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Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livermore, California

1.0

Beacon Gas Station No. 604 is located at
1619 West First Street in Livermore, California.
The station is bordered on the north by First
Street and on the west by I’ Street. The Beacon
Gas Station is in the western portion of
downtown Livermore with commercial
businesses to the north, east, and west of the
site. Residential housing consisting of single-
family dwellings, duplexes, and apartments
are to the south. The gas station is owned and
operated by Ultramar Incorporated.

Livermore is approximately 25 miles east
of San Francisco Bay on Interstate Highway
580. A site map of the area is proyided as
Figure 1. A topological map is given in Figure
2.

1.1 Geology and Soil

The site is located in Township 3 South,
Range 1 East, Section 17 of Mt. Diablo Baseline
Meridian. Topography maps show the surface
elevation at the site to be approximately 475
feet above mean sea level (amsl).

The site is underlain by Tertiary aged
Livermore Gravels up to 600 feet deep,
according to the geologic cross-sections of the
Livermore Valley in the Department of Water
Resources (DWR) Bulletin 118.2 {1974). —
Approximately 100 feet of quaternary aliuvial l
fan deposits overlay the Livermore Gravels in |
the area. The Livermore Gravels consistof |
massive beds of rounded gravel cemented by
a sandy clay and sandy silt matrix. ’_/l

The alluvial fan deposits consist of semi-
consolidated deposits of clay, silt, sand, and
gravel. Soil borings and well drilling opera-
tions at the Beacon Gas Station and the

SITE DESCRIPTION

shopping center to the northwest of the site by
BDM International, Inc. (formerly Geoscience
Consultants, Ltd., or GCL) confirms these
general soil characteristics down to approxi-
mately 70 feet. A soil lithologic map of a well
drilled at the site is provided as Figure 3.

1.2 Hydrogeology

The site is located in the Mocha Sub-
basin, a division of the Livermore Valley
Groundwater Basin. Groundwater ranges
from unconfined in near-surface zones to
confined in deeper zones. Maps by Alameda
County Flood Control and Water Conservation
District (1989) shows the elevation of the
shallow groundwater at approximately 45 feet
below ground surface (bgs). During the
drought in the late 1980s and early 1990s and
the rains in 1993 /1994, water levels at the site
show significant fluctuations in the shallow
groundwater zone. During the drought, the
groundwater was approximately 70 feet bgs,
and during the heavy rainy period of 1993/
1994, the water was about 25 feet below grade.
This upper groundwater is not used locally as
a drinking water source.

Drinking water for the City of Livermore

is supplied by the California Water Service. Six
California Water Service water wells are
located near the site, within a 1-mile radius.
Well No. 3-01 and 8-01 are closest to the site,
located approximately 0.25 mile away: All
wells are tested for volatile organic compounds
(VOCs) at least once a year. According to the
California Water Service, none of these two
wells near the site show contamination. These
wells are completed in the deeper aquifer and
are used during the summer peak demands. A
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FIGURE 1. SITE MAP OF THE AREA NEAR BEACON GAS STATION
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STATE: _CALIFORNIA COUNDY- METIA
GROUND ELEVATION (1. WSL): -_*ﬁiL

QRILLING METHOD: r‘?l.@ Eju M ALGER
ORILLING CONTR,: (WEST HAZMAT DRILLING CORPF
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2 | SAMPLE LITHOLOGIC CESCRIFTION
¥ WELL | _TH, ESTORE (LITH.. USCS. GRAIN SIZE PROPDRTIONS, WET
T |comstd USCS |FROM| TO | TaNmenT | 0 REAOmG COLOR, RNDG., SORT, CONSOL.. DIST. FEATURES)
ma=0.5" ASPHALT COVER i
LITHOLOGY FOR RW=1 IS VERY SIMILAR TO RW-~27
b 5 oRY 11 ppm
EXACT LITHOLOGIC CONTACTS WERE SELDOM OBSERVED
AS MOST SEZQUENCES ARE GRADATIONAL FROM GNE
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14 | 15 oRY P GRAVEL, GRAVEL SIZE RANGES FROM GRANULES
PR (2—4 mm) TO SMALL PESHLES (4—40 mm),
SAND IS PODRLY SORTED, MOSTLY MEDIUM TO
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20-50% CLar, 10-20% SAND.
I8 | 30 |SL. MOISY 14 ppm
14 A% | SL. MOIST 70 ppm
39 | &0 |SL MOIST | 21 ppm
4 44 | &5 |SL. MOIST 2 ppm -
. il 45-65 CLAYETY SANDY GRAVEL, CLAY CONTENT
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i 40-70% GRAVEL, 10-2 AY, AND 10-20% SAN
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FIGURE 3. SOIL LITHOLOGIC MAP OF WELL DRILLED AT BEACON GAS
STATION




Remedial System Results and Risk Assessment
Beacon Gas Siation No. 604, Livermore, California

thick silty clay layer has been shown to sepa-
rate the shallow aquifer from the deep aquifer
used by the California Water Services (Refer-
ence 1). Data from soil borings indicate there is
no communications between the deep and
shallow aquifers near the site.

Groundwater flow in the region for the
shallow and deep aquifers is toward the north-
northwest.
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Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livermore, California

2.0

2.1 Underground Storage Tank
Removal

On November 9, 1992, three underground
storage tanks (USTs} and the associated piping
systems were excavated and removed from the
Beacon Gas Station. The USTs removed
included a 10,000-gallon tank used to store
regular unleaded gasoline and two 8,000-
gallon tanks used to store unleaded plus and
unleaded premium gasoline. A 550-gallon
waste oil UST was removed from the site in
1990.

The three USTs removed in 1992 were
intact with no visible holes. Two soil samples
were taken under each tank and a soil sample
was taken at each corner of each tank. A L:-tgi
of six soil samples were taken for the USTs.
Additionally, five soil samples were taken at
the pump islands—one for each product line. A
final soil sample was taken at an overexcavated
area near the 10,000-gallon tank. The location
of these soil samples is provided in Figure 4.
Each soil sample was analyzed for benzene,
toluene, ethylbenzene, and xylene (BTEX) and
total petroleum hydrocarbons as gasoline
(TPH-G). Two soil samples taken under the
tanks were analyzed for lead.

After sampling, the entire tank basin was
excavated to a 19-foot depth for replacement
USTs. Approximately 1,200 cubic yards of scil
were excavated and stockpiled at the site.

Analytical results were below detectéble
limits for BTEX and TPH-G at the UST loca-
tions. The soil sample taken at the
overexcavated area near the 10,000-gallon UST
contained 1.4 parts per million (ppm) benzene.
The soil samples analyzed for total lead
showed 6.5 and 5.6 ppm levels. These low lead
results likely reflect background levels. All soil

BACKGROUND

samples taken at the product line locations
showed below detectable limits for BTEX. .
TPH-G was detected in two eastern produc.t
line locations at 4.4 and 2.7 ppm concentra-
tions.

Based on analytical results, approxi-
mately 1,000 cubic yards of soil were removed
to the Ultramar Hanford facility for aeration.
About 90 cubic yards of soil were transported
to a Class Il landfill in Sacramento County
with the remaining 110 cubic yards going to
the Redwood Landfill in Navato, California. ,

2.2 Soil Borings and Monitoring
Well Installation

On May 27 and 28, and June 1, 1993, a
total of seven borings were made at the site.

e of these borings were converted to
groundwater monitoring wells (MW-1, MW-2,
and MW-3), three borings were completed as
vapor extraction wells, and the final boring
was abandoned by filling with neat cement
pursuant to the Zone 7 Water Agency require-
ments.

Soil samples collected at the seven
borings were analyzed for BTEX and TPH-G.
TPH-G was detected in four of the borings at
levels ranging from 1.5 to 280 ppm.

On June 1, 1993, groundwater samples
were taken from the three monitoring wells
and analyzed for BTEX and TPH-G. BTEX and
TPH-G were detected in all the wells. The
i’tighest concentration was in MW-2 with
benzene levels of 20,0 illion (ppb).
toluene levels of 21,000 ppb, ethylbenzene
levels of 3,300 ppb, xylene levels of 18,000 ppb,
and TPH-G levels of 170,000 ppb.

BOM
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Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livermore, California

As a result of these petroleum hydrocar-
bon levels, four additional monitoring wells
(MW-4, MW-5, MW-6, and MW-7) were drilled
in March 1994 to further define the levels of
impacts to the groundwater. Soil samples were
collected during boring of MW= through MW-
7. Only the boring for MW-6 indicated the
presence of petroleum hydrocarbons with
benzene at 0.65 ppm, toluene at 1.7 ppm,
ethylbenzene at (.72 ppm, xylene at 0.72 ppm,’
and TPH-G at 42 ppm. The location of these
wells is provided in Figure 5.

Groundwater samples taken from these
wells on March 30, 1994, indicated elevated
levels of petroleum hydrocarbons in three of
the four new wells (MW-5, MW-6, and MW-7)
and very low levels in the remaining well
{(MW-4). In the four wells, benzene varied
from 4.2 to 21,000 ppb, toluene varied from 15
to 8,600 ppb, ethylbenzene varied from 2.5 to
1,700 ppb, and xylene varied from 26 to 12,000
ppb. TPH-G varied from 120 to 63,000 ppb.
Historical analytical results for all seven wells
are provided in Table 1.

BIIm



S5

FIRST STREET

13341S d HLNOS

e

A JuoInoysey

B0

(in feat)

Approximate Scale

FIGURE 5. MONITORING WELL LOCATION




Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livarmore, California

Table 1. Groundwater Analytical Resulits (ppb)

Well Date Benzene Teluene Ethylbenzene Xylene TPH-G

MwW-1  06/01/93 2200 400 <50 4900 27000
06/22/93 8000 10000 260 10000 87000
10/06/93 4700 6500 740 5300 40000
01/13/94 1300 950 110 850 9400
04/25/34 1500 1800 290 1700 11000
08/12/94 550 330 260 1400 11000
12/14/94 1000 1200 320 1500 11000
02/10/95 1200 1500 280 1500 9300
06/15/95 5.6 <0.50 <(.50 <0.50 140
09/26/95 140 <0.50 <0.50 43 410
12/15/95 250 <1.3 <1.3 a7 740
03/21/96 D.52 <0.50 <0.50 0.51 <50
06/13/96 <0.50 <0.50 <0.50 <0.50 2407
09/16/96 70 <(.50 1.0 51 720
12/02/96 <0.50 <0.50 <0.50 <0.50 <50
03/07/97 6.7 <0.50 1.2 1.8 600

MW-2 06/01/93 20000 21000 3300 18000 170000
06/22/93 19000 22000 3500 18000 160000
10/06/93 17000 17000 3000 15000 110000
01/13/94 20000 19000 2300 14000 93000
04/25/94 9600 7300 840 7800 41000
08/12/94 11000 11000 2300 11000 59000
12/14/94 13000 13000 2200 12000 63000
02/10/95 12000 12000 2200 11000 63000
06/15/95 11000 12000 19800 11000 61000
09/26/95 8400 11000 2300 12000 61000
12/15/85 8000 8300 2200 12000 48000
03/21/96 8000 7700 2400 12600 48000
06/13/96 7300 8800 1900 12000 33000
09/16/96 510 840 180 1300 8600
12/02/96 4400 4000 1300 6100 29000
03/07/97 - 1800 1100 270 2000 13000

MW-3  06/01/93 4.8 <0.50 <0.50 1.9 270
06/22/93 8.2 <0.50 <0.50 0.72 160
10/06/93 57 110 24 120 740
01/13/94 26 067 0.78 4.2 83
04/25/94 0.72 3.2 0.5 3.6 60
08/12/94 7.3 14 2.6 13 310
12/14/94 <0.50 <0.50 <0.50 <0.50 75
02/10/85 1.4 <0.50 «(0.50 1.8 96
06/15/95 <0.50 <0.50 <0.50 <0.50 <50
09/26/95 <0.50 <0.50 <0.50 <0.50 <50
12/15/95 <0.50 <0.50 <0.50 <0.50 <50
03/21/96 NS NS NS NS NS
06/13/98 NS NS NS NS NS
09/16/96 NS NS NS NS NS
12/02/96 NS NS NS NS NS
03/07/97 NS NS NS NS NS

10
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Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livermore, California

Table 1. Groundwater Analytical Results (ppb) (concluded}

Well Date Benzene Toluene Ethylbenzene Xylene TPH-G
MW-4  03/30/94 4.2 15 2.5 26 120
04/25/94 «<0.50 1.8 <0.50 2.1 65
08/12/94 <0.50 <0.50 <0.50 <0.50 <50
12/14/94 <{.50 <0.50 <0.50 <0.50 <50
02/10/95 <0.50 <0.50 <0.50 <0.50 <50
06/15/95 <0.50 <0.50 <0.50 <0.50 <50
08/26/95 <0.50 <0.50 <0.50 <D.50 <50
12/15/95 <0.50 <0.50 <0.50 <0.50 <50
03/21/96 NS NS NS NS NS
06/13/96 NS NS NS NS NS
09/16/96 NS NS NS NS NS
12/02/96 NS NS NS NS NS
03/07/97 NS NS NS NS NS
MW-5 03/30/94 1300 20 <13 160 750
04/25/94 1100 41 130 740 6500
08/12/94 420 29 41 98 4000
12/14/94 660 <2.5 33 13 4800
02/10/95 490 <13 23 19 5200
06/15/95 <0.50 <0.50 <0.50 <0.50 460
09/26/95 B1 <0.50 3.1 «0.50 1400
12/15/95 77 1.5 10 1.6 2100
03/21/96 a5 2.0 2.0 18 930
06/13/96 38 072 1.9 2.0 810
09/16/96 29 <0.50 0.85 <0.50 380
12/02/36 1.1 0.64 «0.50 <0.50 200
03/07/97 74 <0.50 0.58 1.5 520
MW-6 03/30/94 21000 8600 1700 12000 63000
04/25/94 22000 12000 2300 16000 77000
08/12/94 12000 8100 2200 16000 65000
12/14/94 18000 9500 2200 14000 65000
02/10/95 21000 8400 2000 14000 63000
06/15/95 20000 11000 2100 15000 75000
09/26/95 15000 9600 1700 12000 52000
12/15/95 15000 9000 2300 15000 61000
03/21/98 18000 9800 2400 16000 65000
06/13/96 8600 3300 2200 12000 29000
09/16/96 6400 1800 2100 11000 42000
12/02/96 3000 1100 870 8300 28000
03/07/97 2000 190 520 2300 12000
MW-7 03/30/94 7200 2400 1600 11000 43000
04/25/94 3900 1000 940 6900 30000
08/12/94 3800 1400 1300 7500 30000
12/14/94 3600 1200 900 6400 31000
0210/95 4000 800 890 5100 27000
06/15/95 920 680 740 4100 17000
09/26/95 200 150 170 810 7000
12/15/95 350 170 540 1900 11000
03/21/96 320 100 730 2500 12000
06/13/96 a8 19 370 620 5900
09/16/96 140 43 440 590 7800
12/02/96 87 29 290 430 6300
03/07/97 35 19 360 470 4500
* Product is not typical gasoline
NS = Well not sampled on this date
11
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Remedial System Results and Risk Assessment
Beacon Gas Station No, 604, Livermore, California

3.0

3.1 History

Previous reported background data and
soil/ groundwater chemistry were reviewed to
determine the most appropriate remediation
system for the Beacon Gas Station site. The
objectives of the designed remediation system
were to remediate the vadose zone plume and
eliminate the threat caused by the dissolved-
phase groundwater plume. The remediation
system selected to meet these objectives was a
soil-vapor extrachion (SYE) and air injection
system installed at two locations: 1) the Beacon
Gas Station and 2) the Livermore Arcade
Shopping Center, north-northwest of the site.

A Remedial Action Plan (RAP) was
develdped and submitted to the Alameda
Cﬁn’ty_m Agency, Division of Environ-
mentat Profection, in 95. This plan
consists of installing two SVE and air injection
systems. A description of each of these sys-/
tems follow: ’

*  System 1: Beacon Gas Station (Source
Area Remediation) - The source area -
remedial system is shown in Figure 6
and includes SVE and air injection in
the vicinity of the station. The purpose
of this system is to accomplish the
following;: )

- Remediation of tesidual hydrocarbon-
affected soils and associated subsur-
face soil vapors in the vicinity of the
gas station

— Remediation of the source area portion
of the dissolved-phase groundwater
piume

REMEDIATION

12

- Oxygenation of groundwater and

subsequent passive remediation of the
downgradient, off-site, dissolved- '
phase hydrocarbon plume —

The active air injection and SVE
remediation system, enhanced by
passive bioremediation, efficientiy
allowed mechanical in situ stripping,
volatilization, subsequent mobilization
of the vapor-phase hydrocarbons, and
passive bioremediation (hyper-
oxygenation) fo act together to
remediate the dissolved-phase hydro-
carbons present in the soil and ground-
water. The SVE and air injection
treatment system offered a reliable
alternative to traditional on-site pump-
and-treat technology.

The air injection system consists of
seven well locations incorporating the
areas of highest dissolved-phase
hydrocarbon concentrations. The'air
injection wells were constructed 10 feet
below the historical groundwater low
water levels, The air injection wells
were manifolded together and con-
nected to a high-capacity, high-pres-
sure air compressor. The compressor
was sized to overcome the expected
hydrostatic pressure exerted by the
column of water over the air injection
location.

The SVE wells were located in the
same boring (dual-completion wells)
as the air injection system. The SVE
system created a negative pressure cell
within the subsurface soil and ground-
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water. This negative pressure cell
removed hydrocarbon vapors by
vacuum displacement from the subsur-
face material. The SVE wells were
manifolded together and connected to
a blower. The recovered vapors were
removed initially by an oxidizer unit
and later by activated carbon canisters.

. System 2: Livermore Arcade Shopping

Center (Downgradient Remedjation) -
The Livermore Arcade Shopping

Center remedial system is shown in
Figure 7. This system is also an SVE
and air injection system. The purpose
of this systern is generally the same as
the source area system. Due to the size
of the Livermore Arcade Shipping
Center site, a total of 20 SVE and air
injection wells were constructed.
Otherwise, the operational characteris-
tics deseribed above apply to this
system.

The Beacon Gas Station and Livermore
Arcade Shopping Center remedial systems
were designed to maximize recovery of volatile
petroleum hydrocarbons to meet remediation
requirement time levels set by the Livermore
Arcade Shopping Center owners. Active
remediation began in May 1996.

3.2 Remedial System

Performance

The remedial systems at the Beacon Gas
Station and Livermore Arcade Shopping
Center were operated from May 1996 until
February 1997. During the operation of the
system, periodic petroleum hydrocarbon vapor
measurements of the SVE wells were made
using a photoionization detecior (PID). Addi-
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tionally, measurements were made at the main
line from the manifold to determine total
accurmnulative hydrocarbon levels. These data
are provided in Table 2 for the Beacon Gas
Station site and Table 3 for the Livermore
Arcade Shopping Center. The data sheets are
provided in Appendix A.

The SVE data for the seven-well system at
the Beacon Gas Station site showed reasonable
soil-vapor hydrocarbon recovery rates. How-
ever, after operation for approximately four
months, the recovery rates dropped, especially
in the wells away from the initial source area.

Due to the inefficiency of thermal oxida-
tion to remove the low levels of hydrocarbon
vapors that existed after the first four months
of operation, it was replaced with activated
carbon at the Beacon Gas Station site in No-
vember 1996. The system was shut down for
approximately three weeks prior to start up
with activated carbon. The air injection system
was allowed to operate during shut down of
the SVE system to allow aeration of the
groundwater for bioremediation. Petroleum
hydrocarbon vapor measurements using a PID
were made daily, over a five-day period after
startup with activated carbon, to determine the
recovery rate. Asshown in the data, the first
day of operation showed reasonable recovery
rates. However, these rates dropped off over
the next four days. The initial recovery rates
were likely attributed to the continuous build
up of petroleum hydrocarbon vapors as a
result of the operation of the air injection
system., The SVE system was shut down on
two other occasions to determine if recovery
rates would improve, but the same results as
from the prior operation resulted.

The SVE system at the Beacon Gas Station
site was allowed to operate for another two
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Table 2. Soil-Vapor Extraction Data for Beacon Gas Station Site (ppm)

Date Waell Number Main Line
1 2 3 4 5 6 7 Average
07111/96 10 230 510 170 1380 450 <10 470
07/24/96 <10 150 360 110 1370 370 <10 530
08/14/96 <10 10 240 140 2200 2580 80 680
11/18/96" <10 10 70 10 390 1120 <10 90
11/19/96 <10 20 60 10 70 330 20 20
11/20/96 <10 <10 40 <10 30 50 40 15
11/21/96 <10 <10 30 <10 40 50 30 10
11/22/96 <10 <10 15 <10 40 40 20 <10
12/10/96 <10 <10 30 10 30 130 <10 10
01/10/97 <10 <10 <10 <10 e 230 <10 <10
01/22/97 <10 <10 <10 <10 b - <10 <10

* Conversion from thermal oxidation to activated carbon
** Waterin line
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Table 3. Soil-Vapor Extraction Data for Livermore Arcade Shopping Center Site (ppm)

Date Well Number Main Line
1 2 i 4 5§ 6 7 8 g 10 11 12 13 14 1 16 17 18 19 20 Average

07/11/86 <10 <10 B0 <10 <10 <10 160 <10 20 <10 <10 <10 <10 220 <10 <10 <10 30 10 <10 20
07/24/96 <10 <10 30 <10 <10 <10 90 <10 20 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10
08/14/96 <10 <iD 10 <10 <10 <10 20 <10 40 <10 <10 <10 <10 10 <10 <10 10 10 20 <10 10

11/18/96" <10 <10 140 <10 <10 <10 <10 <10 10 10 <10 <10 <10 <10 <10 <10 10 10 <10 <10 <10
11/20/96 <10 <10 30 <10 <10 <10 <10 10 30 <10 <10 <10 <10 10 10 160 30 40 <10 30 10
11/20/96 <10 10 <10 <10 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 20 <10 <10 <10
11/21/96 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Ll

11/22/96 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <i0 <10 <10 <10 <10
12/10/96 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
12/19/96 <10 <10 <10 <10 ** <10 <10 <10 ** “ o<l o . * <10 Ly * <10 <10

* Conversion from thermal oxidation to activated carbon
** Water in line
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months to verify that the recoverable volatile
petroleum hydrocarbons had been removed.
The data shown in Table 2 confirm the success
of SVE in recovering hydrocarbon vapors at
the Beacon Gas Station location. It is evident
the system has reached the limit of its effective-
ness and is no longer necessary to continue
operation. This system was shut down in early
February 1997. The continued drop in recov-
ery rates is likely the result of major source
removal in the area of heaviest contamination.
This is verified by the unsustained recovery
rates after the system was idiled during instal-
lation of the activated carbon units.

The SVE data for the Livermore Arcade
Shopping Center is provided in Table 3 for its
seven-month operating period. The recovery

wells at the shopping center nearest the Beacon
Gas Station (VE-9, VE-10, and VE-18) showed

measurable petroleum hydrocarbon vapor
levels. The other wells in the main parking lot
area of the Livermore Arcade Shopping Center
had non-detectable or very low levels of
petroleum hydrocarbon vapors. Consistent
recovery rates were not shown in any of the
SVE wells. It is likely the low recovery rates
are attributable to the plume being located
mostly within the Beacon Gas Station site and
beneath the intersection of South First and P
Streets, with only a small portion extending
into the southeast corner of the shopping
center, Also, the robust vapor extraction
system apparently removed all recoverable
petroleum hydrocarbon vapors from the area
in a very short time. As a result of the low
hydrocarbon vapors in the recovery wells, the
Livermore Arcade Shopping Center system
was turned off in January 1997,

BIOm
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4.0

Historical groundwater analytical results
are shown in Table 1. The locations of these
wells are provided in Figure 5. These analyti-
cal results show significant reductions in BTEX
and TPH-G levels in groundwater since the
operation of the SVE and air injection system at
the Beacon Gas Station site.

Table 4 compares BTEX and TPH-G levels
in groundwater monitoring wells prior to the
operation of the remedial system in May 1996
to the most recent analytical results of March
1997. These data show fluctuating low levels
of BTEX and TPH-G in monitoring wells
defining the fringe of the south and eastern
portion of the plume (MW-1 and MW-5) and
significant reductions in both BTEX and TPH-
G in the monitoring well defining the western
section of the plume (MW-7).

The two monitoring wells that have
historically shown the highest levels of BTEX
and TPH-G are MW-2 and MW-6. Since the
operation of the remedial system at the Beacon
(Gas Station site, the petroleum hydrocarbon
levels at these two wells have been signifi-
cantly reduced. As shown in Table 4, MW-2
has shown reductions in benzene (8,000 to
1,800 ppb), toluene (7,700 to 1,100 ppb),
ethylbenzene (2,400 to 270 ppb), xylene (12,000
to 2,000 ppb}, and TPH-G (43,000 to 13,000
ppb). This well is closest to the original source
of the impact area. MW-6 represents the
downgradient groundwater monitoring point
of the impacted area. This well has also shown
reductions of petroleum hydrocarbons with
benzene reductions from 8,600 to 2,000 ppb,
toluene from 3,300 to 190 ppb, ethylbenzene
from 2,200 to 520, xylene from 12,000 to 2,300
ppb, and TPH-G from 29,000 to 12,000 ppb.

In March 1997, groundwater grab
samples were taken from selected vapor

19
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extraction wells and MW-23 to determine
petroleum hydrocarbon levels beyond MW-6
and into the Livermore Arcade Shopping
Center. The SVE wells had been shut off for
approximately three months prior to sampling,
so stable groundwater parameters should have
been reached in the area near the wells
sampled. The groundwater samples were
analyzed for BTEX, TPH-G, and methyl-
tertiary-butyl-ether (MTBE). The analytical
results are summarized in Table 5 and the
analytical data are given in Appendix B.

The wells VE-10 and VE-13 showed
detectable levels of petroleum hydrocarbons.
VE-10 had benzene (5.1 ppb), ethylbenzene (6.8
ppb), and TPH-G (440 ppb} while VE-13 had
only ethylbenzene (0.73 ppb). These two wells
are the closest wells to MW-6 and the Beacon
Gas Station.

Based on the monitoring well and SVE
well data from March 1997, the groundwater
plume has been reduced to the Beacon Gas
Station site, the South P Street and First inter-
section, and the southeastern corner of the
Livermore Arcade Shopping Center.

In the September 1996 sampling event,
nitrate, nitrite, and sulfate groundwater
samples were taken from MW-1, MW-2, MW-5,
MW-6, and MW-7 to determine microbiological
activity upgradient and downgradient of the
site. These data are provided in Table 6. The
only well considered upgradient from the spill
plume is MW-1. This well showed the highest
levels of nitrate (3.3 ppm), nitrite (0.26 ppm),
and sulfate (64 ppm). The remaining wells
showed levels below detectable limits or low
levels of sulfate only. These data suggest.active
microbiological activity in the petroleum
hydrocarbon plume.

B
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Table 4. Effectiveness of Remedial System at the Beacon Gas Station Site (ppb)
Contaminant Levles in Groundwater Prior to System Operation Compared to Current Levels

PARAMETERS Mw-1 MW-2 MW-5 MW-6 MW-7
Benzene

03/21/96 0.52 8000 35 8600 320

03/07/97 6.7 1800 74 2000 35
Toluane

03/21/96 <0.50 7700 2.0 3300 100

03/07/97 <0.50 1100 <0.50 190 19
Ethylbenzene

03/21/96 <0.50 2400 2.0 2200 730

03/07/97 1.2 270 0.58 520 360
Xylene

03/21/96 0.51 12000 18 12000 2500

03/07/97 1.8 2000 1.6 2300 470
TPH-G

03/21/96 <50 48000 830 29000 12000

03/07/97 600 13000 520 12000 4500

Note: MW-3 and MW-4 were not sampled during 03/21/96 through 03/07/97 due to historicaily

low levels of BTEX and TPH-G.
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Table 5. Groundwater Grab Samples from Vapor Extraction
Wells and MW-23 at the Livermore Arcade Shopping Center {(ppb)

Vapor

Extraction Benzene Toluene Ethylbenzene Xylenes TPH-G MTBE

Well No.

VE-1 ND ND ND ND ND ND

VE-5 ND ND ND ND ND ND

VE-7 ND ND ND ND ND ND ¢
VE-8 ND ND ND ND ND ND ¥ youripied ¢
VE-10 5.1 ND 6.8 ND NE Yo 440" o waaf’
VE-13 ND ND 0.73 ND ND ND LA

MW-23 ND ND ND ND ND ND

ND Below detectable limits

Table 6. Nitrate, Nitrite, and Sulfate Levels in Groundwater Samples (ppm)

- Monitoring Nitrate Nitrite Sulfate
Well No.
MW-1 3.3 0.26 64
MwW-2 <0.050 <0.050 20
MW-5 <0.050 <0.050 48
MW-6 <0.050 <0.050 <10
MW-7 <{.050 <(.050 <10

il
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5.0

A risk assessment was performed for the
petroleum hydrocarbon impact area associated
with the Beacon Gas Station. This risk assess-
ment was performed in accordance with the
procedures specified in the American Society
for Testing and Materials (ASTM) standard
guide “Risk-Based Corrective Action Applied
at Petroleum Release Sites,” ASTM E-1739-95.
The following conditions were considered in
this risk assessment:

¢  Exposure Setting Characterization
— Site Conditions
~ Chemicals of Concern
— Current and Future Land Use
— Current and Future Water Use

*  Potential Exposed Population
— Residential Receptors
— Commercial Worker Receptors
- Construction Worker Receptors

. Exposure Pathway Analysis
- Current Exposure Pathways
— Future Exposure Pathways

Site-specific assumptions with regard to
land use, water use, and future residential or
commercial development were used for this
assessment. Risks for each potential receptor
were calculated for a worst-case exposure
scenario using U.5. Environmental Protection
Agency (U.S. EPA) default values where site-
specific measurements were not available.

