunms pas$ivat€d interior
surfacer (Scieutific lnstrumentatiou
Specialisq Inc., ID 83E43, Andersel
Sampl€rs, I!lc., or equival€Bt).

Particulatc Datt€r filter - 2+m sintered
staiDless ste€l in-liqe filter (Nupm Co.,
Model SS-2F-K4-2, or equival€nt).

Chomatognphic gade stainless steel tubins
and fitting8 - for irtercoDD€crions (Allteci
Associates, CaL l8l25, or cquivalent). All
Eat€lials in contact with sauple, analyte,
and srppqt gas€s should be chro,natographic
grade slaidess steel.

Fixed orifice, capillary, or adjustabl€
micrometeritrg valvc - us€d ia lieu of the
electroaic flow coEtrolleolacuum pllmp for
grab sampl€s or shod drEatiol
tim€-iut€grated samples.

Pressurized Sampling Equipment

VOC canister sampler - whote air sampler
capabl€ of filling aa initiauy evacuated
caaishf by action of the flow codroll€d
pump from vacuum to n€ar ahospheric
pressure. (Aadersen Samplers lnc., Model
87-100).

Samplitrg iDlet li!€ - staidess sleel tubiug to
couect the sampl€r to the sample inlct.

Sample canister - l€ak-free stainless stcet
prcssure vessels of desired volume with
valv€ and Surnma passivated intsrior

surfacas (Scientifc lostsumentatiotr
Specialist, Inc., ID 83843, Anders€n
Sampters, lnc ., m equivalenD.

4. Particulat€ mat€r fiher - 2-pm sintered
stainless steel in-iinc ftlt€r (Nrryro Co.,
Model SS-2F-K4-2, or equivalent).

5. Gro@atographrc grad€ stainless steel tubing
and frfiings - for ittelconncctions (Alltech
Associates, Cat. #8125, or equivalent), All
mat€riils in contact wilh sample, alalyte,
ald $Eport grs€s should b€ ctromatographic
graal€ stairl€ss steel.

6.0 REACENTS

This section is not applicable to this SOp.

7.0 PROCEDURE

7.1 SubahospherichecaureSampling

7.1.1 Sampling Using a Fixed Orilice,
Capillary, or Adjustable
Micrometering Valve

l. Prior to sample collectior, th€ appropriate
information is coopleted on th€ Canistcr
Sampling lield Data Sheer (App€rdix C).

2. A canister, which is evacuated to 0.05 lrm
Hg and frtted u'ith s flow restricting devicc,
is opened to the ahosphere soolaining th€
VOCS to be sampled.

3. The pressure differential causee th€ samole
to flow into th€ canist€r.

4. This tech.niqu€ may be used to collect grab
samples (rhrration of l0 to 30 seconds) or
tine-integrated samples (duratioa of 12 to 24
hous). Th€ sampling <irratiou dqrends on
the degree to which the flow h reshicted

5. A critical orific€ flow rssbictor *ill have a
decrease in the flow raie as the orcsgure
approaches ahosph€ric.

6. Upon sample complelion at the locatio& the
appropriate information is recorded on the

l .

5 .

6.

5.2

l .

2.



Canister Sanpling Field Data Sheet,

7.1.2 Sarpling Using a Mass Flow
C ont ro  l le r /Vacuum pump
Arrangement (Andersen Sampler
Model 8?-100)

L Prior to sample collection the appropriate
information fu completed or1 th€ Canister
Sampliag Field Data Sheot (Appendix C).

2. A canister, which is evacuatcd to 0.05 mm
Hg and cmrccted in line with the sampler, is
op€ned to thc ahospher€ containing the
VOCs to b€ sampled.

3. A whole air saqrle is drau'n iDto the systtm
though a s{ainl€es ste€l idet tube by a direct
drive blower motor assembly.

4. A small poftion of this whole air sample is
pulled ftom lhc inlet tube by a specially
modified iD€rt vacuum pump in conjunction
with a mass flow controller.

5. The initially evacuated eanister is filled by
action of the florr contsolled puElr to ueaf
ahosph€ric pressule.

6. A digital time-program b used to pre-s€lect
sample d:ntion and stad and stop times.

7. Upon sample completion at th€ location, the
sppropriate information is recorded on the
Canister Sampling Field Data She€t.

7,2 PressurizedSampling

7.2.1 Sampling Using a Mass Flow
C ontrol ler/Vacuum pump
Arrangement (Anderson Sampler
Model 87-100)

l. Prior to sample commenc€m€nt at tb€
location, the appropriat€ infomation is
compl€t€d on the Canist€r Sampling Field
Data Sheet.

2. A calister, which is evacuaEed to 0.05 mm
Hg aad coDnecled h lile with lhe sampler, is
op€n€d to the atmoE bere contaidng the

VOCs to be sampled.

3. A whole air sample is clrawn inlo the system
though a stainlese steel inlet tube by a dir€ct
drive blower motor assembly.

4. A small portion of this whole air sample is
pulled from tbe iDlet tub€ by a specially
modi-fred inert vacuum pump ia conjunclion
with a nass flow controller.

5. Ttre idtially evacuated canister is fifled by
action of th€ flow contolled puq to a
positive pressule nol to exceed 25 psig.

6. A digital tine-programmer is used to
pre-€€lect sampl€ duration ald start and stoD
times.

?. Upon sample completion at the locatioo, the
appropriate inforEatio[ is recorded on the
Canister Sampling Fi€ld Data Sh€et.

8.0 CALCULATIONS

l. A flow coutrol device is chosen to maintain
a constanl flow iato the canist€r ov€r th€
desired sample period. This flow rate is
determined so the cadster is frll€d to about
88.1 tPa for subatnoqrheric presswe
samplitg or to sbod oDe amosph€le abovc
ambi€nt pressutE for pr€ssuriz€d sampting
over the desired sample period. Ttre llow
rate can b€ calculated by:

F ' (n(n
(rx60)

where:

F = flow rate (cmt/min)
P = final canister pressrnc,

atmospherm absolute
V = volume of the canister

("m)
T = sample period (hours)

For example, ifa 6-L canister is to be filled ro 202
kPa (two almospheres) absolutc pressl€ in 24 hours,
the flow raie can be calculat€d bla



' &3cn 3/nin

2. lf the cadster prcssurE is iacreascd, a
dilution factor (DF) is calculated and
recorded on the sampling data she€t.

