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Apdl 4, 2005

Bamey Chan
Alameda County Health Care Services Agency
I l3l Harbor Bay Parkway, Suire 250
Alarneda, CA 94502-65'17

Shell Oil Products I'JS
HSE - Environmeniol Services

20945 S. Wi{minglon Ave.
Corson, CA 908 lll039

Iel \7A71 865 o25 l
Fclv l7o7l 865 2542

Emoll denis.l.lnown@ shell,com

Re: Sampling, Post-Remediation Site Conceptual Model, and Risk Assessment Repcrt
Former Shell Service Station
1230 14th sfeet
Oakland, California
SAP Code i29403
hoident No. 97088250

Dezn Mr- Oran:

Attadred for your review and comment is a copy of the S'dnplirzg, PostRemedialion Sile Conceptual Model,

and Risk Assessment Report for he a&Ne referenced site Upon infcrmation and b€lief, I decl,nq urder penalty
of perjury, that ftre inlbrrnalion contained in t]xe attached document is true and colrect.

If you have any queslions or concems, please call me at (707) 865-0251.

Sincerely,

Denis L. Brown
Sr- Environmental Engineer
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Mr. Barney Chan
Alameda Coutrty Health Care Services Agency
Department of Enr,iromnenta l Health
1 131 Harhor Bay Parkway, Suite 250
Alameda. California 94-502

Alcri, ':. lr, i ' :{1,n ry

LFii (t g zitri l

En'r11i,,,,. : r...Il;r, : ll;p.lih

Cambda
Environmental

Technology, lnc,

590O tlollis Street

Suite A
Eneryville, CA 94608

rcl (s1oJ \zo-o7oo

Fax (tro) 420-9170

Re: Soil Sampling, Post-Remediation Site
Assessment Report
Former Shell Service Station
1230 14'h Street
Oakland, California
Lrcident #: 97088250
Cambria Project #: 247 -O233-006

Dear Mr. Chan:

Conceptual Model, and Risk

Carnbria Environmental Technology, hc. {Cambria) is submitting this Sojl Sampling, Post-

Rem.ediation Site Conr:eptual ModeL, and Risk Assessmenl Report to Alamsda County Health

Care Services Agency (ACHCSA) on behalf of Equilon Enterprises LLC dba Shell Oil Products

US (She11). Cambria's March 17, 2AO5 Renrcdiation, Verification Sampling, d.nd Post'

Remediation Moninring Rep.rrl reconnended updating the site's site conceptual model (SCM)

and flie dsk-based corrective action (RBCA) dsk assessment based on post-remediation soil and

groundwater conditions,

To update the SCM and risk assessment, Cambria recommended:

. Calculating updated representative soil and groundwater concenkations, usiag the post-

remediation soil and groundwater data;

Revising the site's Tier 2 RBCA analysis {based upon the City of Oaklald Public Works

Depatrrent's January 1. 200O Oakland Urban Land Redevelopment Program: Gui.dance

Document lthe ULR RBCA Guidanr:e Documenll) from Cambria's March 7, 2002 Risk-

Based Correctiye Action Report; ar,d

Advancing three direct-push soil borings to collect soil samples for grain size analysis to

confirm the appropriateness of the using the Merritt Sands soil tlpe in the updated RBCA

risk assessrnent.

Cambria recommended that case closure be graDted if the updateil SCM and RBCA risk

assessment showed that site conditions continue to be protective of humar health, and if the

concentrations of chemicals of concern (COCs) are below the appropriate Oakland Site Specific

Target Levels (SSTLs).
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March 18, 200-5

Vironex, Inc. of San Leandto, California; C-57 Licetse # 705927 .

Martin Wills, Cambria

Hand auger and 2-inch hydraulic push

Alameda County Public Wotks Agency Permit # W05-0323

(Attachmeni A)

Soil samples were collected at 5 feet below grade (fbg) and 8 tbg from

each of the borings.

Three (GS-01, GS-02, and GS-03)

8 feet (ft)

Soil encountered in the borings outside the UST pit (GS-01 and GS-03)

consisted of silty sand to the total explored depth of 8 flg. Fill,

consisting of silty sand with gravel, was encountered in the UST pit

boring (GS-02). Boring logs are included as Attachnent A.

Soil sanrples were analyzed for grain size amlysis by ASTM

Method D422. The laboratory report is ilcluded as Attachment B.

The SCM presented below updates the SCM originally presented in Cambria's hne 6, Z00l Sail

Vapor Extraction and Site Investigatian Report. The revised SCM is intended to represent the

cun'ent post-remediation site conditions. Three soil borings were advanced on March 18, 2005 to

collect soil samples for grain size analysis. The results showed that the soil type is consistent

with the Merritt S ands soil type. The revised SCM and RBCA risk assessment incorporates all

soil and groundwater sampling data collecteal since the prior SCM and RBCA analysis to evaluate

the risks potentially posed by the current site cofiditions.

SOIL SAMPLING FOR GRAIN SIZE ANALYSIS

Cambria directed the advancement of tlree soil borings (GS-01 though GS-03) at the site

(Figures 1 and 2) to collect soil samples for grain size analysis from two locations outside the

fbrmer underground storage tank (UST) pit area and from one location within the UST Pit
('Fisure 3].

Drilling Dae:

Drilling Company:

Cambrin Personnel:

Drilling Methods:

Permit:

Soil Sampling:

Number of Boings:

Boring Depths:

Sediment Lithologl:

Analyses:
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The soil grain s.ize alaiysis results indicate the native unsaturated soil

type is "sitty to very silty sand' (SM), according to the Unified Soil

Classification System (USCS). These samples contained 7"1-787o sand,

with 0-127o gravel and 16-297o fnes (silts or clays). The 5 fbg sample at

GS-03 had more gravel than the other native soil sample. The native

soils appear to be part of the "Meffitt Sards" fbrmation.

Samples GS-02-05 and GS-02-08 were collected liom within the 1i1led,

former UST pit. The grain s:ize arnlysis results indicate tleir USCS soil

type would be "silty sand with gravel" (SM). This naterial appeared to

be an engineered fiIl tlpe material.

Site History and Land Use

Site History: According to City of Oakland records, the current site building was constructed in

1958. Shell sold the station and properly in November 1983. The curent owner reportedly

purchased the station and propelty in March 1984. Gas station operations at the site reportedly

began in 1958 and ceased in 1993. Four gasoline USTs and one waste-oil storage tank rvere

re.rnoved on August 24. 1993.

Site Location and ktnil Use: This former Shell-branded service station is located at thc northeast

coflrer of the 14th Street and Union Street intersection in Oakland 113igures I and 2). Cudently,

an abandoned one-story station building and a pump island canopy occupy the site, and rnuch of

the property is unpaved, The adjacent properties to the north and east are residential atd both lots

have two-story homes. The propedy to the nodh (1418-1420 Union Street) reportedly has a ha1f,

unfinished basement; the buildilg appears to be constructed with a crawl space. The property to

the east (1216 14h Street) reportetlly rloes not have a basement; it appears to be constructed with

a slab on grade. The surrounding area's land use is currently residential to the north, south, and

east, and is commercial/industrial to the west and southwest. Near tlre site, l4'i Street is a four-

lane boulevard with a wide median strio. and Union Street is a two-lare street.

Site Investigation History

February 1991 SoiI Bortngs: On February 2, 1991, Tank Protect Engineering {TPE) of Northern
Calitbrnia advanced soil borings SB-1, SB-2, and SB-3. The boring locations ate shown on

Figure 2 and a copy of TPE's map is included in Attachment C. Maximum concentrations of

1,600 parts per million (ppm) total petroloum hydrocarborx as gasoline (TPHg) and 18 ppm
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collected at 10.5 fbg in boring SB-3, locateilbenzene were detected in the soil sample

immediately downgradient of the gasoline USTs. Table I summarizes the analytical results.

August 199j Tank Removal and Sampling: On August 24. 1993, TPE supervised the removal of

two 7,500-galion unleaded USTs, one 7,500-gallon leaded UST, one 8,000-gallon leaded UST,

and one 5-50-gallon rvaste-oil tank from the site. Soil sample S-1 was collected from beneath the

fill end of the waste oi1 tank. Soil samples S-2 through S-9 were collected at depths ranging from

8.5 to 12.0 fbg from the floor of the fuel UST excavation. Two sidewall samples (VSW-1 and

VSW-2) were collected at 6.0 lt depth from the west side of the UST pit. Soil samples DS-l

through DS-6 were collected at a depth of 1.0 11 tiom beneath the former dispensers. A copy of

TPE's map showing the UST locations and soil sample locations is included in Attachment C.

TPHg and benzene were detected at concentrations ranging from 1.3 ppm to i8,000 ppm and

from <5.0 ppm to I 1,000 ppnl respectively. Total petroleum hydrocarbons as diesel (TPHd) and

oil ald grease were detected in the waste-oil tank pit sarnple at 1,200 ppm and 7,700 ppnr

respectively. Maxirnrm concentrations of l3 ppm TPHg and 0.007 ppm benzene were detected

in soil samples collected beneath the product dispensers. The tank pit was not back-filled after

the UST rernovals. On September 17, 1993, TPE filed a UST Unauthorized Release lleak/

Contamination Site Report form on behalf of the property owner. The results wete presented in

TPE's December 29, 1993 Tank Closure Report ar'd are sunrrlarized in Table 1.

November 1995 Piping Removal and Tank Pil Re-Sampling: On November 27,1995, Calrfiria

collected eight soil samples (S-2 though S-9) at depths of approximately 15 tbg from the open

tank pit at the ends of the former USTs and six soil samples (TS-l througlt T5-6) beneath the

fornrer product piping. Figure 2 shows the sample locations. TPHg was detected in a1l tank pit

sarples at concentrations ranging from-570 ppmto 5,600 pprn Benzene was detected in the tank

pit samples at concentrations ranging trom <0.5 ppm to 72 pprn TPHg was detected in two soil

samples collected beneath tbrmer piping locations at conce trations of 46 ppm and 3,100 ppq

and benzene was detect€d at concentrations ranging fiom <0.00-5 ppm to 30 ppm (Table 1). The

results were presented in Cambria's December 28, 1995 Piping Removal Sampling and Tankpit

Re-Sampling report.

March 1996 Subsurjoce lnvesligrzlian.' On March 6 - 8, 1996, Cambria advanced 11 soil borings

on site, Four borings were converted to groundwater monitoring wells (MW-1 tlttough MW-4),

two borings were converted to combined air-sparge and soil-vapor-extraction (SVE) wells

(VWAS-I and VWAS-3), and two borings were convelted to conrbined SVE and gloundwater

monitoting wel1s (VWMW-2 and VWMW-4) (Figure 2). The remaining borings (SB-C, SB-8,

and SB-J) were backfilled with neat cement. Selected soil samples were analyzed tbr TPHg,

benzene, toluene, elhylbenzene and xylenes (BTEX), and oil and grease. The .results were

presented in Cambria's llly 22, 1996 Subsurface Investigation Report and are summarized in

Table 1. Groundwater sampling of the monitoring wells was performed on March 25,7996.
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Cumulative groundwater monitoring results are presented in a table prepared by Blaine Tech

Services, Inc. (Blaine) of San Jose, Califbrnia (Attachnrent D).

1997 Oxygen Releasing Coapound (ORC) InstallatioR: As agreed during a January 1997

meeting with ACHCSA, Cambria installed ORC "socks" in wells MW-l, VWMW-2, and

\.'IVA4W-4 on March 25, 1997 . The ORC soc.lrs were replaced periodically until

September 21, 2000. On October 17,2000, the ORC socks were temoved permanently.

1997 to 2000 Activifies.' Shell, Cambria, and ACHCSA met on January 21, 1997 to discuss the

site investigation and activities. Between March 1997 and October 2000, as agreed during the

January 21, 1997 meeting and per subsequent communications with ACHCSA" in compliance

with ACHCSA's requirements, Shell's confactors installed ORC "socks" and maintained them

until October 2000- Also, as ACHCSA required, site groundwate( was monilored zmd sampled

quartedy, and Cambria submitted quaferly monitoring reports. Periodically, Cambria's reports

also made additional recommendations and responded to agency tequests. Cambria's

May 15, 1997 First Quarter Monitoring Repofi recomnrended preparing a work plan for

additional investigation. However, ACHCSA's case notes (obtained from an agency file review)

indicate the caseworker "decided not to ask fbr more SWI" (soil and water investiqdlion)

"because t\e7123/96 tpt (report) included (Daring) SBE (SB-E) to the N (nonft) and SBJ (58-J)

totheS (south)of MWl. They were low to ND conc (concentrations) tor benz (benzene) in gw

(groundwttter) and ND in soil (although soil sanrples were below gw)."