5.1 Toxicity Information

Although the toxicity of a substance
depends on the intake quantity and the dura-
tion of intake, its inherent toxicity is the focus
of toxicity assessment. Unfortunately, toxicity
information is sparse for effects on humans

RisKk ASSESSMENT

{epidemiology studies, accidental exposures,
and worker exposures). Rather, in most cases,
toxicity information comes from controlled
animal studies, from which information is
published by:

. California EPA, Office of Environmen-
tal Health Hazard Assessment
(OEHHA)

. California EFPA, Department of Toxic
Substances Control (DTSC)

*  US. EPA (including the Integrated
Risk Information System [IRIS])

*  Department of Health Services (DHS)

¢ Health Effects Assessment Summary
Tables {(HEAST) _

*  U.S. EPA Office of Solid Waste

*  American Society for Testing and
Materials (ASTM)

¢ The Cancer Assessment Group (CAG)

¢+  International Agency for Research on
Cancer (IARC)

*  Office of Technology Assessment
(ASTSDR)

There are two main kinds of toxicity:
carcinogenic effects (chronic, i.e., long-term)
and noncarcinogenic effects {usually acute, i.e.,
short-term, but also intermediate and chronic).
Therefore, this section and the risk estimates
are divided into these two classifications.

5.1.1 Carcinogenic Effects

Although there is considerable evidence
that an intake greater than some substance-
dependent quantity (i.e., a threshold) is neces-
sary to cause some cancers, nevertheless, the
U.S. EPA evaluates cancer risk by considering
the strength of the evidence (the weight-of-
evidence) and dose-response relationships
(using a model to extrapolate from the rela-
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tively high doses administered to experimental
animals to the lower exposure concentrafions
expected for human contact in the environ-
ment).

Acceptable incremental lifetime carcino-
genic risk varies considerably depending on
the regulatory agency. The following are
typical acceptable incremental carcinogenic
risk sets for California:

. California AB-2588: 1 in 100,000 (E-05)
. California Proposition 65: 1 in 100,000

5.1.2 Noncarcinogenic Effects

For noncarcinogens, the U. 5. EPA also
uses dose-response data. Generally, the most
sensitive animal species are given relatively
high doses and the highest No Observable
Adverse Effect Level (NOAEL) is selected.
Because of uncertainties in these studies (e.g.,
relating animal data to humans), a safety factor
is applied to ensure the protection of human
health. Typically, the NOAEL is divided by
1,000 to obtain a U.S. EPA-certified Reference
Dose (RID). Finally, Hazard Quotientts (HQ)
are calculated from RfD and intake rates
(HQ>1 suggests concern for potential noncarci-
nogenic adverse health effects). HQs are not
statistical probabilities but only a qualitative
guide of possible hazard. The typical accept-
able HQ is given as follows:

*  California Dept. of Health Services
(1990) HOQ<1
5.2 Risk Assessment Parameters
The results of the risk assessment are
provided in Table 7 for current conditions and

in Table 8 for possible future conditions in the
area. Detailed information on the assumptions
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made in this risk assessment and calculations
are provided in Appendix C.

Table 7 shows current risk for on-site and

off-site receptors. The only on-site carcino-
On=s11e cart

genic risk is from inhalation. The carcinogenic
1isK for this condition is 1.24B-06 which is a
magnitude below the value of 1.OE-05 (1in
100,000) set by California AB-2588 and Califor-
nia Proposition 65. The HQ was smaller than
1.0, and falls within the acceptable health risk
values set by the California Department of |
Health Services. Impacted surface soil is not .
present at the Beacon Gas Station site at depths
where construction work would likely be
affected. Therefore, this condition was not
considered for the current conditions at the .
site. Additionally, no residential facilities are
located on the Beacon Gas Station property,
thus no exposure can occur to this type of
receptor.

The closest off-site commercial recepfor is
a Frosty Freeze fast food restaurant located
approximately 120 feet northwest of the
Beacon Gas Station. The carcinogenic risk for a
receptor at this site is 1.26E-05, less than the
California values. Construction workers at the-
restaurant would not be exposed to contami-
nated soil, thus this condition was not consid-
ered in the risk assessment. The carcinogenic
risk for the nearest residential receptor
downgradient from the site is 1.85E-06 and
includes the risks associated with ingestion,
inhalation, and dermal contact. This cumula-
tive risk value is a magnitude below the
California values, and does not pose a signifi-
cant health risk. Additionally, the HQ risk for
both commercial and residential receptors are
below the 1.0 value.

Future cumulative risk associated with
impacts at the Beacon Gas Station is provided

BN
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Table\g.) (E]:Irrent Cumaulative Risk Assessment Resnlts

l On-Site /
Commercial _ Construction Residential
Parameter Hazard Carcinogen | Hazard Carcinogen | Hazard  Carcinogen
. CQuotient Risk Quotient Risk Quotient Risk
Ingestion NA NA NA NA NA NA
Inhalation 9.82E-02 1.24E-06 NA NA NA NA
Darmal NA NA - NA NA NA NA
' Total 9.82E-02 1.24E-06 NA NA NA NA .
Off-Site
Commercial Construction Residential
. Parameter Hazard Carcinogen | Hazard Carcinogen | Hazard Carcinogen
Quotient Risk Quotient Risk Quotient  Risk
Ingestion NA NA NA NA 6.81E-04 1.26E-06
! Inhalation 7.35E-01 1.26-05 NA NA 1.58E-02 3.20E-07
Dermal NA NA NA NA 5.9BE-04 2.73E-07
' Total 7.35E-01 1.26E-05 NA NA 1.69E-02 1.85E-06
o
' 24
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Table 8. Future Cumulative Risk Assessment Results

. On-Site
Commercial Construction Residential
Parameter Hazard Carcinogen| Hazard Carcinogen| Hazard Carcinogen
Quotient Risk Quotient Risk Quotient  Risk
ngestion 1.18E-01 1.82E-04 NA NA NA NA
Inhaiation 2.26E+01 2.61E-04 NA NA NA NA
Dermal NA NA NA NA NA NA
Total 2.27E+01 4.43E-04 NA NA NA NA
Off-Site
Commercial Construction Residential
Parameter Hazard Carcinogen| Hazard Carcinogen; Hazard Carcinogen
Quatient Risk Quotient Risk Quotient  Risk
Ingestion NA NA NA NA 3.64E-04 2.08E-07
Inhalation NA NA NA NA NA NA
Demal NA NA NA NA 3.65E-04 1.83-07
Total NA NA NA NA 7.29E-04 3.70E-07
25
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in Table 8. The cumulative risk for on-site
conditions is 4.43E-04 and includes exposure
from ingestion and inhalation. This value is
greater than the California values. Addition-
ally, the HQ risk for on-site conditions of 22.7

exceeds the California-designated HQ value of

1.0. On-site construction and residential
receptors were not considered for the reasons
given above. The future carcinogenic risk for
off-site conditions is 3.70E-07 with an HQ of
7.29E-04, well within acceptable parameters for
carcinogenic and HQ risks.

The most significant potential health risk
is associated with the inhalation of volatile
organic carbon vapors from the groundwater
by commercial workers within the Frosty
Freeze building located adjacent to the Beacon
Gas Station site. Presently, there is no indica-
tion that a health risk has occurred in this area,
and the hydrocarbon concentration in the
groundwater near this building (MW-7} is
below the levels required for a health risk to
develop.

5.3 Assumptions

The application of health risk standards
to evaluate the potential dangers regarding the
release of chemicals to the air, soil, surface
water, or groundwater requires many assump-
tions be made to qualify the character of the
release relative to the potential exposed
population. A discussion of these assumptions
is presented here on the basis of the required
application to the site-specific and toxicity
assessment parameters.

The site-specific assumptions with regard
to land use, water use, and future residential or
commercial development are based on an
interpretation of the behavior options available
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to the population in the area surrounding the
site. Risk for each of the potential receptors
was determined using the following worst-case
exposure scenarios:

*  The calculated risk to the current on-
site commercial receptor (1.24E-06) -
assumes {using U.S. EPA defaults) that
a Beacon Gas Station employee inhales
20 cubic meters of air per day, for 250
days per year (8 hours per day), overa
25-year period. The work activity |
must be conducted outdoors on the
north side of the property (near the
pump islands). Additionally, worst-
case soil analytical dafa was used in
the model. This scenario is not realistic
because the majority of the worker’s
time is spent inside the facility, south-
east of the hydrocarbon impact area. If
a more realistic assumption is made
that the worker spends only one hour
per day outdoors, then both the
carcinogenic and noncarcinogenic rigks
decrease.

s The calculated risk to the “current off-
site residential receptor” located 2,700
feet downgradient from the source
area assumes that: (1) the water well at
this location is both screened in the
shallow impacted aquifer and is used
for human ingestion, and (2) no
biodegradation has occurred in the
aquifer between the source area and
the water well. The carcinogenic risk
calculated for this scenario was
determined to be 1.26E-06. Had the
data been available fothclude biodeg-
radation in the natural attenuation
model, the calculated risk would be:
smaller.
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The calculated risks to the “current off-
site commercial receptor” (Frosty
Freeze fast food restaurant) represents
the most significant possible health
risk (1.26E-05). The modeling con-
ducted for this scenario assumes the
commercial structure is located imme«
diately downgradient from the source
area. Based on the groundwater ‘
gradient data, this is not the case. Thet
actual groundwater flow is toward the
north-northwest and the restaurant is
almost due west of the site. In order
for a potential health risk to develop in
this area, the concentration of dis-
solved benzene in the groundwater
below the Frosty Freeze building must
increase from the current level of 0.035
ppm (MW-7} to approximately 0.88
ppm to exceed the values of 1.0E-05
established by California AB-2588 and
Proposition 65.

The calculated risk to the “future on-
site commercial receptor” assumes a
commercial building will be con-
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structed on the northwest comer of the
Beacon Gas Station property. The
likelihood this scenario may occur is
presently controlled by the property
owner, Ultramar Incorporated. If
necessary, deed restriction or instifu-
tional controls can be incorporated, to
eliminate this potential health risli’l

The health risk assessment does not
account for a California Regional Water
Quality Control Board “containment zone” in__|
the Livermore Arcade Shopping Center, the
Millers Outpost Shopping Center, and portions
of a residential area north of the site. This
containment zone was established under Site
Cleanup Order (SCO) 96-052 and establishes
institutional controls through local well
permits by the Zone 7 water agency and
building /land use permits through the City of
Livermore. The containment zone encom-
passes the downgradient area of the site to a
distance of approximately 1,700 feet. A map of
this containment zone is shown as Figure 8,
and a copy of the 5CO is provided in Appen-
dix D.
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Remedial System Results and Risk Assessment
Beacon Gas Station No. 604, Livermore, California

6.0 CONCLUSIONS

Based on information from remediation
system operation, groundwater sampling, and
risk assessment for the site, the following
conclusions can be made:

*  Asignificant drop in petroleum
hydrocarbon levels in the groundwater
has occurred at the Beacon Gas Station
site as a result of operation of the SVE
and air injection system.

*  Virtually all concentrated vapors in
soil have been removed from both
sites.

*  Due to the decreased petroleum
hydrocarbon levels, the SVE and air
injection system at the Beacon Gas
Station is no longer cost effective in
removing the remaining reduced
concentrations of petroleum hydrocar-
bons from the groundwater.

¢  The SVE and air injection system at the
Livermore Arcade Shopping Center is
likewise not cost effective in removing
the low levels of hydrocarbons remain-
ing in that area.

29

The plume has significantly decreased
in mass and size since the operation of
the treatment systems.

The petroleum hydrocarbon plume is
currently confined to the Beacon Gas
Station site, the intersection of First
and South P Streets, and the southeast-
ern corner of the Livermore Arcade
Shopping Center.

The nitrate, nitrite, and sulfate levels
indicate an active microbiological
population in the petroleum hydrocar-
bon plume.

Some of the evaluated receptors have
calculated risks that could potentially
expose receptors to current and future
carcinogenic and hazard quotient risks
above acceptable levels. However,
evaluating these risks for site-specific
conditions shows them to be within
acceptable limits.

Most of the area downgradient of the
site is a containment zone set by the
Regional Water Quality Control Board
with institutional controls that provide
protection for public health.
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7.0

RECOMMENDATIONS

Based on the significant drop in recovery

rates of the remedial systems at the Beacon Gas
Station and Livermore Arcade Shopping
Center and the current groundwater analytical
data, the following recommendations are
proposed for the site:

Active mechanical remediation of the
Beacon Gas Station and Livermore
Arcade Shopping Center be terminated
to allow natural microbiological
activities to remediate the remaining

30

petroleum hydrocarbons in the
groundwater.

Continue groundwater monitoring of
the site on a quarterly basis for cne
year to confirm continued reduction of
petroleum hydrocarbon levels in the
plume. If petroleum hydrocarbon
levels continue to drop, monitoring of
the site should be continued on a semi-
annual or annual basis.
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Field Instrument: S L&st Monlforlng:_[_g“ ‘-16/’;;),‘ - Ve
Well #|Vae. ppm |Valve oll #| Vac. ppm |Valve
3 EZ N
2 <o | Ve g Nz.03" Pg o /24 Scfim
& I3 :
5 20 Lojiwe 2 b QR od 12.§] scho
Y -] *
/ c/o | Terga, :s.cﬁa:__éf* [~
2 <O
— /.., Qo‘bﬁw y/ m— Y | 2 ] -ﬁ/&ch- 16@: nLo. *ﬁ-&—
- JO .
. Cai ey 2 2 | WMo = Cx, Al = tMp. .
Daule .[Det, cate | Let. l
Influent JEffiuent AnolyzediLimit{Lab F'gsi'_ur" influent |EffluentlAnclyzediLimit] Lob {Factar
Benzene o ” CH,
TPHg " Cﬁ

FULEMAME:

YERDOM CATE: Sd4=09=93




. [NERVIV
_'I}L];/!,‘Q/’S_T‘r f‘I.Q-IJ‘}2:08 FAX 3583 3282 ULTRAMAR T0: 583 3eE2 Po
r 1 ~ o T
. & onm X fam - Chuck Parker
company _Ultfamar Inc n
L —5 333282 Tssalen  Bakeralield, GA
TR ALD. : Newe ekl 7e15)

SYSTEMS MONITORING DATA

DQN:.L_j‘ 0"‘?5 . Location: Liw”’w Fleld Technicign:_ €. Parker
Station No: @O, (hescoe 3. funitial System Status: Up ABzam, System Type: S p &g

Tol. Hrs: RS &, H,0 K/0:_ % Fuil :
. Ha . m&v—m—m
omreroTTt Plpe Size I.D.: 2 »
BEFORE ANY ADJUSTMENT: o
INITIAL Dliution Vaive Posltion: _omgm, cilosed or—omumind Flow Meter: scfm

INITIAL Vae: @, 2" Hg, -.ag , P , T 2 & scf
NITIAL Vac: &y 2" Hg Ap,fon Hy0, Ap 'HZO Cqﬁ"-ém sefm,

AT TR _ppm. Infl:_——=ppm ETT———pprk0,. +H20 % Motor Amps:
S i AR Initial_Racireutetion: _onen secptomes |

A

sefrm

Cale: =——— secfm
e r————Y

A

-

FINAL Dilutlon Valve Position: omag, closed orczggigme. Flow Meter:
FINAL Vae: & &= Hg, Ap: Q-29" H,0, Apr——_ "H-,0, Cale:_ 22 sefm, Cale:
ac: & & 9. Ap 20, Hp 20 Cac_m c

Hp0
Set Pt: 7~  Chomber Termnp:

scfm

7, Motor Amp:s:
-ORE et

., Exit Temnp: Motor Amp Rating:__

Fingl Recireulation:

, Cale: scim, )

. STACK: Temperature: °F, @nehallc; . H_0: =.
Field Instruement: ! Last Monitoring: J2 19T
‘Well #| Vae. ppm |Valve ppm |Valve
3 Y-AN-INy.e
2 N.D. | (Crmell C ohske Pp o 10 |<afr |
& 230 | C . '
s Heo| O\l tre 2] ‘_Jﬂir_&aﬁaﬂ' L2
o ﬂho. o h -
2 no,. | e
S 7 Z|Cs iAefl 2 - %& sl ¢ AL
S Z ,-—.Mp:L" _
2. N — Koo 2 m Y




WU
01/27/97 MON 13:48 FAX 583 3232 ULTRAMAR

st inigE me Ho. of rages ’ ilodor't Daie lnm.
£t F?r)( Fem - Chuck Parker
°°"“"°"Y Ultramar inc EompenT WEES
N 209-583-3282 _ Tecallen — Bakersfield, CA
mmenic

. SYSTEMS MONITORING DATA
Dafe: [ =~ 2 2— 577 Location: MM—L% _ Field Technician: - Parker
Station No_ﬂ%«cm Six) jnitial System Siatus: Up/Down, System Type: (G rbeiq

Tot. Hrs: 112 @ 1,0 K/o:cuﬁn_en % Full, _ fet—FatBrumer—

Pipe Size LLD.: 2Z2_ »

BEFORE ANY ADJUSTMENT:

INITIAL Dlluﬁonl Vaive Position: closed OF—M—’L Flow Mater; sefm
INITIAL Vae:@. [ " Hg, Ap:@.95 "H,0, A —— " Hy0, Colez__ 2= scfm, Cal
"TTT—_'_:_ A e G 2 Fedaram, 2" " e, COC o sefm
INITIAL: Infl m Infi: xR O HoO % Motfor A :

=ppm in Epm Ppm- g) »Ho % mps:____

Initial Reclreuiation: _open ec—oismed . 1
< — |

FINAL Dllution Vaive Posltion: open, closed or cracked Flow Meter: scfm

FINAL Vac: "Hg, A " HoO, Ap: " H,0, Cale: scfm, Cale: __sef
9 P befere dilut, 2 poﬂer difut, 2 ¢ before ait. caﬂer Eﬁui.sc m
FINAL: Infl:____ pprn Infl: pprn, Effl: ppm, O, Ho0 % Motor Amps:
. before dilut, af!er dilut. Final Recirculation: _open or closed
Set Pt: ' , Chamber Temp: , Exit Temp:____ Motor Amp Rating:___~ _
, STACK: Temperature: 'F, Magnehelie: " , Cale: sefm, H,0: %
Fleld Instrument: [ v« Last Monitoring: _f —f &~ F .
rering 7 Stacks = W | 2710%
Well #{Vac.| I ppm {Valve| { Well #|Vac. . ppm |[Valve .
3 ' MDD O o
2 ALP | O Lyt (3,81 Ha6Bp o | [C | Sy
% Heo | O ' .
5 vze | € || cimealroadiod or | L0 Sefrg
o AN . I |
i Al o

b //4:[{‘}7:,\40-—,? Carbhm (18 ebd1 F A1 7 Ly

p M—; 0, A -

¥>Cz.‘.»'é‘m-\ A df#/.:/“/u(?-z Loy b 213 gﬁ/ A~ '/j'ﬂ'Mu.




—Fe=l1 'S5 16:06 TO: 583 3282 FB2

r ml | [ReeT Fagew ] [Teder taw Triwe
%‘:‘me rom Chuck Parker
Fompany  [[ftramar Inc Esmpary — WSEDS
iﬁw: D9-583-3282 Teseilen  Bakersrield, CA
Ll

SYSTEMS MONITORING DATA
Dote: 7—1/-F&  Locotion: Littrnere , LB Field Technicion: .C. Parker

Station rgg’(véwf Inifial Sysfem Status: S@/Down, System Type: &Sk
Tet, Hrs: @ HoO K/0:_T2 % Full, T { Full Drums, AMe S7Tervec_
20 KOt P e ° P Siee 1ps ed
BEFORE ANY ADJUSTHENT- T ey :.'14# '
INITIAL Dlluﬂg_n Valve Posj o, closed or—wagiwd Flg\} Meter: _______ scfm
INITIAL Vae:_>2-2 " Hg, .’I" *HaO, € /9% gefm, Caole: —— scfm
e 2. &p: o 122 Ap— H20: Cale S

INITIAL: Infl....',__ppm Inflmppm. Effl: _Lv_ppm. o= H20 % Motor Amps:
' initial_Reclroulation: _gpap si=plewnd.

-

FINAL Dliution Valve Positien: open, clesed or eracked Flow Meter: zcfm

FINAL Vee: " Hg, &p: T_i'f” H20, Qp: ﬂu: HaO, Ca!c;mchm, Culc;mm_scfm
FINAL: Infll'i' = PP Infl: ppm, Efft:___ ppm, COo MH0_____X Mefor Amps:
ore ¢ afler dilut. , Fina! Recirculetion: _open or ciosed
Set Pt: _________ Chomber Temp: , Exit Temp: ,Motor amp Ratlng: _
STACK: Temperature: 'F, Maognehellc: " , Cales_____sefm, H0i ___ %
Field Instrument: Her Last Monlering: '
Weil #|Voe.| | ppm [Valve| | Well #|Vae. ppm_|Valve |
{7 : lo | /o £t &
/& | 30 5 <o
/3 Cto | J 2 &lo
i 20 3 8o
& <fo ~f e
2 <~/lo i &fC
{ <o
[+ g 220
& <10
: zio
{7 < /o
2o <lo
7 1&o
' < 2
Date |Det. Daote | Det.
Influeni | Effluant|Analyzed|Limit Lob Fecter influent | Efflusntianglyzed|Limit! Lab IFecton
Beanzene J ' CH,
TPHe CHa

MLEMAME: ANFES
VERSION DATI: Ds=08-1Z




o

07/24/98 WED 14:56 FAX 583 3282 _ ULTRAMAR @003

TO: 583 3ZE2 PB1

FAX trapxmittei Me _ o, o Pagua f!"“"' E" T Z;-Ealﬁi‘ |
:' Zziz; Eg Frem ucK rarxer
paid pIrramar Inc mpany
209-583-328¢2 Cosaiton Baxeralield, LA
AFRMeniE

24 '96 13:43

SYSTEMS MONITORING DATA

Date: 2 ~ & A — & Location: L"W""‘a'g—_;__(_ﬁ. Fisid Technician: C. Parker
Station No @24, lnitial System Status: Upgfgpgs. System Type: Epek
Tob. Hre: % H,0 K/0:_C— % Full, _—=4# of Full Drums, ¢Phrks=S ua-ﬁ)
Meter £ar surrent Teeras Pipe Sizs 1.0.: £
BEFORE ANY ADJUSTMENT: -
ziosed gi--ec-—i-d Flow Mster: scfm

INITIAL Dlluﬂon valve Pgsitlon:
INITIAL Vae: Z" Hg, Op: 224" H 0, &p:——" Ha0, Caic:
g P ﬂ 2 pr——_ N2

INITIAL: Infic. /f-" -ppm. Infl: _ Fpm. Ef1: A 2 pprme COo Ho0 % Moter Amps:i—

S )2 % setm, Caie:_—— - scfm
m po-—— " 3

Initigl Recirsuyigticn: :ﬁﬁ% =i
R

I
scfm

FINAL Dlluﬂon Vaive Position: open, closedm Fiow Mater:
FINAL Voe: &:7 " Hg, Ap: d.3" " H0, Ap: ~——"* H,0, cmchf'io scfm, Cale: _—prscfm

T-—il ora dRU
FINAL: Infl: _Z_... ppm infis_———ppm, EffLM B ppm, CO—- Hy0 X Moter Amps:
d e, ' “final Reecirculation: _QM |
Sat Pt Mhambor Temp: Zee'E, Exit Ternp: Mofnr Amp Rafing:

., STACK: Temperature: 20 ‘F., Mogneheiic:d, 062 ogs , [&r 2B scim, H,C: %
Fleid Instrumaent: /4o #2  tast Moniering:il= gg_'-?c_ Stecl 0 = &'
‘Well #|Vac. | ppm |Valve| | Well #|Vac. ppm |Valve |

Vivi : cte| & ]2 cie | O
¥ 1 10 /5 AD
13 et O ' ]2 <l!2
2 | 20 38
& <. 10 7 <o
2 < [0 Ll < L
/ £ /O
i . < /0
1& < |0
el ' < 1O
17 )z
20 (O
7 9o
& i <ro| Y .
Date |Det. Oate Daet,
influent | Effluent{ AnolyzediLimit Lab [Facter] Infiuent | Efftusnt|Analyzadilimit t ab {Facter!
Benzene y CH,
TPHg CyHg
. €; ASS

FHLE Mokl
VERBIGH DATE: 04-0%=32



08/14/96 WED 12:37 FAX 533 3282 ULTRAMAR ' s

US 14 '9g 11:29 TO: 583 3282 Pa1
EAY . ittal Meme [Weo. of Pagae agayy Date o
A [N Trom UcK Parker
Campany ? trafmrar Inec e re1d.
Tasailon Baxeralield, Ca

L EE-_.EJ-?E-?Z&?
MMERIE .

SYSTEMS MONITORING DATA

Oate: B—/y-TC. Locdﬁan:w Fleld Tachnician:_C: Parker
: 45 Down, System Type: tagrad

Statien No:mﬂ’_’:{ Initial System Status:
Tet. Hrs: &, H,0 K/O: A% Full, ofe-Fuit—OTUME,
5 f"ﬁ:r : Plpe Size 1.D.: l_—i .

curren
BEFORE ANY ADJUSTMENT:
INITIAL Dliution Valve Position: closed Flow Mater: ___ scfm
INITIAL Vac: 3, 2 " Hg. Lip: HZO. Api — Hzo. Caie: scfm, Calc: s:fm
’blofe /d&--dﬂr‘ atore Z,M ' A
INITIAL: Infi:_ ’_mepm bnfl:_=——_ppm. Effl:ALLD ppm. COp__ JHoO R Motor rr'lF’s U
Initinl Reelrculatien: Mél
e
FINAL DHutien Vaive Position: og ; =iosed or cruckad Flow Mseter: sefm
FINAL Vac: " Hg, : "H,0, : H Q,C le: sefm, Cale: sefm
o e Apmu: 20 OOl Ty
FINAL: Infl: ppm. Infl: ppm, Effl: —_pPm, =) +H»0 X Meter AmMpsi
. belere dllut. afisr dilul. ' Final Recirculation: ar_closed
Set Ph: _ﬁé’j’f Chember Temp: _M Exn Temnp: ,Meator amp Rating:_
~ STACK: Temperaturs: 'F, Magnshslic: Cale: scfm, H,0: %
Fiald lnsirumeni‘:ﬁ_& Last Monitoring: '7’&'-_1 Eﬁ ST“'L Vﬂ;, - 341
Well #|Vee. , ppm |Valve| | Well # Vae. ppm |[Valve |
(9 | _ 201 © o clo | &
1 1o, (S Zia | |
[% £y ' {2 /o | |
9 Yo | 5 [0
é £16 ¢ <ol |
2 AL~ { (O
/ o
< . [ 2=
[E <10
& < (o !
17 yi4
22 < 1
7 2 .
1 ' <o | l |
Cata Dat. Date Dat. i
Intivent | Effluent| AnalyzeciLimiilLab Factor influent | Effluentlanalvzedilimit Lab {Facter
Benzene J CH,
TPHg CSHB
: ANELS

FILINAME
VERSIDN DATE: D4—08—81



TD: 583 Iz PRS
Ks. of Pagaes Teday's Suje -

& A Py uc arkKer
UlZramar inc

#

pany
Y 209-583-3283 Licelon EaEeraPielﬂ, [of .
ammante

‘ SYSTEMS MONITORING DATA
Dote: _{/~ . Locoﬁon:—é'-fi&&‘_ég Field Technicign: _C. Parker
Station NQ:M, ”C‘HS Ce-

Initlai System Sictu

l ; s: €@y Dawn, System Type:%
l Tot. Hrs:_&.g | Hz 0 K/o:w%_z Fuil, ot FullDeume

Pipe‘ Size I.D.:a(&/é",
BEFORE aNY ADJUSTMENT: _
INITIAL Dm:lrjgné V;ulve Xﬁm pﬁ?\ed_:um, “-E} h-:.efer:c — _—\scfrn
::;:L ,::{:2% Hg&-:&"hﬁrea .Hz » Ap: 20, ccﬁw‘_'_zg $etm, Cale;
; ot :

P

sefm
A Meter Amps:

Initia Rncfrculoﬂon%
osltion: open, closed or cmcked’ Flow Metar:

FINAL Vac: " Hg, Ap: “ 4,0, o "Ha0, Cole: scfm, Cale: f
FINAI_ Infi g 4 belory aliut. z Apa!hr i, 2 8 cb‘olou’ anut, a =e ar u—sc m
- infl; m Infi: ey EX6): ] co, HaO Motor Amps:

. befors i, P 10 ipom co, Ha % P

. Final Reclreulgtion: KPP0 _or elesed ‘
Set P, Chamber Temp: o Exit Temp: _— »Motor Amp Bating:
, STACK: Temperature: ¥. Magnehelic? . 7 .