DF 'Ya
Xa

11.0 HEALTII AND SAFETY

When working with potentially hazardous marerials,
follow U.S. EPA, OSHA, and corporate hesllh and
ssfety practic€s. Specihcallg pressurizing of Sum:na
canisters should be performed in a wel| ventilat€d
roor4 or peferably uader a firme hood" Care must be
trk€n aot to erceed 40 psi iD the canisters. Cadstef'
are undcr pressure, albeit only 20-30 psi, atd should
not be d€nted 0,r plEcaled lbey should be stored in
a sool dry place and always be plsccd in their plasfic
shipping boxes drri:rg tansport ard sto,rage.
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where:

Xa = canister pressurc
psi,a) absolute
dilution.

Ya = catister pr€ssure
psira) absohte
dilution.

(tPa,
before

(kPa
after

After sample analysis, d€tected VOC coucenbatioas
are multiplied by tbe <tilution factor to determine
coDcentratiotr in the sampled air.

9.0  QUALTTY ASSURANCE/
QUALITY CONTROL

Tbe following g€neral quality assurartc€ procedur€s
apply:

l. All data must be docuueatcd on standsrd
chain ofcudodyrccords, fi€ld data shects, or
sit€ logbooks.

2. All instuaentation must bc operated in
accordance with operating iustuctiors as
zupplied by th€ matrufactur€r, udesg
otherwise specified in the wort plan"
Equipment checkout and calibration
activitiec must occur prior
samplitg/op€ratioD, aud tley must
documelrt€d.

1O.O DATA VALIDATION

This sectior is not applicable io tbis SOP.

to
be

5 .
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APPENDIXA

Volatile Organic Compormd Data Sheet
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APPENDIX B

FIGURE l. Subatmospheric/Pressurized Sampling Equipment
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APPENDIX C

Canister Sampling Fielcl Data Sheet

SUMMA AIR SAMPLING WORK SHEET

Work Assignment Marager:
koiecl Leader:

Page _ of_

Site: -
Sanplers;
Date:

Time (Stop)

Total Time

SIjMMA WENT TO
AMBIENT

General Comnents:
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Departm€nt of Toxic Substances Control

Edwin F. Lowry, Dlrector
1011 N. Grandvlew Avenue
Glendal€, Califomia 91201

Phone (818) 551-?800
FAX (818) 551-2832

www-dtsc.ca.gov

January 28, 2003

To: lnterested Parties

AOVISORY -ACTIV= SOIL GAS INVESTIGATIONS

In a coordinated effort, the Department of roxic substances control (DTSC) and the califomia
Regional water Quality control Board - LosAngeles Region (LARWQOB) have jointly developed
the "Advisory -Active Soil Gas Investigations" (see the aftached). This document is io ensure tha:
consistent methodologies are applied during active soil gas investigations to produce high quality
data for regulatory decision-making. The document has been reviewed by other govemment
organizations and by the soil gas consulting community. Their comments have been cansidered
and, whera appropriate, incorporated in the document. This is an on-going effort to streamline the
characterization of gas phase contaminant sites. As additional knowledge and experien@ are
obtained, this Advisory may be modifed as appropriate.

This document i$ issued by DTSC and LARWQCB as an Advisory subject to review and revision
as necossary. The information in this Advisory should not be considered as regulations.
Mention of trade names ot commercial products does not constitute the Agency's endorsement
or recommendation.

lf you-have any questions regarding this documenl, please contact the joint-agency project
coordinator Mr. Joe Hwong, of DTSC, at (714j 494-il06.

Sincerely,

Gray Devis, Governor
Winston H. Hjckox, Agency Secretiary

California Environmental Protection Agency

California Rogional Water Quality Contrcl Board
Los Angeles R€gion

320 W. 4th SAe6t, Suite 200
Los Angelo6, Califomia 90013

Phone (213) 576-6600
FAX (213) 576-6640

www. swrcb.oa. gov/nrrqcb4

-,*.tln..{*
Dennis A. Dickerson
Executive Officer
California Regional Water Quality Controt Board
Los Angeles Region

Enclosure

The engw cha ongo ladng Calilomla ls rcal. Evety Catitoml€,n nasds to take immedlata aation ta 'tr,duco energy @nsumpuon-
For a lid of slmpla ways you can rcduce demahd and cut you enety cosfg. see ort ltbb-sle at www.dtii.ca.gov.

Department of Toxic Substances Control



1.0

ADVISORY- ACTIVE SOIL GAS INVESTIGATIONS

INTRODUCTION

Active soil gas investigations are useful to obtain vapor phase data at sites
potentially aftucted by volatile organic compounds (VOCs), including chlorinated and
aromatic hydrocarbons. Active soil gas invesligations may also be used to
investigate sites potentially afiected by methane and hydrogen sulfide, and to
measure fixed and biogenic gasses (e.9., oxygen, carbon dioxide, or carbon
monoxide). Among oher things, the data can be used to identify the source and
determine the spatial distribution of VOC contamination at a site, orto estimate
indoor air concentrations for risk assessment purposes.

For site characierization, the Agency encourages both soil gas and soil matrix
sampling. Typically, soil gas data are more representative of actual site conditions
in coarsegrained soil formations while soil matrix data are more representative of
actual site conditions in fine-grained soil formations. For evaluating the risk
associated with vapor intrusion to indoor air, soil gas data are the preferred
contaminant data set, where practicable. Flux chamber and passive sampling
methods are not discussed in this Advisory. Any sites where such sampling
methods are necessary will be addressed separatev.

On February 25, 1997, LARWQCB re-issued the "lnterlm Glidance
Gas Invesligation" (ASGI) as guidance for investigating sites with potential VOC
mntamination. Unless otherwise noted in this Advisory, the active soil gas
investigation should be performed in accordance with the most cunent ASGI

SUPPLEMENTAL RECOMMENDATIONS

The following sections supplement the ASGI in an effort to ensure that consistent
methodologies are applied during soil gas investigations to produce reliable and
defensible data of high quality. All sampling probe installation, sampling, and
analytical procedures, whether or not discussed below, are subject to Agency review
and approval.

