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CORRECTIVE ACTION FPLAN
for

ConocoPhillips (76) Service Station No. 6419
6401 Dublin Boulevard
Dublin, California

Report No. 140101.5

1.0 INTRODUCTION

At the request of ConocoPhillips, Gettler Ryan, Inc. (GR) has prepared this Corrective Action Plan
(CAP) for the subject site. This CAP evaluates various remedial options and selects the most
feasible and cost effective option to target the dissolved petroleum hydrocarbon plumc.

This CAP has been prepared based on the guidelines presented in the California Code of
Regulations, Title 23, Division 3, Chapter 16, Article TI, Sections 2725(b), (d}), and (e) through (g),
and formatied per the requirements of this regulation.

2.0 SITE DESCRIPTION
2.1 General

The subject site is an active service station located on the western corner of Dublin Boulevard and
Dougherty Road in Dublin, California (Figure 1). The site is bounded to the southeast by Dublin
Boulevard, to the northeast by Dougherty Road, and to the northwest and southwest by a shopping
center parking lot. Properties in the immediate sile vicinity arc used for a mixture of commercial
purposes that include service stations and retail shopping facilities. The site s located at an
approximate clevation of 330 feet above mean sea level.

Current aboveground site facilitics consist of two dispenser islands under a canopy, a car wash, and a
station building/convenience store. Two 12,000-gallon gasolinc underground storage tanks (USTs) are
located in the common pit immediately east of the station building. Eight monitoring wells and one
conductor casing well exist at and in the site vicinity. Pertinent sitc features are shown on Figure 2

2.2 Previous Environmental Work

On September 7, 1993, two 10,000-gallon gasoline USTs, one 550-gallon waste oil TUUST, one
6,000-gallon underground scptic tank, and the associated product piping were removed from the site
under observation by Kaprealian Engineering Inc. (KEI). Groundwater was observed entering the UST
excavation at a depth of approximately 14 feet below ground surface (bgs). Two 12,000-gallon and one
520-gallon double-wall glasteel USTs were installed in the same pit immediately northeast of the
canopy and dispenser islands. Seven soil samples were collected from the sidewalls and bottom of the
gasoling UST excavation at depths ranging from 13.5 to 17 feet bgs and analyzed for Total Petroleum
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Hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, and xylenes (BTEX), and total lead.
Pctrolcum hydrocarbon concentrations ranged from not detected to 2.6 parts per million (ppm) of
TPHg and up to 0.11 ppm of benzene.

Eight soil samplcs were collected from beneath the dispenser islands at depths of 2.5 and 5.5 feet bgs.
These samples were reported as not detected for TPHg and BTEX. Total lead concentrations in these
samples ranged from 4.8 to 14 ppm. Seven soil samples were collected from beneath the product lines
at depths ranging from 3 to 7 feet bgs and analyzed for TPHg, BTEX, and total lead. Petrolcum
hydrocarbon concentrations ranged from not detected to 9.7 ppm of TPHg and not detected to 0.15 ppm
of benzene.

Two soil samples were collected from beneath the former septic tank at a depth of 10 fect bgs and were
reported as not detected for TPHg and BTEX. One soil sample was collected from beneath the former
waste 0il UST at a depth of 8 feet bgs and analyzed for TPHg, BTEX, Total Petrolcum Hydrocarbons
as diesel (TPHd), Oil and Grease (O&Q), volatile organic compounds (VOCs) and five metals. The
sample contained 6.8 ppm of TPHg, 0.050 ppm of benzene, background concentrations of various
metals, and was not detected for TPHd, O&G, and VOCs (KEI, 1993).

Approximately 7,000 gallons of groundwater were removed from the UST excavation on September
10, 1993, After purging, groundwater stabilized at approximately 15 feet bgs, at which time
groundwater sample W1 was collected. The sample was reported to contain 2,600 parts per billion
(ppb) of TPHg, 33 ppb of benzene, 530 ppb of TPHA, allowablc concentrations of 5 metals, and was
reported as not detected for O&G and VOCs. On September 13 and 14, 1993, approximately 12,000
additional gallons of groundwater was removed from the excavation. Groundwater sample W2 was
collected from the excavation after groundwater had stabilized at approximately 12 fect bgs and was
analyzed for TPHg and BTEX. The samplc contained 740 ppb of TPHg and 14 ppb of benzene. A
hydrocarbon sheen was observed on the surface of the groundwaier in the southwest corner of the
cxcavation (KEI, 1993a).

As part of the UST replacement activities, approximatcly 850 cubic yards of soil was excavated and
stockpiled onsite. Approximately 750 cubic yards of soil was transported to The Browning Ferris
Incorporated (BFI) Vasco Road Landfill in Livermore, California. In addition, approximately 100
cubic yards of soil was transported to Forward, Inc. Landfill in Stockton, California for disposal. The
19,000 gallons of purged groundwater were transported to, treated, and disposed of at the
ConocoPhillips refinery located in Rodeo California (KEI1, 1993b).

Three onsite 2-inch diameter groundwater monitoring wells (MW-1, MW-2, and MW-3) were installed
in February 1994, Ten soil samples were collected during drilling at depths ranging from 5 to 17 feet
bgs and analyzed for TPHg and BTEX.

Tn July 1998, Environmental Resolutions, Inc. (ERI) conducted a four day soil vapor cxtraction test
at the site. Based on photoionization detector (P1D) readings from each well, meonitoring well MW-1
was selected as the extraction well. During the course ot the test, MIBE concentrations in the vapor
stream from MW-1 decreased from 1,700 to 47 ppb. ERI estimated that approximately 0.53 pounds
of TPHg and 6.5 pounds of MtBE (approximately 1 gallon of gasoline/additive) were extracied
1HO1.5 2
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during the four day test. Vacuum measurements oblained from MW-2 and MW-3 during the test
indicated that the effective radius of influence was likely to be less than 40 feet (ERI, 1998).

In June 1999, four onsite soil borings were drilled and completed as groundwater monitoting wells
MW-4 through MW-7. The wells were each installed to a total depth of approximately 19 feet bgs.
Selected soil samples from the well borings were analyzed for TPHg, BTEX, and M(BE. Petroleum
hydrocarbons were not detected in the four sotl samples coliccted from the soil borings except for
0.33 ppm of MtBE in a sample from well boring MW-6 at 12 feet bgs, and 0.010 ppm of benzene
and 0.0080 ppm of xylenes detected in a sample from well boring MW-7 at 6 feet bas (GR, 1999).

In November 1999, a four-inch diameter, slotted poly-vinyl chloride (PVC) Tank Pit Well was
installed in the gasoline UST pit backfill to allow purging of MtBE-impacted groundwater. Purging
of TPW-1 was initiated in December of 1999, From December 23, 1999 through December 24, 2002,
approximately 649,600 gallons of groundwater were removed from well TPW-1 and an estimated total
of 130.21 pounds of MtBE were removed from the site. On February 5, 2003, ConocoPhillips
concurred with GR’s recommendation to stop the groundwater purging, based on asymptotic levels of
cumulative pounds of MtBE removed. A total of approximately 679,600-gallons of groundwater were
removed during purging of TPW-1 from December 1999 to February 2003. The purged groundwater
was transported to, treated, and disposed of at the ConocoPhillips refinery located in Rodeo, California.

In September 2001, two offsite monitoring wells (MW-8 and MW-9) were installed to a depth of 20
fect bgs. Two soil samples from each well boring at depths of 5.5 and 7.5 feet bgs were analyzed for
TPHg, BTEX, and MtBE. The soil samples were all reported as non detect for the constitucnts
analvzed.

Historically, dissolved hydrocarbon concentrations in groundwater have ranged from not detected to

9,200 ppb of TPHg, not detected to 130 ppb of benzene, and not detected to 140,000 ppb of MIBE,
with well MW-1 showing the highest concentrations.