Canrbria's September 7,799'1 Second Quarter Monitoring Report noted that Canrbria had

discussed evaluating further groundwater investigation with ACHCSA on May 20, 1997, and

requested flrat ACHCSA review the report's results and contact Cambria to discuss this

recommendation further. Cambria's Decer]i.,er 22, 1997 Third, Quarter Monitoting Report agailJ

recommended evaluating further site investigation. ACHCSA's S eptember 23, 1998 letter

concurred with Cambria's recommendation to reduce the sampling of wells MW-2, MW-3, and

MW-4 to seni-annual. ACHCSA's September 23, 1999 letter requested that the qua-rt€dy

monitoring repolts provide additional detail and that wells MW-1, VWMW-2, and 
.WV,MW-4

be sampled. ACHCSA's March 1,2000 letter concurred with Cambria's recommendation that all

site monitoring wells' elevation be resurveyed. As recommended, all wells were surveyed on

March 8, 2000 by Virgil Chavez LaM Surveying, and the revised well casing elevation data was

used to calculate groundwater elevations in subsequent monitoring reports. Following a

May 1,2000 telephone conversation with Cambria regarding further downgradient investigatio4

ACHCSA's May 11, 2000 lett€r requested an SCM. On May 11, 2000, Canbria discussed the

elevated benzene concentrations in well MW-1 and site closure requirements with ACHCSA

October 2000 SVE Testing: On October 16,2000, Cambria perfornred SVE testing to determine

the feasibility of SVE as a remedial alternative at the site. Although groundwater interfered with



CAMBRIA Barney Chan
April 4, 200-5

the S\rE testing, Cambria concluded that SlE might be an effective method to remove

hydrocarbons from soils above the groundwater table, However, subsequent investigations have

detected little or no hydrocarbon impacts in soil samples collected above the range of water tabl€

fluctuations. Carnbria's June 6- 2001 Soil Vapor Extraction and Site Investigation Report

presented the SCM and results of the October 2000 SVE testing and the December 2000

Geoprobe@ investigation, .

December 2000 Subsurjace Investigation anil SCM: On December 1 1, 2000, Cambria advanced

five soil borings (GP-1 through GP-5) to depths ranging fiom 16 to 20.5 fbg (Figure 2)' Soil

samples were collected 1?om each boring at 5-ft intervals, aad grou:rdwater samples were

collected when groundwater was encountered. No TPHg, benzene, or methyl tertiary butyl ether

(MTBE) was detected in any of the soil samples. TPHg was detected in groundwater sarnples

from GP-l and GP-3 at concentrations of 11 and 4,400 parts per billion (ppb), respectively.

Benzene was detected in groundwater from GP-1 and GP-3 at concentrations of 1l and

4,400 ppb, respectively. MTBE was only detected in groundwater collected from boring GP-1 at

0.067 ppb (analyzed by EPA Method 8260). Along with October 2000 SVE testing results and

the SCM, the Geoprobe@ investigation results were presented in Cambria's June 6, 2001 Soil

Vapor Exlraction and Site Investigation Repo . Table 1 presents soil anal]tica1 data, and Table 2

presents groundwater anal]'tical data.

September 2001 Subsurfoce Investigation: On September 27, 2001, Cambria installed three

monitoring wells (MW-5 through MW-7), each to a depth of 20 ft (Figure 2) Two soil samples

were collected ftom the tank pit boring (MW-5) for chemical analysis. TPHg was detected at

concentrations of 3.9 ppm and 790 pprn in soil at depths of 9.5 and 14.5 ft Berzene was detected

at a concentration of 2.7 ppm in soil at a depth of 14.5 ft (Table 1). Groundwater samples were

collected from tlre new wells during the regularly scheduled quarterly monitoring event on

December 6,2001. TPHg was detected at concentrations of 31,000 ppb,76 ppb, and 1,800 ppb itt

wells MW-5, MW-6, and MW-7, respectiv ely. Ber]Zene was detected at concentrations of

3,000 ppb, 5.7 ppb, and 390 ppb in the respective wells. No MTBE was detected in any soil or

groundwater samples fron the new wells. Cambria's November 2OOl Monitoring Well

Installation Reporl presented results.

March 2002 WeII Survey: On March 22,2002, Canbria submitted a Well SzrveT- report which

identifred three potential receptor wells (one cathodic protection well, and two wells of unknown

presumably irrigation or industrial, use) within y2 m;le of the site. Figure I shows the

approxinrate well locatiors. The report concluded that due to either distance or location

upgradient and cross gradient of the site, it is unlikely that any known well would be irnpacted by

hydrocarbons originating fiorn the site.
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March 2002 RBCA Report: Cambria prepared a March 7, 2002 Risk-Based Corrective Acfion

(RBCA) Report, based on the City of Oakland's ULR Program RBCA Guidanr:e Documenl and

using historical soil and groundwater data. The Tier 2 RBCA analysis considered BTEX as

COCs. Benzene in groundwater was fbund to be the primary COC driving risks at this site.

Based on the predominantly sand/sandy silt/silty-sand stratigraphy observed by Cambria in soil

borings drilled at the site, Cambria used the "sandy silts" soil type option to select the appropriate

Oakland SSTIx in this analysis. The results found that the representative soil and groundwater

concent.rations were below the applicable Oakland SSTlx. Based on the parameters used,

Cambria concluded that the results showed residual hyclrocarbons at this site would not pose a

significant health risk to future on-site commercial occupants or ofT-site residential occupants.

Cambria also concluded that hyclrocarbon concenftations in groundwater were decreasing with

time and distance from the fbrmer UST complex, indicating sluinkage of the groundwater plume

due to natural attenuation. In a meeting between ACHCSA, Shell, and Cambria onMay 6,2002,

ACHCSA expressed concern over the parameters used for the risk assessment, and requested that

further investigation be conducted at the site.

July 2002 Door-to-Door WeII SurveY: On Ju,ly 23, 2002, Cambria conducted a door-to-door well

survey that included the residential block north-northeast (downgradient) of the site to determine

whether there are any active water wells or basements in the survey area. A response to the

survey was obtained from 23 of the 36 properties included in thE survey. None of the respondents

indicated the presence of a water well on the site, nine respondents repofied that either a half or

full basement was present at their dwelling, and one respondent noted a sunp punrp on the

property. Cambria's August 26, 2002 Subsurface Investigation Reporl antl Corrective Action

Plan pteserfied. survey results.

June 2002 On-Site Subsurface Investigation: Between June 7 and June 10, 2002, Cambria

advanced nine borings, (S-10 ttrough S-18), in and near the former tank pit to further assess the

extent of impacted soil in both the vadose and saturated zones onsite (Figu(e ?). Unsaturated soil

samples collected at approxinrately 2.5-ft intervals and grab groundwater samples showed that the

hydrocarbon impacts were limited to saturated soils and that the hydrocarbon plume in

groundwater was relatively well-detined within an area approximately 10 ft to the west, 10 ft to

the south, 15 ft to the east, and 30 ft to the north of the tank pit. Analltical results obtained tiom

saturated soil sarnples indicated that hytlrocarbon concenfuatiorx attenuated vertically to very low

concentrations within l0 ft below the static groundwater level. Cambria submitted investigation

results in the August 26, 2002 Subsurface Investigation Report and Corrective Action Plan.

Tables 1 and 2 summarize analytical results.

JuIy 2002 Off-Sife Subsurface Investigdtion: On July 7, 2002, Cambria advanced four hand-

auger borings (HA-l tbrough HA-4) on two adjacent oft'-site properties and collected grab-

groundwater samples to fuither define the extent of impacted groundwater downgradient of the

7
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site (Figure 2). No benzene was detected in any of the grab-groundwater samples collected liom

any of the off'-site hand-auger borings at depths of 14 fbg (HA-1 and HA-2) and 16 fbg (HA-3

and HA-4). However, TPHg was detected at concontrations of55 ppb and 85 ppb in hand-auger

borings HA-1 and HA-2, respectively, on the property adjacent (east) of the site. Toluene was

detected at a concentration of 0.77 ppb in HA-2 only, ethylbenzene was detected at a

concentration of 0.52 ppb in HA-2 only, and xylenes were detected in borings HA-l and HA-2 at

concentrations of 1.2 and 2.8 ppb, respectively. Cambria submitted investigation results in the

August 26, 2OO2 Subsurface Investigation Report and Corrective Action Plan. Tables 1 and 2

summarize analyical results.

August 2002 Subsurface Investigation Report (SIR) dnil Coftective Action Plan (CAP): ln

addition to presenting results of the June and July 2002 subsurface investigations noted above,

Cambria prepared a CAP for the site in the August 2002 report. Cambria determined that the

rEmedial objective for the site should be to reduce benzene concentrations in groundwater to

levels considered protective of human health and the environment in the shortest time frame

feasible. To meet this objective, Cambria recommended conducting a 5-day pilot test of in-situ

oxidation using hydrogen peroxide (H2O2).

September 2002 SIR dnd CAP Addenilwn: To clarify concerns ACHCSA raised in its

August 30, 2002 e-mall fiEssage, Cambria prepared the September 12, 2OO2 Subsurface

Investigation Report awi Correcrive Action Plan - Addcndum. ln it, Cambria:

. Acklowledged that a 30-day public review conment period would be required prior to

ACHCSA approval of the CAP. Cambria provided the names and addresses of the

propelty owners and residents of the immediate neighboring homes and businesses;

. Confrrmed ttre basis for concluding the non-existence of the well formedy located in

DeFremery Park;

. Clarifred thEbasis for the proposed cleanup goals;

. Sumrnarized the results of evaluation of the potential remedial alternatives, including

anticipated efTectiveness of each alternative, anticipated costs and expected timc for

remediation and monitoring activities;

. Discussed its consideration of residual pollution eff'ects in relation to decreasing water

levels;

. Proposed a soil and groundwater verifrcation monitoring plan

. Confinned Cambria's belief that the proposed H2o, injection work would not pose any

risk to neighboring residents, and discussed the measurss to prevent and monitor for any

hazardous conditions, and

. Provided additional technical information to be made available to concerned citizens.
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November 2002 SIR dnd CAP Addendum 2: To address concerns in ACHCSA's

October 21, ?002 letter, Cambria submitted the November 2OO2 Subsurface Investigation Report

and Corrective Action Plan 2. Init, Canrbda:

o Provided assessor parcel numbers for neighboring properties;

o Contirmed the basis for concluding the non-existence of the well fbrmerly located in

DeFrernery Park;

. Clarified and provided proposed cleanup levels and cleanup goa'ls fbr soil and

groundwater

o Discussed Cambria's use of TPHg data in the prior RBCA analysis zmd proposal of

cleanup levels;

o Discussed Cambria's evaluation of all complete exposure pathways

Provided a copy of the Oakland RBCA Eligibility Checklist as submitted with the

March 7, 2002 reporl;

Agreed to provide a soil grain size analysis from post-remediation soil samples to

evaluate the selection of soil type used in the Oakland RBCA analysis;

Discussed the evaluation of human health risk considering currenl and historic depths to

watef;

Agreed to provide a post- remediation verification sampling plan, including sampling of

soil and groundwater; and

Agreed to post intbrmational signs on the perirneter fence while remedial activities are in

pfog.fess.

In a February 18,2003 letter, ACHCSA approred the CAP ancl concured with the proposed final

cleanup levels. ACHCSA stated the cleanup goals would be ttre Water Quality Objectives

established in the Regional Water Quality Control Board's Basin Plan Table 3 summarizes the

final cleanup goals and levels. In addition, ACHCSA requested that additional work be

pertbrmed to evaluate the concenr of Mr. Matthew Willinghar4 owner of the property at

1418-1420 Union Street, including location of all utilities and tlre evaluation of risk of

volatilization to indoor air and residential exposure.

Groundwater Ertraction (GWE) and DuaI Phase Vapor Extraction (DVE).' Beginning on

June 11,2002, Cambria conducted semi-rnonthly mobile GWE using well MW-5 in an attempt to

reduce hydrocarbon concentrations in groundwater in the suspected source area, Cambria

changed semi-monthly mobile GWE to semi-monthly mobile DVE begirning on

September 19,2002- D\.8 was discontinued on March 4, 2003 prior to the start of hytlrogen

peroxide injection pilot testing. Monthly DVE was re-instated between November 10, 2003 and

April 28, 2004. GWE and DVE have removed approximately -5.5 pounds of dissolved-phase

hydrocarbors and 5.6 pounds of vapor-phase hydrocarbons from the subsurface. Table 4

summarizes GWE analgical data, and Table 5 summarizes vapor anal]tical data.
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2003 H2O, Injection Remedialion: After receiving ACHCSA's corlcurrence with the final CAP

recofixnendations, Cambria directed implementation of HzOz injection on March 17 through

20,2003. Approximately 3,521 gallons of 15 7a HzOz,9.5 gallons of sulfuric acid (HzSO+), and

60 gallons ol water were injected into l6locations (A-1, A-3, A-6, A-8, C-4, C-6, C-7, D-3, D-4,

E-6,F-2,F-7, G-L, G-4. G-6, and G-8) (Figure 4) at depths ranging from 19.5 to 3.5 fbg. Blaine

conducted baseline groundwater sampling immediately prior to the HzOz injection on

March 13,2003, and conducted monthly post-injection gloundwater monitoring on

April 23, 2003, May 13,2003. June 13, 2003, and July 14, 2003.

After reviewing the post-remediation groundwater monitoring results, Cambria directed a

repeated H2O2 ir{ection event from September 22 through ?4,2003. Approximately 805 gallons

of l5Ia to 22?a HzOz solution, 128 gallons of HzSOa solut.ion, and 1-5 gallons of water wete

injected into 12 3/4-inch temporary injection wells (P-1 through P-12) at depths ranging from 7 to

22 ibg (Figure 4).