, Caled 2 48%'"?— /'22 *
Fieid fnsfrumenf:@_ Last Mon‘ﬁ"o;iﬁg:-__;__ = 7

Al e
b, E603A7 AL o, CO e _H,0
BlALn 2201 5

scfrn

Slcc ks = ..’_"Dﬁr.;
f | N -
1l | Well #]Vae, | ppm |Vaive Well #|vae. | 1 ppm [Valve|.
A 4 e <o ] o /el J
l (& | JE) <o | |
/é PO | / <(T
! [ B e
I 6 o] ] vl <(c
2 o] ] 14 <to| &
1 / Py ’
1 Lot <(S T2, ) - J'-Z‘? Cedbsny, ¢/ be-, [4
LE </ | Pah -~ 7d— - %, b a
'__ 5 | <10
/7 )
20 [y
' ydi </o B - :
L5 [ Z(o] & [ [ 1
t R Date ] Def. ' Daote [ Del.
Influent| Effiyent Analyzeditimi Lap octa _/ Influent | Effluentanal ZadiLImit| Lob (Facter
Benzene J 1 ’ - Leﬁ‘
TPHg |

MAME: ARRS
VErSict D':i"z_ 04 =DS 83

J . Hx"‘a
\k —
i
]




FILEMAME: ajmss
YIRSION DATE: 94—08-—37

@ovas _
ULTRAMAR .
02/05/97 WED 10:03 FAX 583 3282 o TD: 5B3 3282 FRa
l FAX Trﬂnsmlﬂul emeg - _ [T gy Josors Niv 7=
%; f&A ~m ‘ uc arker
pany Ultramar Inc ¥ S
l FAT ¢ 209-583-3282 . Bakersiield, CZX
Commenis o
l SYSTEMS MONITORING DATA
Oote: /-1 G-F & . Loeaton: c* Field Technicion:_ C- Parker
l Statien Na: é"":t‘, ﬂﬁ'k""_‘j ““fnitial Systemn Status: UpAmeem, System Type'____cq""‘f’.__f-'!
Tot. Hrs:_ 27 Ho 0 K/0: Z Full,
gurren s Ptpe Size 1.D. d‘f:(
' BEFORE ANY ADJUSTMENT.
INITIAL Difution VulVe %lr!og ciozed Meter: scfm
INITIAL Vage: _2,_2 ” Hy, E“ %‘,:,”20 Ap- " H,0, ?dﬁf scfm, Cale:_ ~—= scfm
lﬂf'.
INITIAL:
l nf: ___d_mpprnl pmy EFfli____ pprn.%_ Z.Hﬂh—-&nng
Initlal Recirculation: ~D0EN _Semadiggd - !
l FINAL Dlution Vaive Pasttion: open, cicsed or cmcked Flow Mater: scfm
FINAL Vge: " Hg, A 0, 0, c | scfm, Cal £
— " Hg thluf 2 APT_?IHHE ac m&: acu S
I FINAL: Jnfi: g PP™ Il ppm, £f41; e PP, €Oy H?_O % Meter Amps____,__
. before difui afler diit.
. Final Reeclrcuiction:
SePt: —_— Eﬂ-hp. Mm
l , STACK: Tempergtyre: 'F, qun.:ﬁﬁ > Cai:. u o T?'
Fleld Instrument: ff cer; - , Laost HOH'H’E'HI'IQ §Z cs= 2 !:3'-"E
Well #|vae. ppm |Vaive| | Well #| Vac. ppm |Vglve |.
l (9 <iol o 7 T
(¥ " 7S /o
2 <{o /2 Lo
l g 3o 2 3
é clo I <(O
I 2 /o 7/ &L D
/ Ll o - l
e, Pz 4—2:: 7 o Chrbor, 8= A ¥,
I Z /éC RE= 1,’4—5--, 18 leffl. b pp,
/&
L2 30 Crae 2l m Vi —~y &,L,., A =0
.;-'-"’ 320 85 Cal b |2 > A
7z /5
l p < (£ ‘
| Date ]pel ]I | Dote [Det.
Influent | Eftiuent AnaivrediLimitit.gh Factor Influent | Effluent Analyzed|Limit| Lab lFaetor
I Benzena J CH‘
TPHg CBHB




wuLe
ULTRAMAR )
02/05/97 WED 10:07 FAX 583 3282 .

TO: SB3 3282 PEZ
nzmittol of Pager [Tadar's Dafe {Ttme
|- J&w & Torn UCK Parka
oy ltramar Inc Ampany 253
[Targ =583~-3282 A akerstield, X 1
7 T 27 S €I TP ]

SYSTEMS MONITORING DATA

Oate: //- 20 -G 6 . (seation; £ e striove Fleld Yechnicion:__C. Parker
Statlan No:._@g, ‘%’k""s e

Initlal System Stotus: Up /B, System Typa:—g’:"iﬁ-r
Tet. Hes: 9.3 Hy0 K/o;c:f: % Full, | .

Pipe Slze 1.D.:dkeef 2 »
BEFORE ANY ADJUSTMENT.

INITIAL Dliution vaive Posltion: SRS, closed er—armsieed +  Flow Mater: sefm
INITIAL Veae: 5. Z " Hg, : " K50, : — 0, Calc: sefm, Cale:

. SR s 2 o, 20 Cale ' :

INITIAL: Infi: : : . Motor Amps:

n pom, Inﬁam_ A —— o Hz0 % Mo ps

bafore "dilul Initiai Recireulation:

FINAL Dfiution Yalve Posit

en:open, clozed or racked.l-'luw Meter:
FINAL Vac: " Ha, Ap:

sctfm

* H-0, : " Hae0, Cale: scfm, Cale: . gefem
bilor e, 200 DOP M dht, 2 e oTTeFaman.
FINAL: Infl: ____ Ppm, lnfl:_.___ppm. Effl; - PPN, Coy, Ho0 7 Motar Amps:_
. bofors dilut. after dilut. , Final Reclrcyiation: Llpen_ar clgged

) PO ———
, STACK: Temperature:
Field Instrumant-

Motor Amp Rating: __ =

I _
I ‘Well #lvge. [ | PPmM | Vaive Well #|Vae. ppm [Vaivel.
‘ I 4 </ O Lo cra | &
| 1 20 /5 <co | ]
/ = - /2 <to | |
/: 9 <15 - (&
& <fO i (o
<lo L/ =t |V
' { <{O - -
IL . g </o & Scfmd b
/€ ZLlo & 2o
. - </o ~'ﬁ"‘ all
ot /e | :9
: L0 L0 175°C
I 7 /o
¥ ' </o
Date Del. Date Det.
l Influem? [Effluent AnalyzediUmit{Lad (Factor] Influent ! Efflyent AnglyzedilLimit] Lab [Factor
Benzene J j ‘CH4
ll TPHg . ﬂcs | j
el Lyng = = VLD /4 eff]. = Moara Wow DATE: 04 s
'3 (_,::— Tz “72(:’24 qﬁ{’? fvn S O sp
TMD = G - TG 28l —pi b e



{

ULTRAMAR
2

10:06 FAX 583 328

V{_E'Z:]L Mgl g

‘rk/ At D6 ey
SYSTEMS MONITORING DATA

Date: 1 /- L/~96 + Location; £, 1een

Field Techniclgn: C. Parker
Statlon No:.&\,ﬁ. AL flnm, [ r'mlﬂal System Sigtus: UneSegRe, System Type:
Tat, Hrs’*—Zi-.-HZO K/Q; .&4&,

= Full,
current R Pipe Size 1.0.:Dwa/ 2_»
BEFORE ANY ADJUSTMERT.
INITIAL Dilution v

alve Puslﬁon:%
INITIAL vae: Gl » Hg, &Fp: : —

Ha0 ____ % Moto

initial Re:frculanon:

FiNal Dliutian Vaive Position:

open, closed or crqckad', Flow Meter:

FINAL vac: " Hg, Ap: " HsQ, : "H50, Cote: Befm, Cgle: _
g P bailary dliyt, 2 Apaiur Situi, 2% ke ch'orv anut. P e ca 1 1 ‘sl.-.fm
FINAL: 'nf::'r'"'—'f' ppm, lnfl:_____ppm. E!ﬁ:______ppm. Co. o0 4, Motar Amps:
. ore. dhdt, “"".'-’"""‘ . Fingl Reclreulation: -RREN _or clogad
Set Pt: __ » Chamber Temp: Exlt Temao: Moter amp Rating: ___ =
STACK: Tempargture: °F, agnahsile: “

, Cale: scfm, HZD: ~
[Field Instrument: &ZZEE_ Last Monitoring: /- Slzc ks = 3 coa
— o
Well #|Vaee. | PPM [Valve| | well #| Vae. | ppm [Valve
19 : l<o | o Wz < | & |
7.4 ' <to i /5] ' £ia ]
) [ R /2 < ta
7 <o | [ 3 <t
€ <o | ' £ <o
2 <(o 72N ceg |V
/] <to ‘ -
/4 < (o et o5 420 | on =
/é < (o & < = . S [Ty
5 e i -/
/7 Lo | e, e Ca e Boms =l jox"H
._._._2_"-‘_ = (&
7| Lo - [
4 ‘ <o | ’
%‘ ! . Oate | Det. [ [ Date | Daf.
nfluent | Effluent Anotyred!limit] Lab Foacte Influent | Effiuent Anglyzed|Limit] Lob Faeto
Benzene J CH,
TPHg ! c |
s~ Tef 2 MO — o

1\2.

rbes 19 N D ? Carbe~ j3 AN RO OATEY ST
é,;l-.c-zv'( SN — Cark

N AB NIy Cog by AR A MK g e
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TRAMAR Ve
7, JED, 10:05 FAL 533 3282 uL 70 Se3 3282 o Pa4
02/05/97, WED 10:08 s 7 T T —~
| ¥ mprn s r"‘l-.u- —
Company tramar The e —]
ioulll] 09-583-328> —— __ BakersrIeId 7% B
E‘"‘"‘" b2 = ple~g 2o (< (o aren Y ~ ]
. ]
SYSTEMS MONITORING DATA
Dote: 44— 2 2 - 76 . Locuhon. o &A, rieid Technicion: _ C. Parker

Station No:

Tot. Hrs: fﬂ HyO K/0:

e e

nifial System Status: Upeiaam, Systerm Type: o rboms
B~ = ral
oA~ T Voot Drem.

“fored

Plpe Size 1.0,: m. r I
Size | Lagf 2

INITIAL vae: 5, & » Hg,

BEFORE ANY ADJUSTHENT
INITIAL Dilutlon vajve Pogition:

scfrn

T~ T Mk
Initia| Reclrculm‘fon %
FINAL Dilution Yaolve Posftion: ogcn, closnd _or crocked Flow Mater: sefm
FINAL vac: " les sefm, Cal f
L Vac Hg, Ap: = u'l H50, Ap - Hzo Cq e e ™ Ca < " sefm
FINAL: lnfl:___,_ Ppmy Infl: ppm. Effl:_ ppm. CO-. H20 Mafor Arnps L
. befors dii, °"°’ dilt ) F‘lnal Recirculation: SRen._or closad
Set P: —, Chamber Temnp:; _— . Exit Temp: Moter Amp Railng:
. STack; Tempergture: F, @Eﬁohefic' “ , Cale: scf SPY=E
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Analytical Data for Groundwater Grab Samples at
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l MAR-25-87 TUE 10:13 AM  WEST LAB FAX NO, 816-757-4810 P.02/10
] =T LA RIS

March 18, 1997
l ' Sample Log 16539

Leon Crain
GCL- Environmental Science & Engineering

11501 Dublin Blvd., Suite 200
Dublin, CA 94568

Subiject: Analytical Results for 7 Water Samples
Identified as: Safeway
Received: 03/10/97

Dear Mr. Crain:

Analysis of the sanmple(s) referenced above has been completed.
This report is written to confirm results comnmunicated on
March 18, 1997 and describes procedures used to analyze the

sapples.

sanple(s) were analyzed using the following method(s):

nRTEX" (EPA Methed 602/Purge-and-Trap)
nppH as Gasoline" (Modified EPA Method 8015/Purge—and-Trap)

Please refer to the following table(s) for summarized analytical
results and contact us at 916-753-9500 if you have guestions regarding
procedures or results. The chain-of-custody document is enclosed.

Approved by:

oo RIS

Stewart Podolsky(

Senicr Chenist
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AN WEST LAB FAX NO. 918-757-4610 P.03/10
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Sample Log 16539

MTBE {Methyl-t-butyl ether) By EPA Method 8020/602

From : Safeway
Sanpled : 03/07/57
Received : 03/10/97
Matrix : Water

Measured

{MRL) ug/s Value ws
(5.0} <5.0
(5.0) <5.0
{5.0) <5.0
(5.0) <5.0
(5.0) <5.0
(5.0) <5.0
(5.0) <5.0

MW-23

Approved By:

O fdY

Stewart Pod isky
Senior Chemist
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Sample log 16539
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Sample: VW-1
' From : Safeway
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Dilution : 1:1 @C Batch : 6183J
l Matrix : Water
Measured
' Parameter [M) ug/L Value wt
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AS3IPr0L

Sample: VW-1

From : Safeway

Sampled : 03/07/97

Dilution : 1:1 QC Batch : 61820
Matrix : Water

Measured
Parameter (MRL) wg/r value wen
Benzene {-50) <.50
Toluensg * . [.50) <.50
Ethylbenzene (.50) <.50 T
Total Xylenes {(.50) <.S0
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Sample: VW-5

[FYTRVAVEW

P, 02/07

Sample Log 16539

16529-02

From : Safeway
Sampled : 03/07/97
Dilutien : 1:1 QC Batch : 6183K
Matrix : Water
Measurad
Parameter {MRL) uwesx value wos
Benzene (-80) <.50
. Teluene - {.50) <.50 .
Ethylbenzene (-50) <.50
Total Xylenes (-S0) <.50
TPK as Gasocline (50) <50
surrogate Recovery 93 %
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LESLP=23

Sample: VW-7

From : Safeway

Sampled : 03/07/97 :

pilution : 1:1 ' QC Batch : 61830
Matrix : Water

Measured
Parameter (MRL} wgsr Value uen
Benzene (.56) <.50
Toluene - - (.50) <.50 .
Ethylbenzene (.50} <.5C
Total Xylenes {.50) <.50
TPH as Gasoline (30) <50
Surrogate Recovery 94 %
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Measured
l Parameter (MRL) wern Value wi
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Uliramar, Inc. Beacon Station No. 604
Livermore, California Risk Assessment
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BEACON STATION NO. 604
LIVERMORE CALIFORNIA

RISK ASSESSMENT

MAY 28, 1997

Prepared For:

Ultramar, Inc.

825 West Third St.
P. O. Box 466
Hansford, CA 93232
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Risk Assessment
Beacon Station No. 604
1619 First Street
Livermore, CA

Prepared by:

BDM International, Inc.
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(915) 682-0008
FAX (915) 682-0028

DATE:
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Dale T. Littigjohn, CAPM No. 0200

Senior Project Manager

REVIEWED BY:
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Q. Leon Crain
Senior Engineer
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Risk Assessment Report  Page 1

Ultramar, Inc. - Beacon Station No. 604

1.0 Executive Summary

The following Risk Assessment has been prepared in accordance with the procedures specified in the
American Society for Testing and Materials (ASTM) standard guide for Risk-Based Corrective Action
Applied at Petroleum Release Sites (ASTM E 1739-95). Site-specific assumptions with regard to land
use, water use, and future residential or commercial development are based on an interpretation of the
behavior options available to the population in the area surrounding the site. Risks for each of the potential
receptors were calculated for a worst-case exposure scenario using EPA default values where site-specific
measurements were not available. :

Several of the evaluated receptors potentially could be exposed to carcinogenic risks above the acceptable
levels of 1x10 (current) and 1x10™ (future) and/or non-carcinogenic risks (hazard quotient) above the
acceptable level of 1.0. However, it appears that the most significant potential health risk is associated
with the inhalation of VOC vapors from the groundwater by commercial workers within the Frosty Freeze
building located adjacent to the Beacon Station site. Presently, there is no indication that a health risk has
occurred in this area and the hydrocarbon concentrations in the groundwater near the building (MW-7) are
below the levels required for a health risk to develop.

2.0 Exposure Assessment
2.1 Exposure Setting Characterization
2.1.1 Site Conditions

The Beacon Station No. 604 site is a convenience store with retail fuel (gasoline) underground storage
tanks (USTs). A fuel release has occurred from the system that has impacted the underlying soil and
groundwater. Details regarding the assessment, plume delineation, and remedial actions have been
addressed in previous documents. The surface area above the hydrocarbon-impacted soil and groundwater
is covered by concrete and asphalt, (75 to 100 percent). There are no open excavations or areas of exposed
soil which might present a threat to the nearby population.

The site geology, as determined by drill cuttings, includes a 45-foot thick surface layer of gravelly sandy
clay and clayey sandy gravel. The gravel ranges in size from granules to pebbles and the sand is medium
to coarse-grained, poorly sorted, sub-angular to sub-rounded, with approximately 20% to 50% clay.
Underlying the clayey gravel unit is a sandy gravel with much less clay that extends to the base of the
investigation depth (65 feet).

The shallow unconfined aquifer is located approximately 25 to 35 feet below the surface (depending on
seasonal fluctuation). The groundwater gradient extends to the northwest at 0.013 feet/foot. Hydrocarbon
releases have occurred from the base of the gasoline UST, approximately 19 feet below the surface.
Groundwater was impacted when the hydrocarbons leached through the vadose zone soil, between the base
of the UST and the aquifer. The horizontal migration of contaminants is controlled by the down-gradient
groundwater flow, with no apparent influence from man-made utilities or nearby water wells. The Risk
Assessment has been prepared under the assumption that the groundwater contaminant plume extends to

the northwest approximately 400 feet.
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Subsurface utilities in the area below the depth of impacted soil and groundwater. There is no indication
that the utility trench intersects the shallow aquifer, therefore 1t is not considered a potential pathway or
hazard to the area population.

On the basis of the present groundwater information, it appears that the dissolved contaminants extend off-
site below the southeast corner of an adjacent shopping center parking lot. No phase-separated
hydrocarbons are present and there are no impacted or threatened surface waters.

2.1.2 Chemicals of Concern

The chemicals of concern include only those that are present in detectable concentrations and are listed with
the Integrated Risk Information Service (IRIS). Health risk information on a chemical is provided in IRIS
only after a comprehensive review of the chronic toxicity data by work groups composed of U.S. EPA
scientists from several program offices. The IRIS database is presently considered by the industry to be the
best source of toxicity data for application to a quantitative risk assessment. An effort is made to include
the most common and hazardous chemicals in IRIS, however, new chemicals are added as reliable data

becomes available.

Table 1 is a summary of chemicals of concern and the associated source area concentrations used in the
risk assessment. A subsurface soil sample recovered from the base of the former gasoline tankhold in
November 1992, contained the maximum concentrations of toluene, ethylbenzene, and total xylenes. A soil
sample recovered during the installation of the remediation system in October 19935, contained the
maximum concentration of benzene. These samples have been selected to represent the average source area
soil concentrations.

The present maximum groundwater concentrations were selected from MW-2, immediately down-gradient
from the former UST location, (benzene, toluene) and from MW-6. which is 150 feet down-gradient from
MW-2 (ethylbenzene, xylenes). Both samples were recovered in March 1997. A statistical method of
calculating the average source area concentration could not be performed because an adequate number of
soil and groundwater samples above the detection level were not recovered.




Table 1
CHEMICALS OF CONCERN
Source Area Concentrations

. {Hydrocarbon . Surface Soil Subsurface Soil Groundwater
Constituents (mg/kg) (mg/kg) (mg/L)

Aromatic Volatiles (8020)

Benzene NA 20.9 1.8
Toluene NA 160 1.1
Ethylbenzene NA 110 0.52
Xylenes NA 700 2.300

NA  No surface soil samples recovered.
Subsurface concentrations based on sample recovered from former gasoline tankhold at 19 feet BGS and remediation system installation.
Groundwater concentrations base on March 1997 samples recovered from MW-2 and MW-6.

ultraman\data.xls
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2 1.3 Current and Future Land Use

“The Beacon Station No. 604 site is located at 1619 West First Street in Livermore, California. The
property is used as a retail convenient store with fuel pumps The nearest residential dwelling is located
adjacent to the site, approximately 50 feet to the south and the nearest down-gradient residential dwelling is
located approximately 1,800 feet to the northwest. The nearest commercial building is the Beacon Station
No. 604 store located on the southeast edge of the soil and groundwater impact area. The nearest down-
gradient commercial building (Frosty Freeze Restaurant) is located approximately 120 feet to the west,
northwest. The City of Livermore has zoned the arca along First Street and to the north as commercial
development. Recent building trends indicate that commercial development will increase and residential use
will decrease in the vicinity. There ar¢ no additional leaking petroleum storage tank sites located within a
1,000-foot radius of the Beacon Station site.

2 1.4 Current and Future Water Use

The shallow groundwater is not generally used for water supply or irrigation. The City of Livermore
supplies water for residential and commercial use. In addition, a “contamination zone” has been
established by the Zone 7 Water Agency due to an unrelated chemical release that has occurred northwest
of the Beacon Station site. The designation of a contamination zone prevents all future water well
completions in the shallow aquifer up to one-half mile down-gradient from the site release area. The
nearest down-gradient water well that is believed to be completed such that a possibility may exist for
communication with the impacted zone is located approximately 2,700 feet to the northwest. The nearest
down-gradient deep water well is located approximately 1,600 feet from the Beacon Station site.

2.2 Potentially Exposed Populations
2.2.1 Residential Receptors

The current residential receptors that were considered with respect to the performance of the risk
assessment include the users of the shallow residential water well located 2,700 feet down-gradient from the
source area and the inhabitants of a residential dwelling located 1,800 feet down-gradient from the source
area. o
0"
&

In addition to the current receptors, a scse?rio for a worst-case future residential receptor was considered at
the nearest down-gradient location (2,500 feet) where a shallow residential water well can be installed,
relative to the “contamination zone” designated area. It should be noted, however, that the likelihood of an
individual installing a water well for domestic use of the shallow (impacted) aquifer is very low becausc it
is considered undesirable, compared to the deeper groundwater zone, and the area is served by a public

water utility.
2.2.2 Commercial Worker Receptors

Presently, the commercial worker receptors considered in this risk assessment include the on-sitc Beacon
Station No. 604 employees and the employees of the Frosty Freeze Restaurant located 120 feet off-site.

In addition, the risk assessment has considered the possibility that the surface property could be sold or
jeased and a future commercial facility could be constructed above the impact area. Within this scenario a
potential exposure pathway would be present via the inhalation of enclosed-spaced VOCs from the



Risk Assessment Report  Page §

Ultramar, Inc. - Beacon Station No. 604

subsurface soil and groundwater. The potential for exposure of a future on-site commercial worker via
ingestion of the shallow “impacted” groundwater has been included, however, the likelihood an individual
installing a water well for commercial use of this aquifer is very low for reasons stated above.

2.2.3 Construction Worker Receptors

Impacted surface soil is not present at the Beacon Station site. A scenario for firture on-site construction
worker receptors has not been included in the risk assessment because the impacted soil and groundwater is
not present at a depth that would allow for inhalation of VOCs and dermal contact during the likely

construction activities.

2.3 Exposure Pathway Analysis

2.3.1 Current Exposure Pathways

Potential exposure pathways and those identified as complete for current conditions at the Beacon Station
site are listed in Table 2(a). They include: (1) Groundwater ingestion and dermal contact (while
showering) by the residential receptors that utilize the shallow water well located 2,700 feet down-gradient
from the site, (2) Inhalation of VOCs from the ambient emissions of the impacted subsurface soil and
groundwater by an on-sit¢ commercial receptor, and (3) Inhalation of VOCs from the enclosed-space
emissions of the impacted groundwater by an off-site commercial receptor located 120 feet down-gradient

from the site.

2.3.2 Future Exposure Pathways

Potential exposure pathways and those identified as complete for the “worst-case” future conditions at the
site are listed in Table 2(b). The future residential receptor pathways include: (1) Groundwater ingestion
and dermal contact (while showering) by a potential future residential receptors that may utilize a shallow
water well located 2,500 feet down-gradient from the site, (2) Groundwater ingestion by a potential future
commercial receptor that may utilize a shallow water well located on-site, and (3} Inhalation of enclosed-
space VOCs from the subsurface soil and groundwater by an on-site potential future commercial receptors.

Explosive vapor exposure routes, such as utilities, basements, and subsurface sumps are not considered
complete because these structures are not present near the impacted soil or groundwater. Other pathways
related to the consumption of fish, livestock, and agricultural produce that may potentially be affected by
the use of the surface water have not been included in the risk assessment because the toxicology data for
these pathways are not reliable and it is believed that these risks are more conservatively addressed by
evaluating the pathways related to dermal contact and ingestion of the groundwater.

All of the current and future complete exposure pathways, and potential receptors that were subjected to
the quantitative risk evaluation are summarized in Table 3.
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Table 2(a)

Current Conditions

A

&

Exposure Medium Receptors  (¥) On-site or (Distance) Off-site Complete
and Exposure Residential Commeycial Worker | Constr. | Pathway
Route Onwsite | Off-site | On-sité | Off-site_| On-site | (Yes/No)
Groundwater N
Ingestion 27000 A"/ Yes
Dermal contact 2700y / Yes
Inhalation of VOCs 18007 | Ambient 120’ Yes
Surface Water
Ingestion No
Dermal Contact n No
| Ingestion (swimming) W No
Air yfy
Inhalation of soil emissions Ambient Yes
Soil
Ingestion of soil No
Dermal contact No
Table 2(b)
Potential Exposure Pathways
Future Conditions
Exposure Medium Receptors  (¥) On-site, (Distance) Off-site Complete
and Exposure Residential Commercial Worker | Constr. | Pathway
Route On-site | Off-site {| On-site Off-site On-site (Yes/No)
Groundwater
Ingestion 2500° v Yes
Dermal contact 2500 Yes
Inhalation of VOCs Enclosed Yes
Surface Water
| _Ingestion No
Dermal Contact No
Ingestion (swimming) No
Air
Inhalation of soil emissions Enclosed Yes
Soil
Ingestion of soil No
Dermal contact No
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Table 3

Exposure Pathways Selected for Quantitative Risk Evaluation

Potentially Exposed
Receptor

Exposure Route, Medium
and Exposure point

Reason for Selection

Current On-site
Resident

None

There are no current residential
receptors located on-site

Current Off-site
Resident

Ingestion of the impacted groundwater from a
water well located 2,700 feet down-gradient from
the site.

Dermal contact {(during showering) with
groundwater from a water well located 2,700 feet
down-gradient from the site.

Assumes that the water well is

Enclosed-space inhalation of VOCs from the
impacted groundwater below a residential
dwelling located 1,800 feet down gradient from
the site.

operational and used for domestic
purposes

Future On-site
Resident

None

Livermore zoning law will prevent
an on-site residential dwelling or
water well from being_constmcted.

Future Off-site
Resident

Ingestion of the impacted groundwater from a
hypothetical water well located 2,500 feet down-
pradient from the site.

Assumes that a water well will be
installed and completed in the

Dermal contact (during showering) with
groundwater from a hypothetical water well
located 2,500 feet down-gradient from the site.

impacted aquifer immediately
beyond the “contamination zone™.

Ambient inhalation of VOCs from the impacted

Assumes that the workers will be

Current On-site groundwater below the property. outdoors and the concrete and
Commercial Worker Ambient inhalation of VOCs from the impacted | asphalt cover does not prevent the
subsurface soil below the property. migration of vapors.
Enclosed-space inhalation of VOCs from the Assumes that the Frosty Freeze
Current Off-site impacted groundwater below a commercial building is directly down-gradient
Commercial Worker building located 120 feet down-gradient from the | from the source area,

site.

Future On-site
Commercial Worker

Enclosed-space inhalation of VOCs from the
impacted groundwater below a hypothetical
commercial building.

Assumes that a commercial
building will be constructed at the

Ingestion of the impacted groundwater from a
hypotheticat water well near a hypothetical
commercial building.

location of the impacted soil and
groundwater and that a water well
will be installed and completed in

Enclosed-space inhalation of VOCs from the
impacted subsurface soil below a hypothetical
commercial building.

the impacted aquifer.

Future Off-site

Pathway more conservatively

Commercial Worker Nomne evaluated by future on-site

commercial worker scenario.
Current and Future Scenario not evaluated due to the
On-site Construction | None depth of the impacted soil and
Worker groundwater.
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3.0 Exposure Point Concentrations
3.1 Measured Exposure Point Concentrations

All of pathways listed in Table 3, involve direct contact with groundwater (ingestion and dermal contact),
or inhalation of vapors from the groundwater and subsurface soil (ambient or enclosed-space). Exposure
point concentrations applied to all of the potential current and future pathways were derived from actual
soil and groundwater measurements (Table 1).

The off-site groundwater exposure point concenirations were estimated by calculating the natural
attenuation factor (NAF) of the groundwater from the source area to the exposure point using Domenico’s
contaminant fate and transport model. All of the ambient and enclosed-space inhalation exposure point

concentrations were numerically derived using the appropriate volatilization factors and effective diffusion
coefficients.