Project Management
Soil Gas Sampling Probe Installation
Purge Volume Test
Leak Test
Purge/Sample Flow Rate
Soil Gas Sampling
Analysis of Soil Gas Samples

2.1
2.2
2.3
2.4
2.5
2.6
2.7

As a coordlnat6d oftort. thls document is issued Wato. Oualit]| Control Board- Loa
Angoles Region (LARWOCB) and D€partm€nt of Toxic Subslanqls Control (DTSC) as an Advlsory subjecl lo
reviow and reviElon aa noc€ssary. Mentlon of trado namas or comm€rqial producls doos not constltuto tho
Agency'g endore.ment or recomm€ndatlon. The Intormatlon In lhls Advlsory should not bo collsldsrad as
regulalions. In thls Advisory, "Ag6ncy" should mo'| LARWOCB andor DTSG.
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2.1 Project Management

2.1.1 Workplan: An appropriate workplan should be prepared and submited
to the Agency for review and approval at least 30 days prior to its
implementation. Any variations or deviations from this Advisory should
be specified in the workplan. The soil gas workplan can either be
incorporated as part of a comprehensive site investigation workplan or
as a stand-alone document, depending on sitespecific
circumstances.

2.1.2 Field Ac'tivities

A The Agency should be notified 10 working days prior to
implementation of field activities. Al necessary permits and utility
clearance(s) should be obtained prior to conducting any
investigations described in this Advisory.

B. All engineering or geologic work (e.9., logging continuous soil
cores, soil description) should be performed or supervised by a
Califomia Registered Professional in accordance with the
Business and Professions Code, Chapters 7 and 12.5, and the
Califomia Code of Regulations, Title 16, Chapters 5 and 29.

In addition, for proposed school sites, all work performed should be
under the direction and supervision of a prcject coordinator
experienced in soil gas investigations [e.9., an Environmental
Assessor as defined in Education Code Section 17210(bI.

C. Evaluation of raw data by Agency staff may occur either in the field
or in the office.

1. Hard copies of the complete raw laborat'0ry data, including
handwriften data and field notes, should be provided to the
Agency staff upon requesl

2. Adiustments or modifications to the sampling program may be
required by Agency stafi to accommodate changes mandated
by evaluation of the data set or unforeseen site mnditions.

D. lnvestigation derived wastes (lDWs) should be managed as
hazardous waste until proven otherwise or until specifically
approved by $e Agency as being non-hazardous wasts. lDWs
should be handled and disoosed in accordance with federal, state
and local reouirements.

ou28/2003 -2 -



E. Field Variations

1. To expedite the completion of field aclivities and avoid potential
project delays, contingencies should be proposed and included
in the projecl workplan (e.9., soil matrix samples will also be
collected if clayey soils [as defined in the Unified Soil
Classification System (USCS)I are encountered during the
proposed soil gas investigation).

2. The Agency field staff should be informed of any problems,
unforeseen site conditions, or deviations fom the approved
workplan. When it becomes necessary to implement
modifications to the approved workplan, the Agenry should be
notified and a verbal apprwal should be obtained before
implementing changes.

F. Soil Matrix Samplinq Requirements: Companbn soil matrix
sampling may be conducted concunently with a soil gas
investigation (in accordance with the ASGI, Section 5.0), except
where extremely coarsegrained soils (as defined in USCS) are
encountered or when specificalty excluded by the Agenry.

2.1.3 Soil Gas Investiqation Reports: A soil gas investigation report including
a discussion of field operations, deviations from the approved
workplan, datra inmnsistencies, and other significant operational
details should be prepared. The report may either be a stand-alone
document in a format recommended by the Agency or be included
within a site.specific assessment report. At a minimum, the report
should contain the following:

A Site plan map and probe location map at an appropriate scale as
specified in the workplan (e.9., scale: one inch = 40 feet);

Final soil gas iscconcentration maps for contaminants of concem
at the same scale as the site plan map;

Summary tables for analytical data, in micrograms per liter (pg/L),
in accordanco with the ASGI;

Legible mpies of field and laboratory notes or logs;

All analytical results and Quality Assurance/Quality Control
(OA/OC) information including tables and explanations of
procedures, results, corective actions and effect on the data, in
the lormat specified by the Agency; and

Upon request, all raw data including chromatograms and
calibration data should be submitted to the Agency.

B.

D.

E.

F.
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Soil Gas Sampling Probe lnstallation

2.2.1 !i!@!ggy: Site soil or lithologic intormation should be used to select
appropriate locations and depths for soil gas probes. lf orrsite
lithologic information is not available prior to conducting the soil gas
investigation, at least one (1) continuously mred boring to the
proposed greatest depth of the soil gas investigation should be
installed at the first sampling location, unless specifically waived or
defened by Agency. Depending on site conditions, additional
continuously cored borings may be necessary.

A Lithologic logs should be prepared for all borings (e.9.,
continuously cored borings, soil matrix sampling, geotechnical
sampling, etc.). Note: This does not apply to direct-push soil gas
probe installations.

B. Information gathered from the continuously mred borings may
include soil physical parameters, geotechnical data and
contaminant data.

C. lf low-flow or no-flow mnditions (e.9., fine-grained soil, clay, soil
with vacuum readings that exceed approximately 10 inches of
mercury or 136 inches of water) are encountered, soil matrix
sampling using EPA Method 50354 should be conducted in these
specific areas. Also see Section 4 of LARWQCB's 'General

Laboratory Testing Requirements for Petroleum Hydrocarbon
lmpacted Sites" on use of EPA Method 50354

D. lf the bottom five (5) feet of a continuously cored boring is
composed of clay or soil with a vacuum exceeding approximately
10 inches of mercuryor 136 inches of water, the continuously
cored boring should be extended an additionalfive (5) feet to
identifiT permeable zones. lf the extended boring is also composed
entirely of clay, the boring may be terminated. Special
consideration should always be given to advancing borings and
ensuring that a contaminant pathway is not being created hrough
a low permeability zone.

2.2.2 Sample Spacinq: A scaled site plan depicting potential or known areas
of concem (e.9., existing or former sumps, trenches, drains, sewer
lines, clarifiers, septic systems, piping, underground storage tanks
[USTs], chemical or waste management units) should be provided in
the project workplan. Sample spacing should be in accordance with
the most curent ASGI and may be modified based on site-specific
conditions with Agency approval. To optimize detecting and
delineating VOCs, the grid spacing should be modified to include
biased sampling locations.
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2.2.3 Sample Depth: Sample depths should be chosen to minimize the
effects of changes in barometric prcssure, temperature, or
breakthrough of ambient air from the surface; and to ensure that
representative samples are collected. Consideration should be given
to the types of chemicals of concem and the lithology encountercd.