Following review of post-injection groundwater monitoring results, and noting increased

concent.rations in some wells, Cambria directed monthly DVE from well MW-5. Monthly D\lE

was re-initiated on November 10, 2003, and contirued until April 28,2004. During the D\{E

events following HzOz injections, an estimated 0.45 lbs of TPHg and 0.08 lbs benzene were

removed in the liquid phase, and an estimated 1.-51 lbs of TPHg and 0.02 lbs benzene were

removed in the vapor phase. Summaries of .liquid and vapor-phase mass removals by GWE and

DVE are included in Tables 4 and 5.

To evaluate the H2O2 injection's effect.iveness, Cambda directed the irstallation of four

verification soil borings (S-18 though S-21) to 25 tbg, to collect soil and grab groundwater

samples from three locations within the treated UST backfill area and from one on-site,

downgradient location. Soil samples were collected at approximately 5.0 ft intervals from each

boring. Grab groundwater sanq)les were collected using a bailer frorn each open boring.

Temporary injection wells P-1 through P-12 were destroyed on January 11, 200-5. Quafterly

groundwater monitoring continued. Cambria's March 17, 2005 Remediation, Verifi.cation

Sampling, dnd Postllemediation Monitoring Report repofied the remediation activities, and

evaluated the H2O2 iqjection's effectiveness.

Groundwater Monitoring: Regular groundwater monitoring has been conducted at the site since

March 25, 1996. Cumulative groundwater monitoring results tlrough January 2005 are presented

in Blaine's table included as Attachmenl D.

l 0
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Site Conditions

Sediment Lithologlr.' Previous site investigations indicated that subsurface materials encountered

consist primarily of silty sand, silty gravel, and sand to the totril explored depth of 30 ft. The

upper 9 to 10 ft of the filled former tank pit area consists of gravelly sand fill material.

United States Geological Survey (USGS) publicatiorx and maps indicate that the area is underlain

by the Merritt Sand (Areal &nd Engineering Geology of the Oakland West Quadtangle,

Cttlifornia, D.H. Radbruch, USGS, Miscellaneous Geological lutestigations, Map I-239, 1957,

and Geologic Map and Map Database of the Oakland Metopolitan Area, Alameda, Contra

Costa, and San Francisco Counties, California, USGS R.W. Graymer, 2000) (Attachment E).

As discussed above, on March 18, ?005, Cambria advanced tlree soil borings (GS-01 tbrough

GS-03) (Figure 3), to collect soil samples from 5 ltrg and 6 fbg at each location The soil samples

were submitted fbr grain size analysis, and the results indicated that the native soil type is silty to

very silty sand. This is consistent with the description of the Merritt Sand forrnation.

Groundwater Depth and FIow Direction: Recorded groundwater depths beneath the site have

ranged fiom 4. 8 to I 3 . 9 fbg. The shallowest groundwater elevations since monitoring began were

observed in February and June 1998 and in March 2000. The long-tetm average depth to

groundwater is 11,36 fbg. The groundwater flow direction, as calculated tlom depth-to-water

measurements in on-site monitoring wells, is typically to the noftheast. Figure 5 shows the

historical fluctuations of the depth to groundwater and the average depth to groundwater.

Cwrent Hydrocarbon Distribution in SoiI: The Oakland RBCA ULR RBCA Guidance

Document defines "surficial soils" as the "top one meter (3.28 ft) of soil", and "subsurface soil"

as "all soil deeper than one meter and above groundwater".

Surlicial Soils: Soil samples were collected near the former dispersers and piping locations from

surficial soils in 1993 (DS-1 tfuough DS-6), in the same approximate locations in 1995 (TS-1

througtr T5-6), and from one angle-boring (SB-18) near the location of DS-6 and T5-6 in 2002.

Since natural degradation processes in the surficial soils are occurring, the current soil conditions

ale best represented by the most recent data. For this evaluation, Cambria considers the 1995 soil

samples TS-2 through TS-5 and the 2002 soil sample SB-1 8 to reptesent the most cuflent shallow

soil hydrocarbon concentrations. Table 6 summarizes the five representative surficial soil sample

anal]'tical results. Figures 6, 7, 8, and 9 present updated soil cross sections with TPHg and

benzene anabrtical data. Most surface soil sample re.sults were below detection limits for most

target analytes; however, for the purpose of determining .representative concentrations for use in

the risk assessment, the value of the non-detected results are conservatively assumed to be equal

1o their detection limits. Since onlv five samples are included in this data set, the rnaximum
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detected concentations were used to conservatile1y represent the surficial soil concentratiom,

rather than using an "averaged" concentration. The resulting representative soil concentrations

are: 46 ppm TPHg, 0.10 ppm benzene, 0.10 ppm toluene, 0.10 ppm ethylbenzene, and 2 ppm

total xylenes.

Subsur.face Sbils: Since soil sarrples have been collected above and below the water table at

various tirnes, for risk assessment it is necessary to specily which sample depths represent

unsaturated soils and which represent saturated soils. In 9 out of the l0 past annual seasonal

groundwater elevation cycles, the groundwater table has risen to levels shallower than 10 fbg.

The average depth to groundwater recorded since 1996 was 11.36 fbg. Therefore, for the purpose

of defining the water table depth for risk assessment use, Cambna believes that soil analltical

data from sarnples above 11.36 fbg accurately reprcsert unsaturated soils, and should comprise

the subsurface soils data set. Canibria believes data ftom samples collected below 11.36 tbg are

from saturated soils, and should be excluded fiom the subsurface soils data set. Figures 6, 7, 8,

and 9 present updated soil cross sections with TPHg and benzene analytical data, and illustrate

the average depth of groundwater.

Soil sarnpling in 2002 (S-10 through S-17) re-sampled the fbrmer UST pit area before

remediation, and 2OO3 soil samples (S-18 through S-21) sarpled the former UST pit and other

areas after remediation. Because the results were very similar, Cambria considers these samples

to be most representative of current subsurface soil conditions. Also, samples were not later

collected near the 2001 MW-5 soil sample, so the MW-5 soil data will also be included. The

2000 Geoprobe@ investigation was conducted at the site perimeter, outside the remediation

treatrnent area; thus, those sample results are considered still representative of current subsurface

soil conditions. In the absetrce of more current soil data, the 1996 soil samples collected from

well installations above 11.36 fbg (VWAS-1, VWMW-2, VWAS-3, and VWMW-4) and the

1995 piping sample TS-1-4.0 are also corxidered representative of curent subsurface soil

conditions. The 1993 waste oil tank soil sample S-1 is considered reprcsentative since no

subsequent sampling has occurred near that location. The 1991 soil borings SB-1 through SB-3

and 1993 samples VSW-1 and VSW-2 are not considered current, since subsequent soil data has

been collected later at nearby locatiom.

The resultant subsurface soil data set includes 55 soil sample data points; Table 7 summarizes this

data. Most sample results were below detection limits for most target analytes; however, for the

purpose of determining representative concentrations for use in the risk assessment, the value of

the non-detected tesults are conservatively assunred to be equal to their detection limits. Since 55

samples are included in this data set and their concentrations vary widely, statistically determined

representative values, the 95Vo rpper confidence hnil (.95Vo UCL) of the mean concentration of

each COC, can be calculated ftom the data set and used as conservative estinrates of the source

1.2
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concentrations. Cambria used the United States Environmental Protection Agency (US EPA)

software prograrn PToUCL version 3.00.02 (EPN6OOIRO4/U9, April 2004') Io calculate

957o IJCL values from the data set. Printouts trom PToUCL documenting the calculations are

included as Attachment F. Table 7 also presents flte 95Vo UCL of the mean concentration for

each COC fbr subsurface soil. The resulting representative subsurface soil concentrations are:

201.08 ppm TPHg, 0.57 ppmbenzene,4.73 ppm toluene, 2.9-5 ppm ethylbenzene, and 30.44 ppm

total xylenes .

Current HJdrocarbon Distribution in Groundwdfer.' Previous site investigation data and

quarterly groundwater monitoring results indicated that the hydrocarbon plume is defined by

neady non-detectable concentrations around the site perimeter. Hydrocarbons are not typically

detected in monitoring wells MW-z, MW-3, and MW-4. Currendy, the highest benzene

concentrations are detected in monitoring wells in and adjacent to the fomer UST pit.

Groundwater monitofing data collected since 1996 indicate that hydrocarbon concentrahons

decrease with time and with distance from the tank pit. Figure 10 shows the decreasing benzene

conceDtration trend in MW-l, located downgradient of the tank pit. As shown on Figure ll,

benzene concentrations in wells VWAS-3 (located between the tank complex and dispenser

islands) and VWAS-I (located between the tank complex and MW-1) are also decreasing with

time. The decrease in benzene concentration with distance from the tank complex is illustrated in

Figure 12, which shows the most recently available data for MW-5 (located in the former tank

pit), VWAS-1 (located slightly downgradient of the fbnner tank pit), MW-1 (ocated

downgradient of the former tank pit), and MW-7 (located near the downgradient boundary of the

site).

During the August 2002 investigation, no benzene was detected in any of the grab-groundwater

samples collected from any of the off-site hand-auger borir4s. However, TPHg, toluene,

etlylbenzene, and xylgres were detected at maximum concentrations of 83 ppb, 0.77 ppb,

0.52 ppb, and 2.8 ppb, respectively, on the property adjacent (east) of the site. Cambria believes

these values can conservatively be considered the representative off-site groundwater

concentrations. These of-f'-site groundwater concentrations are below the approved CAP's

cleanup levels and cleanup goals,

To determine representative, on-site, post-remediation groundwater concenti:ations, the results

fiom the seven most tecent groundwater monitoring events (all conducted after the final H2O2

injection event) from all wells were tabulated. arrd tlre 95Vo UCL of the mean concentration for

each COC wEre calculated from the 77 data points using the US EPA software prograrn PToUCL

version 3.00.02. Printouts from ProUCL documenting the calculations are included in

Attachnent F. Table 8 presents fie 957o rJCL of the mean concentxation for each chemical of

concern for groundwater. The resulting representative groundwater concentrations ale:
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1,960 ppb toluene, 156 ppb ethylbenzene, and 1,113 ppb total1,168 ppb TPHg, 799 ppb berzene,

xylenes.

Below, Canrbria updates the SCM with the latest available data.

t l l : Comments,/Discussion .

1 ,Source  : : '  ,
1 . 1 ldendfy and Describe Release

Source and Volume (if known)
A seryice station operaled al the subject site from 1958
until 1993. Three soil borings (SB-1, SB-2, and SB-3)
were drille.d or lhe subject site in i991. Data ftom these
imd subsequenl borings drilled on the subject site indicate
that pefoleun hydrocarbons are present pdmarily in soils
below water table h the vicinity of the lormer USTs. No
records regarding a specific release or source or volume
are available. Historical soil data aie presented in Table l.

1 . 2 Discuss Steos Taken to StoD Release In 1993, thee 7,500-gallon single-walled steel gasoline
USTs, one 8,000-gallcn single-walled steel gasoline UST,
one 55o-gallon single-walled steeL waste oil UST, and two
product dispexrsing islands were reuroved, Overexcavation
of the gasoline UST ard waste-oil UST pit was perfbrmed.

Site, Charactelization
Cunert Site Use./Status The site is located at the northeast comer of the

inlersEction of 14th Steet alrd Union Street in Oakland
(Figure 1) in an area of mixed residential/con.mercial larld
use. The t'orm€f, staticn building is abandoned, arld the site
perimeter is lenced. The site is otherwise vacant and
nnused lFigure 2).

2.2 Soil Definition Status Surficial soil sample resulls indicated drat the highest
hydrocarbon ooncentrations in soils 3.0 1t or less were
located in November 1995 near dre eastem end of the
southem disperser island (sample T5-6); however,
subsequalt sampling in location \nV/MW-4 (March 1996)
and SB-18 (June 2002) indicated soil concentrations were
muih lower and were not widespread. Suface soils are
nol cunsidered to be significantly impacted- The
maximum surlace soil concentrations of 46 ppm TPHg and
0.1 ppn.r benzene are conservatively considered the
represcnlalive surface soil coflcentralions.

The extent of hydrncarbon impaots in subsurface soils,
from below 3.0 tbg to the water table at approximately
11.36 fbg, has been defined. The soil sanrples with the
highest concentrations are at depths within the range of
grourdwater iable fluctuations, in the area of ihe fofijier
USTs. Therefbre, [re reported soil cfflcentratiofls are
indicadve of fuel impact to grorndwater and saturated
soils, and are not be representative of unsatutated soil
conditirlrs, The maximum current subsurface soil
conc€nfafons ol TPHg and benzene are 1,800 ppm and
4.0 flnq respectively, in boring SB-18 at 9.0 Jbg, sampled
in Novenrber 2003. The representative 957o UCL ol LtLe
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. , . , .  '  E : : ,r'r!:-!l:!:l jliJtllr;;;:i;:lr jiiiia: : :

mean (olcentrations of TPHg and benzene are 201.08 ppm
and 0,57 ppII! respectively.

Based on the soil tmal]4ical data, TPHg and benzene a.re
defined laterally in all directions by borings GP-1 tttough
GP-5, and by borings for MW-2, IvIW-3, MW-4, MW-6
and MW-7.

Hydrocarbons in dre oi1 and grease and diesel ranges have
also been reported in soils at the site, near the former waste
oil tank Sample s-l from8.5 fbgin 1993 conlahed 7,?00
ppm oil and grease and 1,200 ppm TPHd. Satuated soil
samples lrom borings SB-E and MW-1 in 1996 indicated
lhe presence of up to 200 ppm oil and grease.

Historical soil dala are presented in Table 1.

