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1.0    Introduction

1.1 Background

A 600-gallon underground storage tank (UST) was removed in February 1990 from the subject site

(Figures 1 and 2).  Although the UST had reportedly stored diesel more recently, soil and

groundwater samples collected for laboratory analysis indicated that the contaminant of concern at

the site was gasoline.  Files maintained by the Alameda County Department of Environmental Health

(ACDEH) do not contain waste manifests for the disposal of soil, although a Uniform Hazardous

Waste Manifest is present documenting the disposal of a 600-gallon UST.  This suggests that

contaminated soil may not have been removed from the site.

In October 1990, five soil bores were installed at the site, and soil and grab groundwater samples

were collected.  Additional delineation work was conducted in November 1991, when groundwater

monitoring wells MW-1 through MW-4 were installed to a depth of 20 feet below grade surface

(bgs).  Soil and groundwater samples were collected.  In November 1992, 14 additional soil bores

were installed, and soil and grab groundwater samples were collected from selected bore locations.

Although there were several data gaps in the perimeter zone of soil and groundwater delineation, the

soil and groundwater plumes were largely defined as a result of this investigation.  The groundwater

plume did not appear to extend offsite; however, a thin free-phase layer was present immediately

adjacent to the former UST basin, and at a location approximately 40 feet to the east.  Additional

wells were proposed to fill the existing data gaps and to monitor the lateral extent of impacted

groundwater and free-phase.  As a consequence, in March 1995, wells MW-5 and MW-6 were

installed to a depth of 10 feet bgs.

Intermittent groundwater sample collection or groundwater monitoring has occurred at the facility

since 1991.  In an August 1998 letter, the ACDEH suggested that a health risk analysis or the

installation of an oxygen releasing compound (ORC) might be appropriate for the site.  Also in the

August 1998 letter, the ACDEH stated that groundwater sampling of wells MW-1, MW-3, MW-5,
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and MW-6 could be discontinued, stated that the sampling interval could be decreased to a

semiannual basis, and requested resumption of groundwater monitoring.

In May 2002, Blymyer Engineers was retained by Mr. Michael Fitzpatrick, on behalf of Mr. Michael

Dolan, to conduct semiannual groundwater sampling of wells MW-2 and MW-4, and to conduct a file

review to help determine the next appropriate step at the site.

In May 2002, Blymyer Engineers located and rehabilitated the wells at the site.  Well MW-5 required

the most extensive rehabilitation work, and required resurveying due to a change in well casing

elevation (resurveying did not occur until April 13, 2005).  In June 2002, wells MW-2 and MW-4

were sampled, while depth to groundwater was measured all of the wells.  Groundwater was analyzed

for Total Petroleum Hydrocarbons (TPH) as gasoline; benzene, toluene, ethylbenzene, total xylenes

(BTEX); and methyl tert-butyl ether (MTBE).  Except for a slight increase in benzene in groundwater

from well MW-4, the concentration of all analytes in the two wells decreased from the August 1997

sampling event.  Based upon a review of the results, the ACDEH recommended that well MW-5 be

incorporated into the sampling program and that quarterly groundwater monitoring resume in order

that contaminant concentrations and contaminant trends could be quickly generated for the

recommended health risk assessment, and that TPH as diesel be added into the analytical program.

Two additional quarters were completed prior to the death of Mr. Dolan.  Groundwater monitoring

was on hold after January 2003 as the Estate became established.  During the groundwater

monitoring event in December 2002, analysis for the fuel oxygenates was conducted by EPA Method

8260B.  All fuel oxygenates were found to be non-detectable at good limits of detection.

Consequently, all sporadic occurrences of MTBE previously detected at the site were attributed to

3-methyl-pentane, another gasoline-related compound.  This suggested that the release predates the

use of MTBE and other fuel oxygenates as gasoline additives.  More recent analysis by EPA Method

8260B has indicated that MTBE is present in groundwater collected from well MW-5 and suggests

surface infiltration into this well prior to repair.  Additional analytical testing for 1, 2-Dichloroethane

(1, 2-DCA) and 1, 2-Dibromoethane (or ethylene dibromide - EDB) indicates that 1, 2-DCA is

present in groundwater collected from well MW- 2.  All previously available data from the site has
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been tabulated on Tables I through VI.

On June 13, 2003, a workplan was submitted to the ACDEH in order to allow further subsurface

delineation of impacted soil at the site.  In a telephone conversation on June 16, 2003, Mr. Scott

Seery mentioned that it was unlikely that he would be able to respond in a timely manner due to the

work load at the ACDEH, and noted that if a response was not issued 60 days after receipt,

regulations stated that the workplan should be considered approved.  Consequently, field work

commenced on September 13, 2003.  Nine Geoprobe7 soil bores were installed at the site to augment

existing soil data.  The data indicated that the lateral and vertical extent of impacted soil at the site

had been adequately delineated to relatively low concentrations, and the limits further refined for the

purposes of determining appropriate remedial actions (Geoprobe7 Subsurface Investigation, dated

October 10, 2003).