A At each sample location, soil gas probes should be installed at a
minimum of one sample depth, generally at five (5) feet below
ground surface (bgs), in accordance with the most current ASGI

B. Samples should be collected near lithologic interfaces or based on
field instrument readings (e.9., Flame lonization Detector [FlDl,
Photo lonization Detector [PlD]) from soil cuttings and/or cores to
determine the location of maximum analyte concentrations at the
top or bottom of the interface depending upon the analyte.

C. Muhklepth sampling is appropriate for any of the follovving
locations:

1. Sites identified with subsurface strucfiJres (e.9., USTs, sumps,
clarifiers, waste or chemical management units), subsurface
sources (e.9., oil fields, artificial fill, buried animal waste),
changes in lithology, and/or contaminated groundwater. Soil
gas probes should be emplaced below the base of any
subsurface structures. sources or backfilled materials in the
vadose zone. Collection of deeper samples should be done in
consultation with Agency stafi;

2. Areas with signfficantly elevated VOC concentrations detected
during shallow or previous vapor sampling;

3. Areas where elevated field inshument readings are
encountered from soil matrix cuttings, cores or samples; or

4. In the annular space of groundwater monitoring wells during
construction, where an assessment of the vertical extent of soil
gas contamination is necessary.

D. lf no lithologic change or @ntamination is observed, default
sampling depths may be selected for multFdepth sampling. For
example, soil gas samples may be collected at 5, 15, 25,40 feet
bgs, etc., until either the groundwater is encountered or VOCs are
nol detected, whichever comes first

1. Additional samples may be necessary based on site
conditions.

2. For Preliminary Endangerment Assessments: When 40 feet
bgs is reached, collection of deeper samples may be waived.
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2.2.4

However, assessment and/or characterization of the deeper
vadose zone may be required in the future to protect
groundwater resources

Samplinq Tubes: Sampling tubes should be of a small diameter ('ll8
to 1/4 inch) and made of material (e.9., nylon, polyethylene, copper or
stainless steel) which will not react or interact with site contaminants.
For example, metial tubes should not be used for collection of
hydrogen sulfide samples.

A Clean, dry tubing should be utilized at all times. lf moisture, water,
or an unknown material is present in the probe prior to insertion,
the tubing should be decontaminated or replaced.

B. After use at each location:

1. Non-reusable (e.9., nylon or polyethylene) sampling tubes
should be discarded; or

2. Reusable sampling tubes should be properly decontamhated
as specified in Section 2.2.7.

C. A drawing of the proposed probe tip design and construction
should be included in the projed workplan.

Soil Gas Probe Emplacement Methods

A Permanent or Semi-oermanent Soil Gas Probe Methods:
Permanent or semi-permanent soil gas probes may be installed,
using a variety of drilling methods. Please note that the mud rotary
drilling method is not acceptable for soil gas probe emplacement.
Other drilling methods such as air rotary and rotosonic can
adversely afiect soil gas data during and afier drilling and will
require elitensive equilibration times. Therefore, they are not
recommended. Other soil gas probe designs and construction
(e.9., soilgas wells or nested wells) may be appropriate and
should be discussed with Agency staff prior to emplacement.
When additional sampling is not anticipated per consull,ation with
the Agency, such probes may be properly removed or
decommissioned after completion of the soil gas investigation.

1. The probe tip should be emplaced midway within a minimum of
one (1 ) foot of sand pack. The sand pack should be
appropriately sized (e.9., no smaller than the adjacent
formation) and installed to minimize disruotion of airflow to the
sampling tip. See Figure 1 for more information.

2. At least one (1) foot of dry granular bentonite should be
emplaced on top of each sand pack to preclude the inflltration
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4.

of hydrated bentonite grout. The borehole should be grouted to
the surface with hydrated bentonite. With respect to deep
probe construction with multiple probe depths, the borehole
should be groutod between probes. One(1)footofdry
granular bentonite should be emplaced between the filter pack
and the grout at each probe location. See Figure 2 for more
information.

The use of a downhole probe support may be required for deep
probe construction (e.9., 40 feet bgs for direct push probes).

a. Such probe support may be constructed from a one-inch
diameter bentonite/cement grouted PVC pipe or other solid
rod, or equivalent, allowing probes to be positioned at
measured intervals.

b. The support should be properly sealed or solid (intemally or
extemally) to avoid possible cross-contamination or
ambient air intrusion.

c. The probes should be propedy attached to the exterior of
the support prior to placement downhole.

d. Altemative probe support designs should be described in
the project workplan. lf probe support will not be used for
deep probes, justification should be included in the project
workplan.

Tubing should be properly marked at the surface to identiff the
probe location and depth.

As-built diagrams for probes or wells should be submitted with
the soil gas investigation report detailing the well identification
and conesponding probe depths. A typical probe construction
diagram may be submifted for probes with mmmon design
and installation.

Unless soil gas probes are removed or decommissioned,
probes should be properly secured, capped and completed to
prevent infiltration of water or ambient air into the subsurface
and to prevent accidental damage or vandalism. For surface
completions, the following components may be installed:

a. Gas-tight valve or fitting for capping the sampling tube;

b. Utility vault or meter box with ventilation holes and lock;

c. Surface seal; and

d. Guard posts.
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B. Temporarv Soil Gas Probe Emplacement Method: ln general, the
drive rod is driven to a predetermined depth and then pulled back
to expose the inlets of th6 soil gas probe. After sample collection,
both the drive rod and tubing are removed.

1. During installation of the probe, hydrated bentonite should be
used to seal around the drive rod at ground surfuce to prevent
ambient air intrusion from occurring.

2. The inner soil gas pathway from probe tip to the surface should
be continuously sealed (e.9., a sampling tube attached to a
screw adapter frtted with an o-ring and connected to the probe
tip) to prevent iffiltration.

2.2.6 Equilibration Time During probe emplacement, subsurface conditions
are disturbed. To allow for subsurface conditions to equilibrate, the
following equilibration times are recommended:

A For probes installed with the direct push method where the drive
rod remains in the ground, purge volume test, leak test, and soil
gas sampling should not be conducted for at least 20 minutes
following probe installation.