2.3 Separate-Phase Hy&ocarbon (SPH)
Definition Status

SPH bas not been observed at tl.Ie site.

2.4 StatusGrouldwater Dellnition
(TPHg/BTEX)

Quart(xly groundwater monitoring began at the site in the
tlrst quarter 1996. The highest TPHg dnd BTEX
conc€ntrations detected in oll-s.ite wells have been liom
wells MW-5 and WV/MW-4.

Petroleum hydrocarbors are defi[al in groundwater to lhe
east by non-detect concentratictls in well IVIW-6, to fte
north by N,IW-7, to dre west by MW-4, and to the south by
t\tw-2. Additional on-site gmb grorndwaler samples liom
borings GP-2, GP-4 and GP-5, and by off-site borings
IL{-l though }IA-4 provide additional groundwater
definition of d1e non-detect ccnc€ntrations.

The post-remediaticn representative 95Eo UCL
concentrations of TPHg and benzene in grorndwater a.re
l,168 ppb and 799 ppb. respectivcly.

Grab grourdwater data frorn borings is presented it
Table 2. Groundwater monitoring data are sumrnarized in
Attachment D-

2 . 5 TPHgTBTEX Plume Stability ard
Concenhation Trends

Groundwater data from dr-site lvells and olf-site borings
irdicate that TPHg and BTEX concenffations tre
decreasing, the plume has not migrated off-sitg and it is
stable- The grormdwater concenaations have been
observed to fluctuate seasonally pricr to zmy remediation.
Hydrogal peroxide injection in Mmch imd September
2003 upset the overall concentraticn trerds, but as of lirst
quarter 2005, decreasing ffends appear to have recovered.

L . O Gromdwater Definiticrn Status
(Oxygenates)

Fuel oxygenales have not been detected at high
concentration at ftis sile, thus they are not amffIg the
oonstituents of concem at dre site.

Soil samDles are no longer anallzed for MTBE crr luel
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I , , , ,  Evatu :Cri tE11q;,, ; , , , , , , , , ; ;Comments*oisc11pqion,:]: :::::,::: : i: :
oxygenates for lhe reasons outlined above. Groundwater
monitoring includes MTBE analysis; however, the results
are senerallv below detectiolr limits.

2 .7 Oxygenate Plume Stability ald
Concenhation Trends

No oxygenate plune is present-

2.8 Crorxldwater Flow Direction. Def$
Trends and Gradient

Croundwater depth benealh ltre site has ranged ftom 4.8 to
13.9 Ibg. The long t€trm average depth to water is
11.36fbg. Grormdwaler depths are presented on the
grourdwater monirodng dala table (Attachment D).

The groundwat€r llow direction is consistently toward the
north and norttreast at an approxrirlate hydrar.[ic gradient
of 0.002.

The fourth quafler 2004 grotmdwater contour map rs
included as Figure 13.

7.9 Slratigraphy and Hydrogeology Subsurlace materiz(s encouttered consist primarily of silty
sand, silty gravel, and sand to the total explrrred depth of
22.5 ft. USGS maps indicated the site is undedain by tlte
Merritt Sards (Radbruch 1957, nd Gralmer 2000). In
Mnrch 2005, soil samples from dree borings were
aralyzed lbr grain size disribution. The grain size
inalysis results indicated fte native soil tlpe was silty to
verv sillv sand. consistert witfr the Merritt Sands-

2.10 Preferential Pathways Analysi s There are no known underground utilili€s which intersecl
impacted soil and groundwaler. Because the extent of
impacted groundwater is delined on sitg no extemal
pret'erential pathways are affecting the site.

2 . 1 1 Olher PertinenL Issues Fuel oxygenates not among the constituents oI concsm at
ttre site because ltrey have not been detected at levels
warTantng aclltrI.

3
3 . 1 Remedial Actions Taken Shell has conducted remediation at the site. h 1993, thee

7,500-gallon gasoline USTs, one 8,000-ga11on gasoline
UST, and one 55o-gallon waste oil UST were removed
from dre site. A total of approximateJ.y 334 cubic yards of
impacted soil were ercavated following fJre UST removal.
oRcs were installed in rvel1s MW-1, \rItl/MW-Z, and
WV/MW-4 ftom March 1997 until October 2000 to
enhance naturally occurring hydrocarbon degradation. An
SVE pilot test was pedormed in Oclober 2000. Mobile
cWE and DPE by vacuum truck were performed between
June 2002 and March 2003, Two hydrogen peroxide
injeclion events were conducled in Mardl 2003 and
September 2003 to remediate grouldwater and saturated
soils in the former UsT pit areas. Monthly DVE was re-
initiated on November 10, 2003, and continued rmtil
Anril 28. 2004.

Area Remediated Remediation has occurred in ttre area of the former UST
pit. Sixteen locations in the UST pit area were injected
with hydrogen peroxide in March 2003. Twelve
tempffary probes were used in September 2003 to inject
hvdroqen Deroxide into the former UST pit. Well I{W-5
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; ,'EvaluationCrllerla . : , , , ,  Comment$Discussion
was used rs the GtilE and DPE well.

3 .3 Remediation Eflectiveness GwE and DVE removed approximate.ly 5,5 pounds of
dissolved-phase hydrocarbons ald 5,6 poundi; of vapor-
phase hydrocarbons prior to the hydrogen peroxide
injectiors- Following the injections, D\iE removed 0.45
lbs of TPHg and 0.08 lbs benzene in the liquid phase, md
an estimated 1.51 lbs of TPHg ald 0.02 lbs benzene the
vapor phase. Tables 4 alld 5 presents the DPE data
surnmaries. Hydrogen peroxide injection effectiveness
was discussed in Cambria's March 17, 2OO5 Remediation,
Verification Sampling, a d Post-Remediation Monitoring
repo .

4

4 . 1 Desisnated Beneficial Water Use Site is localed within the Oakland Sub-Area of the East
Bay Plain grorurdwaler basin. Existing and potential
trenelicial uses include municipal ard domestic waler
supply, agdculnnal supply, industrial service supply, and
industrial process supply (sF RWQCB Basin Plan). The
basin plan notes that no drinking water wells are kno\4n;
however, numerous backyard frigation wells exist in this
sroundwater basin.

4.7 We.lL Survey Results camtria's 2002 well survey identified 3 potential receptor
wells (1 cathodic protection, and 2 of untlown use) within
% mile of the site (Figure 1), None of lhe unknown use
wells could be confirmed. The repffted well at
DeFremery Park was ilvesligated by inte{viewing City of
Oakland personnel familiar with the sitg and no one has
any knowledge of the well. Thus, it was concluded to be
pemanently out of service and not a potential receptor.
A door to door residential well survey was conduc[ed in
2002, turd 23 responses were received from fte 36
addresses queried. No wells were reported by ihe
respondents.

4.3 Likelihood of Impact to Wells Since fuel inpacts to groundwaler are limited to the site,
and since there are no known receptor wells, there is no
likelihood of imnact to oll-site receDtor wells.

4.4 Lj kelihood of Impact to SurlhcE
Waler

No surface water was identified within a %-mi1e radius of
the site, No potential inrpact is possible since luel impacts
to groundwater are limlled to the site- The closest surface
water body, San Frimolsco Bay, lies 2 miles south of the
site.

5 ,
5 . 1 Site Conceptual Exposure Model

(current arld luture uses)
The site is cunently a vacant lot bordered by residential
DroDerties on the north and east. Aqoss Union SLIeet and
14ui Sbeet are cofirmercial properties, Future site use is
expected to be commercial, although the site is zoned for
residential land use. The RBCA risk assessment includes
commercial and rcsidential land use scenarios.

5 . 2 Exposure Pathways Potential exposure pathways may include on-site imd o11--
site inhalation of vapors in indoor and outdoor air ftom
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soil and groundwater. Conslruction workers nay be
exposed to residual hydrocarbons in sr.rface soils. Since
no water-producing wells are known in lhe area, exposure
to groundwater by ingestion in not a complele exposure
pathway. An exposure palhway flowcha is included as
Fi sure 14-

5 . 3 Risk Assessment Slalus In 2002, Cambria performed a Tier ? RBCA analysis to
compare site conditions to City of oakland SSTLS using
"sandy silts" soil type based m soil t]?es encountered at
lhe site- The representative soil and groundwater benzene
concentrations did not exceed the SSTIJ detefmined for
sojl and groundwater in that aralysis. Below, Cambria
updates the RBCA risk assessment widr cunent data, using
the Merritt Sands soil type. The revised RBCA analysis is
presented below,

5 . 4 holeclive Target Risk Levels Per fte oakland ULR RBCA guldance, for a Tier 2
analysis, 10-' is the recommended tmget risk level fbr
carcinogens. For non-carcinogens, a Hazard Quotient of
1.0 is the recommend tarset level.

5 . 5 Identified Human Risk Exceedarccs Representative benzene concentrations did not exceed the
SSTLS determined by the Oakland RBCA guidance
docrment lbr rny exposure pathway or receptor.

5.6 Identilied Ecolosioal Exceedances No ecological receplors have been identified.

,

6 . 1 update RBCA Carntria recommended updating the 2002 RBCA with
cunent data and using the Merritt Sands soil tlpe to
evaluate potential, post-remediation risks. This is
presented below

o.z Collect soil samples for grain size
analysis to codirm soil ry?e

In March 2005, Carnbria advanced thle€ borings to collect
soil sanrples lbr grain size inalysis lo sontirm the
appropriateness of ttre Merritt Simds soil type. The results
indicaled the soil t)?e is silly 10 very silLy simd, offrsistert
with dle Memitt Sands.

6.3 Continued Groundwater Mon itoring Review of groundwater concentration fends indicates
COC concentations are deffeasing. However, pending
agensy approval of case closure, continued groundwater
monitoring is waranted ur a reduoed fre<pency.

REVISED TIER 2 RISK ANALYSIS USING OAKLAND ULR RBCA GUIDANCE

To determine if the site's post remediation conditions meet acceptable cleanup levels, Cambria

conducted a RBCA analysis following the guidelines set forth by the City of Oakland Public

Works Depafinrent ULR Program in their January 
'l 
,2OOO Guidance Documenx. T\e Guidance

Documenx's risk assessment approach is consistent with the American Society for Testing and

Materials (ASTM) standard E-1739 " Standard Guide for Risk-Based Coruective Action Applied
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at Petroleum Release Sites", and is consistent with the general US EPA and Ca1-EPA risk

assessment guidance, and with San Francisco Bay Regional Water Quality Control Board's (SF

RWQCB) environmental screening level (ESL) guidance. Below, Cambria presents an SCM for

the risk assessment and the results of the RBCA analysis.

SCM for Risk Assessment

The SCM describes the relationship between the impacted media and receptors that r}ly be

exposed to chemical constituents originating from the site- Cambria developed the SCM for the

site based on review of all available geological and analltical data and on evaluation of potential

transport and exposure pathways. Specifically, the following inlbrmation is included in the SCM:

(a) inrpacted media, (b) representative COC concentrations, (c) potentially exposed receptors and

exposure pathways, and (d) protective target risk levels.

Impacted Media: Historical analytical data indicate that subsurface soil (>3 tbg) and groundwater

beneath the site are impacted by petroleum hyclrocarbons. Surficial soils (<3 tbg) are generally

not significantly impacted, but there have been some hyfuocarbon constituents detected in

shallow soils.

COCs: COCs in soil and groundwater at the site include benzene, toluene, ethylbenzene, and

total xylenes. TPHg is present in soil and groundwater at the site. The Oakland ULp. Guidance

Documenl does not specifically address TPHg; however, the curent SF RWQCB ESLs guidance

includes ESLs fbr TPHg. At ACHCSA's request, Shell included TPHg as a COC. MTBE has

not been detected at significant concentrations at the site, and is not considered a COC.

Cleanup Levels dnd Clednup Goals; ACHCSA required that cleanup levels and goals bc

specified before approving fte 2002 CAP and subsequent addendums. In addition, ACHCSA

required that Cambria propose cleanup levels and goals lbr TPHg. For BTEX compounds, the

soil and groundwater cleanup level, and soil cleanup goal were set equal to the Oakland ULR

RBCA Tier 2 SSTLs tbl Merritt Sands. The groundwater clezmup goal for BTEX was set to the

SF RWQCB Water Quality Objectives tbr Municipal Supply per the 1995 Basin Plan. The TPHg

cleanup levels and goals for soil and groundwater were set equal to the SF RWQCB RBSLs for

soil and groundwater for commercial land use, where groundwater is not considered a clrinking

water sorrce. The final cleanup levels and goals are summarized in Table 3.

Representative COC Concentratrans.' The COCs are BTEX and TPHg. The inrpacted media are

surflcial soils, subsurface soils. and groundwater. For each media, Cambria developed

representative concenftations for each COC from the most recent available representative san.ple

data, as described above.
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Surlicial Soils (<3 .ft 1bg): Due to the small number of surface soil samples. the representative

soil concentrations were taken as the maximum detected concantratioru from the most recent

representative samples. The representative concentrations are: 46 ppm TPHg, 0.10 ppm

benzene, 0.10 ppm toluene, 0.10 ppm ethylbeuene, and 2 ppm total xylenes. Table 6 preseds

the datr used to develop the representative surfrcial soil concentrations.