Based on these data and a lack of further comments by the ACDEH, a Remedial Action Plan (RAP),

dated April 6, 2004, was issued.  The plan detailed overexcavation and construction dewatering as the

principal method of remedial action.  Introduction of an ORC paste into the resulting excavation as an

additional measure of insurance, should residual contamination be intentionally or unintentionally left

in place, was also proposed.  The use of a paste rather that a powder was to allow the ORC to remain

at the level of placement, rather than to float as ORC powder does.  This would allow quicker

migration of the resulting released oxygen into all water-bearing zones.  Use of ORC was proposed

based on general knowledge that biodegradation of petroleum hydrocarbons is generally an oxygen

limited process.  A Request for Proposal (RFP) was generated in early May 2004 for contractor

bidding purposes; however, it was not released due to a change in the timeline for sale closure.  On

September 2, 2004, Blymyer Engineers contacted Mr. Seery in order to determine the status of the

RAP review.  At that time, Mr. Seery notified Blymyer Engineers that Mr. Robert Schultz was the

new case manager for the site.  Mr. Schultz required time to review and become familiar with the file.

 On November 15, 2004, the ACDEH issued a 5 page response letter (Fuel Leak Case No.

RO0000210) requesting extensive further work and containing several deadlines.  The letter

requested the following:
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• Additional site investigation including verification of the vertical extent of soil contamination,

and collection of depth-discrete groundwater samples in order to verify the vertical extent of

groundwater contamination,

• A feasibility study and evaluation of three remedial alternatives including verification that

oxygen enhancement of the subsurface is appropriate, and an evaluation that intrinsic

bioremediation is an active process beneath the site,

• An evaluation of the site under the State Water Resources Control Board’s Low-Risk Case

Closure scenario, and should it not be feasible to achieve water quality goals during remedial

actions, an evaluation of the likely time period for site groundwater to meet Basin Plan water

quality objectives,

• A detailed soil reuse plan based on the October 24, 2001, San Francisco Bay Regional Water

Quality Control Board (RWQCB) guidance for reuse of hydrocarbon-impacted soil at a site,

• An evaluation of bioparameters in groundwater to assist in evaluating biodegradation as a

component of natural attenuation at the site, and to further substantiate the use of ORC at the

site; requested bioparameters included dissolved oxygen (DO), the oxygen reduction potential

(ORP), methane, nitrate, sulfate, and dissolved ferrous iron,

• Clarification of the application technique of ORC at the site in order to ensure that the

diffusion of oxygen would target all impacted water-bearing zones,

• A conduit study be conducted,

• Additional data presentation including a series of maps showing location of sources, extent of

soil and groundwater contamination at appropriate depth intervals, a rose diagram of

historical groundwater gradients, and locations of receptors; several geologic cross-sections,

including conduits, the vertical and lateral extent of impacted soil and groundwater; copies of

all bore and well logs; a table of well construction details; and a list of identified data gaps,

and

• A return to quarterly groundwater monitoring with analysis for TPH as gasoline, BTEX,

MTBE, other fuel oxygenates, and the fuel scavengers EDB and 1, 2-DCA.
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A December 31, 2004 deadline was established for a workplan for additional site characterization.  A

Workplan for Additional Investigation and Letter Report, dated December 23, 2004, was submitted

to the ACDEH on January 3, 2005.  In a letter dated January 24, 2005, the ACDEH approved the

workplan provided four conditions were met:

• A pilot hole was to be used to identify lithology prior to collection of a groundwater sample

from a deeper water-bearing zone,

• Should additional groundwater wells be required, the ACDEH would be consulted regarding

well construction details, consistent with dynamic investigation procedures,

• Should additional soil or groundwater samples be required, the ACDEH would be kept

informed of planned changes, and

• A 72-hour written advanced warning would be provided.

After notifying ACDEH, Blymyer Engineers mobilized to the site on February 18, 2005, to install two

to three dual-tube direct-push soil bores in an attempt to collect the approved soil and groundwater

samples.  As a precursor to the mobilization, a conduit survey was conducted.  Due to poor soil

recovery in these bores, an additional mobilization to the site was required.  After notifying, and

obtaining approval from, the ACDEH 72 hours in advance, a Cone Penetrometer Test (CPT) direct-

push rig was mobilized to the site on March 28, 2005.  Prior to the March 28, 2005 mobilization, the

ACDEH approved a reduction in the quarterly analytical program, based on historical analytical

trends.  Specifically, hydrocarbon analysis of groundwater samples from wells MW-1, MW-3, and

MW-6 was eliminated.

On April 13, 2005, CCS Environmental resurveyed all wells at the site.  As of April 30, 2005, all

tenant operations at the site ceased.  This included the batch plant used by Dublin Concrete.

On May 10, 2005, Blymyer Engineers submitted the Additional Site Investigation Data Transmittal

to the ACDEH providing a brief summary of the results of the CPT bore installations.  Based on the
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detection of hydrocarbon compounds in groundwater between 30 and 40 feet bgs, the letter proposed

the installation of groundwater well MW-7 across a deeper water-bearing zone in a downgradient

position.  Shortly thereafter, the ACDEH reported that Mr. Schultz had left the employ of the agency

and that the case had not been assigned to a new case worker yet.  The ACDEH was apprised that

due to the sale of the parcel, work would proceed, pending agency review.

As a part of another related project, Blymyer Engineers oversaw the permitted destruction of two old

water production wells between May 16 and May 24, 2005.  According to the Alameda County Flood

Control and Water Conservation District, Zone 7 (Zone 7), both wells appear to have dated from the

1940s or 1950s.  Well “3S/1E 6F 1”, located on the subject parcel, was constructed of 8-inch-

diameter steel casing and was 95 feet in total depth.  Well “3S/1E 6F 2” was located on the adjacent

parcel, also owned by Dolan Properties, and was constructed of 13-inch-diameter riveted steel casing

and was 38 feet in total depth.  All Zone 7 permit conditions were observed; however, the upper 6 to

7.5 feet of each well casing was removed by excavation seven days after it had been filled to the

surface with cement grout.  An approximately 6- to 12-inch-thick concrete mushroom cap was placed

over and around the remaining casing at depths of 6 and 7.5 feet bgs, respectively (where the casing

broke during removal).  The excavation was backfilled with native soil, and track rolled.  The future

owner was advised of these activities and it was recommended that a surveyor be retained to survey

these locations for future relocation of the excavations, as appropriate.