2.3 Geology and Hydrogeology

The subject site is located within the Dublin Sub-basin of the Livermore Valley Groundwater Basin
and the site vicinity is underlain by Holocene age fine grained alluvium that s described as
unconsolidated, plastic, moderately to poorly sorted carbonaceous silt and clay materials that are
generally less than 10 feet thick. The site is situated less than 0.5 miles from two mapped geologic
contacts separating the recent alluvium from Late Pleistocene alluvial deposits and Holocene
medium-grained alluvium. The sequence consists of weakly consolidated slightly weathered, poorly
sorted, irregularly interbedded clay, silt, sand, and gravel, with a thickness of at least 150 feet. The
younger deposits consist of unconsolidated, moderately sorted, pcrmeable fine sand, silt, and clayey
silt with a few thin beds of coarse sand, with a maximum thickness of 12 feet in the vicinity of the
site (United States Geological Survey, 1979). The site is also located approximately 0.6 miles west
of the Pleasanton Fault and 1.4 miles east of the Calaveras Fault (California Division of Mines and
Geology, 1990). The nearest surface water is an unnamed Canal, located approximately 1,000 feet

140101.5 3
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southwest of the site.

Boring logs from soil borings and monitoring wells indicate that the site 1s underlain by
approximately 6 to 12 feet of artificial fill material consisting of clay, gravel, and sand which overlie
the native soil at the site, The unsaturated (vadose) zone is comprised predominantly of clay and
silt. The saturated zone is comprised of clay with lenses of sand and clayey or sandy gravel.
Groundwater was initially encountered during drilling activities at depths ranging from
approximately 12 to 18 feet bgs.

The static depth to groundwater in the existing monitoring wells ranged from 5.63 to 6.85 feet below
TOC on February 17, 2003. Groundwater flow direction varied with a calculated gradient of 0.005
to 0.01 ft/ft. Historical depth to water has ranged from 5.09 to 9.64 teet below TOC. The historical
groundwater flow direction has been reported as variable with more recent events reported as
predominantly southwest.

3.0 CORRECTIVE ACTION PLAN COMPONENTS

3.1 Impact Assessment

1. The physical and chemical characteristics of the hazardous substance or its
constituents, including their toxicity, persistence, and potential for migration in water,
soil, and air:

Based on the analytical results for both soil and groundwater samples collected to date, the primary
contaminant appears to be gasolinc (BTEX constituents and MtBE). Material Safety Data Sheets
(MSDS) for unleaded gasoline are attached in Appendix A. The MSDS describe the physical and
chemical characteristics of gasoline and its components.

The analytical results of the groundwater samples collected from the monitering wells at and in the
vicinity of the site indicatc that dissolved concentrations of petroleum hydrocarbons are present in
the wells. Free product has never been detected at the site. It is GR’s understanding that as of
January 1, 2001, ConocoPhillips no longer delivers fuel containing MtBE to service stations in
northern California. ConocoPhillips has replaced MtBE with cthanol to comply with the federal
requirement for oxygenated fuels in California.

p The hydrogeologic characteristics of the site and the surrounding area where the
unauthorized release has migrated or might migrate:

The most recent monitoring and sampling event at the site was conducted on February 17, 2003, On
this date, the measured depth to groundwater in the monitoring wells ranged from 5.63 to 6.85 feet
below TOC. The groundwater flow direction at the site varied, but was predominantly southwest, at
a calculated gradient of 0.005 to 0.01f/ft. The historical groundwater flow direction generally has
been southwest.

1401015 4
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Boring logs from soil borings and monitoring wells indicate that the saturated zone is comprised of
clay with lenses of sand and clayey or sandy gravel. Groundwater was initially encountered at
depths ranging from approximately 12 to 18 feet bgs.

The MtBE plume beneath the sitc is generally defined in the downgradient direction. However,
rccent quarterly sampling appears to indicate that the hydrocarbon plume may have migrated offsite
beneath Dublin Boulcvard.

3. The proximity and quality of nearby surface waters, wetlands, or groundwater, and the
current and potential beneficial uscs of these waters:

Surfacc Waters

Based on the USGS Topographic Map for this area, the nearest surface water bodies are an unnamed
canal located approximately 1,000 feet southwest of the site and Chabot Canal, located
approxamately 1,700 feet east of the site. The South San Ramon Creek is located approximately
2,400 fect west of the site and flows generally to the south. The unnamed canal flows generally
towards the south into the South San Ramon Creek which empties into the Arroyo de la Laguna
which flows southward along the eastern base of the Pleasanton Ridge. Eventually the Arroyo dela
Laguna empties into Alameda Creek, which tn turn flows westerly and ultimately drains to San
Francisco Bay.

According to information contained in the Water Quality Control Plan for the Regional Water
Quality Control Board (RWQCB), San Francisco Bay Basin (Basin Plan) dated June 21, 1995, the
cxisting and potential beneficial uses for the San Francisco Bay are as follows:

Occan, Commercial, and Sport Fishing
Estuarine Habitat

Industrial Scrvice Supply

Fish Migration

Navigation

Preservation of Rare and Endangered Species
Water Contact Recreation
Non-Contact Water Recreation
Shellfish Harvesting

Fish Spawning (Potential)

Wildlife Habitat

* % & & % & 0 & 5 2 @

No discharges (past or present) to surface waters at the subject site are known to GR.
Wetlands

There are no wetlands in the vicinity of the site. Per the Basin Plan and topographic maps, the

140101.5 5
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nearest wetlands are located in Coyote Hills, west of the city of Fremont, approximately 12 miles
southwest of the site. Additionally, the wetlands are separated from the site by the East Bay Hills.

Groundwater

Per the Basin Plan, the existing and potential beneficial uses applicable to groundwater in the San
Francisco Basin include municipal and domestic water supply, industrial process water supply,
industrial service water supply, and agricultural water supply.

4. The potential effects of residual contamination on nearby surface water, wetlands, and
groundwater:

According to the Geotracker Website, there is one public water producing well located within | mile
of the site, however Geotracker reported that this well was abandoned. Based on the information
presented in subsections 2 and 3 above, the potential effects of residual contamination on nearby
surface water and wetlands is considered to be minimal. However, based on the analytical results of
the groundwater samples collected from the monitoring wells to date, the first aquifer beneath the
site has been impacted by petroleum hydrocarbons. Because of the lack of potential receptors within
1 mile of the sitc, it is highly unlikely that impacted groundwater from beneath the site will adversely
affect the public dnnking water supply.

3.2 Fcasibility Study

The responsible party shall conduct a feasibility study to evaluate the alternatives for
remedying or mitigating the actual or potential adverse cffects of the unauthorized release.
Each alternative shall be evaluated for cost effectiveness, and the responsible party shall
proposc to implement the most cost-effective corrective action:

GR has reviewed various proven and recent remedial options that are available for use at the site.
The following is a brief description and comparison of thosc options:

OPTION #1 - NO REMEDIAL ACTION/LONG TERM MONITORING AND
NATURAL ATTENUATION

COST: $25,000 10 $50,000
TIME FRAME: Long term

ADVANTAGES: 1) Low annual cost
2) Minimal disruption of station operations

DISADVANTAGES: 1) Potential lianlity
2) No defined project completion/closure

140101 .5 f
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3) Potential migration of hydrocarhons

CONCLUSION: Not a suitable approach for this site at this time. However,
groundwater monitoring and sampling will continue at the site.

OPTION #2 - EXCAVATION OF IMPACTED SOIL
COST: $200,000 to $400,000
TIME FRAME: Short term

ADVANTAGES: 1) Potential for quick and effective soarce removal if site conditions
are tavorablc.

DISADVANTAGES: 1) Excavation would disrupt station activities and is not feasible due
to onsite above and below ground structures.
2) Excavation does not address hydrocarbon impacted groundwater,
therefore, hydrocarbon impact in the capillary fringe zone would
be expected to remain.

CONCLUSION: Not a suitable approach for this site; more appropriate methods are
available.

OPTION #3 - GROUND WATER PUMP AND TREAT

During December 1999 through February 2003, weekly groundwater purging events were
performed from the conductor casing well installed in the UST cavity. During the purging
events, approximately 679,600-gallons of groundwater were removed from the site,
Groundwater purging events were terminated in Febraary 2003 based on asymptotic levels
being reached.

COST: $250,000 to $550,000
TIME FRAME: Long term

ADVANTAGES: 1) Potential for hydraulic control.
2) Removal of hvdrocarbon impacted groundwater can reduce
dissolved hydrocarbon concentrations.

DISADVANTAGES: 1) Lawrence Livermore National Laboratory report issued in 1995
found that pump and treat remediation is recognized as being
inetfectual at reaching cleanup goals, since asymptotic levels arc
typically reached prior to achieving cleanup goals.

2) Construction and operation costs for a extraction system would be
high.
7
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3) Disruption of station activities in order 1o install wells and piping.