3.2 Calculated Exposure Point Concentrations
3.2.1 Ambient Inhalation of Volatiles From Subsurface Soil

The following formulas were used to calculate the exposure point concentrations for the ambient (outdoor)
inhalation of emissions (C.;,) from the subsurface soil:

C‘,,,[mg/m3 - air] = -(—I/—CW“::;"-—)
samb

where as the VF.. (volatilization factor of soil to ambient air} is expressed as:

(mg/m3 —air) [ A j ) (2x D, x 6, xK,) X[ kg ) x(lo“cmz)
Umr

samb (mg/kg - soil) - L XWxd,, (314 x & x t)yz 10°g ?

m

the D.; (effective diffusivity in the vadose zone) is expressed as:
D, [cmz/s] =D x 87"

the K., (soil-air partition coefficient) is expressed as:

Km[ g — soil }zf_fi H

em® —air | k, k. xf,

the a (dispersivity factor) is expressed as:
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3.2.2 Ambient Inhalation of VOCs From Groundwater
The following formulas were used to calculate the exposure point concentrations for the ambient (outdoor)

inhalation of VOCs (C.;) from the groundwater:

Cair[mg/m3 - az'r] = m

where as the VF . (volatilization factor of groundwater to ambient air) is expressed as:

- (mg/m3 —air) B H < 10° *E,_
et (mg/kg—Hzo) 1+[Uair X8y xWx L, y lozcm] m’
Ax D m

and D..*" (effective diffusion coefficient between groundwater and soil) is expressed as:

-1

ng [sz/s] = (hcap + hv)[%z;— + -1;1—;7.—
cap &

and Dg;ff (effective diffusion coefficient through the capillary fringe is expressed as:

333

Dm 93.33
D:f;[cmz/s]:D"" X p X —s
g2 | H 6

3.2.3 Enclosed-Space Inhalation of Vapors From Subsurface Soil

The following formulas were used to calculate the exposure point concentrations for the enclosed-space
(indoor) inhalation of VOCs (C.) from the subsurface soil:

Car [Mg/m3 - air] = (_Vﬁs.mf_.j
sesp
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where as the VF ., (volatilization factor of soil to enclosed air) is expressed as:

H'xp, DY /L,
l‘(mg/'i‘??3 —air)} 6., +(k5 X p5)+(H‘x9m)] ER x L ,
seap ==

(mg/kg - soil) [Deﬂf /L DT /L
+ 3 3 + g 5
ER x Ly (D;{dc/Lmd:)xﬂ

mg/m’ — air
' ( / ) __ P 4 % 10° whichever is less.
(mg/kg —soil) | Ly x ER x1

or as:

The D, (effective diffusion cocfficient in soil) 1s expressed as:

333 wat 333
eﬂJ D 9 ws
62.0 + H' x 92.0

T T

DY [em*[s]= D

and DT (effective diffusion coefficient through foundation cracks) is expressed as:

‘ 33 D wat 93.33
DL Jomt o] o x ot (P Pt
(gacrar.‘k + me-ack) H (Bacrack + 6wcmck)

3.2.4 Enclosed-Space Inhalation of Vapors From Groundwater

The following formulas were used to calculate the exposure point concentrations for the enclosed-space
(indoor) inhalation of vapors (Cax) from the groundwater:

Cor [mg/m3 - air] = (i/%?‘—j
wesp

where as the VFy., (volatilization factor of groundwater to enclosed air) is expressed as:

DI /L,
3 . HYy——
(mg/m -alr) B ERx L, 1ok
**\ (mg/L - H,0) DI/L, DL, m’
|
ER X LB (D:r{d: /Lcradf) X 77

3.2.5 Subsurface Soil Leaching to Groundwater

The following formulas were used to calculate the exposure point concentrations for subsurface soil

contaminants leaching to the underlying groundwater. The results of this calculation were compared to the

concentrations of contaminants actually measured from the groundwater monitoring activities. The
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maximum value was then used to calculate all other exposure point concentrations associated with the
groundwater:

soil

C uuier |8/ L — watter] = WIF.)

where as the LF. (leachate factor of subsurface soil to groundwater) is expressed as:

Llei(mg/L - HZO)} _ K,
(mg/ kg — soil)

- LDF

and the K. (soil leachate partition factor) is expressed as:

K (‘mg/L-Hio) - P
™| (mg/kg —soil) | 6, +k, xp, +H*b,

3.3 Domenico’s Contaminant Transport Model

The Domenico analytical solute transport model has been incorporated to account for attenuation of
affected groundwater between the source area and the various exposure points used in the risk assessment.
The model is based on the solution to the following equation:

C \mg/ L — water | 41, : AY

cme ] = exp| —|1- TR | P T P L
Copuree|mg | L — water|] 2a, v 4 )a x 4ja,x

where R; (retardation factor for the individual constituent) is expressed as:

(f x K, )P,
BT

R =1+

' K xi
and the v (groundwater seepage velocity) is expressed as: V= 0

T

The model uses a penetrating vertical plane source, perpendicular to groundwater flow, to stimulate the
release of organics from the mixing zone to the groundwater as it passes through the plane. Within the
flow regime, the model accounts for the effects of advection, dispersion, sorption, and biodegradation (if
required) in order to predict steady-state plume concentrations at an exposure point located on the plume
centerline directly down-gradient from the source at a specified distance.

The release source is assumed to be infinite and constant with the concentrations determined by either the
measured historic analytical resulis from the source area groundwater samples or by calculating the
expected groundwater contamination from the known subsurface soil concentrations. The degree of
contaminant mixing predicted by the model is a function of the dispersion coefficients, hydraulic



Risk Assessment Report  Page 12
Ultramar, Inc. - Beacon Station No. 604

conductivity, hydraulic flow gradient, and soil porosity.  The dispersion coefficients have been
conservatively calculated as described in the table above. A retardation factor has been calculated using
information on the organic-carbon partition coefficient for each chemical of concern and the fraction of
organic carbon of the soil matrix.

Due to the inflexibility of the RBCA Tool Kit (Groundwater Services, Inc.) relative to the exposure
pathways identified at the site, the software was used only to calculate the modeled exposure point
concentrations (NAF values) from the source area groundwater to each off-site exposure point located at
120, 1,800, 2,500, and 2,700 feet down-gradient.

All other exposure point concentrations were calculated using Microsoft Excel™ spreadsheets provided n
Appendix B-1. The parameters used for all exposure point concentration calculations are listed on Table 4.

Table 4
Exposure Point Concentration Calculation Parameters

[PARAMETER | DESCRIPTION | VALUES USED |
Field Measurements
Cson Source Contaminant Concentration measured (mg/kg)
Cwater Dissolved Contaminant Concentration measured (calculated) (mg'kg)
A Contaminated Soil Area 100 m’
Ls Depth to Subsurface Soil Source 580 cm (19 ft)
Low Depth to Groundwater (hes, + hy) 760 cm (25 ft)
w Width of Soil Source, Parallel to Flow 20m
Reap Thickness of Capillary Fringe 5em
hy Thickness of Vadose Zone 755 cm
ds Thickness of Affected Soils 180 ¢cm
Sw Groundwater Source Width 40 m (120 Ft)
Sy Groundwater Source Thickness 6.1 m (20 Ft)
Ds Soil Bulk Density 1.70 gm/ cm’-soil
foc Fraction of Qrganic Carbon 0.01 g-carbon/g-soil
Bws Vol. Water Content in Vadose Zone 0.12 cm*-H,O/cm’-soil
Fas Vol. Air Content in Vadose Zone 0.26 cm’-air/cm’-soil
&r Total Soil Porosity 0.38 cm’/cm’-soil
Buwcap_ Vol. Wtr Cont. in Capillary Fringe Soils 0.342 cm’-H,0/cm’-soil
Bacap Vol. Air Cont. in Capillarv Fringe Soils 0.038 cm*-air/cm’-soil
Bucrack Vol Wir Content in Found/Wall Crack 0.12 cmr-H,O/em’-total volume
Bacrack Vol. Air Content in Found/Wall Crack 0.26 cm’-air/cm’-total volume
X Transport Distance (down-gradient) 120, 1800, 2500, & 2704 (ft)
Cix Longitudinal Dispersivity 0.1x (m)
ay Transverse Disperstvity 0.33ax
o Vertical Dispersivity 0.05ay
K Hvdraulic Conductivity 7.5 E-4 cm/sec
] Hvdraulic Gradient 0.013 cm/cm
Vow Groundwater Velocity (Darcy) 310 cm/yr
Usair Ambient Wind Speed in Mixing Zone 2.25 misec
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Sair Ambient Air Mixing Zone Height 20m

n Acrial Fraction of Cracks in Foundation 0.01 cm’~cracks/cm’-total area

L crack Encl-Space Found. or Wall Thickness 15 cm

LDF Leachate Dilution Factor 100 (unitless)
Chemical-Specific Measurements

H’ Henry’s Law Constant chemical-specific (cm’-H,O/cm’-air)

Koc Organic Carbon Partition Coefficient chem. spec. (mg/kg-carb./mg/L-H,0O

ks Soil-Water Sorption Coefficient £, xkee. (cm’-H;0/g-s0il)

p* Diffusion Coefficient in Water chemical-specific (cm’/s)

o Diffusion Coefficient in Air chemical-specific (cm’/s)

T Averaging Time for Vapor Flux chemical-specific (sec.)

A First-Order Degradation Rate chemical-specific (day™)
Residential-Specific Parameters

ER Enclosed-Space Air Exchange Rate 0.00014 5" L/s

Ls Enclosed-Space Vol /Infiltr. Area Ratio 200 cm

t Exposure Interval 9 5E+08 (sec)
Commercial-Specific Parameters

ER Enclosed-Space Air Exchange Rate 0.00023 s' Lis

Ls Enclosed-Space Vol./Infiltr. Area Ratio 300 cm

t Exposure Interval 7.9E+08 (sec)

Values listed in bold type are not EPA default values

A summary of the calculated exposure point concentrations is presented in Table 5. The spreadshects used
to generate the exposure point concentrations have been provided in Appendix A and B. All of the values
listed were calculated under an assumption that no biodegradation has occurred during the transport of the

groundwater.



Table 5§

EXPOSURE POINT CONCENTRATIONS

Natural Attenuation with No Biodegradation gi\y
a0

e

09_

Subsurface Soil (source area)

Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/kg) (mg/ma) (mg/m”) (mg/m*)
Aromatic Volatiles
Bernzene 2.09E+01 5.93E-04 NA 1.17E-01
Toluene 1.60E+02 2.39E-03 NA 6.21E-01
Ethylbenzene 1.10E+02 8.08E-04 NA 1.08E-01
Total Xylenes 7.00E+02 1.16E-02 NA 3.28E+00 *
Groundwater (source area)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds {mg/L) (mglms) (mg/m*) (mg}ms)
Aromatic Volatiles
Benzene 1.80E+00 1.37E-05 NA 1.11E-02
Toluene 1.10E+00 8. 14E-06 NA 6.73E-03
Ethylbenzene 5.20E-01 3.47E-06 NA 2 87E-03
Total Xylenes 2.78E+00 1.97E-05 NA 1.64E-02
Groundwater (120 feet down-gradient)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mgfL) (mg/m”) (mg/m’) (mg/m®)
Aromatic Volatiles
Benzene 1.00E+00 NA NA 6.18E-03
Toluene 6.20E-01 NA NA 3.20E-03
Ethylbenzene 2.90E-01 NA NA 1.60E-03
Total Xylenes 1.60E+00 NA NA 9 43E-03
Page 1 of 2




Table 5

EXPOSURE POINT CONCENTRATIONS
Natural Attenuation with No Biodegradation

Groundwater (1800 feet down-gradient)

Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (@/m’) {mg/m’) (mg/m’)
Aromatic Volatiles
Benzene 8.20E-03 NA 1.25E-04 NA
Toluene 5.00E-03 NA 7.54E-05 NA
Ethylbenzene 2 40E-03 NA 3.26E-05 NA
Total Xylenes 1.30E-02 NA 1.89E-04 NA
Groundwater (2500 feet down-gradient)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (mg/m”) (mg/m®) (mg/m’)
Aromatic Volatiles
Benzene 4.30E-03 NA 6.55E-05 NA
Toluene 2.60E-03 NA 3.92E-05 NA
Ethylbenzene 1.20E-03 NA 1.63E-05 NA
Total Xylenes 6.60E-03 NA 9 59E-05 NA
Groundwater (2700 feet down-gradient)
Maximum Volitalize to Air
Concentration Ambient Enclosed {R) Enclosed (C)
Compounds (mg/L) (mg/m®) (n_1§1m3) (mg/m°)
Aromatic Volatiles
Benzene 3.70E-03 NA 5.63E-05 NA
Toluene 2.20E-03 NA 3.32E-05 NA
Ethylbenzene 1.10E-03 NA 1.50E-05 NA
Total Xylenes 5.70E-03 NA 8.28E-05 NA
Page 2 of 2
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4.0 Estimate of Chemical Intake

The tables provided in Appendix C-1, C-2, and C-3 indicate the amount of chemical intake and the
resulting carcinogenic risk or hazard quotient calculated by pathway for each of the exposure scenarios.
The EPA default parameters used in the following equations are listed 1n Table 6{a) and 6(b).

4.1 Ingestion of Groundwater

The “ingestion of groundwater” equation was used to estimate chemical intake from: (1) the future on-site
commercial exposure point, (2) the current off-site residential exposure point located 2,700 feet down-
gradient, and (3) the future off-site residential exposure point Jocated 2,500 feet down-gradient (Appendix

C-1).

IR, x EF,, x ED,, ]

Intak kg — =™
f e[mg/ & day] [BWX AT x 365days/year

42 Inhalation of Vapors from Subsurface Soil and Groundwater

The following “inhalation of vapors”™ equation was used to estimate chemical intake from: (1) the current
on-site commercial exposure point (ambient groundwater + subsurface soil), (2) the current off-site
commercial exposure point {enclosed-space groundwater) located 120 feet down-gradient, (3) the current
off-site residential exposure point (enclosed-space groundwater) located 1,800 feet down-gradient, and {4)
the future on-site commercial exposure points (enclosed-space groundwater + subsurface soil) {Appendix

C-2).

| IR, x EF, xED,
» 4o e — _ e a air air
nta [mg/ g day] ¢ [BWX ATxSéSdayS/.}’ear]

4.3 Dermal Contact with the Groundwater

The “dermal contact with groundwater” equation was used to estimate chemical intake for: (1) the current
off-site residential exposure point {shower) located 2,700 feet down-gradient, and (2) the future off-site
residential exposure point (showering) located 2,500 feet down-gradient (Appendix C-3).

EF__,xED_ , xEV xSAx Z
Intake[m g[kg - day] = C** it £ :
BW x AT x 365days/year x 1000cm /L

event

) .
where Z (dermal factor) is expressed as: Z [cm/ event] =2K ’ 6r—— when the feyen value 18
id
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less than the * (chemical specific) value. The Z (dermal factor) is expressed as:

+
11 3;)] when the fee value is greater than the *
+

Z|cmjevent] = K p[;'_‘:’% + 27.{

(chemical specific) value.

Table 6(a)
Reasonable Maximum Exposure Parameters
Parameter Description Current Default Values (construction)
Residential Commercial
IRy Daily Water Ingestion Rate 2.0 L/day 1.0 L/day
IR, Daily Indoor Inhalation Rate 15 m’/day 20 m’/day
EFgw Exposure Frequency (gw) 350 days/year 250 days/year
EFgwa Exposure Frequency (gw-swim) 5 days/vear Not Applicable
EFsoivair_ Exposure Frequency (soil and air) 350 days/vear 250 davs/vear
EDgw Exposure Duration (gw) 30 years 25 years (0.083)
ED g Exposure Duration {(gw-dermal) 33 years (accidental - 0.083)
EDowair Exposure Duration (soil and air) 30 vears 25 years (0.083)
BW Body Weight Adult-70 kg Child - 15 kg
AT, Averaging Time (carcinogens) 70 years 70 years
AT, Averaging Time (non-carcinogens) same as ED (exposure duration)
EV Fvent Frequency (showering) 1.0 events/day | Not Applicable
T Averaging Time for Vapor Flux chemical-specific (hr)
Ky Dermal Permeability Constant chemical specific (cm/hr)
fovent Duration of event (showering) 0.25 hr/dav Not Applicable
SAw Total Skin Surface Area (shower/swim) 23,000 cm’ Not Applicable
SAs Exposed Skin Surface Area (gw/soil) 5800 cm’ 5800 cm*
B Rel. Contribution of Perm. Coeff. chemical specific (unitless)
IF sowair _Age-Adjusted Soil Ingestion Factor 114 mg-yr/kg-day
M Soil to Skin Adherence Factor 1.0 mg/em’ 1.0 mg/em’
PEF Particulate Emission Factor 2.92 x 10
RAFg4 Dermal Relative Absorption Factor 0.5 (volatiles)/0.05 (PAH)

The exposure parameters for the future conditions are based on the EPA’s “Most Likely Exposure”
(MLE). The values used in the Sharon Ridge risk assessment are listed in Table 6(b) below.

Table 6(b)
Most Likely Exposure Parameters
Parameter Description Future Default Values (construction)
Residential Commercial
IRw Daily Water Ingestion Rate 1.4 Liday 1.0 L/day
IR, Daily Indoor Inhalation Rate 15 m’/day 20 m’/day
EFgw Exposure Frequency (gw) 235 days/year 250 davs/vear
EFowa Exposure Frequency (gw-swim) 5 davs/vear NA
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EF soiair Exposure Frequency (soil and air) 235 days/year 250 days/year
EDgw Exposure Duration (gw) 9 years 25 vears (0.083)
EDqgwa Exposure Duration {gw-dermal) 33 years (accidental - 0.083)
EDsoiyair Exposure Duration (soil and air) 9 years 25 vears (0.083)
BW Body Weight Adult - 70kg  Child - 15 kg
AT, Averaging Time (carcinogens) 70 years | 70 years
AT, Averaging Time (non-carcinogens) same as ED (exposure duration)
EV Event Frequency (showering) 1.0 events/day |  Not Applicable
r Averaging Time for Vapor Flux chemical-specific (hr)

[ Dermal Permeability Constant chemical specific (cm/hr)
tovent Duration of event (showering) 0.167 hr/day Not Applicable
SAw Total Skin Surface Area (shower/swim) 20,000 cm® Not Applicable
SAs Exposed Skin Surface Area (gw/soil) 5,000 cm’ 5,000 e’

B Rel. Contribution of Perm. Coeff. chemical specific (unitless)

VF Chemical Volatilization Rate chemical specific (m’/kg)

IF soivir Age-Adjusted Soil Ingestion Factor 84 mg-yr/kg-day

M Soil to Skin Adherence Factor 02mg/om> | 0.2 mg/em’
PEF Particulate Emission Factor 2.92 x 10"°

RAF, Dermal Relative Absorption Factor 0.5 (volatiles)/0.05 (PAH)

5.0 Toxicity Assessment

The specific critical toxicity values (

and the reference from which the values were taken are provided in Tabie 11.

Table 7

Critical Toxicity Values used in the Quantitative Risk Evaluation

reference dose or slope factor) for each of the chemicals of concern

[ Chemicals | Benzene I Toluene Ethylbenzene | Xylenes J
Reference Dose
RfD, - 0.20 0.10 2.0
RID; 0.0017 0.40 1.0 0.086
RfD4 - 0.16 0.097 1.84
Slope Factor
SF, 0.0290 - - -
SF; 0.0291 -- -- -
SFq 0.0299 - - --
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6.0 Risk Characterization

The Appendix C tables (C-1 through C-3) provide the results of the calculated total hazard quotient (non-
carcinogen) and risk (carcinogen) for each chemical of concern and each exposure pathway. The total
cumnulative hazard quotient and risk for each potential (human) receptor, both current and future, are

provided in Table 8(a) and 8(b).

All of the evaluated receptors, except for the future residential receptor located 2,500 feet down-gradient

are potentially exposed to carcinogenic risks above the acceptable levels of 1x10* {current) and 1x10™
the acceptable level of 1.0. Exceedance of

(future) and/or non-carcinogenic risks (hazard quotient) above
the acceptable risk levels are due to inhalation of vapors and ingestion of benzene and xylenes from the

subsurface soil and groundwater.

The maximum hazard quotient calculated at the site (22.6) and the maximum carcinogen risk (2.61 x107) is
associated with a potential future commercial receptor (enclosed-space).  Site-specific Target Levels
(SSTL) for the chemicals responsible for these values have been calculated and provided in Appendix C-4.



Table 8(a)

Current Cumulative Pathway Risk (No Biodegradation)
Acceptable Limits = 1.0 Hazard Quotient / 1x(10)-6 "Class A" Carcinogen Risk

Human Receptors Commercial Receptor Construction Worker Receptor Residential Receptor
On-site On-site On-site
Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen

Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Ingestion from Groundwater, NA NA NA NA NA NA
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Ambient) 9.82E-02 1.24E-06 NA NA NA NA
from Groundwater and/or Subsurface Soil -
Dermal Contact with Groundwater NA NA NA NA NA NA
Subsurface Soil, and/or Surface Water
Total Receptor Risk 9.82E-02 1.24E-06 NA NA NA NA
Human Receptors Commercial Receptor Construction Workler Receptor Residential Receptor

Off-site (1207 Off-site Off-site (1800-27007)

Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen

Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Ingestion from Groundwater, NA NA NA NA 6.81E-04 L26E-06
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Enclosed-space) 7.35E-01 1.26E-05 NA NA 1.56E-02 3.20E-07
from Groundwater and/or Subsurface Soil *
Dermal Contact with Groundwater NA NA NA NA 5.98E-04 2.73E-07
Subsurface Soil, and/or Surface Water
Total Receptor Risk 1.35E-01 1.26E-05 NA NA 1.69E-02 1.85E-06




Table 8(b)

Future Cumulative Pathway Risk (No Biodegradation)
Acceptable Limits = 1.0 Hazard Quotient / 1x(10)-4 "Class A" Carcinogen Risk

Human Receptors Commercial Receptor Construction Worker Receptor Residential Receptor

On-site On-site On-site
Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen

Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Ingestion from Groundwater, 1.18E-01 1.82E-04 NA NA NA NA
Subsurface Soil, and/or Surface Watet
Inhalation of Vapors (Enclosed-space) 2.26E+01 2.61E-04 NA NA NA NA
from Groundwater and/or Subsurface Soil N
Dermal Contact with Groundwater NA NA NA NA NA NA
Subsurface Soil, and/or Surface Water :
Total Receptor Risk 2.27E+01 4.43E-04 NA NA NA NA

Human Receptors

Commercial Receptor

Construction Worker Receptor

Residential Receptor

Off_site Off-site Off-site (2500")
Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen

Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Ingestion from Groundwater, NA NA NA NA 3.64E-04 2.06E-07
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Enclosed-space) NA NA NA NA NA NA
from Groundwater and/or Subsurface Soil
Dermal Contact with Groundwater NA NA NA NA 3.65E-04 1.63E-07
Subsurface Soil, and/or Surface Water
Total Receptor Risk NA NA NA NA 7.29E-04 3.70E-07

Bold - Cumulative Values Exceed Acceplable Levels

\witramariufiramar.xis
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7.0 Uncertainty

The application of health risk standards to cvaluate the potential dangers regarding the release of chemicals
to the air, soil, surface water, or groundwater requires that many assumptions be made to quantify the
character of the release relative to the potentially exposed population. A discussion of these uncertainties 1s
presented on the basis of the required application to the site-specific and toxicity assessment parameters.

7.1 Site-Specific Uncertainties

The site-specific assumptions with regard to land use, water use, and future residential or commercial
development are based on an interpretation of the behavior options available to the population in the area
surrounding the LPST site. Risks for each of the potential receptors were determined using the following
WOISI-Case EXPOSUre SCenarios: :

e The calculated risks to the “current on-site commercial receptor” assumes (using EPA defaults) that the
Beacon Station No. 604 employee inhales 20 m’ of air per day, for 250 days per year (8 hours per
day), over a 25 year period. The work activity must be conducted outdoors on the north side of the
property (near the pump islands). This scenario not realistic because the majority of the worker’s time
is spent inside the facility, southeast of the hydrocarbon impacted areas. If a more realistic
assumption is made that the worker spends only one hour per day outdoors, then both the carcinogenic
and non-carcinogenic risks decrease to aceeptable levels.

e The calculated risks to the “current off-site residential receptor” located 2,700 feet down-gradient from
the source area, assumes that: (1) the water well at this location is both screened in the shallow
impacted aquifer and is used for human ingestion, and (2) no biodegradation has occurred in the
aquifer between the source arca and the water well. The carcinogenic risk calculated for this scenario
{1.26 x10®) exceeds the acceptable level by a very small margin. Had the data been available to
include biodegradation in the natural attenuation model, there is no question that the calculated risk
would be well below the acceptable levels.

¢ The calculated risks to the “current off-site commercial receptor” (Frosty Freeze Restaurant) represents
the most significant possible health risk. The modeling conducted for this scenario assumes that the
commercial structure is located immediately down-gradient from the source area. Based on the most
recent groundwater gradient data, this may not actually be the case. In order for a potential health risk
to develop in this area the concentration of dissolved benzene in the groundwater below the Frosty

Freeze building must increase from the current level of 0.035 mg/L (MW-7) to approximately 0.088

mg/L. oL

e The calculated risks to the “future on-site commercial receptor” assumes a commercial building wili
one day be constructed on the northwest corner of the Beacon Station No. 604 property. The likelihood
that this scenario may occur is presently controlled by the property owner. If necessary, deed
restriction or institutional controls can be incorporated to eliminated the potential health risks.

7.2 Toxicity Assessment Uncertainty

The chemical-specific critical toxicity values (reference dose or slope factor) used in the nisk evaluation
were supplied (directly or indirectly) by the EPA through the Integrated Risk Information Service.
Generally, several uncertainty factors (of 10 each) are applied to the toxicity value that ts provided. This
conservative over-estimation is designed to account for: (1) interspecies extrapolation and intraspecies
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variability; (2) sensitive human sub-populations; (3) less-than-chronic duration of the study; and (4) other
deficiencies in the study such as incompleteness of the data base.

8.0 Effects and Special Considerations
Presently, the hydrocarbon-impacted soil and groundwater at the hydrocarbon release site has had no
visible effect on the vegetation. Additionally, there are no odors or stained soils which may affect the

aesthetic value of the property. Sensitive environmental receptors, recreational areas, or known protected
animal habitats are not present in the area surrounding the site.
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APPENDIX A
RBCA Tool Kit Output Tables
(used for fate & transport values only)
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Run #1 - 120 feet from source area



RBCA CHEMICAL DATABASE

type

log (Koc) or
log(Kd)
(20-25C)
{kg)

Koc

Henry's Law Constant
(@ 20-25C)

atm-m3)
mol

Vapor

Pressufe
(@20-25C)
{mm Hg)

Pure

re Component

ref Component

71-43-2 Benzene
100-41-4 Ethylbenzene
108-88-3 Toluene

1330-20-7 Xylene {mixed isomers)

A

A
A
A

5 9.30E-02 A 1.1DE-D5 A
§ 7.60E-02 A 850E-068 A
5 B850E-02 A 9.40E-06 A
5 7.20E-02 A BSOE-06 A

158
1.98
213
2.38

> > > >

5.29E-03
7.69E-03
5.25E-03
6.97E-03

9.52E+N
1,00E+01
3.00E+01
7.00E+00

4

4
4
4

Site Name: Beacon Station No.  Site Location; Livermoore, CA

Completed By: Dale Littlejohn

Date Completed: 5/27/1897

Software version: v 1.0

@ Groundwater Services, Inc, (GSI), 1995. All Rights Reserved.

Physical Property Data

(@20 -25C)

ref pka pKb




ool TS

RBCA CHEMICAL DATABASE Toxicity Data
Reference Slope
Dose Factors
{mg/kg/day) 1/{mg/kg/day) EPA Welght Is
CAS Oral Inhalation Oral Inhatation of Constituent
Number Constituent RfD_oral ref RID_Inhal re SF_oral ref SF_lnhal  ref Evidence Carcinogenlc ?
71-43-2 Benzene - R 1.70e-03 R 2.90E-02 A 290E-02 A A TRUE
100-41-4 Ethylbenzene 1.00E-M A 2.86E- A - R - R D FALSE
108-88-3 Toluene 2.00E-01 AR 1.14E-1 , - R - R D FALSE
1330-20-7 Xyiene (mixed isomers) 2.00E+00 AR 200E+Q0 A - R - R D FALSE
Site Name: Beacon Statio Site Location: Livermoore, CA Completed By: Dale Littlejohn Date Completed: 5/27/1897

Software version: v 1.0 @& Groundwater Services, Inc. (GSI), 1995. Al Rights Reserved.



RBCA CHEMICAL DATABASE Miscetlaneous Ghemlcal Data I

Permissible Relative Detection Limits Half Life
Maximum Exposure Absorption Groundwater  Soil ({First-Order Decay)

CAS Contaminant Level Limit PELITLV Factors {mgit.) (mg/kg) (days)
Number Constituent MCL (mgfL) reference {mg/m3} ref Oral Dermal ref re Saturated Unsaturated ref
71-43-2 Benzene 5.00E-03 52 FR 25690 3.20E+00 OSHA 1 05 0002 C 0005 8 720 720 H
100-41-4 Ethylbenzene 7.00E-01 8 FR 3526 (30 Jan 91 4.34E+02 ACGIHH 1 0.5 0.002 cC 0005 § 228 228 H
108-88-3 Toluene 1.006+00 BFR3526(30Jan®1 1.47E+02 ACGHH 1 0.5 0.002 C DDO5 S 28 28 H
1330-20-7 Xylene {mixed isomers) 1.00E+01 6FR3526(30Jan91 4.34E+02 ACGH 1 05 0005 C 0005 S 350 360 H

Site Name: Beacon Statio Site Location: Livermoore, CA Completed By: Dale Littlejohn __ Date Completed: 5/27/1887

Software version: v 1.0 ® Groundwater Services, Inc. (GSI), 1995, Ail Rights Reserved.