On July 5 and July 8, 2005, Blymyer Engineers oversaw the installation of downgradient groundwater

monitoring well MW-7 (Figure 2).  The well was installed into the second water-bearing zone beneath

the site due to the detection of hydrocarbon contamination in groundwater in both CPT bores at

depths of approximately 30 to 40 feet bgs.  A conductor casing was installed to a depth of 30 feet in

order to exclude upper water-bearing zones, and to prevent cross-contamination of deeper water-

bearing zones.  A 2-inch-diameter PVC casing was installed through the conductor casing and the

well was screened between 30 and 40 feet bgs.
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On October 7, 2005, Blymyer Engineers issued the Remedial Investigation / Feasibility Study report

documenting all field work conducted since January 2005, and the results of a feasibility study.  The

report evaluated three remedial alternatives, including monitored natural attenuation, dual-phase

extraction, and source soil excavation and dewatering.  It was found that, under monitored natural

attenuation, benzene would require approximately 33 years to reach the Maximum Contaminant Level

(MCL) and that the remedial cost was the highest of the three options.  Remedial costs were the

second highest under the dual-phase extraction scenario, and would be more intrusive with respect to

the future owner’s land use.  Remedial costs were lowest, and the site presence was least intrusive in

the longer term under the remedial overexcavation and dewatering scenario.  This scenario

additionally proposed the introduction of oxygen releasing compound (ORC) into the remedial

excavation to stimulate biodegradation of the residual hydrocarbon contamination by indigenous

microbes, previously shown to be oxygen-limited at the site.  The scenario additionally proposed

treatment of soil and groundwater outside the plume core with ORC injected through Geoprobe7

bores on an approximately 10-foot spacing interval.  Principally because remedial costs were lowest,

remedial excavation was selected as the most appropriate remedial technology for the site.  On

October 26, 2005, Blymyer Engineers issued the Corrective Action Plan For Source Soil Excavation

and Dewatering.  On November 2, 2005, the ACDEH issued the letter Fuel Leak Case No.

RO0000210 that concurred with the recommended remedial plan, but contained six technical

comments for clarification.  These comments included:

• A request for confirmation that any soils reuse would be limited to the upper 5 feet below grade.

• A request that the collection of post-excavation confirmation soil samples would correspond to

known soil and groundwater contamination, using the iso-concentration soil and groundwater

maps as a guide.

• A request that the ORC be applied to the entire excavation area, rather than just the upgradient

edge.

• A request for calculations showing the addition of the nitrogen – phosphorous – potassium (NPK)

bio-nutrient package would not impact groundwater above the MCLs for these elements, and the

incorporation of these compounds into the groundwater analytical suite in the future.
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• A request for the installation of a second 4-inch-diameter well inside the excavation zone in order

to monitor contaminant concentrations at the location of well MW-2, which prior to destruction

by excavation, contained the highest groundwater contaminant concentrations.

• An observation that post-remediation sampling and plume delineation would be required prior to

site closure.

On November 9, 2005, Blymyer Engineers issued the Response to November 2, 2005 Letter, that

addressed the technical comments contained in the ACDEH letter.  The letter indicated that:

• Soil reuse was not planned due to high perched groundwater as shallow as 3 feet bgs,

• Provided documentation (Figure 2 of that letter) of the approximate planned bottom sample soil

collection locations based on the iso-concentration figures,

• Stated that ORC would be applied throughout the excavation as requested,

• Attached NPK bio-nutrient calculations for the site,

• Stated that a second excavation backfill well would be installed as requested, and

• Stated that a post-remediation quarterly groundwater sampling program was planned for a

minimum period of one year.

1.2 Recent Groundwater Monitoring

Groundwater monitoring has occurred intermittently at the site; however, recent groundwater

monitoring has been conducted on a quarterly basis.  The most recent quarterly groundwater

monitoring event was conducted on September 6, 2005.  The fourth quarterly groundwater

monitoring event of 2005 was postponed due inclement weather, the presence of ponded water above

the area of excavation, the destruction of well MW-2, the temporary loss of well MW-4, and the

pending installation of two additional monitoring wells (MW-8 and MW-9).  The following

conclusions and recommendations are modified from the Third Quarter 2005 Groundwater

Monitoring Event report, dated November 23, 2005:

• Hydrocarbon analysis of groundwater samples from perimeter wells MW-1, MW-3, and MW-

6 was not conducted event due to the lack of detectable results during the December 2004
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quarterly event.  This is consistent with over 11 to 13 years of analytical results.

• Except for the detection of MTBE at a concentration of 32 micrograms per liter (Fg/L) in

well MW-5, this well again yielded nondetectable concentrations of petroleum hydrocarbons,

consistent with the majority of historic groundwater analytical results from this perimeter

well.

• Plume core well MW-2 yielded concentrations of all analytes at significantly higher

concentrations in comparison to the previous groundwater sampling event conducted in June

2005.  The June concentrations were historic lows for all analytes.  This may be the result of

the sampling methodology.

• Fuel oxygenates 1, 2-DCA (well MW-2) and MTBE (well MW-5) were not confirmed by

EPA Method 8260B; however, they are presumed to be present in these wells.