CONCLUSION: Aquifer testing would be required to determine if this technology 1s
feasible for this site. Based on groundwater purging events at the site
reaching asymptotic levels, more appropriate methods are available.

OPTION #4 - VAPOR EXTRACTION
COST: $200,000 to $400,000
TIME FRAME: Medium to long tcrm due to low hydrocarbon extraction rate

ADVANTAGES: 1) Can remediatc capillary fringe soils.
2) Can reduce dissolved concentrations in ground water.

DISADVANTAGES: 1) Ineffective in fine grained soils such as silt and clay encouniered
at the site.

2} Disruption of station activities in order to install wells and piping.

3} Construction and operation costs for a extraction system would be

high.

CONCLUSION: Based on the fine grained soils beneath the site, VE is not a suitable
approach for this site; more appropriate methods are available.

OPTION #5 - OZONE MICROSPARGING

Ozonc microsparging is a process where ozone in air is introduced into the groundwater
through specially designed spargers to creatc small “microbubbles.” As these microbubbles
rise within the column of water, the dissolved VOCs are rapidly oxidized. Low total flow
rates (2-6 cfin) are used. Any ozone not consumed in the direct reaction with hydrocarbons
rapidly decomposes to oxygen. This has an added benefit of stimulating the natural
biological depradation.

COST: $95,000 to $225,000
TIME FRAME: Short term for impacts on and near the stte, longer for offsite impacts.

ADVANTAGES: 1) Relatively low equipment and operating costs.
2) Because of low flow rates, vapor cxtraction to capture off gassing
18 not required.
3) Natural biodegradation rates may be enhanced by introduction of
OLygen.
4} GR tests at other sites indicates the abilily of an ozone air mixture
o degrade MtBE, which is the main constituent of concemn.

3



Correetive Action Plan — ConocoPhillips (76) Service Station No. 6419, Dublin, California

August 2§, 2003

DISADVANTAGES: 1) Areas outside of the injection point radius of influence may take

longer to treat.
2) Might be difficult to treat large areas.

CONCLUSION: A feasiblc and cost effective approach for remediating impacted

groundwater beneath the site.

FEASIBILITY STUDY (Continued)

1.

For all sitcs, cach recommended alternative shall be designed to mitigate
nuisance conditions and risk of fire or explosion:

A sile-specific Health and Safety Plan (HSP) will be prepared for the
approved scope of work. The HSP will be implemented during site activities
in order to ensure sitc and community safety. The GR Company Health and
Safety Plan, revised on February 11, 2002, covers construction and
maintenance activities that may occur during installation and operation of an
ozone microsparge system, and includes procedures to mitigate the potential
for fire, explosion, or unauthorized release of ozone.

For sites where unauthorized release affects or threatens water with
current or potential beneficial uses designated in water quality control
plans, the feasibility stndy shall also identify and evaluate at least two
alternatives for restoring or protecting these beneficial uses:

As previously stated in this CAP, the dissolved petroleumn hydrocarbons that
are present beneath the subject sitec do not appear to threaten any surface
water or wetlands in the vicinity of the site that have a current or potential
beneficial use. However, the groundwater in the vicinity of the sitc has been
classified by the RWQCB as an area of current and/or potential beneficial
use, Therefore, GR rccommends installation of an ozone microsparge system
to remediate the impacted groundwater beneath and in the vicinity of the sitc.

The existing groundwater monitoring wells are currently monitored and sampled semi-annually.
This program will be continued and modified, as approprtate, to provide verification monitoring of
corrective action cffectiveness and progress towards cleanup levels.

3.3 Cleanup Levels

Cleanup levels for ground or surface waters, affected or threatened by the unauthorized release, shall
meet the following requirements:

(i) For waters with current or potential beneficial uses for which numerical objectives

140101.5
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have been designated in water quality control plans, the responsible party shall
propose at least two alternatives to achieve these numerical objectives.

(ii) For waters with current or potential beneficial uses for which no numerical
objectives have been designated in water quality control plans, the responsible party
shall recommend targetl cleanup levels for long-term corrective actions to the
regulatory agency for concurrence.

Final cleanup level goals for MtBE and BTEX constituents will be the Califorma Department of
Health Services Maximum Contaminant Levels (MCLs), which are 13 ppb for MtBE, 1.0 ppb for
benzene, 150 ppb for toluene, 300 ppb for ethylbenzene and 1,750 ppb for xylenes.

If the above MCL cleanup levels canmot be attained, then remediation will cease when asymptotic
concentrations are reached. Concentrations will be declared to be asymptotic when no statistically
significant changes are observed.

If it appears that the clcanup goals cannot be attained, an evaluation of risk to human health and

environment (Risk-Based Comrective Action or RBCA) may be proposed. The RBCA would
determine site specific Risk Bascd Screening Levels, which could then be implemented for the site.

3.4  Remedial Action Plan

Based on the information provided and the various remedial alternatives evaluated in this CAP, GR
recommends the installation of an ozone sparge system, presented as Option #5 above. Proposed
microsparge point locations are shown on Figure 2. The ozone sparge system will consist of 10
sparge points (SP-1 through SP-10) placed at depths of approximately 25 fcet bgs to target the
shallow impacted groundwater.

Once the remedial system is installed and operating for as period of six months, a system status
report will be issued, which will include progress monitoring results. Further status reports will be
prepared and submitted on a semi-annual basis.

4.0 Work Plan for Ozone Microsparge System Installation

GR proposes to instal] ten microsparge points to initiate remediation of the known hydrocarbon
plume beneath and in the vicinity of the site. The proposed sparge points will target the shallow
impacted groundwater. The proposed locations of the sparge points are presented on Figure 2.

4.1 Pre-Field Activities

GR will update the site-specific safcty plan and obfain the necessary drilling permits from the
Alameda County Environmental Health Services. A private utility locator will be contracted to

140101.5 10
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locate any underground utilities near the proposed drilling locations and Underground Service Alert
(USA) will be notified 48 hours prior to drilling,.

4.2 Drilling and Sampling

Drilling and sparge point construction activities will be performed by a California licensed driller. A
GR geologist will observe the drilling, collect soil samples for possible chemical analyses, describe the
encountered soil, and prepare a log of each boring, as detailed in GR’s Field Methods and Procedures
(Appendix B). The borings will be advanced using 8-inch-diameter hollow-stem augers driven by a
truck-mounted drill rig.

Soil samples from each sampled interval will be screened in the field for the presence of volatile
organic compounds using a photoionization detector (PID). Soil screening data will be collected for
reconnaissance purposes only, and will not be used as verification of the presence or absence of
petroleum hydrocarbons. Screening data will be recorded on cach boring log.

4.3 Sparge Point Installation

The sparge points will be constructed with 2-inch diameter sparge points attached to %-inch blank
schedule 80 PVC casing installed through the hollow-stem augers. The sparge points arc composed
of 30-inch long sections of microporous plastic. It is anticipated that the sparge points will be
installed to a depth of approximatcly 25 feet bgs. The actual installed depth of the sparge points will
be depended upon field conditions. Proposed sparge point construction details are presented on
Figure 3.

Sclect soil samples collected for deseription and possible chemical analysis will be obtained from
select borings. The actual number of samples submitted for chemical analysis will depend on site
conditions and ficld screening data.

Drill cuttings will be stockpiled at the site pending analysis and disposal. Stockpiled cuttings will be
placed on and covered with plastic sheeting. Four soil samples from the drill cuttings will be collected
for disposal characterization as described in Appendix B. Upon approval from the landfill, the drill
cuttings will be transported by a ConocoPhillips-approved soil hauler to Forward Landfill, located in
Manteca, California. Watcr generated during cleaning of the drilling equipment will be stored at the
gite in properly labeled drums, pending transportation to the ConocoPhillips Refinery in Rodeo,
California, for disposal.

4.4 Lahoratory Analvses

All samples will be submitted to a Califorma-certified Hazardous Materials Testing Laboratory.
Sclected soil samples will be analyzed for TPHp, BTEX, and the fuel oxygenates MtBE, tertiary butyl
alcohol (TBA), di-isopropyl cther (DIPE), ethyl tertiary butyl ether (ETBE), and tertiary amyl methyl
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cther (TAME) by EPA Method 8260. The disposal characterization sample from the soil stockpile will
be analyzed for TPHe, BTEX, MtBE, and total lead as required by the disposal facility.