RBCA SITE ASSESSMENT Input Screen 7

REPRESENTATIVE COC CONCENTRATIONS IN SOURCE MEDIA
(Complete the following table)

Representative COC Concentration

CONSTITUENT in Groundwater in Surface Soil in Subsurface Soil
value (mg/L) note value (mg/kg note alue (mg/kg note

Benzene 1.8E+0 2.1E+1

Ethylbenzene ‘ 52E-1 1.1E+2

Toluene 1.1E+0 1.6E+2

Xylene (mixed isomers) 2.8E+D 7.0E+2

Site Name: Beacon Station No. 604 Completed By: Dale Littlejohn

Site Location: Livermoore, CA Date Completed: 5/27/1997

© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved.
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RBCA SITE ASSESSMENT Input Screen 9.4

GROUNDWATER DAF VALUES
(Enter DAF values in the grey area of the following table)
Dilution Attenuation Factor
(DAF) in Groundwater

CONSTITUENT Residential Comm./Ind.
Receptor Receptor
Benzene 1.0E+0 1.8E+0
Ethylbenzene 1.0E+0 1.8E+0
Toluene 1.0E+0 1.8E+0
T(ylene (mixed isomers) 1.0E+0 1.8E+0
Site Name: Beacon Station No. 604 Completed By: Dale Littiejohn
Site Location: Livermoore, CA Date Completed: 5/27/1997

© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved.



RBCA SITE ASSESSMENT

Site Location: Livermoore, CA

Tier 2 Worksheet 8.1

Compleled By: Dale Litllajohn

Dale Completed: 5/27/1997

Sile Name: Beacon Slalion No. 604

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

MAX. PATHWAY SXTAKE {mgfig-dey}

OROUNDWATER: INGESTION Expasure Concuniriiion
1) Source Medium 2) NAE Value {dim 3) Exposure Medium 4) Exposure Multiplier 5) Average Dafly Intake Rate Maximym intafie of active patireuys
Receptor Groundwater: POE Cone, (ML) (1MZ) | (IRKEFAECHBWAAT) (Likg-dus) (mg/kg-cay) 2ok foachivg € groumchemer munet)
Groundwater Off-Site Off-Shte Off-Site Off.Shte Of-Site
Cansiifusnts of Concern Concentration (mpaL} Commerclat CorF lal C clal Commertial Commercial
Baenzehe 1.8E+D 1.8E+D 1.0E+0 3.5E-3 3.6E-3 A.6E-3
Ethylbenzene 5.2E-1 1.8E+0 2.9€49 9.8E-3 29E-3 2.9€-3
Toluane 1.1E+0 1.8E+0 6.2E-1 9.8E-3 6.1E-3 6.1E-3
Xylene {mixed isomers) 2.8E+0 1.8E+D 1.6E+0 9.8E-3 1.5E-2 1.5E-2

PQE = Point of expesure

NOTE:

AT = Averaging time (days)

BW = Body Weight (kg)
CF = Units canversion factor
ED = Exp. duration (yrs}

EF = Exposure Irequencey {days/yr)
IR = Intake rats (Liday or mgiday}

© Grounidwatar Services, Inc. (GS1), 1995, Al Rights Reserved.

Serial: G-483-YPX-784 Software: GS! RBCA Spreadshget
Verglon: v 1.0




RBCA SITE ASSESSMENT

Site Name: B

Stalion No. 604

Tier 2 Worksheet B.2

" Site Location; Livermoore, CA

Completed By: Dale Littlejohn

TIER 2 PATHWAY RISK CALCULATION

Dale Completed: 5/27/1997

CARCINOGENIC RISK TOXIC EFFECTS
(2) Total Carcinegenic {3) Oral (4} individual COC (5) Total Texicant {(6) Oral {7} Individual COC
{1)EPA Intake Rats (mp/kgiday) Slope Factor Risk (2} x (3} Intake Rate (mgrkgiday) Reference Doss Hazard Quotient (5) f {5}

Carcinogenl

¢ Classificat Off-Site Off-Shte Off-She Off.Site
Constituants of C: gn = ial | (mghg-duyp C fal [ fal {mg/kg-day) Commercial
Benzens A 3.6E-3 2.9E-2 1.0E-4
Elhylbanzene D 29E-3 1.0E-1 2.9E-2
Toluene D B.1E-3 2.0E1 3.0E-2
Xylene (mixed isomers) D 15E-2 2.0E+0Q 7.7E-3

Total Pathway Carcinogenic Risk = | 0.0E+D | 1.0E-4 |

Total Pathway Hezard l'nd'ex:] 0.0E+0 | 6.7E-2 I

|

© Groundwater Senvices, Inc. (GSI), 1995. AN Rights Resarved.

Goral. G-463 YPA-T64

Software. G5! RECA Spreadsheat
Varsion: v 1.0



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.3 |
Sile Name: Baacon Station No. 604 Completed By: Dale Liltlejohn
Site Location: Livermoore, CA Date Completed: 5/27/1987 1 OF 1
Target Risk (Class A & B} 1.0E-6 0 MCL exposure Hmit? Calcutation Opticn: 2
GROUNDWATER SSTL VALUES Targel Risk (Class C) 1.0E-5 O PEL exposure fimit?
Target Hazard Quotient 1.0E+0
SSTL Results For Complete Exp Pathways ("x" if Complete)
Rapressntative
Concentration Groundwater Volatilization Groundwater Volatilizalion] Applicable SSTL
CONSTITUENTS OF CONCERN X Groundwaler Ingestion X \o Indoor Air to Outdoar Air SSTL Excaeded 7| Requirsd CRF
Residential: | Commerclal’ | Regutatory(MCL): | Residential: Commercial: Residential Cammersial:
CAS No. Name (mgiL) {on-site) 120 faat 120 feet {on-site) {on-site} {on-site) {on-site} {mgiL “B" If yes | Only il “yos" loft
71-43-2(Benzene 1.8E+0 NA 1.7E-2 NA NA 8.4E-2 NA NA 1.7E-2 u 1.0E+02
100-41-4| Ethylbenzene 5.2E-1 NA 1.8E+1 NA NA . »Sol NA NA 1,8E+1 g <1
108-88-3| Toluene 1.1E+0 NA 3.8E+1 NA NA 9.6E+1 NA NA 3.6E+1 a <1
4330-20-7] Xylene {mixed isomers) 2.8E4) NA >Sol NA NA >Sol NA, NA >Sol ] <
Software: GS$1 RECA Spreadsheet Serial: 0

© Groundwater Sarvices, Inc, (GS1), 1995, All Rights Reserved. Version; v1.0



Run #2 - 1800 feet from source area



RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

Site Name: Beacon Station No. 804
Site Location: Livermoore, CA

Job Identilication: BS604-120
Date Completed: 527/67
Completed By. Dale Littlejohn

Softwamn:
Version:

G5!I RBCA Spreadshest
v10

NOTE: values which differ from Tier 1 default values are shown in bold itafics and undevlined.

DEFAULT PARAMETERS
Exposura Resldential Commerclaliindustrial Surface Commerclalindustrial
Parameter Definitian {Units) Adult {1-6yrs) {1-16 yrs} Chronic Constretn fParameters  Definition {Units) Residential Chronig Constructioh
ATe Averaging time for carcinogens (yr) 70 |} Exposure duration {yr) a0 5 1
ATn Averaging time for non-carcinegens {yr} 30 8 16 25 1 A Contaminated soil area {cm*2) 1,.0E+01 1.0E+O8
Bw Body Weight (kg) 70 15 35 70 w Length of affected soil parallel to wind {cm) 1.0E+23 1.0E+03
ED Exposure Duration (yr) o 8 16 25 1 W.gw Length of affected soil parallet to groundwater (c J.UEHDY
EF Exposure Frequancy (days/yr) 350 250 180 Uair Ambient air vetocity in mixing zone {em/s) 2.3E+02
EF.Derm Exposurs Fraquency for dermal exposure 350 250 deita Air mixing zone height (cm) 2.0E+02
IRgw Ingestion Rate of Water (Vday) 2 1 Lss Definition of surficial soils (cm) 8. 1E+01
Rs Ingestion Rate of Soil {mpfday) 10Q 200 50 100 Pe Panrticulate areal emissian rate (glomA2/s) 2.2E-10
Radj Adjusted soll ing. rate {mgeyr/kged) 1,1E+02 0.4E+01
IRa.in Inhalation rate indoor {(m*3/day) 16 20 Graundwater Definition [Units) Value
IRa out Inhalation rate outdeor {(m*fday) 20 20 10 delta.gw Groundwater mixing zona depth (cm) 20E+02
SA Skin surface area {dermal) (cm*2) 2.26403 2.0E+03 3.2E+03 3.2E+03 | Groundwater infiltration rate [crmidyr) 30E+01
SAadj Adjusted dermal area {cm*2yrkg)} 1.66+03 1. 3E+03 Ugw Groundwater Darcy velocity (cmiyr) 2.1E402
M Saoil to Skin adherence factor 0.5 Ugew.te Groundwater Transport velocity (emiyr) 8.1E+02
AAFs Age adjustment on &oil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity(cm/s) 7.5E-04
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient {crm/cm) 1.3E-02
tox Use EPA tox data lor air {or PEL based) TRUE Sw Width of groundwater scurce zone (cm) 3. TE+03
gwhMCL? Use MCL as exposura limit in groundwates? FALSE Sd Dagpth of groundwater source zone (cm) B.1E+02
8C Bicdlegradation Capacity {mg/L)
BIO? Is Bipattepuation Considered FALSE
phi.eff EHective Porosity in Water-Bearing tUnit 3 8E-01
foc.sat Fraction erganic carbon in water-bearing unit 1.0E-02
Matrix of Exposed Persons to Resgidential Commerclal/industrial
Complete Exposure Pathways Chronic Constretn Soll Definition (Units) Valua
Groundwater Pathways: hc Capillary zone thickness {cm) 5.0E+00
GW.i Groundwater Ingastion FALSE TRUE LY Vadose zone thicknass (em) T 6E+02
GW.v Volatilization te Outdoor Air FALSE FALSE tho Soil density (glem®3) 1.7
GW.b Vapor intrusion to Buildings FALSE TRUE foc Fraction of organic carbon in vadosa zone oo
Soit Pathways phi Soil porosity in vadose zone 038
Swv Volatites from Subsurface Soils FALSE FALSE Lgw Dlepth to grouncwater (crm) F.AE+02
S5v Valatiles and Particulate inhatation FALSE FALSE FALSE L& Dapth to top of afected soil {cm) 5.8E202
554 Direct Ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Thicknass of aeclad subsurface soits {om) 1.8E+02
&1 Leaching to Groundwaker lom all Scils FALSE FALSE pH Soilgroundwater pH 85
Sb Intrusion to Buildings - Subsurface Soils FALSE TRUE capilary vadose foundation
phiw Volumetric watar content 0.342 012 012
phi.a Velumetric air content 0.038 D.28 0.26
Bullding Definition (Units) Resldential Commarcial
1] Building veluma/area ratic (cm) 2.0E+02 3.0E+02
Matrix of Receptor Distance Resldential C Halindustrial ER Building air exchange rate (s"-1) 1.4E04 2.3E-04
and Locatlon on- or off-site Dista On-Site Distance On-Sita Lotk Foundation crack thick fem) 1.5E+01
eta Foundation crack fraction 0.1
GW Groundwater receptor (cm) 3.7E403 FALSE 3.7E+03 FALSE
s Inhalation receptor (cm) FALSE FALSE
Dispersive Transport
Matrix of Parameters _ Definition (Units) Reaidential G al
Target Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coeHicient {cm) 37E+02
TRab Target Risk [class A8DB carcinogens) 1.0E-08 ay Transversa dispersion coefficient (cm) 1. 26402
TRe Target Risk (class C carcinogens) 1.0E-05 az Ventical dispersion coeMiciant {tm) 1.8E+01
THQ Target Hazard Quotient 1.0E+00 vapor
Opt Calculation Option (1, 2, or 3) 2 doy Transverse dispersion coefficient {cm)
Tier RBCA Tier 2 dez Vertical dispersion coefficient {cm)

© Groundwatar Services, Ing. {GSI), 1895. All Rights Reserved.




RBCA TIER 1/TIER 2 EVALUATION.

Qutput Table 1

Sits Name: Beacon No. 604 (1800 feet) Job ldentification: 856041800

Site Location: Livermoore, CA

Date Completed:
Completsd By: Dale Litttejohn

snre7

Software:
Version:

GSI RECA Spreadsheat
vi10

NGTE: vatuss which differ trom Tier 1 defauft values ara shown in bold italics and underlined.

DEFAULT PARAMETERS
Exposure Residential Comingrcialfindustrial Surface Commearclalfindustrial
|Parameter Definition {Units} Adult {16yrs} {118 yrs) Chronic Constretn Parameters Dafinition [Units) Residential Chronic Construction
ATe Averaging time for carcinogens (y) 70 t Exposura duration (yr) 30 25 1
ATn Averaging time for non-carcinogens (yr) k] 8 16 25 1 A Contaminated soil area [cm*2) 1.0E+08 1.O0E+08
BW Body Waight (kg) 70 15 35 70 w Langth of affected soll paraliel to wind (cm) 1.0E+23 1.0E+03
ED Exposure Duration (yr) 30 8 18 25 1 W.ow Length of affected soil paraliel to groundwater (¢ OE+03
EF Exposure Frequency (daysiyr) 350 250 180 Uair Ambiert air velocity in mixing zone (cm/s) 23E+02
EF.Darm Exposuta Fregquency for dermal exposure 350 280 delta Air mixing Zone height {cm) 2.0E+02
fRgw Ingestion Rate of Water (I/day} 2 1 Lss Definition of surficial soils {em) B.1E£+01
IRs Ingestion Rate of Sioil (mp/day) 100 200 80 100 Ps Particulate areal emission rate (glem"2/s) 2.2E-10
IRadj Adjusted soil ing. rate (mgryr/kged) 1,1E+02 8.4E+01
IRa.in Inhalation rate indoar (m"3/day) 15 20 G dwater Definition {Units} Valua
IRa.out Inhalation rate outdoor {m*3day) 20 20 10 delta.gw Groundwater mixing zone depth (cm) 2.DE+02
SA Skin surface area (dermal) (em*2) 3.2E+03 20E+03 32E+03 326403 | Groundwatar infiltration rate {cmiyr) A.0E+(1
ShAadj Adjusted dermal area {cm*2+yi/kg) 1.8E+D3 1.36+03 Ugw Groundwater Darcy valocity {crmiyn) A1E102
M Soil to Skin adhewence factor 8.5 Ugw ir Groundwater Transport velocity (cmiyr) S 1EHD2
AAFg Age adj it ah 6ol ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity(cm/s) 7EE04
AAFd Ags adjustment on skin surface area FALSE FALSE grad Groundwater Gradient (cm/cm) 1.3E-02
tox Use EPA tox data for air {or PEL basad) TRUE Sw Width of groundwater source zone [cm) 3.7E+03
gwMCL? Use MCL as exposure limit in groundwater? FALSE Sd Depth of groundwater source zona (cm) 8.1E+02
BC Biodegradation Capacity (mgfL)
BIO? |s Bicattenuation Considered FALSE
phi.elf Effective Porosity in Water-Bearing Unit 3.8E-D1
foc.sat Fraction arganic carbon in water-bearing unit 1 0E-02
Matrix of Exposed Persons to Residential Commerclal/industrial
Complete Exposure Pathways Chronlg Constretn Seoll Definitian {Units) Yalue
Groundwater Pathways: he Capillary zone thickness {cm) 5.0E+00
GW.i Groundwater Ingestion FALSE TRUE hv Vadose zone thickness (cm} T.EE+02
GW.v Volatilization Yo Outdoor Air FALSE FALSE tho Soil density {glem*3) 17
GWb Vapor intrusion to Buildings FALSE FALSE fac Fraction of organic carbon in vadose zone oo
Soil Pathways phi Soil parosity in vadose £0n8 038
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Depth to groundwater {¢in) 7.6E+02
SSv Volatiles and Particulate Inhalation FALSE FALSE FALSE s Depth to top of affected s0il (cm) 59E+02
55d Diract Ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Thickness aof aMected subsurface soils (cm) 1.8E+02
51 Leaching to Groundwater from all Soils FALSE FALSE pH Soil/groundwater pH B85
Shb intrusion to Buildings - Subsurace Soils FALSE FALSE capllilary vadose foundation
phiw Volumetric water content 0.342 012 0412
phi.a Volumetric air contant 0.038 026 0.28
Building Definition {Units) Residential  Commercial
1] Building volume/area ratio {cm) 2.0E+02 3.0E+02
Matrix of Receptor Distance Residential Commerclalfindustrial £R Building air exchange rate (s"-1) 14604 2.3E-04
and Location on- or off-site Distance On-Site Distance On-Site Lcrk Foundation crack thickness (cm) 1.5E+01
eta Foundation crack fraction 0.01
GW Groundwater receptot (cm) 5.5E+04 FALSE 6.5E+04 FALSE
] Inhalation receptar (cm) FALSE FALSE
Pispersive Transport
Matrix of P ters Deflnition {Units) Resldential Commaerclal
Target Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient (em}) 5.5E+03
TRab Target Risk (class ARB carcinogens) 1.0E.06 ay Transverse dispersion coefficient (cm) 1.8E+03
ThRc Target Risk (class C carcinogens} 1.0E-05 a8z Vertical dispersion coefficient (cm) 2TE402
THQ Target Hazard Quotiant 1.0E+00 Vapor
Opt Calculation Option {1, 2, or 3) 2 doy Transversa disparsion costficient (cm)
Tier RBCA Tier 2 dez Vartical dispersion coefficient {em})

© Groundwater Sendces, Inc. [35), 1285 ANl Rights Reserved.




RBCA SITE ASSESSMENT Tler 2 Worksheet 8.1 |
Site Name: Beacon No. 604 (1800 feel} Sile Location: {ivermoore, CA Compleled By: Dale Littlejohn Dalte Compleled: 5/27/1997 60F 6
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATICN

GROUNDWATER; IROESTION Expoture Conceniration MAX. PATHWAY INTAKE {mghg-duy]

1) Source Medium 2) NAF Valus {dim] 3) Exposure Medium 4} Exponure Myltiplier 5) Average Daily intake Rate Paixisum fntake of active patiways

Recaptor Groundwater: POE Cone. (ma/L) {1M2) {IRKEFAEDWBWSAT) (Lg-day} {mg/kg-day) S0H leaching L groundestsr routes )
Groundwater Of-5ite Oft-Site Off-Stte Off-Shte Oft-Site

Constituents of Cancemn Concantration {mg/L)} Commerclal C lal c tal Commercial C Lal
Banzena 1.8E+0 2.2E+2 8.2€-3 3.5E-3 2.9E-5 2.9E.5
Ethyibanzena 5.2E-1 2.2E+2 24E-3 8.8E-3 2.3E-5 2.3E5
Toluene 11E40 2.2E+2 5.0E-3 9.BE-3 49E-5 4.8E-5
Xytane {mixed isomers) 2.8E+0 22642 1.3E-2 9.8E-3 1.2E-4 1.2E-4

NOTE: AT = Averaging time (days) BW = Body Welght (kg)

CF = Un#ts converskon factor
ED = Exp. duration (yrs)

EF = Exposure trequencey (days/yr)

POE = Paint of exposure
IR = intake rate (L/day or mg/day)

Berlal, G- 4B3-YPA-784 Softwars. GS| RBCA Spreadsheet
© Groundwater Services, Inc. {GSI), 1995, Ali Rights Reserved. Versjon. v 1.0



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.2 §
Slta Name: Boacon No, 604 (1800 feel} Site Localion: Livarmoore, CA Completed By: Dale Littlejohn Date Compleled: 5/27/1997 I0F3
TIER 2 PATHWAY RISK CALCULATION
CARCINOGENIC RISK TOXIC EFFECTS
{2) Total Carcinogenic (3} Oral (4} Individual COC {5) Total Toxicant {6) Oral (7} Individizal COC
{1)EPA Intake Rate (mgfig/day) Siope Factor Risk (2)x (3) Intake Rate {my/kg/day) Refersnce Dose Hazand Quotient (5) / {6)

Carcinogeni

c ClassHicaty Off-Site Off-Site Oft-Ske Off-Site
Constituents of Concarn on Commerclal (mghg-day}s1 Commaiclal Commercial {mg/kg-day) Commercial
Benzene A 2.9E-5 29E-2 B8.3E-7
Ethylbenzene D 23E-5 1.0E-1 2.3E-4
Toluene D 4.8E-5 2.0E-1 2.5E-4
Xytena {mixed isomers) D 1.2E-4 2.0E+0 6.2E-5

Total Pathway Carcinagenic Risk= [ 0.0E+0 | 83E7 | Total Pathway Hazard index= [ 00E+0 ] 5AE4 |

l

@ Groundwater Sanvices, Inc. (GSI), 1595, All Rights Resermd.

Sertal; G-483-YPA-784

Software: GSI RBCA Spreadsheest
Varsion; v 1.0




RBCA SITE ASSESSMENT Tler 2 Worksheet 3.3 ]
Site Name: Beacon No. 604 (1800 feel) Completed By: Dale Littlejohn
$ile Location: Livermoore, CA Date Compleled: §/27/1897 10F1
Target Risk (Class A & B) 1.0E-6 0O MCL exposure limit? Calculation Option: 2
GROUNDWATER SSTL VALUES Target Risk {Class ) 1.0E-5 O PEL exposure limit?
Target Hazard Quotient 1.0E+0
SSTL Resuits Far Complete Exposure Pathways (“x” if Complete}
Reprasentative
Concantration Groundwater Volatllization) Groundwater Volatilization|  Applicable SSTL
CONSTITUENTS OF CONCERN X Groundwater Ingastion to Indoor Air to Outdoor Air SSTL Exceeded 7 Required CRF
Residential: | Commercial: | Regulatory(MCL): | Residential: Commerciak Residential Commaercial:
CAS No. Name {mgL) (on-site) 1800 foet 1800 fest {on-site) {on-site) {on-site} {on-site) {mgfL “l" I yes | Only if “yes” left
71-43-2{Benzene 1.8E+0 NA 2.2E+0 NA NA NA NA NA 2.2E+0 | <1
100-41-4|Ethylbenzene 5,2E-1 NA >Sol NA NA NA NA NA >Sol a <1
108-88-3| Toluene 1.1E+0 NA >Sol NA NA NA NA NA >Sol O <1
1330-20-7 | Xylene (mixed isomers) 2.6E+0 NA >Sol NA NA NA NA NA >Sol O <1
Software: GS1 RBCA Spreadsheet Sarial: 0

© Groundwater Services, Inc. (G51), 1995. All Rights Reserved. Version: v1.0



Run #3 - 2500 feet from source area



RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

Site Nama, Baacon No, 604 (2500 feel) Job lentification: BS604-2500 Software. GS| RBCA Spreadsheet
Site Location: Livermoore, CA Date Completed: 5/27/87 Version: v1.0
Comnpleted By.  Dals Littlejohn
NOTE: vatues which differ from Tisr 1 default values are shown in bold alics and underiined.
DEFAULT PARAMETERS
Exposure Residential Cominerclalfingustrial Surface Commerclal/industrial
_Pyamthr Definition [Units) Adutt [4-Eyrs) {116 yrs) Chronle Constretn Parametars Definition {Units) Residentlal [+ i Constryction
ATe A ging time for inogens (yr) 70 t Expaosure duration {yr) 30 25 1
ATn Averaging time far non-carcinogens (yn) 30 ] 18 25 1 A Contaminated soil area em*2) 1.OE*08 1.0E4048
Bw Body Waight (kg) 70 15 35 70 w Length of affected sl parallel to wind (cm) 1.0E+03 1.0E+03
ED Exposure Duration (yr} 30 a L] 25 4 W.gw Length of affected soil parallel to groundwater (¢ 1.0E+03
EF Exposure Frequency (daysiyn as0 250 180 Lair Ambient air velocity in mixing zone (cm/s} 23€+02
EF.Derm Exposure Frequency for dermal exposure 350 250 delta Air miking zone height (cm) 2.0E+02
IRgw ingestion Rate of Water {I/day) 2 1 Lss Definition of surficial soils (cm) L 1E+01
IRs Ingaestion Rate of Soil (mp/day) 100 200 50 100 Pe Particulate areal emission rate (glemf2/s) 2.2E-10
1Radj Adjusted sail ing. rate {mg-yr'kged) 1.1E+02 B.4E+01
IRa.in Inhalation rate indoor {mA3/day) 15 20 Groundwater Definition {Unis] Value
IRa.out Inhatation rate cutdoor (m*3/day) 20 T2 10 delta.gw Groundwater mixing zone depth [cm) 20E+02
SA Skin surface area (demnal) [cm”2} 3.2E+D. _ 2.0E+03 3.2E+03 3.26+03 | Graundwater infiltration rate {cm/yr) 3 0E+01
Shadj Adjusted dermal area (cm*2-yr/kg} 1.6E+03 1.3E+03 Ugw Groundwater Darcy velocity (cmiyr) A.1E+02
] Soil to Skin adherence factor 05 Ugw.tr Groundwater Transport velocity (cmiyr) B8.1E+D2
AAFs Age adjustment on sail ingestion FALSE FALSE Ks Saturated Hydraulic Conductivityfom/s) 7.5E.04
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient (cm/em) 13E.02
kox Use EPA tox data for aif {or PEL basad) TRUE Sw Width of groendwater sowrce zone (cr} 3.7E+D3
gwhicL? Usa MCL a5 exposura limit in groundwater? FALSE Sd Depth of groundwater source zona {cm}) B6.1E+02
BC Biodegradation Capacity (mg/L)
BIO? Is Binattenuation Considerad FALSE
phi.eff Effactive Poresity in Watar-Bearing Unit 38E01
{oc.sat Fraction arganic carbon in water-bearing unit 1.0E02
Matrix of Exposed Pearsons to Residential Gommerclal{indusirial
Complete Exposure Pathways Chronic Constretn Soll Dafinition (Units) Value
Groundwater Pathways: he Capillary zona thickness (emy 5.0E+00
GW.i Groundwater Ingestion FALSE TRUE hv Vadose zone thickness {cm) T.6EHI2
GW.v Vulatilization ta Qutdoor Air FALSE FALSE tho Soil density {glom*3) 17
GWh Vapor [ntrusion to Buildings FALSE FALSE foc Fraction of organic carbon in vadose zone oM
Soll Pathways phi Sail potosity in vadose zone 038
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Depth to groundwater (cm}) 7.5E+02
SSwv Vaolatiles and Particulate Inhatation FALSE FALSE FALSE Ls Depth to top of affected soil (cm) 5.8E+02
554 Direct Ingestion and Dermal Cantact FALSE FALSE FALSE Lsubs Thickness of affected subsurface soils {cm) 1.8E+D
B Leaching to Groundwater from all Soils FALSE FALSE pH Soillgroundwatet pH BS
Sb Intrusion o Buildings - Subsurface Soils FALSE FALSE caphiary vadose foundation
phi.w Volumetric water content 0.342 012 012
phi.a Volumetric air content 0.038 0.28 026
Bullding Definitian (Units) R tial Commarcial
Lb Building volume/area ratio {srm) 2.0E+02 3.0E+02
Matrix of Receptor Distance Resgldential Commerclalfindustrial ER Building air exchange rate (5"-1) 1.4E-04 2.3E-04
and Location on- or off-site Digtance On-Site Distance On-Site Lerk Foundation crack thickness (cm) 1.56+01
eta Foundation ctack fraction oo
ow Groundwater receptor (cm) 7.8E+04 FALSE 7.6E+04 FALSE
s Inhalation receptor {¢m} FALSE FALSE
Dispers|ve Transport
Matrix of Parameters __Definition [Units) Residentlal Commercial
Target Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient (cm) 7.86E+03
TRab Target Risk [class ASB carcinogens) 1.0E-06 ay Transverse dispersion coefficient {em}) 2.5E+03
TRe Target Risk (class C carcinogens) 1.0E-0% az Vertical dispersion cosfficient (cm) 3.8E+02
THQ Target Hazard Quotient 1.0E+00 Vapor
Opt Calculation Option (1, 2, or 3) 2 doy Transverse disparsion coefficient (cm)
Ties RBCA Tier 2 dez Verical dispersion coefficient {cm)

© Groundwater Servicas, Inc. (GS1), 1895. All Rights Reserved.