B. For probes installed with the direct push method where the drive
rod does not remain in the ground, purge volume test, leak test,
and soil gas sampling should not be conducted for at least 30
minutes following probe installation.

C. For probes installed with hollow stem drilling methods, purge
volume test, leak test, and soil gas sampling should not be
conducted for at least 48 hours (depending on site lithologic or
drilling conditions) after the soil gas probe installation.

D. Probe installation time should be recorded in the field log book.

2.2.7 Decontamination: After each use, drive rods and other reusable
components should be properly decontaminated to prevent cross
contamination. These methods include:

A 3-stage wash and rinse (e.9., wash equipment with a non'
phosphate detergent, rinse with tap water, and finally rinse with
distilled water); and/or

B. Steam cleaning process.

Purge Volume Teet

To ensure stagnant or ambient air is removed from the sampling system and
to assure samples collected are representative of subsurface conditions, a
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purge volume versus contaminant concentration test should be conducted as
the first soil gas sampling activity at the selected purge test point. The purge
volume test is conducted by collecting and analyzing a sample for target
compounds afier the removal of appropriate purge volumes.

2.3.1 Purqe Test Locations: The purge test location should be selected as
near as possible to the anticipated or confirmed @ntaminant source,
and in an area where soil gas concentrations are expected to be
greatest based on lithology (e.9., coarsegrained sedimenb). The first
purge test location should be selected hrough the workplan approval
process or as a field decision in mnjunction with Agency staff.

2.3.2 Purqe Volume The purge volume or 'dead space volume" can be
estimated based on a summation of the volume of the sample
container (e.9., glass bulbs), intemal volume of tubing used, and
annular space around the probe tip. SummarM canisters, syringe, and
TedlarrM bags are not included in the dead space volume calculation.
The Agency recommends step purge tests of one (1), three (3), and
seven (7) purge volumes be conducted as a means to determine the
purge volume to be applied at all sampling points.

A The appropriate purge volume should be selected based on the
highest concentration for the compound(s) of concern detected
during the step purge tesb. The purge volume should be
optimized for the compound(s) of greatest concern in accordance
with Section 2.2 of the ASGI.

B. lf VOCs are not detected in any of the step purge tests, a default of
three (3) purge volumes should be extracted prior to sampfing.

C. The step purge tesb and purging should be conducted at the
same rate soil gas is to be sampled (see Section 2.5).

D. The purge test data (e.9., calculated purge volume, rate and
duration of each purge step) should be included in the report to
support the purge volume selection.

2.3.3 Additional Pume Volume Test

A Additional purge volume tests should be performed to ensure
appropriate purge volumes are extracted if:

1. Widely variable or different site soils are encountered; or

2. The default purge volume is used and a VOC is newly
detected.
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B. lf a new purge volume is selected after additional step purge tests
are conducted, the soil gas invesiigation should be continued as
follows:

1 . In areas of the same or similar lithologic conditions:

a. R+sample 20 percent of the previously completed probes.
This re-sampling requirement may be reduced or waived in
mnsultation with Agency staff, depending on site
conditions. lf re-sampling indicates higher detections (e.9.,
more than 50 percent difference in samples detected at
greater than or equal to 10 Ug/L), all other previous probes
should be r+sampled using the new purge volume

b. Continue the soil gas investigation with the newly selec'ted
purge volume in the remaining areas.

2. In areas of different lithologic mnditions: Continue the soil gas
investigation with the newly selected purge volume in the
remaining areas.

Leak Test

Leakage during soil gas sampling may dilute samples with ambient air and
produce results that underestimate actual site concentrations or @ntamlnate
the sample with extemal contaminants. Leak tests should be conducted to
determine whether leakage is present (e.9., the leak check compound is
detected and confirmed in the test sample afier its application).

2.4.1 Leak tests should be conducted at every soil gas probe.

2.4.2 Leak Check Compounds: Tracer compounds, such as pentane,
isopropanol, isobutene, propane, and butane, may be used as leak
check compounds, if a detection limit (DL) of 10 pg/L or less can be
achieved. These compounds may be contained in mmmon products
such as shaving cream.

2.4.3 A leak check compound should be placed at any location where
ambient air could enter the sampling system or where cross
contamination may occur, immediately before sampling. Loc€tions of
potential ambient air intrusion include:

A Sample system connections;

B. Surface bentonite seals (e.9., around rods and tubing); or

C. Top of the Temporary Soil Gas Probe (see Section 2.2.5.8).
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2.5

2.4.4 The leak test should include an analysis of the leak check compound.
lf a leak check compound is detected in the sample, the following
actions should be followed:

A The cause of the leak should be evaluated, determined and
corrected through confirmation sampling;

B. lf the leak check mmpound is suspected or detected as a sita'
specitic contaminant, a new leak check compound should be
used;

C. lf leakage is confirmed and the problem can not be corrected, the
soil gas probe should be properly decommissioned;

D. A replacement probe should be installed at least five (5) feet from
the original probe decommissioned due to conftrmed leakage, or
consult with Agency stafi; and

E. The leak check compound concentration detected in the soil gas
sample should be included and discussed in the report.

Purge/Sample Flow Rate

Sampling and purging flow rates should not enhance mmpound partitoning
during soil gas sampling. Samples should not be collected if field mnditions
as soecified in Section 2.6.4 exist.

2.5.1 The purging or sampling flow rate should be attainable in the lithology
adjacent to the soil gas probe.

A To evaluate lithologic conditions adjacent to the soil gas probe
(e.9., where nc'flow or low-flow conditions), a vacuum gauge or
similar device should be used between the soil gas sample tubing
and the soil gas extraction devices (e.g., vacuum pump, SummdM
canister).

B. Gas tight syringes may also be used to qualitatively determina if a
high vacuum soil condition (e.9., suction is felt while the plunger is
being withdrawn) is present.

2.5.2 The Agency recommends purging or sampling at rates between 100
to 200 milliliters per mhute (ml/min) to limit stripping, prevent ambient
airfrom diluting the soil gas samples, and to reduce the variability of
purging rat6s. The loru iow purge rate increases the likelihood that
representative samples may be collected. The purge/sample rate
may be modified based on conditions encountered in individual soil
gas probes. These modified rates should be documented in the soil
gas reporl.
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2.6 Soil Gas Sampling

Afier the soil gas probe is adequately purged, samples should be collected by
appropriate methodologies.