• In a cost savings measure, RNA chemical parameters were not investigated.  Previously DO,

ORP, carbon dioxide, nitrate, ferrous iron, sulfate, and methane have been analyzed to help

determine the level of biological degradation of the petroleum hydrocarbons at the site.

Based on the data, microbial use of petroleum hydrocarbons as a food source appears to be

principally affected by the concentration of DO in the groundwater; it is the preferred electron

acceptor for the biodegradation of hydrocarbons.  Because each of the other electron

acceptors, in the listed order, is preferred less by microbes to degrade hydrocarbons, and

because each parameter was apparently fully utilized by microbes beneath the site, it appears

that biological degradation of hydrocarbons is occurring in groundwater beneath the

investigation area, and that the process is oxygen-limited.  This was the conclusion generated

from data collected during each of the three quarters in which RNA was monitored

(December 2004, March 2005, and June 2005 events).

• Based on previous data, groundwater beneath the site appears to be naturally low in nitrate.

• Groundwater flow again appears to be towards the south-southeast and the average

groundwater gradient was calculated at 0.013 feet/foot.

The following recommendations were generated from the available data discussed above:
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$ The next quarterly groundwater sampling event is scheduled to occur in December 2005;

however, remedial activities should be completed prior to sampling in order to capture any

initial changes resulting from the activities.

$ The site should be incorporated into the state GeoTracker program now that site wells have

been resurveyed.

$ Collection of RNA indicator data should be resumed on a semi-annual basis beginning with

the December 2005 groundwater monitoring event in order to capture any initial changes

resulting from the remedial activities.  The collection of additional data will help in the

understanding of post-remedial biodegradation beneath the site.

1.3 Proposed Scope of Work

The following proposed scope of work was contained in the approved Corrective Action Plan:

• Undertake project planning and excavation design

• Update the Health and Safety Plan (HASP)

• Obtain any required plans and permits

• Locate utilities

• Dewater excavation prior to initiation of excavation

• Excavate and stockpile soil

• Collect authoritative excavation bottom confirmation soil samples

• Characterize waste soil using appropriate analytical methods

• Characterize and dispose of extracted groundwater

• Load, transport, and dispose of petroleum-impacted soil

• Backfill and compact excavation

• Apply ORC and bio-nutrients to excavation

• Install two 4-inch-diameter monitoring wells

• Install ORC injection bores

• Generate a summary report
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2.0 Environmental Setting

2.1 Regional Geology and Hydrogeology

The site is located in the greater San Francisco Bay Area, just east of the informally designated East

Bay Hills, in the greater Livermore Valley.  It lies at the approximate confluence of the San Ramon

and Amador Valleys of the Tri-Valley area.  It sits on a gently southward sloping plain at the southern

end of the Dougherty Hills at an approximate elevation of 328 feet, National Geodetic Vertical

Datum.

The San Francisco Bay Area is a region dominated by northwest trending topography, enclosed in the

Coast Range Province of California.  The topography of the region reflects activity of a major fault

system that includes the San Andreas Fault Zone on the west side of San Francisco Bay, the Hayward

Fault at the western base of the East Bay Hills, the Calaveras Fault at the eastern base of the East Bay

Hills, and additional active faults further to the east.  The Hayward and Calaveras faults essentially

define the topographic expression of the East Bay Hills.  Rock types in the region range from Jurassic

age sedimentary, metamorphic, and plutonic basement to Quaternary alluvium (Norris and Webb,

Geology of California, 1990).  The property is underlain by Quaternary alluvium as mapped by

Thomas Dibblee, Jr. (Preliminary Geologic Map of the Dublin Quadrangle, Alameda and Contra

Costa Counties, California, 1980, U.S.G.S. Open File Report 80-537).  E.J. Helley and R.W.

Graymer (Quaternary Geology of Alameda County, and Parts of Contra Costa, Santa Clara, San

Mateo, San Francisco, Stanislaus, and San Joaquin Counties, California: A Digital Database, 1997,

U.S.G.S. Open File Report 97-97) further identified the underlaying sediments as Holocene Basin

Deposits consisting of very fine silty clay to clay deposits that occupy flat-floored basins at the distal

edge of alluvial fans.

The regional groundwater flow direction would predominantly be expected to follow surface

topography, and should thus be anticipated to generally flow towards the south.  Undocumented,

local buried alluvial channels may influence groundwater to flow in a slightly more western
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or eastern flow direction.

2.2 Climate

The Tri-Valley region exhibits a Mediterranean-type climate with cool, wet winters and warmer, dry

summers.  Average annual precipitation in nearby Livermore is 14.42 inches.  The average monthly

rainfall is 2.93 inches in January and 0.05 inches in August.  Average maximum temperatures are 56.6

degrees Fahrenheit (EF) in January and 89.4EF in July; and average minimum temperatures are 36.3EF

in January and 54.1EF in July (Western Regional Climate Center; April 1930 to March 2003;

www.wrcc.dri.edu).
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3.0 Corrective Actions

3.1 Remedial Excavation

3.1.1 Preparation for Excavation

Competitive bids for the remedial excavation work were solicited from four local contractors.  Three

contractors submitted bids and Marcor Remediation, Inc. (Marcor) was selected and notified of the

award of the remedial contract by the Dolan Trust on October 28, 2005.  Contracting documents

were initiated on November 3, and were finalized on or about November 7, 2005.