Subsur[ace Soils (> 3 Jbg and. above groundwaler): Rep.resentative soil concentrations

(95Vo UCL of the mean concentrations) were calculated using PToUCL from 55 so.il samples

collected above 11,36 tbg. The representative subsurface soil concentratio.ns are: 201.08 ppm

TPHg, 0.57 ppm benzene, 4.73 ppm toluene, 2.95 ppm ethylbenzene, and 30.44 ppm total

xylenes. Table 7 presents data used to develop the representative subsudace soil concentrations.

Groundwaler: The representative groundwater concentrations (95Vo UCL of the mean

concentrations) were calculated .using PToUCL tiom 77 groundwater samples collected alter

completion of the hydrogen peroxide injections. The resulting represelrtative groundwater

concentrations are: 1,168 ppb TPHg, 799 ppbbenzene, 1,960 ppb toluene, 156 ppb ethylbenzene,

arid 1,113 ppb total xylenes. Table 8 presents the data used to develop the representahve

gtoundwater concenlrations.

Potentidll! Exposed Reeeptors dnd Elcposure Pathways: The former serdce station is currently

vacant and the building is abandoned. The site is bordered by residential property to the north

and east, and across Union Street and 14rh Street are commercial properties. Although the site is

currendy used for commercial land use, the property is zoned for residential land use. As a result,

the RBCA analysis will include both potential future residents and commercial occupants as

potential exposed receptors, both on and off site.

Receptors may be exposed to the COCs by the following exposure pathways: COCs may

volatilize from the impacted underlying soil and groundwater, and migrate to indoor and outdoor

air. Although surficial soils are not highly impacted, receptors may also be exposed to COCs by

dermal contact with surficial soi1s. If future construction were peribrmed on site, there is

potential for dermal exposure to and inhalation and ingestion of hyilrocarbon-impacted soi1, and

inhalation of hydrocarbon vapors from soil or groundwater. Off'-site receptors are unlikely to

have dernml exposure, given fte lack of any significant shallow soil impacts. Shallow and deep,

on-site and off-site groundwater is not currently known to be used for any purpose. Cambria's

prior well survey and door-to-door well survey established that no water-producing wells could

extract inq)acted groundwater from the site.

Figure 14 depicts ali of the potential exposure pathways and receptors and indicates those

pathways considered complete.
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Protective Target Risk Levels; Consistent with the Oakland ULR RBCA Guidance DocumenL a

target carcinogenic risk level of lx10-5 is used as the Tier 2 target risk level. The target non-

carcinogenic risk level is a hazard quotient (HQ) of 1.0 per the Oakland ULR RBCA Guidance

Document.

SoiI Parameters: Oakland's RBCA guidance provides "soil-specific transport parameter" values

that reflect characteristics of three predominant soil types found in Oakland. SSTLs are

calculated using parameter values established for the particular soil types. The three soil types

identified by Oakland are Merritt Sands, sandy silts and clayey silts. Based on the predominantiy

observed soil types at the site, on the USGS geological map of the area showing the site is

underlain by Merritt Sands (Attachment E), and the results ol the March 200-5 soil g.rain size

analysis, Cambria used the "Merritt Sands" soil type in the analysis.

Table A - CSM Summary for Risk Assessment

,.,lt6rn::
: :  : : : . :  : . : : : . :  : . . . . r ' r  I  r  r : . . : .

r  .  .  :  '  :  .SeteolFd : tXalue:, ,  : , , ,  : , , , , , .
: : : : : : : : : : : : : : : : : : : .  I  : : : : : : : : : : , , , o<'tt"nr,.,

lmpacted Media Surficial Soil, Subsurface Soil and
Groundwater

Petroleum hydrocarbons have been
detected in soil and groundwater
beneath the site.

Chemlcals of
concern (cocs)

BTEX, TPHg TPHg was included at the request
of ACHCSA.

Flepresentative
Concentratlons lor
Surticial Soil

(m€/ko or pom)
r Benzene 0.10
.  To luene 0 .10
. Elhylbenzene 0.10
. Xylenes 2.0
. TPH0 46

Highest @C concentrations
detected in most recent soil
samples (Table 6).

ReDresenlalive
Concentrations lor
Subsurface Soil

Subsurlace Soil Concentrations
(mq/ko or ppm)

. Benzene 0.57

. Toluene 4.73

. Ethylbenzene 2.95

. Xylenes 30.44

.  TPH0 201.08

95% UCL of mean COC
concentrations detected in recent
soil samples (Table 7)

Fepr€sentative
Concentrations for
Groundwater

(uo/L or oob)
. Benzene 794.77
. Toluene '1,960.35

. Ethylbenzene 155.75

. Xylenes 1,113.20

.  TPHo 1 .167.54

95% UCL of mean COC
concentrations detecled in
groundwater samples during the last
seven quarterly moniloring events
(Table 8).

Target carcinogenic
Flisk Level

l xl o'5 Consistenl with oakland ULR RBCA
Gudance Document.
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Non-Carcinogenic
Hazard Quotient

1 . 0 consistent with Oakland ULR FBCA
Guidance Document.

BTEX = Benzene, toluene, ethylbenzeno, and xyienes
TPHg = Total petroleum hydrocarbons as gasoline
ppm = Parts per milljon

UcL = Upper confidence level
ppb = Parts per bi l l ion

Tier 2 Analysis

The final step in the Tier 2 analysis was to evaluate the exposure scenarios by cornparirg the

calculated representative concentratiotx to Oakland's "Merritt Sands" SSTLs The condensed

Oakland IILR Tier 2 RBCA Merritt Sands spreadsheet showing the SSTLs for BTEX is included

as Table 9. llre SSTL values tbr all exposure pathways are included in Table 9, although not all

exposure pathways are considered complete. Cambria made no othEr modifications to the default

values in the Oakland ULR RBCA spreadsheets.

Cambria also completed the Oakland RBCA Cover Sheet, Eligibility Checklist, and Exposure

Assessment Worksheet. Copies of these, and the Oakland RBCA default Merritt Sands input

parameters and chemical parameters are included in Attachment G.

Cambria conrpared the representative concentrations for each soil and groundwater medium to the

lowest applicable SSTL for the exposure pathways applicable to each medium Results of our

Tier 2 analyses for surficial soil, subsurface soil, and groundwater are sumnurized in Tables B,

C- and D. below.

Table B - SSTLs for Surficial Soil (Merritt Sands)

,*u. ii.
l i . : t i: : : :
: , 1 ' : '

I Applicable SSTL
' 

| {PPrn)
l ,

, r i SSTI-,ieIo€edeS? : :

Benzene 37 (res. )
150 (com./ind.)

0 . 1 0 No

No

Toluene 11,000 ( res. )

94,000 (com./incU)

0 . 1 0 No

No

Ethylbenzene 6,300 (res. )
63,000 (com./incY)

0 . 1 0 No

No

Xylenes 60,000 (res.)

380,000 (com./ind/)

2.O No

No

TPHg 400 (Commercial
ESL)

46 No

COC = Chemical of concern
SSTL = Site specitic target level
ppm = Parts per mil l ion
ESL = SF RWOCB Environmental Screening Level

L, /a
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Table C - SSTLs tor Subsurface Soils (Merritt Sands)

Table D - SSTLS for Groundwater (Merritt Sands)

The representative

commercial/industrial

BTEX concentrations

SSTLs for surficial

any

soil,

do

soil,

not exceed

subsurface

of the residential or

or grounilwater. The

Benzene 0.70 (res.)

11 (com./ind.)

0.57 No

No

Tolusne 370 (res.)

SAT (com./ind.)

9.36 No

No

Ethylbenzene SAT (res,)

SAT (com./lnd.)

No

No

Xylenes SAT (res.)

SAT (com./ind.)

40.22 No

No

TPHg 400 (Commercial

'uo -.FS!) l*i-
201.08 No (EsL)

COC = Chemical of concern
SSTL = Site specific target level
ppm = Parts per million
SAT = RBSL exceeds salurated soil concentraion of chemical
ESL = SF RWOCB Environmental Scfeeninq Level

1,400 (res.)

22,000 (com.i ind.)

280,000 (res.)

>SOL (com.i ind.)

>SOL (res.)

>SOL (com./ind.)

>SOL (res.)

>SOL (com./ind.)

500 (GW ESL lor
non-drinking water)

1,167.54 Yes (ESL)

COC = Chemical of concern
SSTL = Site specific target level
ppb= Parts per bi l l ion
>SOL = RBSL exceeds solubility of chemical in water
ESL = SF BWOCB Environmental Screeninq Level
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representative concentration for TPHg in surfrcial and subsurface soil does not exceed the ESL.

However, the representative concentration for TPHg in groundwater exceeds the SF RWQCB

ESL fbr TPHg, the cleanup level and cleanup goa.l set as required by the ACHCSA

TPHg

The groundwater cleanup level and cleanup goal for TPHg that ACHCSA approved was 500 ppb.

The cleanup level and goal was not based upon health-based criteria. It was based upon the SF

RWQCB RBSL (RBSL Tier 1 Lookup Table D, Interinr Final December 2001). The RBSLs

have been updated and replaced by ESLs, and the value ofthe appropriate TPHg RBSUESL has

not changed. However, as noted in the tables, the groundwater RBSL/ESL does assume potential

discharge of groundwater into a marine or estuary surface water system Although site

groundwater does ultimately discharge to San Frrmcisco Bay, there is no indication that

hyclrocarbon-impacted groundwater above the RBSL/ESL is leaving the site.

A Water Quality Objective for TPHg for rmnicipal water supply beneiicial use (MUN), is not

identified in thE June 1995 Basin Plan. MUN is the specified beneficial use of groundwater in the

area of the site; the area around the site is not included in that area of Meffitt sands near the

OaHand and Alameda shorelines that have been proposed for MUN de-designation by the SF

RWQCB in proposed Basin Plan revisions. However, as docufirented above, Cambria believes

that it is very unlikely that groundwater in the area will be used for domestic or municipal water

supply. Prior well surveys have shown that no water-producing wells are known in the area

potentially aff'ected by the dissolved hydrocarbons at or near the site.

Cambria believes that groundwater investigation and monitoring has shown that the TPHg plume

is stable and decreasing and that intrinsic biodegradation will continue to reduce the remaining,

limited mass of TPHg in groundwater. Off-site groundwatel aheady rneets the MUN water

quality objectives for BTEX compounds. Although the cuffent maximum and overall

representativE concentrations of TPHg in on-site groundwater exceed the RBSL/ESL, Cambria

believes that decreasing concentration trends show that the RBSL/ESL objectives will be

achieved on-site at the site witliin a few years. Cambria believes this is a reasonable period of

time.

Although a specific TPHg MUN waier quality objective for TPHg is not specified by the Basin

Plan, other relevant water quality objectives for drinking water specify a goal of 5 ppb TPHg,

based on taste and odor criteria (A Compilation of Water Quality Goals, Central Valley RWQCB,

August 2003). Although the current rnaximum and overall representative concentrations of TPHg

in on-site groundwater exceed this criterion, Cambria believes that decreasing concentration

trends show that this criterion will be achieved on site at the site within a number of decades.

Cambria believes this is a reasonable oeriod of time.
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California State Water Resources Control Board (SWRCB) Resolution 92-49 Section III.A states;

...Regiornl Water Boards shall: A. Concur with any investigative and cleanup and
abatement proposal which the discharger demonstrates and the Regional Water
Board finds to have a substantial likelihood to achieve compliance, within a
reasonable time frame, with cleanup goals and objectives that implement the
applicable Water Quality Control Plans and Policies adopted by the State Water
Board and Regional Water Boards...

This policy was recently applied in a recent SWRCB Water Quality Order (2005-00002-UST),

which stated:

Resolution No. 92-49 does not require, however, that the requisite level of water
quality be rnet at the time of site closure. Resolution No- 92-49 specifies
compliance with cleantp goals and objectives within a reasonable tinre frame (ld.

at section III.A). Therefore, even if the requisite level of water quality has not yet
been attained, a site may be closed if the levEl will be attained within a reasonable
period.

ln keeping with the SWRCB's position on similar sites, Cambria believes that the site does

currently nreet the closure objectives.

CONCLUSIONS

Since this risk evaluation incorporated conservative ca.lculation of representative hydrocarbon

concenhations in soil and groundwater and conservatively assumed residential site use, Cambria

believes the results of this analysis indicate that residual hyclrocarbons at this site do not pose a

significant health risk to on-site or off-site occupants. Cunert TPHg concentrations exceed the

SF RWQCB ESL tbr groundwater for conrmercial land use, where groundwater is not a current or

potential source of drinking water.

Monitoring and investigation has shown that hydrocarbon concentrations in groundwater are

decreasing with time and distance fiom the former UST complex, which indicates that the plume

in groundwater is shrinking due to natural attenuation. Natural attenuation of the residual

hydrocarbons will continue to occur over time. which will further reduce the concentrations to

below the TPHg cleanup level and cleanup goal within a finite period of tims.

We believe that the distribution of hydrocarbons on site has been adequately defined and that no

additional investigation or corrective action is necessaty. Since representative BTEX compounds

soil and groundwater concentrations are already below the approved CAP cleanup levels,'the

applicable Oaklard ULR Tier 2 SSTI; fbr Merritt Sands, and because TPHg concentrations will

eventually meet the cleanup goal by natural attenuation, Cambria believes that case closure is

appropriate.
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CLOSURE REQUEST

Site soil and groundwater representative concentrations are below the cleanup levels and cleanup

goals established in tle approved CAP. TPHg concentrations in and groundwater show

decreasing trends which indicate that the cleanup goal objective will be achieved in a reasonable

amount of time. Cambria believes that the fuhrre achievement of the cleanup goal objective in a

reasonable amount of time is consistent with intent of SWRCB Resolution 92-49. On behalf of

Shell, Canrbria requests case closure-

CLOSING

If you have any questions or conments, please call Matthew Derby at (510) 420-3332 or A:ra

Friel at (707)-268-3812.