2.6.1 Sample Container: Samples should be collected in gas-tight,
opaque/dark conlainers (e.9., syringes, glass bulbs wrapped in
aluminum foil, SummarM canisters), so that light-sensitive or
halogenated VOCs (e.9., vinyl chloride) will not degrade.

A lf a syringe is used, it should be leak-checked before each use by
closing the exit valve and attempting to force ambient air through
the needle.

B. lf syringe samples are anatyzad within fle (5) minutes of
collection, aluminum foil wrapping may not be neoessary.

C. EPA Method TG14A, TO-15, or an equivalent air analysis method,
requires samples be collected in SummarM canisters.

D. lf a SummarM canister is used, a flow regulator should be placed
between the orobe and the SummdM canister to ensure the
SummarM canister is filled at the flow rate as soecified in Section
2.5.2.

E. TedlarrM bags should not be used to collect VOC samples.

F. Specific requirements for methane and hydrogen sulfide sample
containers are specified in Section 2.7.9.

2.6.2 SampleCollection

A Vacuum Pump: When a vacuum pump is used, samples should
be collected on the intake side of the vacuum pump to prevent
potential contamination from the pump. Vacuum readings or
qualitative evidence of a vacuum should be recorded on field data
sheets for each sample.

B. Shallow Samples: Care needs to be observed when collecting
shallow soil gas samples to avoid sample breaKhrough from the
surface. Extensive purging or use of large volume sample
contiainers (e.9., SummarM canisters) should be avoided for
collection of near-surface samples [e.9., shallower than five (5)
feet bgsl.
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2.6.3 Sample Container Cleanliness and Decontamination

A Prior to its flrst use at a site, each sample container should be
assured clean by the analytical laboratory as follows:

1 . New containers should be determined to be free of
contaminants (e.9., lubricanb) by either the supplier or the
analytical laboratory; and

2. Reused/recycled containers: Method blank(s), as specified in
Section 2.7.1.A, should be used to verifo sample conlainer
cleanliness.

B. After each use, reusable sample containers should be properly
demntaminated.

1 . Glass syringes or bulbs should be disassembled and baked at
2400 C for a minimum of 15 minutes or at 12ff C for a
minimum of 30 minutes, or be decontiaminated by an
equivalent method.

2. SummalM c€nisters should be properly decontaminated as
specified by appropriate EPA analytical methods.

3. During sampling actMties using reused/recycled sampling
contiainers (e.9., glass syringes, glass bulbs), at a minimum
one (1) decontaminated sample container per 20 samples or
per every 12 hours, whichever is more often, should be used
as a method blank (as specmed in Section 2.7.1.A) to verify
and evaluate the effectiveness of decontamination procedures.

C. Plastic syringes should be used only once and then properly
discarded.

2.6.4 Field Conditions: Field conditions, such as rainfall, inigation, fin+
grained sediments, or drilling conditions may affect the ability to collect
soil gas samples.

A Wet Conditions: lf noflow or low-flow conditions are caused by
wet soils, the soil gas sampling should ceas6. In addition, the
Agency recommends that the soil gas sampling should not be
conducted during or immediately after a significant rain event (e.9.,
1/2 inch or greater) or onsite watering.

B. lf lor flow mnditions are determined to be from a specific lithology,
a new probe should be installed at a greater depth or a new lateral
location should be selected after evalualion of the site lithologic
logs (See Section 2.2.1) or in consultation with Agency staff.
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lf moisture or unknown material is observed in the glass bulb or
syringe, soil gas sampling should cease until the cause of the
Droblem is determined and conected.

lf refusal occurs during drilling, soil gas samples should be
collected as follows or in consultation wilh Agency stafi.

1. For sample depths less than five feet, collect a soil gas sample
folloMng the precautions outlined in Section 2.6.2.8.

2. For sample depths greater than five feet, collect a soil gas
sample at the depth of retusal.

3. A replacement probe should be installed within five (5) feet
laterally from the original probe decommissioned due to
refusal. lf refusal still occurs after three tries, the sampling
location may be abandoned.

2.6.5 Chain of Custodv Records: A chain of custody form should be
completed to maintain the custodial integrity of a sample. Probe
installation times and sample collection times should be included in
the soil gas report.

2.7 Analysis of Soil Gas Samples

2.7.1 Qualitv AssuranceiQualitv Control (QA,/QC): The soil gas analytical
laboratory should comply with the project Quality Assurance Project
Plan (QAPP) and follow the QA,/QC requirements of the most cunent
ASGI and the employed EPA Method. lf there is any inconsistency,
the most restrictive and specific requirements should prevail. The
anaMical data should be consistent with the Data Quality Objectives
(DQOs) established for the project. The Agency staff may inspect the
field and/or laboratory QAiQC procedures. Copies of the QAIQC plan
and laboratory calibration data should be presented to the Agency field
staff upon request

Field QC samples should be collected, stored, transported and
analyzed in a manner consistent with site samples. The following QC
samples should be collected to support the sampling activity:

A Sample Blanks

1. Method Blanks: Method blanks should be used to verify the
effectiveness of decontamination procedures as specified in
Section 2.6.3.8.3 and to detect any possible interference from
ambient air.

2. Trip Blanks for Off-site Shipments: Whenever VOC samples
are shipped offsite for analysis, a minimum of one (1) trip blank

D.
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per day should be collected and analyzed for the target
compounds. Trip blanks, consisting of laboratory grade ultra
pure air, are prepared to evaluate if the shipping and handling
procedures are introducing contaminants into the samples, and
if cross contamination in the form of VOC migration has
occurred between the collected VOC samples. Trip blank
containers and media should be the same as site samples.

B. Duplicate Samples: At least one (1) duplicate sample per
laboralory per day should be field duplicate(s). Duplicate samples
should be collected from areas of concem.

1. Duplicate samples should be collected in separate sample
containers, at the same location and depth.

2. Duplicate samples should be collec{ed immediately after fte
original sample.

C. Laboratorv Control Samples and Dilution Procedure Duplicates:
Laboratory Control Samples (LCS) and Dilution Procedure
Duplicates (DPD) should be done in accordance with the most
recent ASGI (Sections 3.5.0 and 3.12.4, respectively).