After receiving the notification of award of the contract, Marcor began obtaining appropriate permits

from the City of Dublin (Excavation Permit) and the Dublin - San Ramon Services District (DSRSD;

Discharge Permit; copies of these permits are enclosed in Appendix A), verifying required erosion

control measures with the City of Dublin (implementation of a Best Management Plan), and

notification of the Bay Area Air Quality Management District (BAAQMD) of excavation activities.

Additionally, a soils engineer was retained by Marcor to provide engineering safety calculations for

the Slide-Rail Shoring System proposed by Marcor to retain excavation sidewalls.  The Slide-Rail

System was proposed as a less expensive shoring system than conventional sheet piles.  A copy of the

engineering calculations is also enclosed in Appendix A.

In preparation for the remedial excavation, Blaine Tech mobilized to the site on November 1, 2005, to

remove the above grade monument completion of well MW-7 and install a standard well box at

surface grade.  A copy of the Repair Data Sheet is attached as Appendix B.

The ACDEH was provided notification of the initiation of remedial activities on November 18, 2005.

 Marcor constructed berms for the soil stockpile area and a drainage sump for collection of excess

water from the excavated soil.  Additionally, to initiate dewatering prior to excavation, Marcor

installed a 15-foot-deep excavation dewatering pit on November 22, 2005.  The pit was located

within the area of excavation, near MW-2.  A temporary 10-inch diameter PVC pipe and 2-inch drain
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rock and filter fabric were installed in the dewatering pit to create a collection point.  All materials

were subsequently removed during the excavation phase of the work.  The dewatering pit

unexpectedly encountered limited groundwater.  It has since been surmised that the addition of

surficial “cultural water” from multiple generations of concrete batch plant operations created the

saturated surface soil conditions previously observed at an approximate depth of 3 feet bgs during

multiple site investigations.  On November 23, 2005, one 20,000-gallon aboveground storage tank

(AST), bag filters for removal of suspended fines from extracted groundwater prior to carbon

treatment, and two 2,000-pound carbon filters for contaminant reduction were delivered to the site in

preparation for water treatment prior discharge to the sanitary sewer.  On November 28, 2005, the

slide-rail retaining system components were delivered to the site.

Blymyer Engineers submitted three Drilling Permit Applications to Zone 7 to obtain one well

destruction permit for MW-2, a well construction permit to allow installation of wells MW-8 and

MW-9, and one permit to allow installation of ORC injection borings.  Zone 7 issued permit number

25202 for well destruction, permit number 25203 for well construction, and permit number 25204 for

the ORC injection soil bores.  Copies of the approved permits from Zone 7 are included in Appendix

C.

3.1.2 Remedial Excavation

On November 28, 2005, Marcor mobilized to the site to begin installation of the Slide-Rail Shoring

System.  The slide-rail system uses grooved rails (or “pins”) similar in size to construction “I-beams”

that are placed at excavation corners, or at maximum spans, and are hammered into place.  A sliding

metal plate is inserted between two rails and slides down each rail groove as soil is excavated; thus

the system is installed concurrently with soil excavation.

In preparation for slide-rail placement, the upper 4 feet of soil in the excavation area was excavated in

order to provide a back wall to help retain the initial installation of the sliding metal walls.  At that

time it was discovered that the surficial layer of impacted granular soil was more extensive than
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initially indicated during site investigations.  It is surmised that the “cultural water” from the concrete

batch plants provided the driving force for the lateral migration of contamination in the surficial

granular (medium-grained sand and silt) soils, overlaying the clayey soil encountered at an

approximate depth of 4 feet bgs.  Based on the extent of visually impacted soil in the surficial layer,

the area of excavation in the upper four feet of soil was extended approximately 5 feet to the east.

The area of the planned deep excavation was also adjusted approximately 5 feet to the east due to the

presence of non-granular clay soil that formed the western wall of the preliminary excavation and was

visually non-impacted.

Beginning on November 29, 2005, Marcor began setting the slide-rail system.  Marcor started in the

southwest quadrant of the area of excavation.  The southwest quadrant was excavated to

approximately 20 feet bgs by December 1, 2005.  Inclement weather and crew unfamiliarity with the

slide-rail system slowed the excavation process.  Groundwater was encountered at a depth of

approximately 15 feet bgs, and rose without dewatering efforts.  A bottom confirmation sample

(SWB-20) was collected on December 2, 2005.  Excavation of the northwest quadrant of the

excavation area was conducted on December 2 and 5, 2006.  The excavation of the southeast and

northeast quadrants was conducted on December 6, 7, and 8, 2005.  Well MW-2 was destroyed at

this time, as was the temporary dewatering pit.  Bottom confirmation samples for the northwest

(NWB-20), southeast (SEB-20), and northeast (NEB-20) quadrants were subsequently collected

through groundwater on December 8, 2005.

The depth of the excavation ranged between 20 and 21 feet bgs.  The extra depth was generally

required beneath the former location of the UST.  The most heavily impacted soil was located at the

approximate depths of 17 to 18 feet bgs.  Sheen and limited free-phase hydrocarbons were observed

on groundwater as material at this depth was excavated.  Sheen and free-phase on groundwater were

controlled by absorbent pads and booms.  During the excavation of the last two quadrants of the

excavation, dewatering could not keep pace with infiltration due to continued clogging of the bag

filters.
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Because the excavation encountered predominately stiff clay-rich soil in the southwest and northwest

quadrants of the excavation, Marcor elected to conduct the excavation of the other quadrants initially

without the Slide-Rail system.  As soil types changed with depth across the full excavation width, the

sidewalls eventually began to collapse, and the retaining system was re-employed to limit further

problems.  All edges of the excavation were eventually enlarged approximately 5 feet due to

sloughing, producing an excavation with the approximate dimensions of 50 by 50 feet.  Upon

removal, this soil was visually impacted, but at lower levels, and removal was judged to be beneficial

to the remedial effort.