RBCA SITE ASSESSMENT

Slie Narne: Beatcon No. 604 (2500 feel)

Site Location: Livermoore, CA

Tier 2 Worksheet B.1

Completed By: Dale Littlejohn

Date Completed: 5/27/1997 60F6

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

Expoturs Conceniration MAX. PATHWAY INTAKE (mg/ig-day)

1) Source Medium 2) NAF Value (dim) 3) Exposure Medlum 4) Expogurg Multiplier 5) Average Dally Intake Rate Praxivum Intake of active patinveys

Receptor Geoundwaler: POE Cono. (mg/L) (142} (IRXEFREDMBINAT) (Uikg-duy) (mgkg-day) soit leacking & Qroundester FOUTEL)
Groundwater Off-She On-Site Off-Site ON-Slta Off-Site

Constiuents of C C: 1 {mgfL) C lal Commaerclal C clal Commarcial Commarcil
Benzene 1.8E+0 42E+2 43E-3 3.56-3 1.5E-5 1.5E-5
Ethylbenzene 5.2E-1 4. 2E+2 1.2E-3 9.8E-3 1.2E-5 1.2E-5
Toluene 1.1E+0 4.2E+2 2.6E-3 8.8E.3 2. BE-5 2.6E-5
Xylene {mixed isomers) 2.8E+Q 4.2E+2 B8.6E-3 9.8E-3 6.5E-5 6.5E-5

NOTE:

AT = Averaging time (days)

BW = Body Weight (kp)
CF = Units conversion factor
ED = Exp. duration (yrs)

EF = Exposure frequencey {days/yr)

iR = [ntake rate (Liday or ma/day}

POE = Point of exposuie

© Gioundwater Sarvices, tng. (551}, 1995. All Rights Ressarved.

Serial. G-483.YPX-784

Software; (S| RBCA Spreadshest
Version: v 1.0




RBCA SITE ASSESSMENT Tier 2 Worksheet 8.2 |
Site Nama: Baacon No, 504 (2500 feet) She Location: Livermoore, CA Completed By: Dale Litllalohn Data Completed; 5/27/1997 30F3
TIER 2 PATHWAY RISK CALCULATION
CHECKER 12 PATIIAYS BRE ACTIVE
CARCINOGENIC RISK TOXKC EFFECTS
(2) Total Carcinogenic [3) Orai (4} indmidual COC (5) Total Toxicant (B) Orat [7) Individual COC
{1) EPA intake Rate (mgfkg/day) Siope Factor Risk (2yx(3) Intake Rate (mg/kg/day) Referance Doss Hazard Quotlant {5}/ (6)

Carcinogenil

¢ Classificaty Of-Site Oif-Stte ON-Site Oft-Sita
Constituents of Concsm on Commercial | (mphg-dayy-1 Commercial Commercial {mpfkg-day) Commercial
Benzene A 1.5E-5 2.9E-2 4.3E-7
Ethylbenzene D 1.2E-5 1.0E-1 1.2E-4
Toluene D 2.6E-5 2.0E-1 1.3E-4
Xylene (mixed isomers) D 6.5E-5 2.0E+0 3.2E-5

Total Patiway Carclnogenic Risk= | 00E*0 | 4367 ] Total Pathway Hazard Indax= | 0.0E+0 | 2BE4 |

Serial, G-483-YPX-784 Software. G&l RBCA Spreadsheet

© Gmundwater Services, Inc. (GS1), 1995, All Rights Reserved. Version: v 1.0
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RBCA SITE ASSESSMENT Tier 2 Worksheet 8.3 |
Site Name: Beacon No, €04 (2500 feet) Completed By; Dale Littlajohn
Sle Location: Livermoora, CA Date Compleled: 5/27/1997 10F 1
Target Risk (Class A & B) 1.0E-8 O MCL exposure limil? Calculation Optlon: 2
GROUNDWATER SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure limit?
Targe! Hazard Quotient 1.0E+0
$5TL Rasults For Complste Exposure Pathways (“x" if Complate)
‘ Representative
| Concentration _ Groundwater Volafilization Grouncwater Volatilizallon]  Applicable SSTL
| CONSTITUENTS OF CONCERN X Groundwater Ingestion to indoor Air to Quidoor Air SSTL Exceeded 7| Requirad CRF
Roesidential: | Commercial: | Regulatory(MCL). | Residential: Commereial: Rasidential Commercial:
CAS MNo. Name {mg/L) {on-site) 2500 feat 2500 feet fon-site) {on-site) {on-site) {on-site} [mgn. “l" f yos | Only if "yas" lefl
71-43-2|Benzens 1.BE+D NA 4. 2E+0 NA NA NA NA NA 42E+0 a <}
100-41-4{ Ethylbenzene 5.2E-1 NA »Sol NA NA NA NA NA >Sol O <1
108-88-3| Toluene 1.1E+0 NA >Sol NA NA NA NA NA, >Sol O <1
1330-20-7| Xylene (mixed isomers) 2.8E+0 NA >Sol NA NA NA NA NA >Sol a <1
Software: GSI RBCA Spreadshest Serial: 0

© Groundwater Services, Inc. (GSI), 1995, All Rights Reserved. Version: v1.0



Run #4 - 2700 feet from source area



RBCA TIER 1/TIER 2 EVALUATION

QOutput Table 1

Site Name: Baacon No. 604 (.5700 feet} Job identification: BSB04.2700 Software: GS| RBCA Spreadshest
Site Location: Livermoore, CA Date Completed:  5/27/97 Vermsion: v1.0
Complsted By:  Dale Litdejohn
NOTE: values which ditfer fram Tier 1 default values are shown in bold italics and underlined.
DEFAULT PARAMETERS
Exposure Reslduntial Commarcial/industrial Surface Commerciaifindustria
Parameter Definition (Units) Aduit [1-6yrs) {1-16 yre} Chronic Constretn Parameters  Definition {Units) Residential Chroni¢ Construction
ATe Averaging time for carcinogens (yr) 70 t Exposure duration {yr) 30 25 1
ATn Averaging time for non-carcinogens (yr} 20 8 18 25 1 A Contaminated soil area {em*2} LOEHOS 1.0E+08
BW Body Weight (kg} 70 15 35 70 w Length of affectad soil paratiel to wind [t} 1.06+03 1.0E+03
ED Exposure Duration (yr) 30 ] 16 25 1 W.gw Length of affectsd soil paraliel to groundwater (¢ 1.0E+03
EF Exposure Frequency (days/yr) 350 250 180 Uair Ambient air valocity in mixing zone {cmJs) 2.3E+02
EF.Damm Exposure Frequency for dermal expasure as0 250 delta Air mixing zone height {cm} 2.0E+02
IRgw Ingestion Rate of Water ([/day) 2 1 Lss Definition of surficial sails {cm) 8i1E+91
IRs Ingestion Rate of Soil {mg/day) 100 200 50 100 Pa Particulate areal smission rate (glom*2/s) 22E-10
iRadj Adjusted soll ing. rate (mg-yr/ky-d) 1.1E+02 B.4E+D1
IRa.in Inhalation rate indoor (mA3/day) 15 20 Groundwater Definition {Units) Value
IRa out Inhalation rate outdoor (mA3fday) 20 20 10 delta.gw Groundwater mixing zone depth (cm) 2.0E+02
SA Skin surface area (dermal) (cm”2) 3.2E+03 2.DE+03 3.2E+403 328403 1 Groundwatar infitration rate {crmvyr) 3.0E+01
ShAadj Adjustad dermal area ([cm”2-yr/kg) 1.6E+03 1.3E+03 Ugw Groundwater Darcy velocity (cmiyr) 31E+02
M Soil to Skin adherence lactor a5 Ugwetr Groundwater Transport velocity {smiyr) A1E402
AAFs Age adjust t on soil ingesti FALSE FALSE Ks Saturated Hydraulic Conductivity(cm/s) 7.5E.04
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwaler Gradient ([cmfcm) 1.3E.02
tox Usa EPA tox data for air (or PEL based) TRUE Sw Width of groundwatar source zone (cm) 3 7E+03
gwhMCL? Use MCL as exposure limit in groundwater? FALSE Sd Depth of groundwater saurce zons (¢m) B.1E+02
8C Biodegradation Capacity {mg/L}
BKI? Is Bioattenuation Considered FALSE
phi.eff Effective Porosity in Water-Bearing Unit 38E-
foc.sat Fracthon organic carbon in water-bearing unit 1.0E-02
Matrix of Exposed Parsons to Resldential Commercial/industrial
Complete Exposure Pathway Chronie Constrcin Soil Definition (Units} Valus
Groundwater Pathways: hc Capillary zane thickness {cm) 5.0E+00
GW.i Groundwater Ingestion FALSE TRUE hw Vadose zone thickness {&m) T.6E+02
GW.v Volatiization to Outdaor Alr FALSE FALSE rho Soil density (glem*3) 1.7
GW.b Vapor Intrusion to Buildings FALSE FALSE foc Fraction of organic carbon in vadose zone 0.01
Soll Pathways phi Soil porasity in vadose zone 0.38
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Depth to groundwater (cm) 7.8E+02
SSv Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Depth to top of affected soil (cr) 5.8EHQ2
sSd Direct Ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Fhickness of atfected subsurface soils {cm) 1.8E+02
sl Leaching to Groundwater from ail Sails FALSE FALSE pH Soillgroundwater pH 85
Shb Intrusion to Buitdings - Subsurtace Soils FALSE FALSE capillaty vadosa foundation
phiw Volumetric water content D.342 012 012
phi.a Volumetric air content 0.038 026 0.28
Bullding Definltion {Units) Resldential  Commerclal
Lb Building volume/atea ratio (cm) 2.0E+02 3.0E+Q2
Matrix of Receptor Distance R tial Commerelalitndustrial ER Buikling air exchange rate (s*-1) 1.4E04 2.3E-04
and Locatian on- or off-stte Distance On-Site Distance On-Site Lok Foundatian crack thickness {cm) 1.5E+01
ela Foundation crack fraction oM
GwW Groundwater receptor (em}) 8.2E+04 FALSE 8.2E+04 FALSE
s nhalation receptor {cm} FALSE FALSE
Dispersive Transport
Matrix of Parameters  Definition {Units) Residentlal Gt iai
Targst Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient {em) 8.2E+03
TRab Target Risk {class A& carcinogens) 1.0E-06 ay Transvarss dispersion coefficient {em) 27E+03
TRe Targel Risk {class C carcinogans) 1.0E-05 az Vertical dispersion coefficient (cm) 41E+D2
THQ Target Hazard Quotiant 1.0E+D0 Vapor
Opt Calculation Ogtion (1, 2, or 3) 2 dey Transverse dispersian coefficient {cm)
Tier RBCA Tier 2 dcz Vertical dispersion coafficient (cr)

© Groundwater Senices, Ino. [(351), 1985, All Rights Reserved.
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RECA SITE ASSESSMENT Tier 2 Worksheet 8.1 I
Site Hame: Beacon No. 804 (2700 leet) Site Location: Livermoore, CA Complated By: Dale Littlejohn Diale Completed: 5/27/1997 60F6
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATICN
A THWAY ;
GROUNCWAT ER: INGES TION Huposurs Concentration MAX. FATHWAY INTAXE (mg/Hg-day)
1} Source Medium 2) NAF Value (dim) 3) Exposure Medium &) Exposure Multiplier 5) Average Dally Intake Rate {Aeaximum fmtake of active patieys
Recaptor Groundwatar: POE Cone. {miL} (142) (RAEFXEDMBWRAT) (LA tay) (mg/kg-gay) S0/ feaching & grounduwaler rurec}
Groundwaler Off-Shs - Off-Site Of-She Off-Shte OH-Site
Canstituents of Concern Concentration {mg/) Commercial Commercial Commercial Commerclal Commerchal
Benzena 1.8E+0 4.9E+2 3.7E-3 35E-3 1.3E-5 1.3E-5
Ethylbenzene 52E-1 4.9E+2 1.1E-3 9.8E-3 1.0E-5 1.0E-5
Toluene 1.1E+0 4.9E+2 22E-3 9.8E-2 2.2E-5 2.2E-5
Xylena (mixed isomers) 2.8E+0 49E+2 5.7E-3 9.8E-3 5.5E-5 5.5E-5
NOTE. AT = Averaging thne (days} BW = Body Welght (kg) EF = Exposurs frequencay (daya/yr) PQE = Paint of exposure
CF = Units conversion factor IR = Intake rate (L/day or mg/day)
ED = Exp. duration {yrs}

© Groundwaltar Services, Inc. (G55}, 1995, All Rights Reserved.

Serlal! G-483-YPX-784

Software:

G5l RBCA Spreadsheet

Versbor v 1.0




RBCA SITE ASSESSMENT

Site Name: Beacon No, 604 (2700 feet)

Sile Localion: Livermoore, CA

Tler 2 Worksheet 8,2

Completed By: Dale Littlejohn

Date Completed: 5/27/1997

TIER 2 PATHWAY RISK CALCULATION

IOF3

CARCINGGENIC RISK
(2} Total Carcinegenic {3) Oral {4) Individual COG {5) Total Toxicant {&) Oral {7) Individual COC
{1} EPA Intake Rate (mg/kg/day) Siope Factar Risk (2) x{3) Intake Rate (mg/kg/day) Referance Doge. Hazard Quotlant (5) ¢ {6)

Caftinogeni

¢ Classif Oft-She Of.Site Oft-Site Oft-Site
Constitusnts of C on o tal | (mghg-dayr-1 Commercial Coammercial {mp/kg-day) Commerclal
Benzene A 1.3E-5 2.9E-2 I.7E-7
Ethylbenzense D 1.0E-5 1.0E-1 1.0E-4
Toluene D 22E-5 2.0E41 1.1E-4
Xylene {mixed Isomers}) D 55E-5 2.0E+0 2.8E-5

Total Pathway Carcinogenic Risk= [ 0.0E+0 | 3.7E-7 | Total Pathway Hazard Index= | 00E+0 | Z4E4 |

-

il

© Groundwater Services, Inc. (GS1), 1995. All Rights Reserved.

Serlal; G-483-YPX-784

Soltware. G5| RBCA Spreadsheet
Varsion: v1.0



RBCA SITE ASSESSMENT Tier 2 Worksheet 9.3 ]
Sita Name: Beacon No. 504 (2700 feet) Completed By: Dale Litilejohn
Site Location: Livermoore, CA Date Complaled: 57211997 {OF1
Target Risk (Class A& ) 1086 O MCL exposure limit? Calcufation Option: 2
GROUNDWATER SSTL VALUES Target Risk {Class C} 1 0E-5 0O PEL exposure limit?
Target Hazard Quotient 1.0E+0
SSTL Results For Complete Exposure Pathways ("x™ if Complete)
Reprasentative
Concentration Groundwater Volatilizatlon Groundwater Volalllization|  Applicable SSTL
CONSTITUENTS OF CONCERN X Groundwaler ingestion 1o Indoor Air to Cutdoor Air S5TL Exceeded 7 Redquired CRF
Residential. | Commercial: | Regulatory(MCLY: | Residential. Commercial: Residential Commereial:
CAS No, Name {mg/L) {on-sita) 2700 fost 2700 feet {on-sita} (on-site} {on-site) {on-site) {mgiL “B" If yos | Only if “yes” laft
71-43-2\Benzena 1.8E40 NA 4 BE+0 NA NA NA NA NA 4.8E+0 0 <
100-41-4| Ethylbenzene 5.2E-1 NA >Sol NA NA NA NA NA >Sol O <1
108-88-3| Toluene 1.1E40 NA >Sel NA NA NA NA NA >Sol O <
1330-20-7 | Xylene {mixed isomers) 2BE+D NA >Sol NA NA NA NA NA >Sol (] <
Soitware: GSI RBCA Spreadsheet Sarial: 0

© Groundwaler Services, Inc. (GSI), 1095. All Rights Resarved. Version: v 1.0
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Exposure Point Parameters and Calculation Spread

APPENDIX B-1

sheet (source area)

-]
Q @ 5 "]
5 5 £ g
Parameters N = 2 8
g 2 3 z
i
Field Measurements
Csoi {mglkg) 20.9 160 110 700
Cgy - leach from soil (mg/L) 0.223 0.514 0.099 2.783
Cgw - measured (mg/L) 1.8 1.1 0.52 2.300
Cow - max (mg/L) 1.800 1.100 0.520 2.783
A (m?) 100 100 100 100
L (cm) 580 580 580 580
Low (W) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
heap (€M) 5.0 5.0 5.0 50
h, (cm) 755.0 755 755 755
d, (cm) 180.0 180 180 180
S, (cm) 4000 4000 4000 4000
Sq (cm) 510 610 610 610
rho (gm/cm®) 17 1.7 1.7 1.7
{.. (g-carbon/g-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 012 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wir-cap 0.342 0.342 0.342 0.242
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm3M) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vg (CIAYT) 310 310 310 310
Ui (M) 2.25 2.25 2.25 2.25
delta air {(m) 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm”-total area) 0.04 0.01 0.01 0.01
Lerack {€M) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters
H (at 20-C atm/mol 5.59E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitless) 2.32E-M1 2.65E-01 2.67E-01 2.93E-01
Koo (mg/kg-carb/mg/L-wir) 83 300 1100 240
k. (cm”-wir/g-soif) 0.83 3 11 2.4
D* {cm‘/s) 9.33E-02 8.38E-02 7 48E-02 7.40E-02
D™* (cm’/s) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) 936 1152 1404 1404
Residential-Specific Parameters
ER (s Ls) 0.00014 0.00014 0.00014 0.00014
L, (cm) 200 200 200 200
t (sec) 9 50E+08 g 50E+08 9 50E+08 g .50E+08
Commercial-Specific Parameters
ER (5" Lfs) 0.00023 0.00023 0.00023 0.00023
Le (cm) 300 300 300 300
t(zsec) 7.90E+08 7.90E+08 7.90E+08 7.90E+08
Page 1 of 3
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (source area)

...

2
g 2 & 2
o @ & £
Parameters N 3 2 K-,
& =] - D
m - z 3
w
Ambient Inhalation of Volatiles
From Subsurface Soil
Dg; 2.58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2.80E-01 8.83E-02 2 43E-02 1.22E-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5.42E-04
VF,,-,LD 2.86E-05 1.49E-05 7.35E-06 1.65E-05
NAF 349E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration (nlglm:’) 5.98E-04 2.39E-03 8.08E-04 1.16E-02
Ambient Inhalation of Volatiles
From Groundwater
[),:f;.ﬁ"’r 2.13E-05 1.77E-05 1.58E-05 1.52E-05
D, 7.28E-03 6.54E-03 5.84E-03 577E-03
Do 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF yamb 7.62E-06 7.40E-08 6.68E-06 7.08E-06
NAF 1.31E+05 1.35E+05 1.50E+05 1.41E+05
Exp. Pt. Concentration (Eglrn’) 1.37E0S 8.14E-06 347E-06 1.97E-05
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Dersei 7.28E-03 6.54E-03 5.84E-03 577E-03
D> 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.98E-01
VFgeap (1) 3.10E-02 9.56E-03 2.41E-03 1.15E-02
VF seap (2) 1.15€-02 1.15E-02 1.15E-02 1.15E-02
VF seap (Min) 1.15E-02 9.56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 4 15E+02 8.69E+01
Exp. Pt. Concentration (mg!m’) 2.40E-01 1.53E+00 2.65E-01 8.05E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFcoap (1) 1.26E-02 3.88E-03 9.78E-04 4 68E-03
VF goap (2) 5.61E-03 561E-03 5.61E-03 561E-03
VFseap (Min) 561E-03 3.88E-03 9.78E-04 4 68E-03
NAF 1.78E+02 2.58E+02 1.02E+03 2 14E+Q2
Exp. Pt Concentration (mglm’} 1.17E-01 6.21E-01 1.08E-01 3.28E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Dorack” 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Do 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF yesp 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF B8.57E+01 6.63E+01 7.35E+01 6.88E+01
Exp. Pt. Concentration (mg/m®) 2.74E-02 1.66E-D2 7.07E-03 4.04E-02
Page 2 of 3




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (source area)

']
=
2 g : g
o @ & c
Parameters N 3 2 S
[ [-} = )
(3] - 2 )
w
Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VFuweap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mg/m”) 1.11E-02 6.73E-03 2.87E-03 1.64E-02
Subsurface Soil Leaching to
Groundwater
LFgw 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 311E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration {mg/L) 2.23E-01 5.14E-01 9.90E-02 2.78E+00
Page 3 of 3




Run #2 - 120 feet from source area




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (120 feet off-site)

[-]]
1] o s 7
5 g g g
Parameters M =2 2 £
@ R 2 =
b
Field Measurements
Csoit (mg/kg) 0 0 0 0
Cqw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cgw - measured (mg/L) 1 0.62 0.29 1.600
Cgw - max (mgil) 1.000 0.620 0.290 1.600
A (m?) 100 100 100 100
ks (cm) 580 580 580 580
Law (gw) 760 760 760 760
W (m) 200 20.0 20.0 20.0
heap (Cm) 50 5.0 50 590
h, (cm) 755.0 755 755 755
d; (cm) 180.0 180 180 180
Sy {cm) 4000 4000 4000 4000
Sq (cm) 610 610 610 610
rho (gm/cm™) 1.7 1.7 1.7 1.7
foc (g-carbon/g-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 0.12 0.12
_phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wir-cap 0.242 0.342 0.342 0.342
_phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cmfyr) 0.00E+00 0.00E+00 0.00E+Q0C 0.00E+00
Vgw {CMiyr) 310 310 310 310
Uair (Mfs) 225 2.25 2.25 225
delta air {m) 2.0 2.0 2.0 2.0
eta (cm-cracks/cm*-total area) 0.01 0.01 0.01 0.01
Lerack {cm) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters _ _
H {at 20-C atm/mol 5.59E-03 6.37E-03 8.43E-03 7.04E-03
H' (unitless) 2.32E-01 2.65E-01 2.867E-01 2.93E-01
K (M@/kg-carb/mg/L-wir) 83 300 1100 240
ks (cm’-wir/g-soil) 0.83 3 11 2.4
D*" (cm®/s) 9.33E-02 §.38E-02 7.48E-02 7.40E-02
D™ (cmfs) 1.10E-05 9 40E-06 8.50E-06 8.50E-06
tau {sec) 936 1152 1404 1404
Residential-Specific Parameters
ER (s L/s) 0.00014 0.00014 0.00014 0.00014
L, (cm) 200 200 200 200
t (sec) 9.50E+08 9.50E+08 9.50E+08 9.50E+08
Commercial-Specific Parameters
ER (s’i L/s) 0.00023 0.00023 0.00023 0.00023
L, (cm) 300 300 300 300
t (sec) 7.90E+08 7.90E+08 7.90E+08 7.90E+08
Page1of 3




APPENDIX B-1
Exposure Point Parameters and Calculation Spreadsheet (120 feet off-site)
1]
@ @ 5 ")
g g & g
Parameters N S 8 @
o P ® <
w
Ambient Inhalation of Volatiles
From Subsurface Soil
Dgi 2.58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2.80E-01 8.83E-02 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5.42E-04
VFsamb 2.86E-05 1.45E-05 7.35E-06 1.65E-05
NAF 3.49E+04 6.70E+04 1.36E+05 6.04E+04
Exp. Pt. Concentration (mgim‘) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ambient Inhalation of Volatiles
From Groundwater
Dﬁ,ﬁj’ 2.13E-05 1.77E-05 1.58E-05 1.52E-05
Ds” 7.28E-03 6.54E-03 5.84E-03 577E-03
Dmr 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFwamb 7.62E-06 7.40E-06 6.68E-06 7.08E-06
NAF 1.31E+05 1.35E+05 1.50E+05 1.41E+05
Exp. Pt. Concentration mtm’) 7.62E-06 4 59E-08 1.94E-06 1.13ED5
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Demcic 728E-03 | 654E-03 | 584E-03 | 577603
D, 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.98E-01
VFseap (1) 3.10E-02 9.56E-03 2.41E-03 1.15E-02
VFseap (2) 1.45E-02 1.15E-02 1.15E-02 1.15E-02
VF geap (MiN) 1.15E-02 9.56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 4 15E+02 8 69E+01
Exp. Pt. Concentration @g!m’) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFgeap (1) 1.26E-02 3.88E-03 9.78E-04 4 68E-03
VF saap {2) 561E-03 561E-03 561E-03 5.61E-03
VF goap {min) 561E-03 3.88E-03 9.78E-04 4 68E-03
NAF 1.78E+02 2.58E+02 1.02E+03 2 14E+02
Exp. Pt. Concentration (nlg_fm:‘) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Residential Enclosed-Space inhalation
of Volatiles From Groundwater
Deracic 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Dys’" 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF weap 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF 6.57E+01 6.63E+01 7.35E+01 6.88E+01
Exp. Pt. Concentration (mg!m’) 1.52E-02 9.35E-03 3.94E-03 2.32E-02
Page 20of 3




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet {120 feet off-site)

2
e g & H
[ @ & ]
Parameters N s & 9
& e > 3
w
Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VF weap 6.18E-03 6.12E-03 5.52E-03 5.80E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mg!m"’) 6.18E-03 3.80E-03 1.60E-03 9.43E-03
Subsurface Soil Leaching to
Groundwater
LFaw 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF §.36E+01 | 311E+02 | 1.11E+03 | 2.52E+02
Exp. PL. Concentration (mg/L) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Page 3 of 3
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)

@
Q@ Q 5 "]
5 5 g g
jParameters N 32 g 8
[1] Q = b
o | £ »
i
Field Measurements
Ceoi (mg!kg) 0 0 0 0
Cgw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cgw - measured (mgil) 0.0082 0.005 0.0024 0.013
Cgw - max (mgiL) 0.008 0.005 0.002 0.013
A (m?) 100 100 100 100
L. (cm) 580 580 580 380
Low (gw) 760 760 760 760
W (m) 20.0 20.0 200 20,0
Neap (€M) 5.0 50 5.0 5.0
h, (cm) 755.0 755 755 755
ds {cm) 180.0 180 180 180
5. (cm) 4000 4000 4000 4000
Sq (cm) 610 610 610 610
rho (gm/cm”) 1.7 1.7 1.7 1.7
foe (Q-Earbon!g-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.28 0.328 0.38 0.38
phi wir-cap 0.342 0.342 0.342 0.242
phi air-cap 0.038 0.028 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.286 0.26
Qr (cm>/yr) 0.00E+00 0.00E+00 0.00E+D0 0.00E-+00
Vgw (CMyr) 310 310 310 310
Ui (m/s) 2.25 2.25 2.25 225
delta air (m) 2.0 20 2.0 2.0
eta (cm“~cracks/cm*-total area) 0.01 0.01 0.01 0.01
Lerack (€M) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters
H (at 20-C atm/mol 5.59E-03 6.37E-03 5.43E-03 7.04E-03
H' {unitless) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
kee (Mo/kg-carb/mg/L-wir) 83 300 1100 240
ks (cm’-wir/g-soit) 0.83 3 1 24
D (cm*fs) 9.33£-02 8.38E-02 7 48E-02 7.40E-02
D" (cm’fs) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) 936 1152 1404 1404
Residential-Specific Parameters
ER (" Us) 0.00014 0.00014 0.00014 0.00014
Ly (cm) 200 200 200 200
t (sec) 9.50E+08 9.50E+08 9.50E+08 9.50E+08
Commercial-Specific Parameters
ER (s’ Lfs) 0.00023 0.00023 0.00023 0.00023
Ly {cm) 300 300 300 300
t (sec) 7. 90E+08 7.90E+08 7.90E+08 7.90E+08
Page 1 of 3




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)

Q@
1] Q 5 w
§ 5 £ 2
Parameters N = 2 8
Q [=] = =
o - £ -3
i
Ambient Inhalation of Volatiles
[From Subsurface Soil
D 2.58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2.80E-01 8.83E-02 2.43E-02 1.22E-1
Dispersivity 1.52E€-03 4 48E-04 1.12E-04 5 42E-04
VF camts 2.86E-05 1.49E-05 7.35E-06 1.65E-05
NAF 349E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration (mg/m°) 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00
Ambient inhalation of Volatiles
From Groundwater
Dese’ 2.13E05 | 1.77E-05 | 1.58E-05 { 1.52E-05
D 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Dos™ 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF wamb 7.62E-06 7.40E-06 6.68E-06 7.08E-06
NAF 1.31E+05 1.35E+05 1.50E+05 1.41E+05
Exp. Pt. Concentration (mglﬂ") 6.25E-08 3.70E-08 1.60E-08 9.20E-08
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Deracic” 728E03 | 6.54E-03 | 5.84E-03 | 5.77E-03
D, 7.28E-03 6.54E-03 5.84E-03 §.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.98E-01
VFsoap (1) 3.10E-02 9.56E-03 2.41E-03 1.15E-02
VF sens (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VF ceap (MiN) 1.15E-02 9 56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 4, 15E+02 8.69E+01
Exp. Pt. Concentration (mgﬂ"‘) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VF caap (1) 1.26E-02 3.88E-03 9.78E-04 4 68E-03
VFseap (2) 5.61E-03 5.61E-03 561E-02 5 61E-03
VF geap (MiN) 5.61E-03 3.88E-03 9.78E-04 4 68E-03
NAF 1.78E+02 2.58E+02 1.02E+03 2.14E+02
Exp. Pt. Concentration (mg/m") 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Dot 728E-03 | 654E-03 | 584E-03 | 5.77E-03
Dy 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFyweso 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF 6.57E+01 6.63E+01 7.35E+01 6.88E+01
Exp. Pt. Concentration (mg@) 1.25E-04 7.54E-05 3.26E-05 1.89E-04
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APPENDIX B-1
Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)
@
5
g 2 N H
Parameters S g 9 g
[ - =] -
7] -] = )
o - E =
Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VFweap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mgtm’) 5.07E-05 3.06E-05 1.32E-05 7.66E-05
Subsurface Soil Leaching to
Groundwater
LF. 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 3.11E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration (mg/L) 0.00E+00C 0.GOE+00 0.00E+00 0.00E+00
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Run #4 - 2500 feet from source area



APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)

2
& g N 2
a ] [ c
Parameters N = 5 8
L e T z
w!
Field Measurements
Ceoil (mg!kg) 0 ] 0 ]
Cqw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cgw - measured (mg/L) 0.0043 0.0026 0.0012 0.0066
Caqw - max (mg/L) 4,30E-03 2.60E-03 1.20E-03 6.60E-03
A (m*) 100 100 100 100
Ls (cm) 580 580 580 580
Low (gw) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
heap (€M) 50 5.0 5.0 5.0
h, (em) 7550 755 755 755
de (cm) 180.0 180 180 180
Sy, (cm) 4000 4000 4000 4000
S4 (cm) 610 610 610 610
rho (gm/cm”) 1.7 1.7 1.7 1.7
fac _(g-carbonlg-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.28
phi wir-cap 0.342 0.342 0.342 0.342
phi air-cap 0.028 0.038 0.038 0.038
phi wir-crack 0.12 0.12 012 0,12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm°iyr) 0.00E+0C 0.00E+00 0.00E+00 0.00E+00
Vgw (Cmiyr) 310 30 310 310
Uaic (M/s) 2.25 2.25 225 2.25
delta air (m) 2.0 2.0 2.0 20
eta {(cm°-cracks/cm’-total area) 0.01 0.01 0.01 0.01
Lerack (€M) 15.0 15.0 15.0 15.0
LDF {unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters _ _
H (at 20-C atm/mol 5,69E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitless) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
ko (mg/kg-carb/mg/l-wir) 83 300 1100 240
ks (crm>-wir/g-soil) 0.83 3 11 24
D* gcmzfs) 9 33E-02 8.38E-02 7.48E-02 7 40E-02
D {cm“/s) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau {sec) 936 1152 1404 1404
Residenfial-Specific Parameters
ER (s" Us) 0.00014 0.00014 0.00014 0.00014
Ly (cm) 200 200 200 200
t (sec) 9 50E+08 | O.50E+08 | 9.50E+08 | 9.50E+08
Commercial-Specific Parameters
ER (s Us) 0.00023 0.00023 0.00023 0.00023
Ly (cm) 300 300 300 300
t (sec) 7 .90E+08 7.90E+08 7.90E+08 7.90E+08
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)

Q
o [} 5 v
g 5 = 2
Parameters N S 2 £
Q [~} = Dn
(v - Z 123
w
Ambient Inhalation of Volatiles
From Subsurface Soil
D.i ' 2.58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2.80E-01 8.83E-02 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5.42E-04
VFsamb 2.86E-05 1.48E-05 7.35E-06 1.65E-05
NAF 3.49E+04 6.70E+04 1.36E+0Q5 6.04E+04
Exp. Pt. Concentration (mg/m®) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0C
Ambient Inhalation of Volatiles
From Groundwater
Dc,.,g""r 2.13E-05 1.77E-05 1.58E-05 1.52E-05
D, 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Dys™ 224E-03 | 1.91E-03 | 1.71E-03 | 1.65E-03
VFuamb 7.62E-06 7 40E-06 6.68E-06 7.08E-06
NAF 1.31E+05 1.35E+05 1.50E+05 1.41E+05
Exp. Pt. Concentration (mgfm’) 3.28E-08 1.92E-08 8.01E-09 4.67E-08
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Deracx 7.28E-03 6.54E-03 5.84E-03 5 77E-03
D, 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.88E-D1
VF seap (1) 3.10E-02 5.56E-03 2.41E-03 1.15E-02
VFsean (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VF seqp (min) 1.15E-02 9.56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 4 15E+02 8 69E+01
Exp. Pt. Concentration (mglm") 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFsesp (1) 1.26E-02 3.88E-03 9.78E-04 4.,68E-03
VF seap (2) 561E-02 5.61E-03 5.61E-03 5.61E-03
VF seap {Min) 561E-03 3.88E-03 9.78E-04 4 68E-03
NAF 1.78E+02 2.58E+02 1.02E+03 2 A4E+02
Exp. Pt. Concentration (mg!m’) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Derckc 728E-03 | 654E-03 | 5.84E-03 | 577E-03
D™ 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFuweap 1.52E-02 1.81E-02 1.36E-02 1.45E-02
NAF 6.57TE+01 6.63E+01 7.35E+01 6.88E+01
Exp. Pt. Concentration _(mglm’) 6.55E-05 3.92E-05 1.63E-05 9.59E-05
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APPENDIX B-1
Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)
o
e " g 0
8 g £ 2
Parameters N = 2 K]
; C z z
@ £
]
‘Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VF weap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF _ 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration Q'njl_ms) 2.66E-05 1.59E-05 6.62E-06 3.89E-05
Subsurface Soil Leaching to
Groundwater
LF gy 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 311E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration {mg/L) 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00
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Run #5 - 2700 feet from source area




APPENDIX B-1
. Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)
| :
Parameters o 2 2 g
Q [«] = S
m | £ »
l b
Field Measurements
' Caoil (Mg/kg) 0 0 0 0
Cw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cy - measured (mg/L) 0.0037 0.0022 0.0011 0.0057
' Cg - max (mg/L) 3.70E-03 2.20E-03 1.10E-03 5.70E-03
A (m*) 100 100 100 100
L, (cm) 580 580 580 580
Law (gW) 760 760 760 760
I W (m) 20.0 20.0 20.0 20.0
heap (€M) 5.0 5.0 5.0 5.0
h, {cm) 755.0 755 755 755
l d. (cm) 180.0 180 180 180
S, {cm) 4000 4000 4000 4000
Sq {cm) 610 610 610 610
' rho (gm/cm®) 1.7 17 17 1.7
f.. (g-carbon/g-soil) 0.01 0.01 0.01 0.0
phi wir-vadose 0.12 0.12 0.12 0.12
. phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wtr-cap 0.342 0.342 0.342 0.342
phi air-cap 0.038 0.038 0.038 0.038
l phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm*iyr) 0.00E+C0 | C.00E+00 | O.00E+0Q | 0.00E+00
l Vo (CMAYT) 310 310 310 310
' U, (m/s) 2.25 2.25 225 225
delta air (m) 2.0 2.0 2.0 2.0
' eta (cm--cracks/cm —total area) 0.01 0.01 0.01 0.01
Lerack (€M) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters
. H (at 20-C atm/mol 5,59E-03 6.37E-03 6.43E-03 7 04E-03
: H’ (unitless) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
. koc (Ma/kg-carb/mg/L-wir) 83 300 1100 240
. k, (cm>-wir/g-soil) 0.83 3 11 24
D* (cm‘fs) 9.33E-02 8.38E-02 7.48E-02 7.40E-02
D™ (cm*/s) 1.10E-05 9 40E-06 8.50E-06 8.50E-06
l tau (sec) 936 1152 1404 1404
' Residential-Specific Parameters
ER (s L/s) 0.00014 0.00014 0.00014 0.00014
l t» (cm) 200 200 200 200
t (sec) S 50E+08 | 950E+0D8 | 9.50E+08 | 9.50E+08
Commercial-Specific Parameters
ER (s.'T Us) 0.00023 0.00023 0.00023 0.00023
' Ly (cm) 300 300 300 300
t (sec) 7 O0E+08 | 700E+08 | 7.90E+08 | 7.90E+08
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)

Q@
g @ E’ 0
@ g g 2
Parameters ] 2 2 2
@ P 2z 2
W
Ambient Inhalation of Volatiles
From Subsurface Soil
D 2 58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2.80E-01 8.83E-02 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5 42E-04
VFsamb 2.86E-05 1.49E-05 7.35E-08 1 .65E-05
NAF 3.49E+04 6.70E+04 1.36E+05 6.04E+04
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Ambient Inhalation of Volatiles
From Groundwater
Dcapeﬂ 2.13E-05 1.77E-05 1.58E-05 1.52E-05
D" 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Dmsr 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFuams 7 .62E-06 7.40E-06 6.68E-05 7.08E-06
NAF 1316405 | 1.35E+05 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration (mg!ﬂ’) 2.832E-08 1.63E-08 7.34E-09 4.03E-08
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Deraci 728E-03 | 654E-03 | 584E-03 | 5.77E-03
D" 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.98E-01
VFeap (1) 3.10E-02 9 56E-03 241E-03 1.15E-02
VFseap (2) 1.15E-02 1.15E-02 1.18E-02 1.15E-02
VF seap {MiN) 1.15E-02 9.56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 4 15E+02 8.69E+01
Exp. Pt. Concentration (ml!m’) 0.00E+00 0.00E+00 0.00E+0D 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFseap (1) 1.26E-02 3.88E-03 9.78E-04 4 68E-03
VFseap (2) 5.61E-03 561E-03 561E-03 561E-03
VF zeqp (Min) 5.61E-03 3.88E-03 9.78E-04 4. 68E-03
NAF 1.78E+02 2.58E+02 1.02E+03 2.14E+02
Exp. Pt. Concentration (mg!m’) 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Deracs” 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Due™ 2 .24E-03 1.91E-03 1.71E-03 1.65E-03
VFweap 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF 6.57E+01 6.63E+01 7.35E+01 6.88E+01
Exp. Pt. Concentration (rnjim“) 5.63E-05 3.32E-05 1.50E-05 8.28E-05
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)

]
Q @ E w
5 5 g g
Parameters N 3 2 K]
k] A E )
m
Commercial Enclosed-épace Inhalation
of Volatiles From Groundwater
VF weap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+Q2 1.70E+02
Exp. Pt. Concentration (mglm’) 2.29E-05 1.35E-05 6.07E06 3.36E-05
Subsurface Soil Leaching to
Groundwater
LFqw 1.07E-02 3.21E-03 9.00_E-04 3.98E-03
| NAF . 8.36E+01 3 11E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration (mg/lL) G.00E+00 0.00E+00 0.00E+00 0.00E+00
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Chemical Intake and Risk Calculations Spreadsheets




APPENDIX C-1

Chemical Intake and Risk Calculations

Groundwater ingestion

g .
g g N % 2
Q¢ o = c [+ 4
Parameters 1 3 2 2 =
& 2 E = 2
w
Future On-site Commercial Receptor
Exposure Point Concentration 1.80E+00 1.10E+00 5.20E-01 2.78E+00
Units mg/L mo/L mg/L mg/L
Intake Rate Parameters
IRw (L/day) 1.0 1.0 1.0 1.0
Exposure Parameters
EF (days/yr) 250 250 © 250 250
ED (years) 25 25 25 25
BW (kg) 70 70 70 70
AT (years) 70 25 25 25
Chemical Intake (mg/kg-day) 6.29E-03 1.08E-02 5.09E-03 2.72E-02
SFo 2.90E-02
RfDo 2.00E-01 1.00E-01 2.00E+00
Carcinogenic Risk 1.82E-04 1.82E-04
Hazard Quotient 5.38E-02 5.09E-02 1.36E-02 1.18E-01
Current Off-site Residential Receptor (2700 feet down-gradient)
Exposure Point Concentration 3.70E-03 2.20E-03 1.10E-03 5.70E-02
Units mg/L mg/L mg/L mg/L
Intake Rate Parameters
IRw (L/day) 2.0 2.0 20 2.0
Exposure Parameters
EF (daysfyr) 350 350 350 350
ED (years) 30 30 30 30
BW (kg) 70 70 70 70
AT (years) 70 30 30 a0
Chemical Intake (mg/kg-day) 4.34E-05 6.03E-05 3.01E-05 1.56E-04
SFo 2.80E-02
RfDo 2.00E-01 1.00E-01 2.00E+00
Carcinogenic Risk 1.26E-06 1.26E-06
Hazard Quotient 3.01E-04 3.01E-04 7.81E-05 6.831E-04
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APPENDIX C-1

Chemical Intake and Risk Calcuiations

Groundwater Ingestion

@
I -
Parameters N S 2 @ =
3 £ s 5 g
|
Future Off-site Residential Receptor {2500 feet down-gradient)
Exposure Point Concentration 4.30E-03 2.60E-03 1.20E-03 6.60E-03
Units mg/L mg/L mg/l. mg/L
Intake Rate Parameters
IRw (L/day) 1.4 1.4 1.4 1.4
Exposure Parameters
EF {days/yr) 235 235 235 235
ED (years) 9 9 9 9
BW (kg) 70 70 70 70
AT (years) 70 9 9 9
Chemical intake (mg/kg-day) 7.12E-06 3.35E-05 1.55E-05 8.50E-05
SFo 2.90E-02
RfDo 2.00E-01 1.00E-01 2.00E+00
Carcinogenic Risk 2.06E-07 2.06E-07
Hazard Quotient 1.67E-04 1.55E-04 4.25E-05 3.64E-04
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APPENDIX C-2

Chemical Intake and Risk Calculations
Inhalation of Vapors from Subsurface Soil and/or Groundwater

- o —
e " ) ” 3 %
o c c g o o
Parameters % 5 g S S =
N S = > x =
5 ° z | = 5 5
m e m
Current On-site Commercial Receptor (ambient)
Exposure Point Concentration 6.12E-04 | 2.40E-03 | 8.11E-04 | 1.16E-02 | 6.12E-04
Linits (soil + water) mg/m*3 mg/mA3 | mg/m*3 | mg/m*3 | mg/m"3
Intake Rate Parameters
IRa (m’/day) 20.0 20.0 20.0 20.0 20.0
Exposure Parameters
EF (days/yr) 250 250 250 250 250
ED (years) 25 25 25 25 25
BW (kg) 70 70 70 70 70
AT (years) 70 25 25 25 25
Chemical Intake (mg/kg-day) 4.28E-05 | 4.69E-04 | 1.59E-04 | 2.27E-03 | 1.20E-04
SFi 2.91E-02
RDi 4.00E-01 | 1.00E+00) 8.60E-02 | 1.70E-03
Carcinogenic Risk 1.24E-06 1.24E-06
Hazard Quotient 1.47E-03 | 1.59E-04 | 2.64E-02 | 7.04E-02 | 9.82E-02

Current Off-site Commercial Receptor {(enclosed-space/120 feet down-gradient)

Exposure Point Concentration 6.182-03 | 3.80E-03 | 1.60E-03 | 9.43E-03 | 6.18E-03

Units (water) mgim*3 mg/m*3 | mg/m*3 | mg/m*3 mg/m*3
intake Rate Parameters

IRa (m’*day) 20.0 20.0 20.0 20.0 20.0
Exposure Parameters

EF (days/yr) 250 250 250 250 250

ED (years) 25 25 25 25 25

BW (kg) 70 70 70 70 70

AT (years) 70 25 25 25 25
Chemical Intake (mg/kg-day) 4.32E-04 | 7.44E-04 | 3.13E-04 | 1.85E-03 | 1.21E-03

SFi 2.91E-02

RfDi 4.00E-01 | 1.00E+00| 8.60E-02 } 1.70E-03
Carcinogenic Risk 1.26E-05 1.26E-05
Hazard Quotient 1.86E-03 | 3.13E-04 | 2.15E-02 | 7.11E-01 | 7.35E-01
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APPENDIX C-2

Chemical Intake and Risk Calculations
inhalation of Vapors from Subsurface Soil and/or Groundwater

Parameters

Benzene (C)

Toluene

Ethylbenzene

Xylenes

Benxene (N}

Total Risk

Current Off-site Residential Receptor (enclosed-space/1800 feet down-gradient)

Exposure Point Concentration 1.25E-04 | 7.54E-05 | 3.26E-05 | 1.89E-04 | 1.25E-04

Units (water) mg/m*3 mg/m*3 | mg/m*3 | mg/m*3 | mg/m"3
Intake Rate Parameters

IRa (m*/day) 15.0 15.0 15.0 15.0 15.0
Exposure Parameters

EF (days/yr) 350 350 350 350 350

ED (years) 30 30 30 30 30

BW (kg) 70 70 70 70 70

AT (years) 70 30 30 30 30
Chemical Intake (mg/kg-day) 1.10E-05 | 1.55E-05 | 6.70E-06 | 3.88E-05 | 2.57E-05

SFi 2.91E-02

RfDi 4.00E-01 | 1.00E+00| 8.60E-02 | 1.70E-03
Carcinogenic Risk 3.20E-07 3.20E-07
Hazard Quotient 3.87E-05 | 6.70E-06 | 4.52E-04 | 1.51E-02 1.56E-02

Future On-site Commercial Worker Receptor {(enclosed-space)

Exposure Point Concentration 1.28E-01 | 6.28E-01 | 1.11E-01 | 3.30E+00| 1.28E-01

Units (soil + water) mg/m*3 mg/m*3 | mg/m*3 | mg/m*3 mg/m*3
Intake Rate Parameters

iRa (m°/day) 20.0 20.0 20.0 20.0 20.0
Exposure Parameters

EF (days/yr) 250 250 250 250 250

ED (years) 25 25 25 25 25

BW (kg) 70 70 70 70 70

AT (years) 70 25 25 25 25
Chemical Intake (mg/kg-day) 8.956-03 | 1.23E-01 | 2.17E-02 | 6.45E-01 | 2.51E-02

SFi 291E-02

RIDi 4.00E-01 | 1.00E+00! 8.60E-02 | 1.70E-03
Carcinogenic Risk 2.61E-04 2.61E-04
Hazard Quotient 3.07E-01 | 2.17E-02 | 7.50E+00 | 1.47E+01 | 2.26E+01
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APPENDIX C-3

Chemical Intake and Risk Calculations
Dermal Contact with Groundwater

Parameters

Benzene

Toluene

Ethylbenzene

Xylenes

Total Risk

Current Off-site Residential Receptor {showering/2700 feet down-gradient)

Exposure Point Concentration 3.70E-03 2.20E-03 1.10E-03 | 5.70E-03
Units (water) mg/L mg/L mg/L mg/L
Intake Rate Parameters b
EV (events/day) 1.0 1.0 1.0 1.0
B (unitless) 1.30E-02 5.40E-02 1.40E-01 | 1.60E-01
Kp {cm/hr) 2.10E-02 4 .50E-02 | 7.40E-02 | 8.00E-02
tau (hr) 2.60E-01 3.20E-01 3.90E-01 3.90E-01
Z (cm/event) 1.66E-D2 429E-02 | 8.88E-02 | 9.75E-02
Exposure Parameters
EF (daysfyr) 350 350 350 350
ED (years) 33 33 33 33
BW (kg) 70 70 70 70
AT (years) 70 33 33 33
t-event (hr/day) 0.26 0.26 0.26 0.26
SA (cm?) 23000 23000 23000 23000
Chemical Intake (mg/kg-day) 9.12E-06 2.97E-05 3.08E-05 | 1.75E-04
SFo 2.99E-02
RDd 1.60E-01 9.70E-02 | 1.84E+00
Carcinogenic Risk 2.73E-07 2.73E-07
Hazard Quotient 1.86E-04 | 3.17E-04 | 9.52E-05 | 5.98E-04
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APPENDIX C-3

Chemical Intake and Risk Calculations
Dermal Contact with Groundwater

Parameters

Benzene

Toluene

Ethylbenzene

Xylenes

Total Risk

Future Off-site Residential Receptor (showering/2500 feet down-gradient)

Exposure Point Concentration 4.30E-03 2.60E-03 1.20E-03 | 6.60E-03

Units (water) mg/L mg/L mg/L mg/L
Intake Rate Parameters

EV (events/day) 1.0 1.0 1.0 1.0

B (unitless) 1.20E-02 5 40E-02 1.40E-01 | 1.60E-01

Kp (cm/hr) 2.10E-02 4 50E-02 7.40E-02 | 8.00E-02

tau (hr) 2.60E-01 3.20E-01 3.90E-01 | 3.90E-01

Z (cmievent) 1.47E-02 3.89E-02 8.27E-02 | 9.11E-02
Exposure Parameters

EF (days/yr) 235 235 235 235

ED (years) 33 33 33 33

BW (kq) 70 70 70 70

AT (years) 70 33 33 33

t-event {ht/day) 0.167 0.167 0.167 0.167

SA (cm?) 20000 20000 20000 20000
Chemical Intake {mg/kg-day) 5.47e-06 | 1.86E-05 | 1.83E-05 | 1.11E-04

SFo 2.99E-02

RfDd 1.60E-01 9.70E-02 | 1.84E+00
Carcinogenic Risk 1.63E-07 1.63E-07
Hazard Quotient 1.16E.04 1.88E-04 | 6.01E-05 | 3.65E-04
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Appendix C4
Calculation of SSTL for Highest Risk Recptors

Carcinogens Carcinogens Non-Carcinogens
Receptor Commergial (C) Commercial (F) Commercial (F)
Type of Intake Inhalation Inhalation Inhalation
Pathway Enclosed-Space Enclosed-Space Enclosed-Space
Source Groundwater Sub- Soil Sub- Soil
Chemical Benzene (C) Benzene (C) Xylenes | Benzene (N)
Risk 1.00E-06 1.00E-04 7.00E+00 1.00E+00
Critical Toxicity (SFi or RfDi) 2.91E-02 2.91E-02 8.60E-02 1.70E-03
intake 3.44E-05 3.44E-03 8.60E-02 1.70E-03
Exposure Multiplier 1.43E+01 1.43E+01 5.11E+00 5.11E+00
Exposure Point Concentration 4 92E-04 4 92E-02 4,39E-01 8.69E-03
NAF 1.78E+02 1.78E+02 2.14E+02 1.78E+02
Soil/Groundwater SSTL 0.088 B.76 93.9 1.55




Appendix D

California Regional Water Quality Control Board,
San Francisco Bay Region,
Order No. 96-053
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER NO. 96-052

ADOPTION OF SITE CLEANUP REQUIREMENTS AND RESCISSION OF ORDER NO.
93-139 FOR:

GRUBB AND ELLIS REALTY INCOME TRUST, LIQUIDATING TRUST; STARK
INVESTMENT COMPANY; CATELLUS DEVELOPMENT CORPORATION; STEVEN
SONG, MICHAEL NEELY AND PERRY NEELY dba MIKE' § ONE HOUR CLEANERS;
MILLERS OUTPOST SHOPPING CENTER ASSOCIATES, IMA FINANCIAL
CORPORATION; KATHLEEN McCORDUCK, JOBN I/%CCRDUCK, PAMELA

_ McCORDUCK AND SANDRA McCORDUCK MARONA, FGRTNEY H. STARK, JR.;

CHARLES HARTZ dba PAUL' S SPARKLE CLEANERS :

for the properties

LIVERMORE ARCADE SHOPPING CENTER
located at FIRST AVENUE AND "P" STREET, AND
MILLERS OUTPOST SHOPPING CENTER

located at RAILROAD AVENUE AND "P" STREET
LIVERMORE, ALAMEDA COUNTY

The California Regional Water Quality Contro} Board, San Francisco Bay Region (hereinafter
Board), finds that: '

1. Site Location: The Livermore Arcade Shopping Center (LASC), also known as
Vinmers Square Shopping Center, is located at the northwest comer of First Avenue
and P street, Livermore, Alameda County, California. The Millers Outpost Shopping
Center (MOSC) is located, adjacent to LASC, at the northwest comer of Railroad
Avenue and P street, Livermore, Alameda County. The LASC and MOSC properties
cover an approximate area of 17 acres. For the purposes of this Order, both the LASC
and MOSC properties shall be hereinafter collectively referred to as the "site”. The site
is within the downtown Livermore area and is currently used for commercial purposes.
The current land use north-northwest of the site is residential. The site location is
shown in Figure 1..

2. Site History: The LASC is currently owned by Grubb and Ellis Reaity Income Trust,
Liguidating Trus: (GERIT). Mike's One Hour Cleaners (Mike's Cleancrs) is a dry.
cleaning facility at the LASC. Paul's Sparkle Cleaners (Paul's Cleaners), located
approximately 450 feet northwest of and downgradient to Mike's Cleaners, is a dry




cleaning facility at MOSC. Tetrachloroethylene (PCE) was routinely used in the dry
cleaning operations at both Mike's Cleaners and Paul's Cleaners. During the operations,
there were instances of PCE spills and disposal of PCE wastes to the sanitary sewer
drains that lead to soil and groundwater pollution at the site. -

Named Dischargers: GERIT is a secondary discharger because it currently owns
LASC. Stark Investment Company and Catellus Development Corporation are
secondary dischargers because they are past owners of LASC. Steven Song, Michael
Neely and Perry Neely are primary dischargers because they operated at Mike's
Cleaners. MOSC associates is a limited parmership of which IMA Financial
Corporation is the managing general partner. MOSC Associates is a secondary
discharger because it currently owns MOSC. Kathleen McCorduck, John McCorduck,
Pamela McCorduck, Sandra McCorduck Marona, Stark Investment Company, and
Fortney H. Stark are secondary dischargers because they are past owners of the
MOSC. Charles Hartz operated at Paul's Cleaners and is a primary discharger.

The secondary dischargers will be responsible for compliance if the Board or
Executive Officer finds the primary dischargers have failed to comply with the
requirements of this Order. If additional information is submitted indicating that other
parties caused or permitted any waste to be discharged on the site where it entered or
could have entered waters of the State, the Board will consider adding that party’s '
narne to this Order.

Regulatory Status:  This site is subject to the following Board order:
Site Cleanup Requirements, Order No. 93-139, adopted October 20, 1993.

Site Hydrogeology: The site consists of several buildings that occupy the majority of
the total surface area . The remaining area is currently covered by asphalt and/or
concrete. The sediments encountered during drilling are the upper part of the
Pleistocene Livermore Formation that consists of yellowish-brown clay, silt, sand, and
gravel deposited in alluvial fans and marsh/deltaic environments. The groundwater
beneath the site occurs within two distinct zones. An upper or shallow Jocal
unconfined water bearing zone occurs above a continuous silty-clay aquitard beneath
which is the deeper aquifer. The shallow groundwater is about 30 feet below ground
surface and has exhibited a thickness of less than 10 feet during drought periods.
There are no reported uses of the shallow groundwater underlying the site. The
shallow groundwater flows primarily toward the northwest direction with 2 hydraulic
gradient of about 0.0097 f/ft. The continuous silty-clay aquitard is about 70 feet
below ground surface and 40 feet thick.

Remedial nvestigation: Soil and groundwater investigations, conducted in 1990,

revealed the presence of PCE, its degradation products, and petroleumn hydrocarbons
at LASC. Subsequent investigations clearly indicated that the petroleum hydrocarbons
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originated from an off-site source located southeast of LASC. Based on a "Remedial
Investigation” report, dated April 1992, and previous investigations, the maximum
PCE groundwater concentration was 5800 ppb and the PCE groundwater plume
extended to about 950 fect along the downgradient direction. Additional investigations
revealed that Paul's Cleaners at MOSC has contributed to the PCE groundwater
plume. The lateral and vertical extent of PCE and its degradation products in soil and
groundwater beneath the site has been delineated by a soil-gas survey, numerous soil
borings, and thirty two monitoring wells including two wells screened in the deeper

aquifer.

Analysis of soil samples in 1995 indicated less than 1 ppm of PCE and its degradation
products in soil at the site. The groundwater PCE concentrations at Mike's and Paul's
cleaners have been reduced to approximately 100 ppb. Groundwater concentrations of
TCE, cis-1,2 DCE and trans-1,2 DCE, which are degradation products of PCE, are 100
to 1000 times lower than that of PCE. The PCE groundwater pollution has migrated
off-site as shown in Figure 2. The downgradient monitoring wells MW-14 and MW-
15, at the periphery of the PCE plume, have consistently shown approximately 10 ppb
of PCE since 1990. The data generally indicate that PCE concentrations decrease with
depth in the shallow groundwater. PCE groundwater concentrations less than 5 ppb
have been detected intermittently in monitoring well DMW-01 (Figure 2) which is
screened in the deeper aquifer. The PCE detected in this monitoring well is likely a
result of cross-contamination during its installation. However, PCE levels in the
monitoring well have been less than 0.5 ppb during the past three monitoring events.
No PCE has been detected in DMW-02 and the California Water Service Company
Wells No. 03 and 08.

Adijacent Sites: The petroleum hydrocarbons at the site are restricted to the shatlow
groundwater beneath the south-eastern portion of LASC and originated from the
adjacent Beacon gas station, located at 1619 First Avenue, Livermore, Alameda
County . The investigation, cleanup and containment of the petroleurn hydrocarbon
pollution is under the regulatory oversight of the Alameda County Department of
Environmental Health and is beyond the scope of this Order.

Interim Remedial Measures: A pilot scale soil vapor extraction (SVE) system was
initiated at LASC in June 1992. The PCE removal rate of the SVE system was _
approximately 0.42 lbs/day. The pilot scale SVE system was subsequently expanded to
include air sparging. The results of the pilot study indicated that SVE with appropriate
air sparging is very effective in removing PCE from the subsurface soils and reducing
the PCE groundwater concentrations. The pilot system was operated intermittently
until the end 1993.