D. Split Samples: The Agency stafi may request that split samples be
collected and analyzed by a separate laboratory.

2.7.2 Laboratorv Certification: Although he Califomia Department of Health
Services, Environmental Laboratory Accreditation Program (ELAP)
does not cunently require certification for soil gas analytical
laboratories, the Agency recommends laboratories utilizing EPA
Methods 82608, 8021B, and 80158 for analyses of soil gas samples
obtain ELAP certifications for such EPA analytical methods
accordingly. The Agency or DTSC's Hazardous Materials Laboratory
(HML) staff may inspect the laboratory.

2.7.3 Detection Limits for Tarqet Compounds: Analytical equipment
calibration should be in accordance with the most cunent ASGI.
Consideration and determination of appropriate DLs should be based
on the DQOs of the investigation.

A The DL for leak check compounds should be 10 pg/L or less (see
Seclion 2.4.2). The DL for oxygen (O2) and carbon dioxide (CO2)
should be one (1) percent or less. The BLs for methane and hydrogen
sulfide are specified in Section 2.7.9.

B. lf the investigation is being mnducted to delineate the extent of
contamination, a DL of 1 pg/L is appropriate for all targeted VOCs.
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C. lf the soil gas data are to be used to support risk assessment
activities, a DL of 1 pg/L may be appropriate for the initial
screening when evaluating all targeted VOCs. lf the data are non-
detect for all targeted VOCs, additional sampling with lower DLs is
not required. lf VOCS are detected, additional sampling, using a
DL of 0.1 pg/L, may be required to confirm the non-detection of
carcinogenic VOCs lsee the Toxicity Criteria Database of the
Califomia Environmental Protection Agency, Office of
Environmental Health Hazard (OEHHA), or the htegrated Risk
Information System (lRlS) Database of the United States
Environmental Protection Agencyl. ADLof 0.'1 pg/L may be
proposed and used for all carcinogenic target VOCS from the
beginning of the investigation.

D. Based on site-specific DQO needs, lower DLs may be required.
Examples of sites requiring sitespecifc DQO needs include, but
are not limited to, chlorinated solvents sites, former industrial
fucilities and landfills. Several less common VOCs, not included
on the Asc|-targeted compound list, may require lower detection
limits [e.9., bis(chloromethyl)ether, DBCP (1,2-dibrome3-
chloropropane), or ethylene dibromidel when they are known or
suspected to be present.

E. lf the required DLs cannot be achieved by the proposed analytical
method, additional sample analysis by a method achieving these
DLs [e.9., EPA Method 82608 with selective ion method (SlM),
TO-14A, TO-151 may be required. Use of these methods should
comply with the QA,/QC requirements as specified in Section
2.7.1.

F. For results with a high DL reported (e.9., due to matrix interference
or dilution), the laboratory should provide a wriften explanation.
Resampling and analyses may be required at the appropriate DL
for a specific compound.

2.7.4 Sample Handlinq: Exposure to light, changes in temperature and
pressure will accelerate sample degradation. To protect sample
integrity:

A Soil gas samples should not be chilled;

B. Soil gas samples should not be subjected to changes in ambient
pressure. Shipping of sample mntainers by air should be avoided;
and

C. lf condensation is observed in the sample container, the sample
should be discarded and a new sample should be collected.
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2.7.5 &lSling_IlnC All scil gas samples (e.9., samples of VOCs, methane,
fixed gases, or biogenic gases), with the exception of hydrogen sulfide
samples, should be analped within 30 minutes by an on-site mobile
laboratory. Hydrogen sulfide samples should be analyzed as
specified in Section 2.7.9.8.2. Under the following conditions, holding
times may be extended and analyses performed off-site:

A Soil gas samples collected in glass bulbs with surrogates added
within 15 minutes of collection may be analyzed within 4 hours
after collection;

B. Soil gas samples collected in SummatM canisters may be
analyzed within 72 hours after collection; and

C. Methane samples may be analyzed as specified in Section
2.7.9.4.2.

2.7.6 AnaMical Methods

A VOC Samples: All VOC samples should be anallzed using only a
Gas Chromatograph/Mass Spectrometer (GC/MS) method (e.9.,
EPA Method 82608, used for analysis of soil gas samples, EPA
Method TO-14A or TG15, or equivalent), except at well-
characterized sites (e.9., VOCs are known to be present and
confirmed based on previous GC/MS analyses). A norrGC/MS
method (e.9., EPA Method 80218, used for analysis of soil gas
samples) may be used only for routine monitoring of VOC
contamination at well- characterized sites.

lf during routine monitoring, new VOC(s) were detected by a norr
GC/MS method, then at least 10 percent of the samples with each
newly identified VOC should be confirmed by a GC/MS method.
Thereafier, routine monitoring can resume with the norrGC/MS
method, including the new analyte(s).

B. Methane and Hvdroqen Sulfide Samples: These gas samples
should be analped using methods specified in Section 2.7.9.

2.7 .7 Aulo samplers may be used it

A One (1) sample is introduced at a time;

B. The sample vials are gas-tight and never opened after the sample
is added;

C. Proper holding times are maintained (see Section 2.7.5); and

D. All samples are secured and under proper custody.
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2.7.8 Tarqet Compounds

A VOCS

1. ASGI-Tarqeted Compounds: The ASGI (dated February25,
1997) includes 23 primary and four (4) other trarget VOCs. All
quantifiable results should be reported.

2. Others: The estimated results of all Tentatively ldentified
Compounds fllCsl) or non-AGSI-targeted compounds
detected should be included in the report. lf TlCs or non-ASGI-
targeted compounds are identified, contact the Agency to
determine whether additional action is required (e.9., running
additional standards to quanw TlCs or non-ASGI compounds)
and whather the use of these estimated data for risk evaluation
is appropriate.