3.1.3 Excavation Bottom Confirmation Sampling

As requested in the November 2, 2005 ACDEH letter, bottom confirmation samples were collected

based on known areas of elevated soil contamination.  These authoritative sampling locations

corresponded closely to the areas selected in the November 9, 2005 letter entitled Response to

November 2, 2005 Letter.  The approximate locations are identified on Figure 2.

All soil samples were collected from sampling locations with the assistance of the excavator.  Soil samples

were collected from the bucket of the excavator by scraping away approximately 3 inches of soil and hand-

driving a clean, hollow 2-by-6-inch brass tube into the soil.  The ends of the brass tube were covered with

Teflon7 sheets and sealed with plastic end caps and adhesiveless silicone tape.  The soil samples were

labeled, placed in a pre-chilled cooler with ice, and transported to a California Department of Health

Services-certified laboratory, McCampbell Analytical, Inc (McCampbell) of Pacheco, California, with

proper chain-of-custody documentation.

3.1.4 Stockpile Staging and Sampling Procedures

Water-laden excavated soil was stockpiled to the immediate northeast of the excavation in a bermed

area that was underlain with a double lining of plastic.  Less water-laden but impacted soil was

stockpiled further to the northeast of the excavation in plastic lined, bermed staging areas
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prior to disposal.  The stockpiles were covered at the end of each working period to minimize dust

and odor that might emanate from the stockpile, and to minimize the infiltration of rainwater into the

stockpile.

The soil stockpile was field screened to test gross VOC content in soils using a Photo-Ionization

Detector (PID) prior to characterization sampling activities and the areas with higher PID readings in

each stockpile were selected for sampling.  In order to capture representative contaminant

concentrations, approximately 6 to 12 inches of soil were removed from a selected location, and a

clean, hollow 2-by-6-inch steel or brass tube was pushed into the soil stockpile.  The ends of the brass

tubes were covered with Teflon7 sheets and sealed with plastic end caps and adhesiveless silicone tape.

The soil samples were labeled, placed in a pre-chilled cooler with ice, and transported to McCampbell, with

proper chain-of-custody documentation.

Soil characterization observed general industry protocols, but was dictated by landfill requirements.

An initial attempt to obtain acceptance at a Class III landfill dictated a sampling interval of one 4-

point composite for every 100 cubic yards of soil; however, acceptable concentrations were exceeded,

necessitating alternate landfill disposal options.  Ultimately landfill requirements required a soil

sampling interval of one 4-point composite for every 250 to 500 cubic yards of soil.  Ten 4-point soil

stockpile samples were ultimately collected for characterization disposal purposes due to the changing

sampling interval requirements.

3.1.5 Management of Extracted Groundwater

Approximately 23,000 gallons of groundwater were pumped from the excavation during remedial

activities.  The groundwater dewatering system was plumbed through a bag filter to remove

suspended fines, and then through two 2,000-pound carbon filters for removal of contaminants prior

to temporary storage in a 20,000-gallon AST prior to discharge to sanitary sewer.  On December 2,

2005, one effluent sample was collected under the observation of DSRSD personnel.  Additional

effluent samples were scheduled; however, due to the suspended fines load in excavation water, the
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groundwater removal rate decreased significantly later in the excavation process, and further sampling

was ultimately not required.  Upon receipt and review of the analytical results, the DSRSD approved

a metered-rate batch discharge.

3.1.6 Soil and Extracted Groundwater Sample Analytical Methods

All soil and groundwater treatment effluent samples were submitted to McCampbell.  Soil samples

were generally analyzed on a standard 5-day turnaround time; however, the initial two 4-point

stockpile samples were submitted on a 3-day turnaround in order to begin soil profiling.  The effluent

groundwater sample was analyzed on a 24-hour turnaround in order that a batch discharge could be

approved by the DSRSD.  Stockpile soil samples and bottom confirmation samples were submitted

for analysis of TPH as gasoline and TPH as diesel using modified EPA Method 8015; for BTEX and

MTBE by EPA Method 8021B; and total lead by Standard Method SW 6010.  Fuel oxygenates, lead

scavengers, and ethanol and methanol by EPA Method 8260B were additionally analyzed for in the

bottom confirmation samples.  Extracted and treated groundwater was submitted for TPH as gas and

TPH as diesel using modified EPA Method 8015; for BTEX and MTBE by EPA Method 8021B; and

the 17 California metals (CAM 17) by Standard Method E200.8.

3.1.7 Excavation Backfilling and Application of ORC into Excavation

The remedial excavation was backfilled using ½- by ¾-inch crushed rock to approximately 4.5 feet

bgs.  An effort to work and settle the crushed rock was conducted due to a higher potential for

settlement related to the heavy traffic load on the adjacent freeway and city streets.  The rock backfill

was augmented with 1,100 pounds of ORC (forty-four 25-pound buckets) in a slurry form with 6

pounds of NPK bio-nutrients.  Mirafi 500, a geotextile fabric, was placed on top of the rock to

prevent infiltration of fines from overlaying materials into the crushed rock.  Recycled Class II

Aggregate Base (AB) rock from onsite sources was placed and compacted to a minimum density of

95%, to the approximate subgrade elevation. A compaction test was conducted on the recycled
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Class II AB material in order to provide field density testing.  A copy of the compaction test and the

field density test results are enclosed as Appendix D.