Sincerely,
Gambria Environmental Technology, Inc.

Matthew W. Derby, P.E.
Senior Project Engineer

LJ. *\

Figures: 1 - Vicinity/Area Well Survey Map
2 - Extended Site Plan
3 - Grain Size Analysis Soil Boring Locations
4 - 2003 Hydrogen Peroxide lnjection Locations
5 - Depth to Groundwater vs. Time
6 - TPHg Soil Concentrations - A-A'
7 - Benzene Soil Concentrations - A-A'
8 - TPHg Soil Concentrations - B-B'
9 - Benzene Soil Concentrations B-B'
10 - MW-l Benzene vs. Time
i 1 - VW/AS-I and WV/AS-3 Benzene vs. Time
12 - Benzene Concentrations vs. Distance
13 - Groundwater Elevation Contour Map
14 - Conceptual Site Model Exposure Pathways
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Tables: I - Cumulative Soil Analltical Results
2 - Groundwater Analltical Results
3 - Cleanup Levels and Cleanup Goals
4 - Groundwater Extraction - Mass Rernval Data
5 - Vapor Extraction - Mass Removal Data
6 - Replesentative Surficial Soil Analytical Results
7 - Representative Subsurface Analytical Results
8 - Representative Groundwater Concentations
9 - Merit Sands Oakland Tier 2 SSTLs

Attachments: A - Soil Boring Logs and Permit
B - Laboratory Report for Grain Size Analysis
C -Tank Protect Engineering's 1991 and 1993 Site Plam
D - Blaine Groundwater Monitoring Report Surxnary Table
E - Geologic Map and Map Database of the Oakland Metropolitan Area,

Alameda, Contra Costa, and San Francisco Counties, Calfornia, USGS
R.W. Graymer, 2000

F - PToU CL Slatistics Calculations for Representative Subsurface Soil and
GroundwatEr Data

G - Oakiand ULR RBCA Cover Sheet, Eligibility Checklist, Exposure
Assessment Worksheet, Meffitt Sands Input Paranreters, and Chemical
Parameters

cc: Denis Brown, Shell Oi1 Products US,20945 S. Wilmington Ave., Carson, CA90810
Tom Saberi, 1045 Airport Boulevard, Suite 12, South San Francisco, CA 94080 ,
Matthew Dudley, Sedgwick, Detert, Moran, & Arnold, 1 Embarcadero Center, 16'^ Floor, San

Francisco, CA 9411 1-3628
Ellen Wyrick-Parkirson, 1420 Magnolia St, Oakland, CA946O7

c:V)akland 1230 14rh9005 SCM and RBCA Updarc\2005.SCM andRBCARepon 033005.doc
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Tank Protect Engineering's 1991 and 1993 Site Plans



lhu Xar 24 08!55:09 2005

GEOIECI ICAL IABOMTORY IEST O TT

Proiect :  STL san Fr€ncisco 2005-03-0658
Project No- :  26813664.00000 oeDth : XA
Borihg tlo. : cS-03 Test Oste | 03/24/2005
saqrl.e Io. : 8 lest Xethod : ASTI{ D4Z2
tocation : sAP t120403 ?07-053-007
Soil  Descript ion : 8rot.n si l ty sa.lq
Re r |a r ks :

COARS€ SIEVE SEI

Page ! 1

Fi len€|ne ! cS-03-08
E teva t i o r i :  t lA
Yested by : s- capps
Checked by : R. T.fay.

sieve
Lesh

Sieve Openings
lnches I i  t  t  ideters

Culrtat ive Percent
Velght Retained t iner
(9o, (1,

lrei Eh t
Retained
( eln)

0 .375"  0 ,374 9 .51  0 .00
f4  0 ,187 4-E 0 .8J
#r0 0,079 2.oo 0.45
* 1 6  0 . 0 4 7  t . 1 9  0 . 2 4
#30 0.02f, 0.60 0.5f
# t0  0 ,012 0 .30  80 .57
t100 0 .006 0 .15  203.53
#200 0.003 0.07 35.70

lot.t Dfy Ueight of saopte - 4t6,3

D85 : 0.3338 nrn
060 r 0.?110 nn
050 . 0.lE10 lt.n
D30 : 0.026 nn
015 : [/t
0 1 0 :  I / A

0 .00  100
0.8t 100
1.28  100
1.52  100
2.05  100

82.6? 82
2U.15 37
121.85  n

So i  t  c t ass i f i c s t i on
AS]F Group Synbot
ASTI Group [am
MSHTO croup Syflbol
MSHTO 6.oqp lar'e

: ll,/A
. \/A
:  A -2 -4 (0 )
: Sit ty 6.avet ard Sard



Thu Ia. 24 08:53:0E 2005

Project Io. :  ?68 | 3664.00000
loring Io. :  GS-05
sarpte Io. :  5

D€pth r IA
lest D6te t 03124/20os
lcst Xrthod : Asfl D4?2

co RsE stEvE s€t

f i  tenanE : cs-05-05
E leve t i on :  l l a
leeted bY: S, cappa
checked by : l. T6ray.

Page : 1

c€oTEcHItcAL rABonATorY IEST DAIA

Pro.le€t : sTL San Francisco 2005-01-0658

Location r sAP #120403 207-0233-007
SoiI Description . 8.orn sitty saDd
RenErka:

S ieve
Nesh

U.i9ht
Reta i n€d
( 9n)

sieve openings
lnches Hi I  t  ineters

curutst ive Pergent
tleight Retaihed Finer
(sm) (t,

1 (
0.75n
0.5  t r
0.3 75 "
*1
#10
t16
t30
#50
# 100
*200

1 . 0 1 2
0. 718
0.500
0.171
0.  t87
0.079
0.047
0.0?3
0 . 0 1 2
0.006

zs.70
19.00
12.70
9 . 5 1
1.75
2.00
1 .  1 9
0.60
0,30
0 .  1 5

0.00
5 0 . 1  |
1 1 . 5 8
| 0.66
17,11
11,15
6.19
6.25

143.22
305.t0
51 .75

0.00
50,1 ' t
61 .69
72.35
89.79

10f .94
t ' t0 .35
1 r 6 . 5 6
?59,80
565.  t0
5',t6.850.003 0 .07

t00
9f

90
AE
E6
85
84
&
23
15

lotat Dry leight of Sa[pte = 7J0.2

D85 r 1.2699 nat
060 ! 0.2744 nn
0 5 0 : 0 . 2 3 3 1  r | r
D30 . :  0 .1681  n r
Ot5 | NlA
D 1 0 :  i l l A

so i t  CLass i f i ca t i on
ASIII Group Syrhbot
ASTII Croup IaEe
AASBI0 Group Syrbot
IASITO Group Ia0F

| )lf|
| |l/A
:  A -1 -b (0 )
: Ston€ FragrDents, Gravel ard Sard
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Thu ||ar 24 10:07:18 2005

GEoTEC)$uClt LABORlrmy lESt DAI^

Project I SrL San F|.arEisco 2005-01-0558
Project No, : 26813664.00000
Boiing {o, : cs-02
Satpte Io. , 8
Location . s P #120403 207-0?l3-007
Soit oescriptlon : B.ohn sil.ty sa.d rith gravel
Rqr taakr :

COARSE SIEVE SEI

Page : I

ocpth : tl
T.st Date . Otlzlt?lo9
Test Xethod : lsltl D422

Bei ght
Xet Eined
( $n)

f i l ens | lF :  cs -02 -08
E( . va t l on :  t l ^
?est.d by i S. Capps
Checked by : R, Taray.

s ieve
fiesh

Sieve openings
In hes Li t  L lnEters

Cldjtative Prrc€dt
Veight tctain€d t ine.
(sD) (t)

' 1 . 5 x

1 F
0 . 7 5  r

0 -375n
#4
#10
#16
fJ0
#50
#100
{200

1  , 0 1 2
o.748
0,500
0.374
0.187
0.079
o.o47
0.021
0,012
0.006
0.005

25.70
19.00
l? .70
9.51
4.75
2.00
t . 1 9
0.60
0.30
0 . 1 5
0,07

0.00
63.07
90.72

219.21
203,10
348.45
364.A5
t 79.00
155.00
145.50
132.90
90.90

0.00
61,07

t53.79
tzj,00
576.40
924.a5

1289.m
fi$.m
1624.70
1770.20
1901. l0
t994.00

'1 .500 38 .10 100
97
93
84
76

15
tn
l 1
25

1 6
Totst ory l.,eight of Samte = 2365

D85 : 1f, . |332 r i t !
060 | 4.51f7 tA
D50 r 2.5787 mD
D30 : 0.5129 rrr
01, ,  xl^
Dlo r t,/A

So i  I  C tass i f i ca t i on
AST Gfoup Syrbot
Aslli Croup )ldE
AISHTO 6.,otlp SytrAot
A S,ITO Group tlarE

. NlA
: lul
:  A - l - b (0 )
: Stona Fragrnehts, Gf.vel ahd $ard



Thu Xar 24 09:41:23 2005

GEOIECHXI CAI- LAEORATORY TEST OAIA

Proiect : STI- San francisco 2005-01-0658
P.oject Io, : 2681J664.00000
Borins Io. : CS-02
satrple lro. r 5
Location : sAP #120403 207-0233-007
soll Desc.iption : Bror..r sitty s.rd rith gravel
Refiaakg r

COARSE SIE\G SEI

Page r I

oepth : lA
lcar Date | 0at21l2o05
lest lethod I ASIX 0422

fi tensm : GS-02-05
Etevat ion :  l t l
Iested by : S. Cspps
Checked by : R. lar6y€

sieve
Nesh

si eve openinga
lnches , l l t l i tEters

Curulative Peacent
uelsht letained f iner
(sn) (x)

9. i 9ht
Retoined
( gr)

1 . 5 "
1 {
0 .75 "
0 .50
0.375r

#r0
*16
#30
#50
#100
#e00

1  . 1 9
0,60
0 .30

0.00
45.53
71.&

| 00.91
144.15
385.75
185.70
22f.30
t 97.00
167.80
156.90
125.85

0.00

117.17
218.10
362.25
748.00

1235.70
1157.0O
1654.00
1821.80
1978.70
2101.55

0.714 19.00
0.500 12.70
o, t74  9 .51
0 . t 8 7  1 . n

t .500
1.0 ' t2

36.10
25.70

0.079
0.047
0.023
0 . 0 1 2
0.006 0 ,15

100
98
95
9 !
86
71
52
4l
35
29
23
1 E0.005 o.o7

fotaL Dry t,eight of Sarpte = 2555.3

085 : 9.1566 nn
D60 : 2.9153 mr
D50 r 1,8057 nn
0f0 : 0.3i88 lrl
D 1 5 :  /
D10 ! X/A

so i  t  C tass i  t i co t ion
ASTX Group Syir6ot
ASTI Grol.{' lane
MSfiTO Group Slat6ot
AASHTO G.o'Jp Xaol.

. xl^

. V A
, l - l - b ( 0 )
: Stone tregients, Gr6vel ard Sancl
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Thu liar 24 t)9:18:12 2005

GEOIECII}IICAL IABORATORY TEST DAIA

Pro.iect : Sfl san francisco 2005'03'0658
Project Io. : 26813664.00000 Depth : IA
Boring Io. !  6s-01 Test Date |  03/2412005
Sarpt. }{o. : E Test lethod : ASIN 0422
Location r sAP #' lz040l 207-0233-007
soit Desc.ipt ion r Brorn si l ty sard
RedErk6 :

co^nsE stEvE sET

Page r 1

Fi lenane i  GS-01-0E
Etevstion r M
Iested by : s. Capps
checked by : R. taraya

sieve
l{esh

sieve openings
t rEhes X i t l i lF te rs

Ll6ight Curutstive Percent
Retoined Ueight Retain€d t ine.
(sn) (sr) (z)

#10
#16
#30
#50
*100
#200

2.00
1  . 1 9
0.60

o.ot

100
'100

100
82
31
24

0.079
0.047
0.023
0,012
0.006
0.003

Total ory l . leight of sarpte . 67J

0.00
0,0E
o.47

119.40
34f.45
50.95

0.00
0.08

119,95
463,40
514.3 t

085 : 0.f298 |rm
D60 | 0.?192 mr
D50  :  0 .1918  rm
030 ; 0.1340 rrs
Dl5 : f t l^
DIO : N/A

soi t  ctassif ic6t ion
lslL GrorF syflbol
ASTI Grorp lam.
^Asilo Group SFbot
AASHIo G.oup LorE

: l /A
I NlA
:  A -1 -b (0 )
: Stone F|.ag[tEntsr Gravel arrC Sard



Thu l lar 24 08:55109 2005 Page : I

GEOTECII}IICAL LABONATORY IES] OATA

Project :  SIL San Francisco ?005-05-0658
project Io. :  e6813664.00000 Depth : t l
Boring Io. : GS-01 Test Date | 03/24/20Os
S.nple ilo. : 5 Test lethod : ASTN 0422
Loc.tion i sAP #'l?0405 207-0233-007
Soil  oescript ion I Etorn 6i l ty ssnd
nq t l € r ks :

co Rs€ stEvE sET
si€ve openinEs
Inches HiLlitneters

Fi t .n€Da r cS-01-05
Etevation : l l^
lested by r S. Capps
checked by : n. larsya

sieve
l{esh

Ueight
Iet.ined
( sm)

C|nrllative Percent
9eight ietoined t iner
($n) (z)

0.175 "
*4
410
#16
#30
#50
#t 00
i200

9.51
4.75
2.00
1 . 1 9
0.60
0.30
0 . 1 5
0.o7

0,00
4.  r0
6 .55
2.  J8
3.00

117.90
352.O7
62.10

0.00
4 .  1 0

10.65
t  3 .03
16.05

163 -93
5t6 .00
578.f0

0.374
0.147
0.079
0.047
0.023
0.012
0.005
0.003

D85 r 0.3808 m
060 : 0.2294 |'|r
050 : 0.1989 ,m
050 : 0.1496 nn
D 15 : I,/A
0 1 0 :  [ / A

Soi I C lassi f i  c.t ion
ASTX Group Syrbol
AS'X Group Sarc
AASHIO Gfoup Sy*ot
^AStaIO Gro|.p [adF

t00
99
99
98
96
7E
30
21

lota{ Dry geight ot safipte = ZJ4.l

I ll^
.  l /A
I  A -  l  - b (0 )

r StorE Fraq0Eots, Gravel ard Sard
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Submission#: 2005-03-0658

Cambria Environmental Emeryville

5900 Hollis Street, Ste. A
Emeryville, CA 94608
Attn.: Martin Wills

Project#: 207 -0233-007
Project: SAP #120403

March 24, 2005

Site: 1230 14th Street. Oakland. California

Attached is our report for your samples received on 03118120O5 17:'2O
This report has been reviewed and approved for release. Reproduction of this report
is permitted only in its entirety.