B. Leak Gheck Compounds: All quantifiable results should be
reported as specified in Section 2.4.4.E.

C. Specific Compounds: Based on the site history and conditions,
analyses for specific compounds may be required by the Agency
staff. Examples include:

1. In areas where USTs or fuel pipelines are identified, soil gas
samples should be analyzed for oxygenated compounds [e.9.,
methyl tertiary butyl ether (MTBE), ethyl tertiary butyl ether
(ETBE), di-isopropyl ether (DIPE), tertiary amyl methyl ether
(TAME), tertiary butyl alcohol [fBA), and ethanoll;

2. At oilfield sites where semi-VOCs or Total Petroleum
Hydrocarbons (TPHs) are detected in the soil gas samples,
lixed and biogenic gas (Q, COz, and CFla) data should be
obhined using a Thermal-Conductivity Detector (TCD) or a
hand-held instrument;

3. At petroleum mntaminated sites (including oilfields), dairies,
wetlands, landfills or other sites where the presence of
methane and/or hydrogen sulfide is suspected, soilgas
samples should be analyzed for methane andior hydrogen
sulfide:

4. At sites where use of chlorinated solvents with 1, dbxane is
suspected or known to exist, soil gas samples may be
anal1rzed for 1,+dioxane with a detection limit of 1 Ug/L; or

5. See Section 2.7.9.A.4 below.
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2.7.9 Methane and Hvdmoen Sulfide Samplinq Proqrams: lf the presence of
methane and/or hydrogen sulfrde is suspected, they should also be included
in the analytical plan. Afier evaluating the initialsoil gas data, the Agency may
recommend that testing for methane or hydrogen sulfide cease.

A Methane Samplinq Proqram: Methane samples may be analyzed
by a GC using modified EPA Method 80158, EPA Method TO3, or
ASTM 3416M (EPA 3C), or by an appropriate handheld instrument
(e.9., Land Tech Gas Analyzer GA-90, Gas Emissions Monitor
GEtut500, GEtvt2000).

1. Detection Limit The DL for methana analysis should not
exceed 500 parts per million by volume (ppmv).

2. Methane Samole Containers: In addition to the gas-tight
sample containers previously specified in Section 2.6.1,
TedlarrM bags may be used for collection of methane samples
with a holding time of no more than 24 hours.

3. Methane Screenins Level: When methane is detected at 1,000
ppmv or more, additional sampling andior further investigation
is recommended to identiry the source(s).

4. At sites where methane is investigated and detected at a level
of 5,000 ppmv or more, fixed and biogenic gas (O2, COz, and
CH4) data should be obtained using a Thermal-Conductivity
Detector (TCD) or a hand-held instrument.

5. To determine that the area is pressurized by migration of
gases, pressure readings of each sampling tube system
should be recorded in the field logs and reported along with the
methane concentration.

6. Special GC Requirements: The GC method requires
calibration curves for analytes such as methane since it is not
a normal target analyte for such an analytical method.

7. Special Hand-Held Instruments Requirements: Hand-held
instruments should be calibrated in accordance with the
manufacture's instructions. When a hand-held instrument is
used to analyze methane samples, the Agency recommends
that at least 10 percent of all positive methane samples (e.9.,
more than 5,000 ppmv), rounded to the nearest whole number,
be mnfirmed by another hand-held instrument (different unit or
brand) or by a GC method.

B. Hvdroqen Sulfide Samplinq Proqram: Hydrogen sulfide may be
analyzed by a GC using the South Coast Air Quplity Management
District (SCAQMD) Method 307-91 or EPA Method 16, or by an
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appropriate handheld instrument (e.9., LTX-310 calibrated for
hydrogen sulfide or Jerome 631-X).

1. Detaction Limit The DL should be equalto or less than 0.5
ppmv or be sensitive enough to allow for a modeled ambient air
concentration (at least one microgram per cubic meter) at the
soil surface.

2. Holdinq Timei Hydrogen sulfide samples should be extracted
directly into a hand-held analyzer within 30 minutes of
collection to minimize the risk of losing the hydrogen sulfide
due to reaction with active surfaces. lf a hand-held instrument
is not used, hydrogen sulflde samples should be analyzed as
below:

a. Within 30 minutes of collection, using the GC procedures;
of

b. Within 24 hours of collection, if a sunogate is added to the
samples, or 100 percent duplicate samples are collected.

Sample Containers: The following sample containers are
recommended:

a. Mnimum one (1) liter black TedlarrM bag fitted with
polypropylene valves or the equivalent;

b. 100-ml gas-tight syringe fttted with an inert valve and
wrapped in aluminum foil;

c. Gas-tight glass bulb wmpped in aluminum foil; or

d. Glass-lined or silicon coated SummarM canister.

Precautions

a. Since hydrogen sulfide is extremely unstable in the
presence of orygen and mcisture, contact of hydrogen
sulfide samoles with them should be avoided.

b. Due to the high reactivity of hydrogen sulfide gas, contact of
hydrogen sulfide samples with metallic or other non-passive
surfaces should be avoided during sample collection,
stolage and analysis.

c. Care must be taken so that GC components do not react
with the.sample. Typically glass-lined injection ports and
Teflon'' tube packed @lumns are used to avoid loss of
hydrogen sulfide due to reaction with active surfaces.

4.
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3.0 SOIL PARAMETERS

lf th6 soil gas data will be used in a health risk assessment, an estimation of the
indoor air concentration should be performed using soil gas data with an Agency
approved or modified predictable indoor air model. Default values of input
parameters may be used in accordance with the approved Indoor air modeling
guidance and in consultation with Agency staff. lf defuult values are not used, site
specffic soil parameters should be obtained as discussed below.

To assess health risk, indoor air quality, the threat of groundwater contamination
from VOCs, or to evaluate the effectiveness of a proposed remedial technology, the
following soil matrix parameters should be obtained from a minimum of three (3)
sample locations (at depths" conespondirE to or associated with the detected
VOCs) for each soil type in association with the soil gas investigation:

3.1 Soil description performed and presented in accordance with the Unified Soil
Classification System (USCS);

3.2 Density;

3.3 Organic carbon mntent of the soil* (by the Walkee Black Method);

3.4 Soil moisture;

3.5 Effectivepermeability*"*;

3.6 Porosity; and

3.7 Grain size distribution analysis (curve) and evaluation of fin+grained soil
content (by wet sieve analysis and any supplementiary methods as
necessary) to determine the percent clay, silt and sand. (The grain size
distribution analysis will be used to classify the soil in accordance with the
U. S. Soil Conservation Service [SCS] soil type, which is the same as the
U. S. Department of Agriculture soil type.)

' Samples may be collected from proposed depths at the continuously cored boring.
*" This inpul parameter is required for soil matrix VOC samples only. This paramet6r sample

should not be collected from an impacted area.
*" As an altBrnative, ihe measuremenls of saturated hydraulic conductivity may bs used to estimate

vapor p6rm6ability.
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Fiqures - Soil Gas Probe Emplacement Methods
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