An initial application of ORC was applied to the bottom of each quadrant of the excavation using an

approximately 63% solids slurry in order for the slurry to settle and remain at the bottom of the

excavation.  Other early applications of ORC were applied to the crushed rock as it was introduced to

the excavation and to excavation groundwater as an approximately 50% solids slurry.  This extended

the coverage and the coating of the crushed rock than allowed by the 63% solids slurry.  As the level

of the crushed rock rose above groundwater, an approximately 33% solids slurry was applied to the

crushed rock in order to further extend the coverage and coating ability of the ORC.  Treated

groundwater was used as the water source for the slurry after the laboratory analytical results were

available.

An NPK bio-nutrient mixture was applied with each application of ORC slurry.  Approximately 6

pounds of NPK bio-nutrients were applied to the excavation as a whole, in general conformance with

the bio-nutrient calculation estimate provided in the Response to November 2, 2005 Letter, dated

November 8, 2005 (the remaining portion was mixed and applied with the ORC injection bores,

discussed below).  The calculation was done in conformance with the April 2003 Pollution

Engineering article entitled Bionutrient Modeling for Design of In situ Bioremediation, contained in

the Corrective Action Plan for Source Soil Dewatering and Excavation (dated October 26, 2005).

3.1.8 Excavation Monitoring Well Installation

On December 8, and 12, 2005, concurrent with excavation backfilling operations, Marcor installed

excavation groundwater monitoring wells MW-8 and MW-9, under the direction of Blymyer

Engineers.  The wells were installed under Zone 7 permit number 25203.  The wells are 20-foot in

depth and are constructed of 4-inch diameter PVC casing, with 15 feet of 0.020-inch slot screen, set

in the crushed rock excavation backfill.  A 10-inch outer casing was used to encase the upper 5 feet of

the well to help provide a surface seal as required by the state.  The lower approximately 2-foot
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section of that seal was constructed of hydrated bentonite clay, the center 1.5-foot section was

cement grout, and the upper approximately 1.5-foot section was concrete grout surrounding a surface

completed well box.  The well box encloses the 10-inch diameter casing.  Well construction details

are shown on the bore logs, included in Appendix E.

3.1.9 Monitoring Well Surveying

On February 7, 2006, CSS Environmental Services, Inc. (CSS Environmental) was present to survey

the horizontal position and elevation of the casing of wells MW-7, MW-8, and MW-9, in

conformance with GeoTracker survey requirements.  A copy of the survey report is enclosed as

Appendix F.

3.1.10 Monitoring Well Development Procedures

On February 27, 2006, Blaine Tech Services, Inc. (Blaine) mobilized to the site to develop wells MW-

8 and MW-9.  Per standard protocol, each well was developed until either the groundwater appeared

to be clear of sediment, or until a maximum of 10 well volumes of groundwater had been removed.

The monitoring wells were developed in conformance with Blaine’s SOPs, a copy of which is

included in Appendix G.  A copy of the Development Field Forms is included in Appendix H.

After waiting a minimum of 72 hours after well development to allow the aquifer to recover from

development, the wells were sampled.  Blaine mobilized to the site on March 2, 2006.  The details of

this sampling will be reported under separate cover.

All development and purge water was placed in DOT-approved, 55-gallon, closed-top drums, which

were labeled and left on-site for future off-site disposal.
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3.2 Installation of ORC Injection Bores

On December 21 and 22, 2005, 26 ORC injection borings were installed at the site, as depicted on

Figure 3.  The injection of the ORC slurry was performed to address residual soil and groundwater

contamination outside the area of the remedial excavation.  The approximately 10-foot spacing

interval was recommended by REGENISIS, manufacturer of ORC powder.  This required an increase

in the number of injection bores from 10, as included in the Corrective Action Plan, to 26. The bores

were installed using a Geoprobe7 6600 rig with a 1.75-inch diameter hydraulic probe.  The probe,

with an expendable tip, was pushed to approximately 21 feet bgs, and upon retraction of the probe, an

approximately 30% solids ORC slurry was injected with a GS 2000 pump (capable of generating

2000 psi of injection pressure) from total depth to approximately 3 feet bgs.  The remainder of the

NPK bio-nutrient mixture was introduced to the ORC slurry prior to injection.  A total of 1,500

pounds of ORC was injected into the boreholes (sixty 25-pound buckets) and included a total of 6

pounds of NPK bio-nutrients.  The remainder of the borehole was backfilled with cement grout.

3.3 Disposal of Impacted Soil and Groundwater

Stockpiled soil profile data was transmitted to the landfills for acceptance and the soil was ultimately

accepted as Class II material by the Keller Canyon Landfill in Pittsburg, California.  Between

December 29, 2005, and January 4, 2006, 2,370 cubic yards (3,054.65 tons) of soil were loaded into

dump trucks and transported to the landfill for disposal by a subcontractor to Marcor.  Efforts to

control dust were not required.  Loaded trucks moved to a truck decontamination station, where soil

was removed from fenders and tires and the bed was covered.  Dump truck trays were generally lined

with plastic to expedite dumping and cleaning operations.  A signed waste manifest accompanied the

soil to the landfill.  A copy of the project summary sheet generated by the landfill is enclosed as

Appendix I.

Eleven 55-gallon drums of soil cuttings and drilling mud from the installation of well MW-7 were
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emptied on to the soil stockpiles during remedial activities.  The contents were transported to the

landfill under a signed waste manifest.