Please note that any unused portion of the samples will be discarded after
0510212005 unless you have requested otherwise.
We appreciate the opportunity to be of service to you. lf you have any questions,

You can also contact me via email. My email address is: mbrewer@stl-inc.com

Sincerelv,

Melissa Brewer
Project Manager

Severn Trent Laboratories, Inc.
STL San Francisco - lzzo Ouary Lane, Pleasanton, cA 94566
Tel 925 484 1S19 Fax925484 1096 '  www.stl- inc.com ' CA OHS ELAP# 2496 Page 1 of 1



ATTACHMENT B

Laboratory Report for Grain Size Analysis
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CLIENT NAME Shell Oil Products US

JOB/SITE NAME Shell-branded Service Station

Cambria Environmental Technology, Inc.
5900 Holl is Street, Suite A
Emeryvil le, California 94608
Telephone: (510) 420-0700
Fax: (5'10) 420-9170

LOCATION
PROJECTNUMBER 247-0233
DRILLER Vironex
DRILLING METHOD Hydraulic push

BORINGDIAMETER 2'
LOGGED BY lvl. Wlls

REVIEWED BY [r. Derbv. PE# 55475

REMARKS Hand auqered lo 5lbq.

GROUND SURFACE ELEVATION

TOP OF CASING ELEVATION NA

SCREENED INTERVAL
DEPTH TO WATER {First Encountered)

DEPTH TO WATER lstatic)

BORING/WELL LOG

NA

BORINGMELL NAME GS.O3

DRILLING STARTED 18-Mar-05
'1230 14th Street. Oakland. California ORILLINGCoMPLETEO 18-Mar-05

WELL DEVELOPMENT OATE IYIELDI NA

WELL DIAGRAM



CLIENT NAME ShellOil  Products US

JOB/SITE NAME Shell'branded S€rvice Statioh

Cambria Environmental Technology, Inc.
5900 Holl is Street, Suite A
Emeryvil le, California 94608
Telephone: (510) 420-0700
Fax: (510) 420-9170

BORINGMELL LOG

BORINGM'ELLNAME GS.O2

DRILLING STARTED 1a-Mar-os

LOCATION 1230 14lh Slreel.  Oakland. Cahfornia DRILLINGCOMPLETED 18-Mar-05
PROJECTNUIVIBER 247-0233 WELL DEVELOPMENT DATE (YIELDL]A-

DRILLER GROUND SURFACE ELEVATION

DRILLING lvlETHoO Hvdraulic push

BORINGDIAMETER 2'
M. Wlls

TOP OF CASING ELEVATION M

SCREENED INTERVAL NA

LOGGFD BY
REVIEWED BY

REi'ARKS

DEPTH TO WATER (First Encounteredl
DEPTH To WATER lstatic)

NA V
M. Derbv. PE# 55475

Hand auqered to 5 fbq.

WELL DIAGRAM

EltL brown; dry; t 00.6 clay, 15% silt, 30% sand, 60%
angular fine to medium gravel; no plasticity.

Portland Type
l/ l l  Cement

Bottom of
@ 8 f t



CLIENT NAME Shell Oil Products US

JOBiSITE NAME Shell-brand€d Sewice Station

Cambria Environmental Technology, Inc.
5900 Holl is Street, Suite A
Emeryvil le, California 94608
Telephone: (510) 420-0700
Fax. \51O) 42O-s170

BORINGMELL LOG

BORINGMELL NAME GS-01

DRILLINGSTARTED 18-Mar-05

DRILLINGCOMPLETED 18-Mar-05

WELL DEVELOPMENT DATE (YIELDI_JA

GROUND SURFACE ELEVATION

LOCAll0N 1230 14th Street. Oakland. Cali fornia
PROJECTNUMBER 247.0233
DRILLER
DRILLING METHOD Hvdraulic Dush TOP OF CASING ELEVATION NA

SCREENFD INTERVAL
M- Wlls

BORING DIAMETER

LOGGED BY DEPTH To WATER (First Encounleted)

DEPTH To WATER (static)

V
NAtREVIEWED BY M. Derbv. PE# 55475

REMARKS Hand auqered to 5 fbq.



ATTACHMENT A

Soil Boring Logs and Permit
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Well lD Date
TPPH
(udl)

B
(FdL)

T
(rr/L)

E
(FdL)

x
(p/L)

9/29/2003 12.000 860 980 4 1 0 '1 .100
10t29t2003 12,000 1 , 1 0 0 940 530 1.200

1/5t2004 190 <0.50 <0.50 <0.50 < 1 . 0

4^/2004 410 1-4 0.54 1 . 0
7t2/2004 5,500 440 37D 170 410
11t3/2004 3,800 260 2 1 0 150 600

vwMw-2 1l4noo5 2AO 5.8 20 A A 26

9/29/2003 7.500 1800 300 390 860
10t2912003 't0.000 2600 400 510 '1.200

1/5/2004 1.000 70 30

4t1/2004 '1.000 64 7.0
7t2/2004 5,600 1.500 380 1 8 0
111312004 9.400 2,400 210 560 890

Vw/MW.4 1t4,i/2005 1 1 0 1 2 <0.50 2.3 <1 .0

VWAS-1 9/29t2003 9,600 2,300 100 1,200 670

10/29/2003 10.000 2,000 39 L000 370

WV/AS-1 1t92004 2,000 710 1 8 410 '18

WV/AS-1 4t1t2004 27.OOO 9.100 1,200 2.200 1.400
wv/AS-1 7 t2t2004 18.000 6,500 170 1,200 1 .200
VWAS-1 11/3/2004 4,500 1,700 280
VWAS-1 1t4t2005 7,500 2,500 74 5,10 1 1 0

VWAS-3 9/29t2003 160 2.2 8 .7

VWAS-3 10/2912003 350 '1 .1 <1-0

vwAs-3 1t5t2004 2.700 870 39 130 250

VWAS.3 4t1/2004 1 .300 240 4 .1 45
VWAS.3 7/22004 6 1 0 < 1 . 0 3.6 <2.O

VWAS-3 11t3t2004 200 <0.50 < 1 . 0

vwAs-3 1t4t2005 2,500 730 42 190

TABLE 8 - REPRESENTATIVE GROUNDWATER CAMBRIACONCENTRATIONS
Former Shell Service Station, 1230 14th Street,Oakland. CA

Calculated using Pro UCL 3,00.02

EPA/600/R04/079 April 2004

NOTESI

For risk assessmentr non-detected results aie assumed to be equsl to their d€tection limits'

TPPH = total petroleum hydrccarbons as gasoline by EPA Method 82608i pior to Apri|27,2001, analyzed by EP

BTEX = benzene, toluene, ethylbenzene, xylenes by EPA Method 82608; pdor lo April 27, 2001. analyzed by EPA

MTBE = N4ethyFtertiary-butyl ether

TOC = Top of Casing Elevation

GW = Groundwater

DO = Disoolved Oxygen

NA = Not applicable

ug/L = Parts per billion

.n = Below deteclion limit

c:\Oakland 1230 14th\2005 SCM and RBCA Update\Tables\cumulative 1230 l4th Soil& GW Summary'xlslTabl€

95 7, Upper Conndence Limit
of the Mean

1,167.54 7 .77 1,960.35 155.75 t,tt3.n

Page 2



TABLE 8 . REPRESENTATIVE GROUNDWATER
CONCENTRATIONS CAMBRIA

Former Shell Service Station, 1230 14th Street, Oakland, CA

Well lD Date
TPPH
(pdL)

B
(pdl) (r'YL) (rtdL)

x
(udL)

912912003 10.000 5.700 400 670 1,000

10/29/2003 19.000 6,600 560 820 1 .300

1/5t2004 380 140 7 .1 6.2
4/1/2004 79 0.59 <0.50 <0.50 < 1 , 0

7t2/2004 4,100 2.100 1 1 0 8'1
11/312004 8,000 3,800 '150 480 460

MW-r 1t4n005 120 1.6 2 3.5

MW.2 9t29t2003 <0.50 <0.50 <0.50 < 1 . 0

tvlw-2 10t29t2003 <0.50 <0.50 <0,50 < 1 . 0

MW-2 1tst2004 <50 <0.50 <0.50 <0.50 < 1 . 0

MW-2 411/2004 <0.50 <0.50 <0.50 <1 ,0

MW-2 7t2t2004 <50 <0.50 <0.50 < 1 . 0

MW-2 11/3t2004 <50 <0.50 <0,50 <0.50 < 1 . 0

MW.2 11412005 <50 <0,50 <0.50 <0.50 <1,0

MW.3 9/29/2003 <50 <0.50 <0.50 <0.50 < 1 , 0

MW-3 1012912003 58 <0.50 <0.50 < 1 . 0

MW-3 1t5t2004 <0.50 <0,50 <1 .0

MW.3 4t1t2004 <0.50 <'1.0

MW-3 7 t2t2004 <0.50 <0.50 <1 .0

MW-3 11t3t2004 <0.50 <0.50 <0.50 <1 .0

MW-3 1t4t2005 <50 <0.50 <0.50 <0.50 < t .0

9t29t2003 <0,50 <1 .0
10t29t2003 <0.50 <0.50 < 1 . 0

11512004 <50 <0.50 <0.50 < 1 . 0

4t1/2004 <50 <0,50 < 1 . 0

7/?,2004 <0.50 <0.50 <1 .0

11t3t2004 <50 <0.50 <0.50 <0.50 <1 .0

MW-4 1t4t200s <50 <0.50 <0.50 <0.50 < t .0

MW-s 9t29t2003 59.000 6.600 4.200 1,500 6,500

MW.5 10/25t2003 45,000 6,800 3,500 1,500 6,400

MW-5 1/5/2004 26,000 4.900 1,700 1 ,100 3,300
MW.5 4t1t2004 29,000 5,300 2.700 880 2,900
MW.5 71212004 19,000 5,300 740 1 . 1 0 0 1.400
MW-5 11t3t2004 31.000 7.500 2,300 1,400 4,400
MW-5 1t4t2005 18,000 3,500 1,200 2,300

MW.6 9/29t2003 9 1 0 46 <2.5

MW-6 10t29t2003 830 38 0.53 3.3

MW-6 1t5t2004 93 0.92 <1 .0

MW.6 4t1/2004 <0.50 <0.50 < 1 . 0

MW.6 7 /212004 370 3 <0.50 < 1 . 0

MW.6 11/3/2004 540 22 0.73 <0.50 1 . 5
MW-5 'v4t2005 <50 <0.50 <0.50 <1 .0

9t29t2003 5.200 1.200 < 1 0 < 1 0 <20

10/29t2003 4.800 '1 .100 <5.0 < 1 0

115/2004 <0.50 <0.50 < 1 . 0

4t1t2004 <0.50 <0.50 <0.50 < 1 . 0

7t212004 8.100 3.400 <25 <25 <25

11t3t2004 3.700 1.200 <5.0 <5.0 < 1 0

MW-7 1t4t2005 <50 <0.50 <0.50 <1 ,0

Page 1



Cevtsnre
Table 7 - Representative Subsurface Soil Analytical Results - Former Shell-branded Service Station, 1230 14th St.