4.5 Reporting

Following receipt and analysis of al] data, and the installation and startup of the ozone microsparge
system is complete, a report detailing the installation procedures, startup of the system, progress
sampling, and status reporting will be prepared. Tn addition, select wells will be sampled on a monthly
basis to monitor system progress. These reports will be submitted to ConocoPllips for their use and
distribution.

4.6 Schedule

The proposed activities detailed in the Work Plan will commence upon regulatory approval of this
CAP.

4.7  Staff

Mr. Jed A. Douglas, a Registered Geologist in the State of California (R.G. No. 7516) will provide
technical oversight and review of the work. Mr. David Vossler, Project Manager, will supervise
implementation of the field and office operations. GR employs a staff of geologists, engineers, and
technicians who will assist with the project.
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WELL CONSTRUCTION DETAIL

E A Total Depth of Boring 25 ft.
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APPENDIX A

MATERIAL SAFETY DATA SHEETS FOR GASOLINE



MATERTAL

Producl Neoowe:
LQdLPt Code:
Fl

Caupline with
ME}Liple

Eihannl

ELHJUFT Name: Gasoline zthanol
Code: Muwtiple

synenyms:  Conventionzl Unleaded Gasolines

wllh
rrodiact

@ 5,7, 7.7, 8.0, B.Z, 10.0%
ORPREC Y7, 89, 20, 51, %2 Octaznc
PWG - RlI Grades - /.04, B3, 11
@ 5.7%
Goeneric Name: Unleaded CGazoline
i Responsible Parcy: Wosco Corporetion
72 Cummings Point Road
S-amlord, 1
0Rz01
For further information contact Help Desk
Bam - 4om Pacific Time,

SATETY DATA SHEET

CHEMICAL PRODUCT ANL COMPANY IDFNTIFICPTIDN

age L
- ALl Grades Ethaznol
Bthanol @ 6.0%
.5, 13.5, 15.0 - ELhanc!

Mon- Fri: 1-B00-767-09472

EMERGENCY OVERVIEW

24 Hour Emergency Telephone Numbers:

Tor Chemical Emergencies: For

Health Emergencic::

Spill, Lleak, Firc or Rcocident
Call CHEMTREC
North Bmorica:
Othoos:

(GO0DY424-5300
(703)527-3887 {(collaect)

My b2 hammful or fatal
hazard, Pozsible cancer hazard hased
harmful. Causcs moderato Lo severe
irritaticn. A component is a bhirth de
ventilation adeguarte To koep sXposure

Hezlth Hazsrds:

1f any. Avoild caposure during pregnan
or mist. Ave.d contact with eyes, ski

tzste or swallow. Wash thoroughly alt

falifornia Poiso
Control Syslenm

Cont.
(utside UE:

skin

n

Us: /&OO}jSC JCHRERT
415)821-53.
i1 swallowed.
on animal data.
ilrritation. (auvses
feoel hazard., Use
below recommended iimits,
cy. DNvoeid breathing vapor
n and clothing. o not

cr handling.

Aepirztion
Vapor
eve

Physical Hazards: CLxlremely flammubre liquid and vapor. Vapor can
causc Tlssh fire. Keen awsy Lrom heat, sparks, ilames, =static
! cleeiricaty or other scurcos of dgnition.
» Thysical Form: Liguid L ] L
(IESUE Le<e: 03/25/89 ) B Status: Finel Revised
Sevised Secliops: 1, 2, 3, 4, &, &, 7, 8,5, 11, 14.
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Product Name-
Froduct Code:

Gazoline
CMultiple

with Bthancl

Page 2 of 1h

» Appearance:

Clear Lo amber .

* Odor: Gzazoline
NFPA HAZARD CLASS- Health; 1 (8light)
Flammability: 3 (High)
_Reactivity: 0 (Least)

2. COMPOSITION/INFORMATION ON INGREDIENTS

HAZARDDU? COMFPONENTS § Waight EXPOSURE GUIDELINE .
Linits Agency  Type _
Gasoline 20-100 300 ppm ACGIH TWA
CAS# None 500 ppm ACGTH STEL
Xylenes 1-14 100 ppm ACGIH TWA
CAS# 1330-20-7 150 ppm ACGIH SETEL
100 ppm CSHA TWA
1000 ppm NIOSH 1890 IDLE
Ethanol <10 10C0 ppm ACGTH . TWA
CAS# 64-17-5 1000 ppm OSHA TRA
Toluene 1-% 20 ppm ACGIH TWA-SKIN
CAS# 10B-88-3 200 ppm OSHA TWA
500 mg/m3 O3HZ STEL
300 ppm QOS5HEA CEIL
2000 ppm NICQSH 1990 IYDLY
1,2,4~Trimethyl Benzens 1-5 25 ppm ACGIH TWA
CAS# 95-63-6
Ethyl Benzene 1-5 100 ppm ACGIN TWA
CAS# 100-41-4 125 ppm ACGTIN STEL
160 pom OSHA TWA
2000 ppm NIOSH 1990 TDLH
n~Hexane <4 50 ppm ACGTH TWA
CAS# 110-54-3 500 ppm OSEA TWA
: 2000 ppm NIO3H 1990 IDhLH
Cyclohexane <3 300 ppm ACGIIr TWA
CAS# 110-82-7 400 ppm O5HA TWh
10000 ppm NIOSH 1930 IpLi
Benzene <l 2 0.5 ppm ACGIH TWA-SKIN
CAS# 71-43-2 2.5 ppm ACGII STFL-SKIN
Issue Date: 03/29/99 Status: Final Roviscd
| Revised Sectioms: 1, 2, 3, 4, 5, 6, 7, 8, 9, 1, 14 _




Frodoct Hawe: (Gacolirese with Fthanol

Page 2 of 1L
[Pruduct Zode Multipls

1 ppm (IEHA S TWA
h ppm s STEL
3000 ppm N10S8HE 1890 1ITLII

Note: Stale, loc:l or other agencies of advisory groups may hawve
catakllished more etrainge=t 1imits. Consult an industrial hyglenist
crouimitar professional, or your locs! agencles, nor Turther
AnFormats on.

Contains benzene. 1f ewpcsurs concentralions exceed the U0 ppm

action level, OZHRA reguircments for persconal protactlve sguipment,
regulated arces and Lrainine may epply (ZA9CFR191C, 1028, . Also see
Sectior 4.

3. HAZARD

& IDENTIFICATION

BOTENTTAL HEALTH EFFECTS:

Eye: Hye irritant. Cenlact may cause stinging, watcering, rednosy,
and swelling.

Skin: Skin irritanl. Conlacl may cause redness, lichking, and
burning of {the skin. FProlonged or repeated contacl may cause
drving and cracking of the skin, burnzs, and severe skin damage.
Contacl mway result in skin zksorption but sympToms of toxiclty
are nol anticipated by this route alone under ncermal conditions
of use.

Inhalation (Breathing): l.ow mo moderaic degres of tomiclily by
inhalatlon.

Ingestieon (Swallowing) : Low degree of ftoxicity by ingestion.
RSPIRATION fIAZARD - This malcrlal can enfter lungs during
swallowing or vomiting and couse lung irflammation and damage.

Signs and Symptems: Effects of cverexposurc may include irriTalion
ol the nose and throat, irritation of the digestive twract,
nausca, vomiting, Tlushing, transienl cxeitation rollowed by
zigns of nervous sysiem depression (e.g., headache, drowsziness,
dizrine=zs, lcussz ol coordinatlion, ard faticue), blurred vision,
drunkenness, stuper, Llremors, respliratory failure,
anoonscilousness, convalsions and death.

Cancer: A component 1s 2 known cencer huaward (s=se Hecotion 11 .
Target Organs: Overvxposure mey oRiIsSe injury te the ceptral

nervows system, stomach, liver, mele yeproductive sysitom anrd
heart (see Seclion 11).

Iosue Date: 02/29/44 : Soetus: Final Revisod
Tevised Sections: V1, 2, 3, 04, &, &, Y, B
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Froduct Code: Multiple _ _ _

|

Developmental: A component is a potential hazard to the fetus (see

Secticn J1).