Five 55-gallon drums of well development and sampling purge water remained onsite during the

remedial actions.  The water was generated from the development of well MW-7, and the sampling of

groundwater from several quarterly monitoring events.  During the remedial activities, this water was

pumped from the 55-gallon drums and run through the carbon treatment system into the AST and

discharged to the sanitary sewer under the DSRSD discharge permit.

Four 55-gallon drums previously located on the eastern (lumber yard) parcel were also present in the

vicinity of the remedial excavation at the end of the remedial activities.  The liquid contents appeared

to be predominately of water and oil content; however, the specific components or generating sources

were unknown.  As a consequence, NRC Environmental Services, Inc (NRC) categorized the

contents for hazardous content on December 19, 2005.  NRC categorized the contents as “petroleum

oil and water”, containing no oxidizers, no ketones, and no chlorinated content.  The contents of two

of the four drums were combined and NRC transported the three drums to the Crosby & Overton

facility in Long Beach for disposal.  A copy of the hazardous categorization field sheets and the

signed Uniform Hazardous Waste Manifest form documenting removal and disposal are attached as

Appendix J.
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4.0 Data Interpretation

4.1 Discussion of Soil and Effluent Sample Analytical Results

Four authoritative confirmation bottom samples (SWB-20, NWB-20, SEB-20, and NEB-20) were

collected from the excavation.  All samples returned non-detectable concentrations of TPH as

gasoline, TPH as diesel, and BTEX; non-detectable concentrations of the fuel oxygenates MTBE,

TAME, TBA, DIPE, and ETBE; non-detectable concentrations of the lead scavengers, EDB and 1,2-

DCA; and non-detectable concentrations of ethanol and methanol, all at good limits of detection.

Total lead concentrations raged between 7.5 and 8.9 mg/kg, and are typical background soil

concentrations.  The results are tabulated in Tables VII and VIII.

Ten 4-point soil stockpile samples (SP-1 through SP10) were collected for stockpile characterization

purposes.  TPH as gasoline concentrations ranged between 25 and 140 mg/kg, TPH as diesel

concentrations ranged between 8.0 and 42 mg/kg, benzene concentrations ranged between non-

detectable and 0.18 mg/kg, toluene ranged between 0.077 and 0.65 mg/kg, ethylbenzene ranged

between 0.2 and 1.6 mg/kg, and total xylenes ranged between 0.44 and 5.9 mg/kg.   MTBE was not

detected at good limits of detection.  Total lead was present in the composited stockpile samples

between 8.0 and 14 mg/kg.  The results are tabulated in Table IX.

One effluent sample (Eff-1) was collected at the discharge end of the temporary aboveground storage

tank.  TPH as gasoline, TPH as diesel, BTEX, and MTBE were all not detected at good limits of

detection.  The CAM 17 metals were also analyzed by the laboratory.  Most metals were detected,

but at concentrations below DSRSD discharge limits.  The hydrocarbon analytical results are

tabulated in Table X.

Copies of the laboratory reports from McCampbell are included as Appendix K.
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5.0 Summary and Recommendations

• Approximately 2,370 cubic yards (3,054.5 tons) of petroleum-contaminated soil were

excavated at the site and subsequently transported offsite to the Keller Canyon Class II

Landfill.

• Due to sidewall collapse, the final excavation was approximately 50 feet by 50 feet by 21 feet

in depth.

• Four authoritative bottom confirmation soil samples were collected beneath areas of known

and worst-case contamination.  All analytes, including TPH as gasoline, TPH as diesel,

BTEX, the five fuel oxygenates (MTBE, TAME, TBA, DIPE, ETBE), the two lead

scavengers (EDB and 1,2-DCA), and ethanol and methanol were non-detectable at good

limits of detection in the bottom confirmation samples.

• Sidewall samples were not collected due to the presence of the soil retaining system.

• Approximately 1,100 pounds of ORC powder, augmented with 6 pounds of NPK bio-

nutrients, were applied in slurry form to the excavation and excavation backfill to assist in the

bio-degradation of residual hydrocarbons at the site.

• The excavation was backfilled with ½ - by ¾ –inch crushed rock to approximately 4.5 feet

bgs.  A geotextile fabric was placed over the top and the remainder of the excavation was

backfilled with recycled Class II AB rock, and compacted to a minimum density of 95%.

• Twenty-six Geoprobe7 bores were pushed to a depth of 21 feet bgs in the area around the

remedial excavation.  Approximately 1,500 pounds of ORC powder, augmented with 6

pounds of NPK bio-nutrients, were injected in slurry form into the Geoprobe7 boreholes

between the depths of approximately 3 to 21 ft bgs to assist in the bio-degradation of residual

hydrocarbons at the site.  The upper approximately 3 feet of each borehole was backfilled

with cement grout.

• Eleven drums of soil cuttings and drilling mud were transported offsite with the excavation

soil.

• Five drums of well development and purge water were discharged to sanitary sewer through
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the carbon treatment system.

• Four drums of unknown content were categorized, found to be water and petroleum oil, and

transported offsite under a signed Uniform Hazardous Waste Manifest.

• A copy of this report has been forwarded to:

Mr. Barney Chan
Alameda County Department of Environmental Health
1131 Harbor Bay Parkway, Suite 250
Alameda, CA  94502-6577

• Blymyer Engineers recommends that quarterly groundwater monitoring be performed for one

year to assess the effectiveness of remedial actions on groundwater quality at the site.
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City of Dublin Excavation Permit,

Dublin – San Ramon Services District Discharge Permit,
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Blaine Tech Services, Inc.
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Keller Canyon Soil Disposal Documentation

















Appendix J
NRC Environmental Services, Inc.
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December 1, 2005, December 5, 2005,
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