Feasibility Study: A "Feasibility Study/ Remedial Action Plan", dated July 1992,

evaluated eight remedial altematives such as no action, variations of groundwater
extraction and treatment, variations of SVE/air sparging systems, and subsurface
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10.

bioremediation. The evaluation factors used were short-term and long-term
effectiveness, implementability, protection of public health and the environment, costs,
and community acceptability. The recommended alternative was SVE with air sparging
during periods of high groundwater levels. - ' :

Qleanup Plan

a.

igi . A remedial plan was proposed in the report "Remedial
Plan/Preliminary Remedial Design”, dated March 1993. This plan was an
extension of the pilot scale interim remedial measure and consisted of SVE
with carbon treatment and, as appropriate, air sparging to remediate the soil
and groundwater pollution at the entire site. The full-scale SVE/air sparging
system was installed in February-March 1994. The system was initially
operated as a vapor extraction unit only due to low groundwater levels. In July
1994 the system was modified to conduct both vapor extraction and air
sparging. Since then the system was continuaily enhanced by increasing the air
pressures and flow rates, and by periodically changing locations of air injection
and extraction. Additionally, groundwater extraction and treatment was
performed since the first quarter of 1995. The progress of the remediation is
documented in quarterly reports submitted to the Board. The SVE/air sparging
system ceased operation in October-December 1995 when the inlet PCE vapor
concentrations to the system were 1 ppm(v) or lower and PCE groundwater
concentrations reached asymptotic levels. Groundwater extraction and treatment
ceased in February 1996 after demonstration that the system no longer had any
measurable impact on reducing PCE concentrations in groundwater.

: The dischargers have proposed a non-
attainment area strategy to contain and manage the-residual pollution at the
site. The strategy is detailed in a draft report "Request for Designation of a
Containment Zone", dated February 14, 1996, and consists of a containment
zone risk management plan including a contingency plan to be implemented if
trigger levels are exceeded. The remedial system has been successful in
reducing the PCE and its degradation products in soil to less than 1 ppm.
However, the groundwater cleanup goal of 5 ppb has not been met. As
described above, the SVE/air sparging system was continually enhanced and
subsequently operated in conjunction with groundwater extraction and treatment
until the groundwater concentrations reached asymptotic levels. Thus, the
dischargers have demonstrated that achieving the 5 ppb cleanup goal is
technically infeasible. The PCE groundwater concentrations have been reduced
from over 1000 ppb to near 100 ppb. The proposed non-attainment area is
shown in Figure 3 and applies only to the shallow groundwater.

The containment zone risk management plan contains certain pollution
management measures that prohibit the use of shallow groundwater, prohibit
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a.

the creation of potential vertical conduits between the shallow and deeper
groundwaters, and require the preparation of appropriate health and safety plans
for any activities involving exposure to groundwater, within the proposed non-
attainment area. Water well drilling and building constructfon activities in the -
proposed non-attainment area are permitted by the Alameda Flood Control and
Water Conservation District (Zone 7) and the City of Livermore, building
permit section, respectively. The dischargers plan on obtaining letters from
Zone 7 and the City of Livermore that indicate that the above polhition
management measures have been incorporated into the water well drilling and
building construction permitting processes. The proposed building restrictions
are applicable only to construction/excavation activities that occur at or below
the groundwater table which is approximately 30 feet below ground surface.
Exceptions to the titles of the LASC and MOSC properties will be recorded
with the Alameda County Recorder's Office that indicate the existence of a
containment zone risk management plan.

" 11.  Risk Assessment

1g] i : A baseline health risk assessment report, dated April
1992, evaluated the human health risks associated with PCE in soil and
groundwater at the site before starting remediation. The nisk assessment
concluded that the cancer risks were below the excess lifetime cancer nisk of
1E-06 for soil ingestion, dermal absorption, and soil gas inhalation exposure
routes. However, the incremental cancer risk due to groundwater ingestion was
as high as 5E-03.

ry ! .

ent & ated Risk Assessment : The dischargers conducted a
post-cleanup risk assessment which is documented in the report "Health Risk
Assessment", dated January 1996. The main constituents considered for the risk
assessment were PCE and its degradation products TCE, cis-1,2 DCE, and
trans-1,2 DCE. The current land use and the likely future use at the site are
commercial. The risk assessment considered current and firture exposure
scenarios for the on-site commercial land use and off-site residential land use.
The exposure route-pathways evaluated were inhalation of pollutants
volatilizing from groundwater, inhalation and dermal absorption of pollutants
from using groundwater for bath-shower purposes, dermal absorption of
pollutants from using groundwater for irrigation purposes, and ingestion of
groundwater. The risk assessment determined that PCE contributes to more
than 90 % of the cancer risk and 70% of the non-cancer risk. The excess
cancer risk and non-cancer risk from inhalation of pollutants volatilizing from
groundwater are less than 1E-06 and 0.01 respectively, for current and future,
residential and commercial scenarios. The total excess cancer and total non-
cancer risk, from ingestion of groundwater and inhalation/dermal absorption of
pollutants from using groundweter for bath-shower and irrigation purposes, are
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12.

2.6E-05 and 0.344 respectively.

For comparison, the Board considers the following risks to be aoceptablé at
remediation sites: a hazard index of 1.0 or Jess for non-carcinogens, and an €xcess
cancer risk of 10 or less for carcinogens.

Basis for Qleanp Standards

a

General: State Board Resolution No. 68-16, "Statement of Policy with Respect
to Maintaining High Quality of Waters in California," applies to this discharge
and requires attainment of background levels of water quality, or the highest
level of water quality which is reasonable if background levels of water quality
cannot be restored. Cleanup levels other than background must be consistent
with the maximumn benefit to the people of the State, not unreasonably affect
present and anticipated beneficial uses of such water, and not result in
exceedance of applicable water quality objectives.

State Board Resolution No. 92-49, "Policies and Procedures for Investigation
and Cleanup and Abatement of Discharges Under Water Code Section 13304,"
applies to this discharge. This order and its requirements are consistent with
the provisions of Resolution No. 92-49, as amended.

Beneficial Uses: The Board adopted a revised Water Quality Control Plan for
the San Francisco Bay Basin (Basin Plan) on June 21, 1995. This updated and
consolidated plan represents the Board's master water quality contro! planning
document. The revised Basin Plan was approved by the State Water Resources
Control Board and the Office of Administrative Law on July 20, 1995, and
November 13, 1995, respectively. A summary of regulatory provisions is
contained in 23 CCR 3912. The Basin Plan defines beneficial uses and water
quality objectives for waters of the State, including surface waters and
groundwaters. '

Board Resolution No. 89-39, "Sources of Drinking Water," defines potential
sources of drinking water to include all groundwater in the region, with limited
exceptions for areas of high TDS, low yield, or nahurally-high contaminant
levels. The shallow groundwater underlying the site is of limited yield with a
widely fluctuating water Jevel. During drought periods, shallow groundwater
monitering wells yielded much less than 200 galions per day. The deeper
groundwater underlying and adjacent to the site qualifies as a potential source
of drinking water.

The Basin Plan designates the following potential beneficial uses of
groundwater underlying and adjacent to the site:



o Municipal and domestic water supply
o Industrial process water supply

o Industrial service water supply

o Agricuitural water supply

At present there is no known use of the shallow groundwater underlying the
site for the above purposes. However, the deeper groundwater is known to be
used for municipal and domestic purposes. '

The existing and potential beneficial uses of surface waters in the Livermore -
Amador Valley include: o -

o Groundwater recharge

o Water contact and non-contact recreation
o Wildlife habitat

o Fish migration and spawning

o Warm and cold freshwater habitat

Basis for Groundwater Cleanup Standards: The groundwater cleanup standards
for the site are based on applicable water quality objectives and are the more
stringent of EPA and California primary maximum contaminant levels (MCLs).
Cleanup to this level will result in acceptable residual risk to humans.

Basis for Soil Cleanup Standards: The soil cleanup standards for. the site are 1
mg/kg total VOCs and 10 mg/kg total SVOCs. Cleanup to this level is
intended to prevent leaching of contaminants to groundwater and will result in
acceptable residual risk to humans. _

13.  Basis for Nom-Attsinment Area

a.

Limits of Groundwater Remediztion Technology: The Board has over ten
years of experience overseeing the cleanup of VOC-polluted groundwater at
numerous Bay Area sites. The Board is also aware of experience elsewhere in
the U.S. with such sites. This experience demonstrates that groundwater
remediation technologies are effective for pollutant removal and migration
control. However, the technologies are usuzlly not effective in restoring
beneficial uses of VOC-polluted groundwater, due to very stringent water
quality objectives for many VOCs and due to prohibitively high costs and long
time-frames to reach objectives. Groundwater pollutant concentrations typically
reach an asymptotic level that is significantly above the applicable water
quality objective. These findings were also part of the Board's consideration of
Basin Plan groundwater amendments in late 1992. Although similar in concept
to the Basin Plan amendments, this Order stands alene and does not depend
upon the Basin Plan in the implementation of a non-attainment area.
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Non-Aftainment Area: The Board may designate a non-attainment area for
areas of groundwater where water quality objectives cannot reasonably be
achieved, after considéring what is technologically and economically feasible
within a reasonable time period. Water quality objectives must continue to be -
met at the boundary outside of the designated non-attainment area

Criteria: In order to designate a non-attainment area, the Board considered the
following: '

i The dischargers have completed adequate source control (removed
tanks, sumps, floating product, and other sources; removed or isolated
polluted soils), and

ii. - The dischargers have fully implemented an approved groundwater
cleanup program and groundwater concentrations have reached
asymptotic levels, and

iii,.  No altenative that meets groundwater objectives is technically or
economically feasible, and '

iv.  The dischargers have evaluated the risks to water quality, human health, -
and the environment associated with the non-attainment area, and

V. The dischargers have proposed a risk management plan to avoid
excessive risk to water quality, human health, and the environment
(including reasonable mitigation for any significant adverse impacts),
and

vi.  The dischargers will conduct monitoring adequate to document that
water quality objectives are met outside the non-attainment area and that
risks within the non-attainment area remain acceptable.

Specific Rationale: Water quality objectives cannot reasonably be achieved in
the area designated on Figure 3 and the area meets the above criteria for
designating non-attainment areas. Specifically, ' .

i, Soil concentrations of PCE and its degradation products at the two
source areas adjacent to Mike's Cleaners and Paul's Cleaners have been
reduced to less than 1 ppm. Further, PCE groundwater concentrations in
the source areas have been reduced from over 1000 ppb to near 100
ppb. Thus, adequate source removal has been accomplished.

i As described in Finding 10.a. above, an appropriate soil and
groundwater remedial system consisting of SVE/air sparging and
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14.

15.

16.

17.

18.

groundwater extraction and treatment was implemented at the site. PCE
groundwater concentrations have reached asymptotic levels. Further
reduction in PCE groundwater concentrations is not technically feasible
due to the high clay content and anisotropic nature of the shallow water
bearing zone. '

iii.  Groundwater monitoring data indicate that PCE groundwater
concentrations have stabilized due to pollution source removal and - .
remediation. Groundwater modeling, for a 30 year period, using site
specific groundwater flow characteristics, attenuation, and biological
transformation predicts that significant migration of the PCE plume will
not occur. Further, the silty-clay aquitard separating the shallow and
deeper groundwaters is considered to be continuous throughout the non-
attainment area, and the potential for vertical migration of PCE through
the aquitard is negligible. - -

iv.  As described in Finding 11.b. 2 bhuman health risk assessment indicated
that risks to human health due to the current and future pollutant
concentrations within the non-attainment area are acceptable. As
described in Finding 10.b. a containment zone risk management plan, as-
amended by this Order, shall be implemented to contain and manage the
remaining risks within the non-attainment area.

Reuse or Disposal of Extracted Groundwater: Board Resolution No. 88-160 allows
discharges of extracted, treated groundwater from site cleanups to surface waters only
if it has been demonstrated that neither reclamation nor discharge to the sanitary sewer
is technicaily and economically feasible.

Basis for 13304 Order: The dischargers have caused or permitted waste to be
discharged or deposited where it is or probably will be discharged into waters of the

State and creates or threatens to create a condition of pollution or nuisance.

Cost Recovery: Pursuant to California Water Code Section 13304, the dischargers are
hereby notified that the Board is entitled to, and may seek reimbursement for, all
reasonable costs actually incurred by the Board to investigate unauthorized discharges
of waste and to oversee cleanup of such waste, abatement of the effects thereof, or
other remedial action, required by this erder.

CEQA: This action is an order to enforce the laws and regulations adminjstered by
the Board. As such, this action is categorically exempt from the provisions of the
California Environmental Quality Act (CEQA) pursuant to Section 15321 of the
Resources Agency Guidelines.

Notification: The Board has notified the dischargers, off-site property owners within
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the proposed non-attainment area, and all interested agencies and persons of its intent
under California Water Code Section 13304 to préscribe site cleanup requirements for
the discharge, and has provided them with an opportunity to submit their written
comments. The dischargers havé published a notice in the Valley Times, Legal Notices .
Section, Page 4D, dated March 27, 1996, regarding the proposed pollution

management measures within the non-attainment area.

" 19.  Public Hearing: The Board, at a public meeting, heard and considered all comments

pertaining to this discharge.

IT IS HEREBY ORDERED, pursuant to Section 13304 of the Califomnia Water Code, that the
dischargers (or their agents, successors, or assigns) shall cleanup and abate the effects
described in the above findings as follows: ~ -

A. PROHIBITIONS

L

The discharge of wastes or hazardous substances in a manner which will
degrade water quality or adversely affect beneficial uses of waters of the State
is prohibited. :
Further significant migration of wastes or hazardous substances through
subsurface transport to waters of the State is prohibited.

Activities associated with the subsurface investigation and cleanup which will
cause significant adverse migration of wastes or hazardous substances are
prohibited.

B. CLEANUP PLAN AND CLEANUP STANDARDS

1.

Implement Containment/Cleanup Plan: The dischargers shall implement the
containment/cleanup plan described in Finding 10.b., with the following
amendments, in a manner that is acceptable to the Regional Board Executive
Officer (the "Executive Officer"). The proposed containment zone risk
management plan including the contingency plan is amended as follows:

i Pollution management measures that prohibit the use of shallow
groundwater, prohibit the creation of potential vertical conduits between
the shallow and the deeper groundwaters, and require the preparation of
appropriate health and safety plans for any activities involving exposure
to groundwater, shall be implemented within the proposed non-
attainment area.

i The rigger levels for monitoring wells MW-6, MW-13, MW-15, MW-
265, MW-26D, MW-28D, MW-31S, and MW-31D are 122 ppb, 42 ppb,
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1.

1v.

Vil

20 ppb, 873 ppb, 133 ppb, 30 ppb, 424 ppb, and 15 ppb respectively.
The trigger levels are established as the mean plus two standard
deviations of the PCE groundwater concentrations in the monitoring
wells during the period 1990-1995. L o

If the total concentration of PCE and its degradation products, as
analyzed by US EPA method 8010 or its equivalent, in a monitoring
well exceeds the appropriate trigger level or if the trend of the total
concentration of PCE and its degradation products in a monitoring well
exhibits a rate of increase which indicates that the appropriate trigger
level will be exceeded before the next regular sampling event, the
monitoring frequency for that well shall be increased to quarterly.

If a trigger level is exceeded, the Executive Officer shall be notified
within 30 days following the first observation of the exceedance.

If the total concentration of PCE and its degradation products is
below the appropriate trigger level for two consecutive quarters,
groundwater monitoring will return to the regular schedule.

If the total concentration of PCE and-its degradation products exceeds
the appropriate trigger level for two consecutive quarters, groundwater
extraction at appropriate locations shall commence, in a manner
acceptable to the Executive Officer, within a period of 30 days
following the second quarterly monitoring event.

A technical report acceptable to the Executive Officer shall be
submitted documenting the completion of any actions taken under the
contingency plan within a period of 45 days following the return of
groundwater monitoring to the regular schedule or after implementation
of groundwater extraction.

Groundwater Cleamup Standards: Groundwater in monitoring well(s) to be
installed at the boundary outside of the proposed non-attainment area, as
required by task 2 of this Ordez, in monitoring well MW-14, and in the deep
wells DMW-01, DMW-02, CWS-03 and CWS-08 shall not contain
concentrations of pollutants in excess of the following limits.
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{ Tce 5 [ mcL
cis-1,2 DCE 16 _ MCL
trans-1,2 DCE _ 10 MCL
vinyl chloride ' 0.5 MCL

Contingency Plan if Cleanup Standards are exceeded: The dischargers shall
develop a contingency plan, as required by task 3 of this Order, to be
implemented if the above cleanup standards are exceeded.

C. NON-ATTAINMENT AREA

L.

D. TASKS

Establishment of Area: A non-attainment area is established as shown in Figure
3 and applies only to the shallow groundwater above the silty-clay aquitard,
which is about 70 feet below ground surface. Groundwater cleanup standards

do not apply in this area. The dischargers are required to implement the '
containment/cleanup plan described in Finding 10.b., as amended by this Order,
in a manner that is acceptable to the Executive Officer. :

Conditions: Establishment of the non-attainment area is subject to the
procurement of letters from zone 7 and the City of Livermore as described in
Finding 10.b. If the dischargers are unable to obtain these letters, they may
propose alternate institutional constraints, acceptable to the Executive Officer,
to implement the pollution management measures described in Finding 10.b.

IMPLEMENTATION OF INSTITUTIONAL CONSTRAINTS
COMPLIANCE DATE: (uly 1, 1996)

Submit a technical report acceptable to the Executive Officer documenting that
letters from Zone 7 and the City of Livermore have been obtained which
indicate that the pollution management measures, described in Finding 10.b,,
have been incorporated into the well drilling and building construction

. permitting processes OR Submit a technical report acceptable to the Executive

Officer documenting procedures to be used to implement the pollution
management measures described in Finding 10.b. with a time schedule for the
implementation of the procedures. The technical report shall document that
Exceptions to the titles of the LASC and MOSC properties, that indicate the
existence of a containment zone risk management plan, have been recorded
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with the Alameda County Recorder's Office.
MONITORING PLAN OUTSIDE THE NON-ATTAINMENT AREA
COMPLIANCE DATE: - (Augst 1, 1996)

Submit a workplan acceptable to the Executive Officer to implement
groundwater monitoring at the boundary outside of the non-attainment area.
The plan should include the number, location, and depths of screening intervais
of monitoring wells to be installed and a time schedule for installation.

CONTINGENCY PLAN IF CLEANUP STANDARDS ARE EXCEEDED

COMPLIANCE DATE: (June 3, 1996)

Submit a technical report acceptable to the Executive Officer which describes 2
contingency plan to be implemented if cleanup standards are exceeded in
monitoring well(s) to be installed as per task 2 above, in monitoring well MW-
14, and in the deep wells DMW-01, DMW-02, CWS-03 and CWS-08. The
report should include all steps to be taken with a time schedule for their

_ implementation.

FIVE-YEAR STATUS REPORT
COMPLIANCE DATE: (May 1, 2001)

Submit a technical report acceptable to the Executive Officer evaluating the
effectiveness of the approved containment/cleanup plan, including the
designated non-attainment area. The report should include:

a Summary of effectiveness in conn'ollihg contaminant migration and
protecting human health and the environment
b. Comparison of contaminant concentration trends with cleanup standards

. Evaluation of risk management plan associated with non-attainment area

d. Recommendations on continuation of groundwater monitoring and the
pollution management measures. :

EVALUATION OF NEW HEALTH CRITERIA

COMPLIANCE DATE: 90 days after requested
‘ by Executive Officer
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Submit a technical report acceptable to the Executive Officer evaluating the
effect on the approved containment/cleanup plan of revising one or more
cleanup standards in response to adoption of revised drinking water standards,
maximum contaminant levels, or other health-based criteria. :

EVALUATION OF NEW TECHNICAL INFORMATION

COMPLIANCE DATE: 90 days after requested

' by Executive Officer

Submit & technical report acceptable to the Executive Officer evaluating new
technical information which bears ‘on the approved containment/cleanup plan
and clearnp standards for this site. In the case of 2 new cleanup technology,
the report should evaluate the technology using the same criteria used in the
feasibility study. Such technical reports shall not be requested unless the
Executive Officer determines that the new information is reasonabiy likely to
warrant a revision in the approved containment/cleanup plan, -cleanup standards,
or risk reduction.

Delayed Compliance: If the dischargers are delayed, interrupted, or prevented
from meeting one or more of the completion dates specified for the above g
tasks, the dischargers shall promptly notify the Executive Officer and the Board
may consider revision to this Order.

E. PROVISIONS

1.

No Nuisance: The storage, handling, treatment, or dlsposal of polluted soil or
groundwater shall not create a nuisance as defined in California Water Code

Section 13050(m).

Good OKM: The dischargers shall maintain in good working order and
operate as efficiently as possible any facility or control system installed to
achieve compliance with the requirements of this Order.

Cost Recovery: The dischargers shall be liable, pursuant to California Water
Code Section 13304, to the Board for all reasonable costs actually incurred by
the Board to investigate unauthorized discharges of waste and to oversee :
containment/cleanup of such waste, abatement of the effects thereof, or other
actions, required by this Order. If the site addressed by this Order is enrolled
in a State Board-managed reimbursement program, reimbursement shall be .
made pursuant to this Order and according to the procedures established in that
program. Any disputes raised by the dischargers over reimbursement amounts
or methods used in that program shall be consistent with the dispute resolution
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procedures for that program.

Access to Sife and Records: In accordance with California Water Code Section .
13267(c), the dischargers shall permit the Board or its authorized .

representative:

a. Entry upon premises in which any pollution source exists, or may
potentially exist, or in which any required records are kept, which are
relevant to this Order.

b. Access to copy any records required to be kept under the requirements
of this Order. ' :

C. Inspection of any monitoring or remediation facilities instatled in
response to this Order.

d Sampling of any groundwater or soil which is accessible, or may
become accessible, as part of any investigation or remedial action
program undertaken by the dischargers. '

Self-Monitoring Program: The dischargers shall comply with the Self- .
Monitoring Program as attached to this Order and as may be amended by the
Executive Officer.

Contractor / Consultant Qualifications: All technical documents shall be signed
by and stamped with the seal of a California registered geologist, a California
certified engineering geologist, or a California registered civil engineer.

Lab Qualifications: All samples shall be analyzed by State-certified
laboratories or laboratories accepted by the Board using approved EPA
methods for the type of analysis to be performed. All laboratories shall
maintain quality assurance/quality control (QA/QC) records for Board review.
This provision does not apply to analyses that can only reasonably be
performed on-site (e.g. temperature).

Document Distribution: Copies of all correspondence, technical reports, and
other documents pertaining to compliance with this Order shatl be provided to
the following agencies:

a City of Livermore, Building Permits Section
b. County of Alameda, Zone 7

The Executive Officer may modify this distribution iist as needed.
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9. Repotting of Changed Owner or Operator. The dischargers shall file a
technical report on any changes in site occupancy or ownership associated with
the LASC and MOSC properties.

10.  Reporting of Hazardous Substance Release: If any hazardous substance is
discharged in or on any waters of the State, or discharged or deposited where it
is, or probably will be, discharged in or on any waters of the State, the
dischargers shall report such discharge to the Regjonal Board by calling (510)
286-1255 during regular office hours (Monday through Friday, 8:00 to 5:00).

A wiritten report shall be filed with the Board within five working days. The
report shall describe: the nature of the hazardous substance, estimated quantity
involved, duration of incident, cause of release, estimated size of affected area,
nature of effect, corrective actions taken or planned, schedule of corrective
actions planned, and persons/agencies notified.

This reporting is in addition to reporting to the Office of Emergency Services
required pursuant to the Health and Safety Code.

11.  Rescission of Existing Order. This Order supercedes and rescinds Order No.
03-139. In the event that this Order is not adopted by the Board, Order No. 93--
139 shall continue to be effective.

12.  Periodic SCR Review: The Board will review this Order periodically and may
revise it when necessary. :

1, Loretta K. Barsamian, Executive Officer, do hereby certify that the foregoing s a full, true,
and correct copy of an Order adopted by the California Regional Water Quality Control
Board, San Francisco Bay Region, on April 17, 1996.

%KW

K. Barsamian
Executive Officer

FAILURE TO COMPLY WITH THE REQUIREMENTS OF THIS ORDER MAY SUBJECT
YOU TO ENFORCEMENT ACTION, INCLUDING BUT NOT LIMITED TO: IMPOSITION
OF ADMINISTRATIVE CIVIL LIABILITY UNDER WATER CODE SECTIONS 13268 OR
13350, OR REFERRAL TO THE ATTORNEY GENERAL FOR INJUNCTIVE RELIEF OR

CIVIL OR CRIMINAL LIABILITY

Attachments: Figures - '
Self-Monitoring Program
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Figure 1 Site Map
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISOO BAY REGION

SELF-MONITORING PROGRAM FOR:

GRUBB AND ELLIS REALTY INCOME TRUST, LIQUIDATING TRUST, STARK
INVESTMENT COMPANY; CATELLUS DEVELOPMENT CORPORATION; STEVEN
SONG, MICHAEL NEELY AND PERRY NEELY dba MIKE' S ONE HOUR CLEANERS;
MILLER' S OUTPOST SHOPPING CENTER ASSOCIATES, IMA FINANCIAL ‘
CORPORATION; KATHLEEN McCORDUCK, JOHN McCORDUCK, PAMELA
McCORDUCK. AND SANDRA McCORDUCK MARONA; FORTNEY H. STARK, JR ;
CHARLES HARTZ dha PAUL' S SPARKLE CLEANERS

- for the properties
LIVERMORE ARCADE SHOPPING CENTER

located at FIRST AVENUE AND "P" STREET, AND
MILLER' S QUTPOST SHOPPING CENTER

located at RAILROAD AVENUE AND "P" STREET
LIVERMORE, ALAMEDA COUNTY

1. Authority and Purpose: The Board requests the technical reports required in this Self-
Monitoring Program pursuant to Water Code Sections 13267 and 13304. This Self-
Monitoring Program is intended to document compliance with Board Order No. 96- 052 (site
cleanup requirements). .

2 Monitoring: The dischargcré shall measure groundwater elevations semi-annually in all
monitoring wells, and shall collect and analyze representative samples of groundwater

- according to the following table:
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MW-26D | SA 8010 |

MW-28D | SA 8010 "

“Whenever wells are in operation, but no more than one sample per 6 months

Key: SA = Semi-Annually 8010 = EPA Method 8010 or equivalent

The dischargers shall sample any new monitoring wells semi-annually and analyze -
groundwater samples for the same constituents as shown in the above table. The
dischargers may propose changes in the above table; any proposed changes are subject
to Executive Officer approval.

Semi-annual Monitoring Reports: The dischargers shall submit semi-annual
monitoring reports to the Board no later than 30 days following the end of the

" monitoring period (e.g. Teport for first semi-annual monitoring period of the year

would be due July 30). The first semi-annual monitoring report shall be due on July
30, 1996. The reports shall include:

a Transmittal Letter; The transmittal letter shall discuss any violations during the
reporting period and actions taken or planned to correct the problem. The
Jetter shall be signed by the dischargers' principal executive officer or his/her
duly authorized representative, and shall include a statement by the official,
under penalty of perjury, that the report is true and carrect to the best of the
official's knowledge.

b. Groundwater Elevations: Groundwater elevation data shall be presented in
tabular form, and a groundwater elevation map should be prepared for each
monitored water-bearing zone. Historical groundwater elevations shall be
included in the second semi-annual report each year.

c. Groundwater Analyses: Groundwater sampling data shall be presented in
tabular form, and an isoconcentration map should be prepared for one or more
key contaminants for each monitored water-bearing zone, as appropriate. The
report shall indicate the analytical method used, detection limits obtained for
each reported constituent, and a summary of QA/QC data. Historical
groundwater sampling resuits shall be included in the second semi-annual
report each year. The report shall describe any significant increases in
contaminant concentrations since the last report, and any measures proposed to
address the increases. Supporting data, such as lab data sheets, need not be
included (however, see record keeping - below).

d Groundwater Extraction: If applicable, the report shall inciude groundwater
extraction results in tabular form, for each extraction wel! and for the site as a
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~ whole, expressed in gallons per minute and total groundwater volume for the
quarter. The report shall also include contaminant removal results, from
groundwater extraction wells and from other remediation systems (e.g. soil
vapor extraction), expressed in units of chemical mass per day and mass for the |
quarter. Historical mass removal results shall be included in the second semi-
annual report each year. , )

e.  Status Report: The semi-annual report shall describe relevant work completed
during the reporting period (e.g. site investigation, interim remedial measures)
and work planned for the following quarter.

5. Violation Reports: If the dischargers violate requirements in the Site Cleanup
1 . then the dischargers shall notify the Board office by telephone as soon
as practicable once the dischargers have knowledge of the violation. Board staff may,
depending on violation severity, require the dischargers to submit a separate technical
report on the violation within five working days of telephone notification.

6. Other Reports: The dischargers shall notify the Board in writing prior to any site
activities, such as construction or underground tank removal, which have the potential
to cause further migration of contaminants or which would provide new opportunities
for site investigation. : ' )

7. Record Keeping: The dischargers or their agent shall retain data generated for the
above reports, including lab results and QA/QC data, for a minimum of six years after
origination and shall make them avaitable to the Board upon request.

& SMP Revisions: Revisions 1o the Self-Monitoring Program may be ordered by the
Executive Officer, either on his/her own initiative or at the request of the dischargers.
Prior to making SMP revisions, the Executive Officer will consider the burden,
including costs, of associated self-monitoring reports relative to the benefits to be
obtained from these reports.

1, Loretta K. Barsamian, Executive Officer, hereby certify that this Self-Monitoring Program
was adopted by the Board on April 17, 199. 7 -

St L oo
Loretta K. Barsamian
Executive Oﬂicer
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