Other Comments: Most adverse hezlth sffects associated wilh
ethanol, a component of this material, are related to the
chronic ingestion of alccholic beverages. Alcoholism has hecn
assocliated with liver, stomach, heart, and nervous system
damage, cancer, adverse reproductive cffects, and effects on the
developing fetus. Many.of these effects may be relatsed to the
profound metabolic changes that result from conatantly high
blecod levels of alcohol. This exposure pattern is significantly
different from that of persons handling industrial sthznol in

the workplace or from refueling cars with gasoline containing
ethancl.

Reports have associated repeated and prolonged occupational
Cverexpasure to solvents with permanent brain and nervoe
damage (sometimes referred to as Solvent or Painters' Syndrome).

Intentional mizuse by deliberately concentrating and inhaling
this material may be harmful or fatal.

us system

Pre-Existing Medical Conditions: Condilions aggravaled by
exposure may include skin diszorders, rasplratory (asthma-like)
disorders and liver disorders.

Exposure to high concentrations of this material may increase
the sensitivity of the heart to cdertain drugs. Persons with

pre—existing hesart disorders mey be more susceptible to this

L effect (see Section 4 - Note ta Physicians).

[;. FIRST AID MEASURES

LTS

i

Eye: Move victim away from exposure and into fresh air. TIf
irritation or redness develops, flush eyes with clean water and
seek medical attention. For direct coentact, hold eyelids apart

and flush the zffected eye(s) with clean water for at least 15
minutes. Seek mediczl attention.

Skin: Remove contaminated shoes and clothing, and fiush affected
area(s) with large amounts of water. If skin surface is
damaged, apply a clean dressing and seek medical attention. 1f
skin surface is not damaged, cluanse affected area |
by washing with mild soap and water.
develops, =seek medical attention.

g) theroughly
If irritation or redness

Inhalation (Rreathing): 't respirvatory sympltoms or other symptomns
of exposure develop, move victim away from source of BXpOsUre

Issue Dale: 03/29]99 Statusf Final Roviged
Revized Sections: 1, 2, 3, 4, 5, b, 7. B, 9, 11, 14
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Froadact Code: Moltiplc '

— - —_— . _———

znd inte frvoesh air.  If symoloms persisit, ook immediats medical
zttenticr. Jf vicrnim is not breathing, clesr airway and
Lnediately beain avbificial respiralicon. 1 breasithing

diil ouliics develow, oxvgen vshouvlo be cdoinlstered by guallfied
! i b
perzonmel.  Sceck Lmwediate madical atten_ion.
Ingestion {Swallowing) : Msporation hazard: Do not Znduce vomiling

:
or give anything by moath becausce this materlal can enter the
lungs and cause asevoerc lung damage.  1f vietin 1s drowsy ot
onconsclous and vemiting, place on the lefit sicae with the haszc
down. f posaible, do mot lesve victim unattonded and obssrve
closely for adequacy ol breathing. Scck medical aticnlion.

Note To Physicians: Epinenhrine and other sympalhomimetic druags
may initiate cardiac srvhyvthmias in perzong exposed To nigh
concoenlrations of this malerial {e&.g., in encloged =Epaces or
with deliberstc abuse). The uvse o other drugs with less
arrhythmogenic potentizl should be considered. I
sympathoninetic drugs are administersd, observe Zor ths !
development ot cardiac arrhythmias.

Higb-pressure hydrocarbon injection injuries may produce
suhstantial necrosis of underlyving Llssue despite an innocuocus
! appearing external wound. Often these injuries require

zxtersive emergercy surgical debridement and all injurles should
be evaluated by a2 specialist in order Lo assess the extoent of
injury.

Federal regulations (2% CFR 1810.1028) specify medical
surveillance programs Tor cerialn e¥posures Lo benzene above the
actlion level or Pkl {(speciiicd in Section (1) (1) (1) of the
Standard). In addition, smplovees sxposcd Iin an smergency
sitnation shz1l, as described in Scolion (3) (4) (1), provide =z
urine sample at the end of the =hift for messurcmenl ol urine
phenol.

“5_ FIRE FIGETING MEASURES

- e - : —]

Flamms=ble Properties: Flesh -Point: —49°F/-457C

GENA Flommabi ity Closs: Flammable Liguoid
TEILE: 1.4/ UZlwu: 7.6

Ruicicnition Temporotnrya: BIZTT/444°C

k Unuzual Fire & Explosion Hazards: This matericl 1g ecxlromsly
| Tosze Doto: 03/29/99 Stotus: Dinsl Revisod |

‘Re"i:&d Secticnesr 1, 4, R, 4, L, &, 4, 8, &, 11, 14




Multiple

Tlammable and can he ignited by heat, sparks, flames, or ctherx
sources of ignition {e.g., static electricity, pilot lighls, or
mechanical/electrical equipment). Vapors may travel
considerable distances to a source of ignition where they can
ignite, flash back, or explode. May create vapcr/air explosion
Nazard indoors, in confined spaces, outdoors, or in sawers.
Vapors are heavier than air and can accumulate in low aress. If

container is not properly cooled, it can rupture in the heat of
a fire.

(;;oduct Mame: Gasoline with Ethancl . Page 6 of 15§
| Product Code: |

Extinguishing Media: Dry chemical, carbon dioxide, or
aleocheol-resistant foam is recommended. Water spray is
recommended to cool or protect exposed materials or structures.
Carbon dioxide can displace oxygen. Use caution when applying
carbon dioxide in confined Spaces. Water may be ineffective for

extinguishment, unless used under faveorable conditions by
experienced fire fighters.

Fire Fighting Instructions: Yor fires beyond the in
emergency responders in the immediate hazard area sheuld wear
bunker gear. When the potential chemical hazard is unknown, in
enclesed or confined spaces, or when explicitly required by DOT,
a self contained breathing apparatus should be worn, In

addition, wear cther appropriate protective equipment as
conditions warrant (see Section 8).

cipient stage,

Izolate immediate hazard area, keep unauthorized personnel out,
Step spill/release if it can be dons with minimal risk. Move

undamaged containers from immediats hazard area if it can be
done with minimal risk.

Water spray may be useful in minimizing or dispersing vapors and
to protect personnel. Cool egquipment exposed to fire with
water, if it can be done with minimal risk. BAvoid Spreading
burning liquid with water used for cooling purposes.

€. ACCIDENTAL RELEASE MEASURES

Extremely flammable., Keep all sources of ignition and hot metal
surfaces away from spill/release. The use of explosion-proof
equipment is recommended.

3tay upwind and away from spill/release.
of the spili/releasze, isclate
unautherized personnel out.

with minimal risk.

Notily persons down wind
lmmediate hazard arca and keop

Stop spill/release if il can be done
Wear appropriate protective equipment including

l8sue Data: 03/29/99 Status: Final Rovised
Revised Sections: 1, 2, 3, 4, h, 6, T, 8, 9, 11, 14'_ ’
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Producl Name: Gazolins w'th Brhanol
Froduct Code: Multiple

rage 7 ool 1h

respiratory prolestion a=s conditions warrant. (Rree Section §) .

Proevonl splil_ed meterzzl from sntering sewers, =torm drains, olher
Uﬂ-H“HDT'” A drainage systoms, ond ratueal waterways.,  Dile Lar
anead of spill for Jator recovery or disposal.  Use Loam on spille

n
—

Lo maremize vapors (see Section LY. Jee waler spaoringly Lo reducce
. . . . !
disposal regul rements. Sp1lled material may be absorbed into an :

Aappropriclte abrorbent material.

Notify Tire anthoritics and appreopriate federal, state, and local
ggencias. Immediale clcoanup ol any spill 1s secommendsd. I =pil]
of arny amcunt is nede inlo or upon navigalble watcrs, Lhe contiguons
zoene, ol adjolning shorelinses, nolily Lthe Halional Rosponze CentTer
{phone nwrber BO0- 474-018027 .

|

another. Can accumulate =lallic charge by flow or agilalion.

o ——
7. BANDLING AND STORAGE

* S R - - _ o = i
| Handling: Opcn conftainer slowly to melisve any pressure Hond and

% ground all equipment when transferring from ons xaru\l to

;

Can e dlgnited hy static discharcs. The use of explosion-proof
cgu_pment is recommended and may he reguired (==e appropriatc
[ize codes). HeTer to NFPFR-704 znd/or APT RF 2003 for =peciiic
bonding/grounding reguirements.

Do oot enter confined spaces such as tanks or pits withouat
lollowing preoper entry procsedurss such as ASTM D-4274 znd ZSCFR
1910.146. The use of appropriate respirstory protection Ls
zdvi=sed when concoenlrations cxceed any established exposures
limite {ses Zec lions 2 and B).

Do not wear confaminated clothing or shoss.  Eeep conltaninzated
clothing away from scouarces of ignition such &5 sparks or opan
Llanes. Use good personsl hygilene prachice.

High pressure injeclion ol hydrecarbon Tucls, hyvdrsulic oils or
greases anader the s=kin may Lhave sericds CconseguUenoes cveil thmugh}
no synptoms or injury may be apparent.  This can happoen ‘
accldentally when using high pressure cguipment such zs high
prrssurce givase guns, fuel injeclion apparatus or Lrom pinhole
leepks in tubing of high prossure hydrauviic oll cguipmeri

"Emnty”" contRincrs relain residuoe and may bhe dangerous. Do onet
cressurlizs, cut, weld, hrare, soldexr, drill, crind, or expnusco
such conlasliners to heoot, Llzme, sparks, ol olher sources of
Sonition. They mey cxplods and crlEe injuwy or death. YR Ly

P Tesiie Dotoe: D2/26/6G Sratns: Fina’ Levised
Rewvliaen Sections: 1, F, 3, 4, L, £, 7, &, &, 11, 14 ?




Product Name: Gascline with Fthangl ' Page 8 of 15
Product Code: Multiple . . .

drums should be completely drained, properly bunged, and
promptly shipped to the supplier or a drum reconditioner.
containers should be disposed of in an envirconmentally safe
manner and in acceordance with governmental regulations.

All

Before working on or in tanks which contaln or have contained
this material, refer to OSHA regulations, ANSI Z49.1 and other

references pertaining to cleaning, repairing, welding, or other
contemplated operations.

Storage: FKeep container(s) tightly closed. Use and store this
material in cool, dry, well-ventilated arezs away f{rom heat,
direct sunlight, hot metal surfaces, and all scurces of
ignition. Post area "No Smoking or Cpen Flame."
approved contziners. Keep away from any lncompatible material
{see Section 10). Protect container(s) against physical damage,
Outdoor or detached storage is preferred. Indoor storage
should meet OSHA standards and appropriste fire codes.

stors only in

Portable Containers:

static electricity may ignite gasoline vapors when £illing
portable containers. To avold static buildup do not use a
nozzle lock open device. Use only approved contuiners for the
storage of gasoline. Place the container on the ground before

filling. Keep the nozzle in contact with the container during
£illing.

Do not £ill any portable container in or on a vehicle or marine
craft.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

=t P

Engineering controls: If current ventilation practices are not

adequate to maintain airborne concentrations below Lhe
established exposure limits (see Section 2), additicnal
ventilation or exhaust systems may be reguired.

Where explosive
mixtures may be present,

@lectrical systems safe for such
locations must be used (see appropriate electrical codes)
Personal Protective Equipment (PPE) :

Respiratory: A NIOSH cerlified air purifying respirator with
an corganic vapor carlridge may be used under conditions
where airborne concentrations are expacled to

cxcacd
exposure limits (see Section 2).

Issue Dafe}-03/29]99 Spdfuéz Final Revised
Reviaed Sections: 1, 2, 3, 4, 5, &, 7, 8, 9, 11, 14




Froduct Name: Gasoline with Rihenol

Froguct Code: dMuliiple

Protection provided by air puriiyving respirators s

Paogce 9 of LG

limiled (sce wancfeaocturer's resprator sclecllon gulach. !

Uit a positive pressure air supplied respirelor 1L thoere ;
o opolontial fer an uncontrolleon
are not known, oo any other ciicomstances whore alr

puriiving respiralors may nol provide adegucle proloction.

A respirvatory protectlon program Lhat mestls OSREA'R 2% CFR
1010.1234 and ANSL £B88.27 reguiremanis nmust be followed
whenever workplace cenditions warrent a respirifor’s uso.

Skin: 7Ths uss of glovas imperviouns to Lhe speciiic meterial

releane,

handled is zdvised Lo preve-t skin coentzcot,

irritation, absorption, and skin damage
manufzeturer literature ior information on permeakility).

Depending on conditisnns ol uvze, apron and/or sTm COVers
nay oe NecesSSary.-
Eve/Face: LREpproved eye protection Lo safeguard against

potantial eye conlaclt, irritanicn,
recommendsad. Depending on conditions of nse, = face

shield may he neccasary,

Other Protective Ecuipment: L source of
available irn the werw arca for flushing cyes
Inpervious clothing shouwld be wern as needed.

CHpoLnL e lovet o

noesihle
{see glove

Or indury is

cocanl water showvlid be

and =skin.

PHYEICAL AND CHEMICAT, PROPERTIES

20°C

HNete: Unless otherwise slaled, values oo
68D and YE0 mmn Hg (1 zim).

Filash Point: -48°F / —-45°C

geTermined

Flaivnable/Dxpiosive Limits (%) : LEL: 1.4 / UEL: 7.6

Autoclignition ‘emperature: 833°T / 4447C
Appoarance: Clear to rRmbsr

Fhysical Htete: Liguid

Odor: (Gazoline

pll: Mot applicable

Vapor Pressure {mm !ig): 350-760 @ 100°T
Vapor Densily (air=1): »1

Boiling Dolnt/Range: 80-430°T /7 26-227'0
Freczing/Melning Poinmt: Ko Dula
Soclubility in Woler: Approx 10%

Spevific Gravity: 0.72-0.73 & &0°F
Forcent Volouvile: 100 vol.%

Tasﬁe.Date: 03/429/65

He

<

i=zed Sectioms: 1, 2, 2, 4, o, &, 7, 8,0

Finel kevised



Product Name: Gagoline with Ethanol Page 10 of 15
Preducl Code: Multiplie

Bvaporation Rate (nBulc=1): =1
Bulk Density: 6.17 lbs/gal

i0.

STABRILITY AND REACTIVITY

Chemical Stability: Stable under normal conditions of storage and

handling. Extremely flammable liquid and vapor. Vapor can
cause flash fire,

Conditions To Avaid: Aveid all possible sources of ignition (=ee
Sections % and 7y.

Incompatible Materials: Contact with strong oxldizing agents such

as chlorine, dichromates, or permanganates can cause fire or
explosion.

Hazardous Decomposition Products: The use of hydrocarbon fusl in
an area without adequate ventilation may result in hazardous
levels of combustion products {e.g., ozxides of carbon, sulfur
and nitrogen, benzene and other hydrocarbons) and/or dangerously

low cmygen levels. See Section 11 For additional informatieon on
hazards of engine exhaust, if any .

Hazardous Polymerization: Will not occur.

{Ii. TOXICOLOGICAL INFORMATION _J
Gasoline (CAS# None) |
Carcinegeniecity: Two year inhalation studies

—_

of wholly vaporized
unleaded gasoline produced increased incidernces of Kidney tumors

in male rats and liver tumors in female mice. Follow-up studies
suggest that occurrence of the kidney tumors may be linked to
alpha-Z~-u-globulin nephropathy, and most likely unique to the
male rat. Epidemiclogy data collected from a study of more than
18,000 petroleum marketing and distribution woerkers showed nag
increased risk of leukemia, multiple mycloma, or kidney cancer

from gasoline exposure. Unleaded gasoline has been identified
as a possible carcinogen by IARC.

Bacause solvent extracts of gagsoline exhaust particuiztes caused
skin cancer in laboratory animals, TARC has calegorized gasoline
engine exhawst as a posaible human cancer hazard.

Taxget Organ(s): A two year inhalation study ol whelly vaporized
unteaded gasoline producod nephropathy in male rats,

Issue Date- UB/E@MBB
Lﬂﬁwiaed Scections: 1, 2, 3, 4,_5
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craracterized by the accumulation of alpha-Z-u- gleobulin in
cpithelial coells of the proximal "ubules, and necroslis and
hyperplaszia ol surrounding cells.  Tollow up studiss have
demonstrated {hat these changes are unigue to the male rat.
Although prolongad exposure to n-hexarnes, o component of
gr=oline, has rasulicd in adverse male reproductive effects an
e¥perimantal anima: sludles, noe adverse male reproguctive
effects were Tound in siudlics conducted wilh gasoline.

Developmental: No evidence of developrertal Loxlceily was found in
prognanl laburdtury E]lTEJ“ frals and mice) sxposod to up Lo
8,000 ppm vapor of unlgaded gasoline via inhalulion.

Fylenes (CAS# 1330-20-7)

Target Organ(s): A six week inhalallion study with zvlienc produced
hearing leoss i rats.

Developmental: Bolh mixed xylenss and the indivicual iscmers
produced limited evidence of developmental toxicity in
laboratory znimals. Inhalation and oral administration of

rylene resalted in decreascd fetal weight, increased inciderces
sl delayed cssificetion, skeletal variaticns and reaorphions.

Etnznel {(Cas# &4-17-5)

Carcinogenicity: Tngestion of slconolic beveragss has besn
claz=ified by IARC ag "carcinocgenic to numans"” (Group 1).
Occupational eaposures to ethanol and cxposures other Lhan by
ingestion {(l.e., dermal and inhalaticon) have not bheen azsocciated
wiih cancer in humans.

Target Organ(s): Chronic zlacholis=m has been assoclated with damage
to the liver in humans {e.g., cirrhosis of the livez).
Excessive consumption of alcoholic heverages has zlso been
auspoiated with adverse cifects on the central nervous system,
digestive system, cardicvascular system, and the reproductive
system including raduced sperm count and motility ond loss of
Tibido in men, abnormal menslrual function, and decreased plasns
estradiol and progesterons levels in women.

Develepmental: Excessive consumplion of alecholle beverages during
pregnancy has been associaled with ellcois on the developing
fitus referred 1o collectively a= the fetzl alcohol syndrome.
The effects most frequently manificsted include pasychomoTor
cysfuncrion, growih retardation snd a characterislic cluster of

taclal anomalies.

i
[
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Mutagenicity: Excessive consumption of alcoholic beverages ha
assoclated with chromosomal aberraltions in white blood ceal

Depending on the animal species being tested, ethanol may

produce chromosomal damage, DNA damage and mutaticn in both
somatic and germ cells.

2 bheen

ls.

Teluene (CASH# 108-B8-3)

Target Organ(s): Epidemiclogy studies suggest that chronic

vcoupational overexposure to tolucne may damage color vision.
Subchronic and chronic inhalation studies with toluene produced
kidney and liver damage, hearing less and central nervous system
(brain) damage in laboratory animals. Intentional mi=use by
deliberate inhalation of high concentrations of toluene has beer

shown to cause liver, kidney, and central nervous system damage,
including hearing losz and visual disturbances,

Developmental: Exposure to toluene during pregnancy has
demonstrated limited evidence of developmental toxicity in

laboratory animals. The effects seen include decreased fetal

body weight and increased skeletal variations in both inhalation
and coral studies.

Ethyl Benzene (CASF 100-41-4)

Carcineogenicity: Rals and mice

exposed to 0, 75, 250, or 750 Ppm
ethyl benzene in 2 two vear

inhalation study demonstrated
limited evidence of kidnevy,

liver, and lung cancer. Ethyl
benzene has not been listed as a carcinogen by NTP, IARC, or
QSHA.

Target Organ(s): In rats and mice exposad to ¢, 75, 250,
ethyl benzene in a two year inhalation study there was mild
damage to the kidney (tubular hyperplasia), liver (eosinophilic

foci, hypertrophy, necrosis), thyroid (hyperplasia) and
pituitary (hyperplasia).

or Ti4C ppm

n-Hexane (CAS# 110-54-3)

Target Organ(s): Excessive cxposure to n-hexane can result in
peripheral neuropathies. The initial BYymptoms are symmelrical
sensory numbness and paresthesias of distal portiens af the
extremities. Motor weakness is Lypically observed in muscles of
the toes and fingers but may also involve musclos of the arms,
thighs and forearms. Tho onsel of thesc symptomns may boe
delayed for several months to a year after the beginning of
exposzure.  The neurotoxic propertiez of n-hexane are potontioted
by_exposure to methyl ethyl ketone and methyl lsobutyl ketone. |

Sfatué} FiﬁaT_Réglsed
4, 9, 11, 14
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L.

Prolonged sxposure to high concentrations ol o hexane (1,000
oo has resulicd an decreasced aperm count and deqgern=ralive
changees in —he testes of raus ot nol those ol mice.

Benrene (CASH# 71-43-Z2)

Carcinogenicity: Bunzere is an an'mel carcinogen anrd is known Lo
croduce leukemia 1 humans. EBenrenc has bhaon identiiied am a
Auman caroinogen by NTP, ARC and OSIHA.

Target Organ{s): Human cxposure Lo henrene has heen linked to bhone
marvow Loxlicity which cen result in blood disordors such as
ieukopenia, ithrowbocytonenia, anemia, zmd eplastic ansmlio.

Develeopmentzl: Exposure lo benzens during pregnancy demonstrazted
limited cvidence of developmental Toxicily In laboralory
animals.  The effects seen ‘nolude decreasec body woelght and
increased skeletz)l veriations in rodents. Alterations in
hematoporisis have been chserved in the fetuses and oifspring of
pregnant mice.

Mutagenicity: Benzens exposure Das resulted In chromosomal
aberrations in human lymphocytes and animal bone marrow cells,
and DNA damage in mammalian cells in vitro.

12,

DIEPOSAT CONSIDERATIONS

-

This materizl, if discarded azs produced, would hs a RCRA
1

"eRzvacioristic” hazardous waste cue to thoe characteristic(s) of
ignitabhility (D0OL1) and benzone (13018y.  Tf the material is spilled

o soil or waler, characteristic tesiing of ilhe contaminatoed
naterizls is recommended.  Further, lhis malerizl, once il booomes a
waste, is subjest fo the land disposal restriclicns in 40 CPR Z6B8.40
and MRy rogulre treatment pricr to disposal Lo meet sperilic
srandards. Consult state end local regulaticons fo deltcermine whethear
they are more stringenl than the federal reguirements.

Cortminer contents should bhe completaly used and containers should
be smpticd prior Lo discard. Conlainer rinsate could be conszidered
2 RORD hozardous wasle and must be disposzed of with care and in Tull
comnliance with federal, state and lecal regnilations. LAarger emprty
containers, such as drums, should be returnad to the diztributor cr
+o o drum recornditioner. To assure proper disposa’ of smalior cmply
comlciners, consult with state z2nd local regulsTtion:s and disposal

aulhoritioes,

‘Iasuc nate: 03/29/99 Status:

Tevived Seclions: 1, 2, X4, 5, &, 7, &, &, 11, 14
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13. TRANSPORT INFORMATION j

DOT Proper Shipping Name / Technical Name: Gasoline
Harvard Class or Division: 3

T #: UN1203

Packing Group: I

14. REGULATORY INFOEMATION

This material contains the fellowing chemicals subject to the
reporting requirements of SARAZ 313 and 40 CFR 372:

COMPONENT ) CAS NUMBER . WEIGHT %
Xylenes 1330-20-7 1-14
Toluene 108-88-3 1-5
1,2,4~Trimethyl Benzene 95-63-6 1-5
Ethyl Benzene 100-41-¢ 1-5
n-Hexane 110-54-3 <4
Cyclohexane 110-82-7 <2
Benzene 71-43-2 <1.2

Warning: This material centains the following chemicals which are
known to the State of California to cause cancer, birth defects or
other reproductive harm, and are subject to the reguirements of
California Proposition 65 (CA Health & Safety Code Seation

25249_5);

COMPONENT B EFFRECT

Benzene Cancer, Developmental and
Reproductive Toxicant

Toluens

Developmental Toxicant

Unleaded Gasoline (wholly vaporized) Cancer

Unieaded gasocline has been idents

fied as a carcinogen by IARC. Far
carcinogenicity information on in

dividual components, see Section
11,
EPA (CERCLA) Reportable Quantity: —None--
15. DOCUMENTARY INFORMATTION 1
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Frevious Producl Oode:  Multiple
1€. DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES ‘

The information prasentoed in this Matlorial SafeTty lata Sheset ia !
based on date believed Lo be accuvate 25 of the date this Molerlal |
Safety ata 3hest was prepared.  HOWEVER, NO WARRANTY OF
MERCHANTARILITY, FITNESS FOR ANY PARTICULAR PURFPOSE, OR ANY QOTHER
WARRANTY IS EXTRESSED OR TS TO BE IMPLIED REGATDING THE ACCURACY l
OR COMPLETENESS OF THE INFOEMATICN PROVIDED ABOVE, THE RESULTE TO
BE OBTAINED FROM THE USE OF THIS INFORMATICH OFR THE PRODUCT, THE
SAFETY OF TEIS PRODUCT, OR THE HAZARDS RELATED TO ITS TUSE. N
responsibility is assumed Tov any damage or Injury vesulting frowm
abnormal use or From any failure teo adhere to recommanded
pructicss.  The information provided zbove, and tThe product, are
iurnished on the condillion that the person receiving Them shall
make theoir own determination as to the suiiabillity ol The preoduct
for ihelir particular purpesc and on the condition Lhat Llhey assums
the risk of thelr use. In addition, no acthorization is giwven nor
imslied to practice any patented invention withowt & license.

Pl '
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APPENDIX B

GR FIELD METHODS AND PROCEDURES



GETTLER-RYAN INC.
FIELD METHODS AND PROCEDURES

Site Bafety Plan

Y'ield work performed by Gettler-Ryan Inc. ((3R) is conducted in sccordance with GR's Ilealth snd Safaty Plan and
the Sile Safety Pm  GR personnel and subcontraclors who perform work al the site are briefed on the of these
plans contents prior 1o initiating site work. The GR geologisl or engincer ar the site when the work is perlormed
acls s 1he Silc Safey Officer. GR utilizes a photoinnization detector (PI11D) 10 monitor ambient conditions as part
of the Health and Safety Plan,

Collectinn of Soil Samples

Exploratory soil borings are drilled by a Cali lnrnia-liconsed well driller. A (fR geologist is present to observe the
drilling, collect soil samples for description, physical testing, and chernical analysts, and prepare a log of the
exploratary soil boring. Soil samples are collected from the exploratory soti boring with a split-harrel sampler or
other appropriate sampling device fitted with clean brass or stainless steel liners. The sampling device is driven
approximaiely L8 inches with & 140-pound hammer falling 30 nches. The number of blows required o advance
the sampler cach snccessive 6 inches is recorded on the boring log. The encomntered soil is described using the
Unified Soil Ciassification System {ASTM 2488-84) ang the Munsell Soil Color Chart.

After removal [rom the sampling device, soil samples lor chemivat analysis ate coverad on hoth ends with 1eflon
sheeting or alwminum foil, capped, labeled, and placed in a cooler with blue ice for proservation. A chain-of-
custedy form is initiated in the ficld and accompanics the selecled sofl sarnples to the analytical luboratory.
Samples arc selected for chemical analysis hased o

depth relative to underground siorage tymiks and existing grovnd surface
depth relative to known or suspected groundwater

presence ot absence of contaminant migration pathways

presence ot absence of discolaration or slaining

presence or absence of obvions gasoline hydrocarbon odors

presence of absance of orgamic vapors delected by headspace analysis

e R SR

Field Screening of Seil Samples

A PID is used 1o perform head-space analysis in the field [or the presence of orgamic vapors from Lhe soil sample.

This 1est provedure invelves removing some soil from one of the sample tubes not retained (or chemical analysis
and immediatcly covering the end of the fube with a plastic cap, The PID probe is inseried into the headspace
ingide the tube through a hele in the plastic cap. Head-space screening Testlts are recorded on the boring log.

Head-space screening procedures are perfurmed and results recorded as reconnaissance data. GR does not consider
field sereening (echaigues 1o be verification of the presence of absence of hydrocarbons.

Stoclpile Sampling

Stockpile samples consist of four individual sample liners collected from cach 100 cuc yards (yd™ of stockpiled
«oll material, ['our arbitrary points on the stockpiled material are chosen, and discrete soil sumple is collected at
cach of these points. Fach discrele stockpile sample 1s collected by removing the upper 3 lo 6 inches of soil, and
then driving the stainless steel or brass tube into the stockpiled material with » wooden mallel of hand driven soil
sampling device, The sample lubes are [hen covered o both cnds with leflon sheeting or aluminum foil, capped,



R ald Methods and Trocedines

labeled, placed in the cooler with blue lce for preservation, A chain-pl-eistody form ix mitiated in the Acld and
accompatdes the sclccted soil samples to the analytical laboratory. Stockpiled soils are covered with plastic
sheeling afier completion of sampling,

Construction of Monioring Wells

Maritoring wells are constructed in the exploratory borings with Schedule 40 palyviny! Chloride (FVC) cusing.
All jutnis are thread-joined: no glues, cements, or solvents ate used in well coustruction. 'The screened interval is
consimucted of machine-slotied PYC well screen which generally exlends from the tatal well depth 1o 2 poinl above
[he groundwater. An appropriately-sized sorted sandl is placed in the annutar space adjacent 1o the entite gerecned
imerval, A benlonite iransition seal is placed in the anpular space above the sand, and the remaining annular
space is seated with neat cement or cement grout,

Wellheads arc protected with water-resistant traffic rated vautt boxes placed flesh with the ground surface. The
lop of the wel] casing is scaled with a Tocking cap. A lock is placed op the well cap (o prevent vandalism and
ynintantional introdoction of materials inko the well,

Storing and Sumpling of Drill Cuttings

Drill cuttings are stockpiled on plustic shesting or stored in drums depending on site conditions und regulatory
requirements.  Stockpile samples are collected and analyzed on the basis of onc cumposite sample per 50 cubic
yards of soil. Stockpile samples are gomposad of four discrele soil samples, cach collecled [rom an arbifrary
location oo the siockpile. The four discrete samples arc then composited in the taboratory prior to analysis,

Each discrets stockpile sample is collecied by removing the upper 3 to 6 inches of soil, and then driving ihe
stritless or brass sample tube into the stockpiled material with a land, mallet, or drive sampler. The sample tbes
are then covered on both ends with tcllon shesting or aluminum foil, capped, labeled, and placed in & cooler with
blue ice for preservation, A chain-cl-castody form Is initiated in the ficld and accompanies the sclected soil
samples to the amalviical laboratory. Stockpiled soils are covercd with plastic sheeting aficr completion of

sampling.

Wellhead Survey

The lop of the newly-installed well casing is surveyed by a California-licensed Land Surveyor 1o mean scd level
(MSL).

Well Development

The parpose of well development is (o lmprove hydrawlic communication between (he well and surrounding
aquifer. Trior 1o development, each well is mumitored for the pressnce of separate-phase liydrocarbons and the
depthto-water is recorded. Wells are then developed by alternately surging the well with the batler, then purging
the well with a pump io remove accurmulated sediments and draw groundwaler into the well.  Developrent
continues until the groundwaler parameters (lemperalure, pil, and conductivity) have stabilized,

A-2
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{rroundwater Moniloring and Sampling

Decontamination Procedures

All physical parameter measuring and sampling equipment are decontaminaled prior to sample collaction using
Alconox or cquivalent detergent followed by steam cleaning with deionized water.  During field sampling,
equipment placed in a well are decotlaminated before purging or satnpling the next well by cleaning with Alconox
or cquivalent detergent followed by steam cleaning with delonived waler.

Wailer-l.ovel Measuremenis

Prior lo sampling each well, the static water Jovel is measurcd using an electric sounder and/or calibrated portable
oil-walcr interface probe. Both static watcr-level and separate-phase product thickness are muasured 1o the nearest
+1.01 foot. The preseuce of separate-phase product 1s coniirmed using a clear, acrylic or pelyvinylchloride (FVC)
bailer, measured lo the nearest £0.01 foot with a decimal scale tape. The monofilament line used to lower (he
huiler is teplaced belween borings with new ling 1o preclude the possibility of cross-contamination.  Field
ohservations (e.g. product color, turbjdily, water color, odors, etc.) are noted, Waler-levels are measared in wells
with known or suspected lowsst dissolved chemical concentrations to the highes! dissolved concentyations.

Sample Collection and Labeling

A temporary PVC screen is installed in the boring 1o facilitalc a grab groundwatcr sample collection. Samples of
provndwater are collectud [rom the surface of the water in cach well or boring using the teflon bailer or a pump.

The water samples arc then gently pourcd into laboratory-cleaned containgrs and sealed with teflon-lined caps, and
inspected for air bubbles to check for headspace. The samples are then labeled by an adhesive label, noted in
permnanent inlk, and promptly placed in an ics storage A Chain-of-Custody Record is initiated snd updated
thronghout handling of the samples, and accompanies the saroples o the laboralory certificd hy the Srate of

California fur analyses requested.