Oakland, Califbmia - Incident #97088250

Sample ID Depth TPHg Benzene Toluene
(Ibs) -(ppm)

Ethyl-
benzene XylenesDate

sB-F(VWAS)-1-5.5
sB-F(vwAs-1)-10.5
sB-c(vwMw-2)-8.5
sB-c(vwMw-2)-10_5
sB-H(VWAS-3)-8.5
sB-H(VWAS-3)-10,5
sB-(vwMw-4)-5.5
sB-(vwMw-4)-8.5
sB-J-10,5
TS-1-4.0
s- l

3/7tr996
03/07 t96
1/7/ 1996
03/o'7 t96
3t'7/t996
03/01/96
3t8t t996
3/8t1996
03/08/96

rt/27 /1995
8/25/ 1993

<0.0025

0.97
<0.0025

0.0032
<0.0025
0.018

<0.0025

0,14
<0.0025
<0,0050

0.038

<0,0025

<0.0025
<0.0025
<0.0025
<0.0025
<0.0025

0.33
<0.0025

0.005
0.089

<0.0025
1.4

<0.0025
<0.0025
<0.0025
<0,0025
<0.0025

1.3
<0.0025
<0.0050
0.110

<0.0025

8.0
<0,00?5
<0.0025
<0.0025

0.014
<0.0025

<0.0025
<0,0050

0.380

f , f

10.5
8 .5
10.5
a . l

l u . f

J , f

a , f

I t J . )

4

8 . 5

<1.0

a
< t . 0
< l .0
<1,0
<t .0
< l .0
80

<1.0
< 1 . 0

67

95% UDDer Conlidence LimitoftheMean 201.08 0.57 4.73 2.95 30.44
Calculated using Pro UCL 3,00.02

EPA/600/R04/079 April 2004

Not€s:
For fisk assessmeDt, uoq-detected results are assumed to be equal to their detection limits'
ppm = parts per million (milligrams per kilogram)-
TPHg = Total Petroleum Hydrocarbons as gasoline, aoatlzed by EPA Method 8015 or 82608.

TPHd = Total Petrcleum HldrocaJbons as diesel, analyzed by EPA Method 8015.

Benzene, toluene. ethyLbenzenq ard xylene analyzed by EPA Merhod 8020 or 82608.

M'l BE = Methyl lediary butyl etber, anaLyzed by EPA Me$od 8020 or 82608.

Peroleum oil and grease (POC) by Standard Method 5520.

- = Not sampled

ppm=parts per million
<x=not detected above x ppm

G:\Oakland 1230 14lh\2005 SCM and RBCA Updale\Tables\lcumulative 1230 14th Soil & GW Summary.xl6]TableT-Subsurf Soil TPHg&ATEX

2 o l 2



I
CeMeRte

Table 7 - Representative Subsurface Soil Analytical Results - Former Shell-branded Service Station, 1230 14th St.
Oakland, California - Incident i97088250

Sample ID Date D€pth TPHg B€nzen€ Tolu€ne
Ethyl.

benzene Xylenes

(fbs) <-(PPm)

s- 18-4
s-18-9
s-19-4
s-r9-8
s-19-9
s-20-9
s-21-4
s-21-9
s-21,11
s-10 5.0-5.5
s-10 8.5-9.0
s-10 l0-10.5
s-r I 5-5.5
s-r I 7.5-8
s , 1 1 1 0 . 5 - I l
s-r2 5-5.5
s-12 7.5-8
s-13 5-5.5
s-13 7.5-8
s,l4 5.5-6
s-14 7.5-8
s-14 9-9.5
s-15 5-5.5
s-15 7.5-8
s-  15 l0-10,5
s-r6 7.5-8
s-16 t0-10.5
s-17 5-5.5
s-17 l0-10.5
MW-5-9.5
cP- l -5
GP-1-10
GP-2-5
GP-2-10.5
GP-3-5
cP-3-10.0
GP-4-5
GP-4-r0
cP-5-5
GP-5-10
sB-A(MW-1)-10.5
sB-B(Mw-2)-10.5
sB-D(MW-3)-10.s
sB-E-10.5

I t/7 /2003

ttn /2003
tt/112003
tl/112003
tt/712003
I l/'7 t2003
I t/7 t2001
1ffi12003
I tn /2003
6/1t2002
6/'12002
6/7 t2002
6nDOOZ
6/7 t2002
6/7 t2002
6/712002
6/7 /2002
6/',7/2002
6nDOOZ
6/ronoo2
6t tonoo2
6/l0/2002
6/ro/2002
6nonoo2
6^0/2002
6^0t2002
6/ to/20w
6/to/2002
6^0/2002
9D7t2001
t2/ I tnooo
t2/t1t2000
t2^1t2000
12n1t2000
t2^1t2000
12t1) /2000
12/ rrnooo
12/11t2000
12/ | 1t2000
t rtnooo
03/06/96
3/6t1996
03/06'/96
3/6^996

<0-0050
4.0

<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.50
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.0050
<0.0050
<0,0050
<0,0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0025
<0,0025
<0_0025
<0.0025

1 o l 2

4

9

4

8

9

4

9

l l

5.0

8 .5

10 .0

5.0

r0.5

5 .0
't.5

5.0

5.5
7.5

9.0
5 .0

r0.0

10.0
5.0
10.0
9.5
5.0
10.0
5 .0
10,5
5 .0
t0.0
5 .0
10.0
5 .0
10.0
10.5
10.5
10.5
r0 ,5

<1.0

1,800
< t . 0
< t . 0

<  1 . 0
< 1 . 0
<1.0

680
< 1 .0
< l .0
<1,0
<1.0
< 1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
< 1 .0
<1.0
<1.0

<1-0
< 1 . 0
<  1 . 0
<1.0

3.9
<1.0
<1.0
<1.0
<1.0
<1.0
< t .0
<1.0
<1.0
< t . 0
<1.0
<1.0
<1.0
< 1 . 0
< t . 0

<0.0050
35

<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0,50
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0_0050
<0_0025
<0.0025
<0.0025
<0.0025

<0.0050

<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050

4.4
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0-005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0,0069
<0.0050
<0.0050
<0.0050
<0,0050
<0.0050
<0.0050
<0.0050
<0,0050
<0.0050
<0.0050
<0.0025
<0.0025
<0.0025
<0.0025

<0.0050
150

<0,0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050

14
<0,005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005
<0.005
<0.005
<0.005
<0.005
0.011
<0.005
<0.005
<0.005
<0.005
<0-005
<0.005

0.0r9
<0.0050
<0-0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0050
<0.0025
<0.0025
<0,0025
<0,0025
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CavreRre
Table 3. Cleanup Levels anil

Former Shell Servrue
Cleanup Goals
Station, Incident #97088250, 1230 l4th Street, Oakland, CA

Chemical
of Concerrr

Cleanup Level

S oil( 1) Groundwater(2)
^  . , { l  )
5 ( ) l l

(pp-) (ppb) (ppm)

Cleanup Goal

Grouldwater
(pp!)

Benzele

Toluene

Ethylbenzene

Xylenes

TPHg

0.7

370

SAT

SAT

400(3)

1,400
>Sol

>Sol

>Sol

500(3)

0.7

370

SAT

SAT

400(1)

1{4.)

150(4)

700(o)

1750{o)

500(3)

Notes:
RBSL = Risk-Based Screening Level
(r) 

Oakland RB SL for volatilization of BTEX from grountlwater into indoor air in a residential setting, lbr Merritt Sands
(2) 

Oukl-d RBSL for volatilization of BTEX fiorn subsurface soil to indoor air in a residential setting, for Merritt Sands
(t) 

Sf nwqcl RBSL Tier 1 Lookup Table D, Interim Final December 2001
(*rSFRVTQCBWaterQualityobjectivesforMunicipalSupply(June1995BasinPlan,Table3-5)

SAT: RBSL cxcceds the saturatcd soil concantmtion ofthe chemical
>Sol = RBSL exceeds solubility of chemical in water

Revised 3/4/03 per ACHCSA letter dated February 18, 2003

C:\Oakland 1230 14d 2003 Percxide Injection\[Final Groundwater Data.xls]Cleanup Levels & Goals 3-+03
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ATTACHMENT D

Blaine's Groundwater Monitoring Heport Summary Table



BLAIN E
TECH SERVICES,".

G ROUNDWATFR SAMPLING SP IC IA I IS IS

SrfrcE 1985

February 3, 2005

Karen Petryna
Shell Oil Producls US
20945 South Wilmington Avenue
Carson, CA 90810

5lltJost 9^ClA$llflo

l6 r t  Ro6at !  av lDr j t  g^N Jos+.  ca  c6r r t - t lo i  ta04! t l ' o ! t6

First Quarler 2005 Groundwaler Monitoring at

Former Shell Service Station
1230 | 41h Slreet
Oakland, CA

Monitoring performed on January 4, 2005

Groundwater Monitoring Report 050104-WC-l

This report covers the routine monitoring of gtoundwater wells at this Former Shell facility' In

accordance with standard procedures that conform to Regional Water Quality Conrrol Board

requirements, routine fiel; data collection includes depth to water, total well depth, thickness of

any sepurare immiscible layer, water column volume, calculated purge volume (if applicable)'

elapsed evacuation time (ii applicable), tolal volume ofwater removed (if applicable)' and

srandard water parameter instrumenr ieadings. Sample material is collected, contained, stored,

and transported to the laboratory in confonnance with EPA standards. Purgewater (ifapplicable)

is, likewiie, collected and transported to tie Martinez Refining Company'

Basic field information is presented alongside analytical values excerpted from the laboratory

report in the cumulalive table of WELLTONCENTRATTONS. The full analylical report for

thi most recent samples antl the field data sheets are attached to this report'

At a minimum, B|aine Tech Services, Inc. fiel<l persorrnel are certified on completion of a forty

Irour Hazardous Materials and Emergency Response training course per 29 CFR l9 | 0.120' Field

personnel are also enrolled in annual eighl hour relresher courses'

LOg AXCllls

l^t (!ot) 6rJ-tt?l trc t466r.

3^ll olE60

*vv . l r ro l r . t t ch .aoh



Blaine Tech Services, Inc. conducls sanrpling and documentalion assignmenls ofthis lype as an
independent third party. Our activilies at this sile corsisted ofobjecrive data and sample
collection only. No inlerprclalion ofanalytical results, defining ofhydrological conditions or
formulation of recommendalions was perfbrrned.

Please call ifvou have anv ouestions.

Yours lruly,

Leon Gearhart
Project Coordinator

attachmenls: Cumulalive Table of WELL CONCENTRATIONS
Cenified Analy{ical Report
Field Data Sheets

Anni Kreml
Canrbria Environmental Technology, Inc.
5900 Hollis Streel, Suite A
Emeryville, CA 94608

LGlks
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ATTACHMENT E

Geologic Map and Map Datahase of the Oakland Metropolitan
Area, Alameda, Contra Costa, and San Francisco

Counties, California, USGS, R.W. Graymer, 2000



Geologic map and map database of the Oakland mefopolitan area, Alameda,
Contra Costa, ard San Francisco Counties, Galifornia

By R.W. Graymer

Pamphlet to accompany
MISCELLANEOUS FIELD STUDIES MF-2342
Version 1.0

2000
U.S. Department of the Interior
U.S. Geological Survey
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all

Qhafl

Description ol M4 Units

Sudicial lleposils

Qhasc

Qt|af

ahb

Qhbs

Qhbm

Qhbr

Qhl

Qhsc

Artifrcial frll @istoric!-Man-made deposit of various materials and ages' Sorne ar€ conpacted and
quite fmn, but fills made before I965 are nearly everywhere not compdcted and comist siriply ofdunped
materials

Arlificisl levec fill (Ilistoric)-Man-made deposit of various malerials and ages, forming artificial
levees as much as 20 feet (6.5 meters) high- Some are compact€d {d quite fiIm, but fils rnade before
I 965 are ahlrost ever].rvlrer€ tlot cqnpacted and consist simply of dumped oaerials. The distibutiqt of
leve€ fill coDforms to levees shown on the mo6t recetlt U.S. Geological Suwey 7.5 minute quadrangles

Arlilicial streaE chanuels @istoric)-Modified stream channels, usually where stf,eads have been
straightened and realigned but also inctuding thcne chrmels tlur ae corftned within artificial dikes and
levees

Younger alluvial fsn deposits @olocene)-Browrq poorly-8orted, derse, sandy or graYelly clay.
Small fans at mountair fronts have a probable debris flow origin. Lag€r Qhdl fans away fiom mountain
Aonts may replEsent the modem loci of deposition for Qhat

Alluvial fan sDd fluvitl deposits (golocere)--Alluvial fan d€posits are brorvn or tan, mediuD dense

to dense, gnvely sand or sandy gravel that generally grades upwtrd to sflldy ar silty clay. Near the distal
fan edgeq the fluvial deposits are qpically brcwn, nerer reddish, medirrt dense sand that fmes upwrd to
smdy or silty clay. Thc b€st developed Holocene alluvial fans arc oo tbe San Frmcisco Bay plain. All
other alluvial faos and fluyial d€posits are conlin€d to narow valley floors

Bssin dcposits (Eolocene)-Very frne silty clay to clay deposits occqying fld-floored basins at the

distal edge of alluvial fans adiac€rt to the bay mud (Qhbm)
Basin deporils, salt-rffected (EoloceDe)-Clay to very fine silty-ctay deposits similar to the Qhb

depxits exc€pt dlat $ey contain carbonate flodul€s and iron-staiDed motles (U.S' Soil Coos€rvatiryl
S€rvice, 1958). The$e deposits may have been formed by th€ interaction ofbicarbonate-dchtryland waier
alrd saline water of lhe San Francisco Bay estuary. With mino'r exceptions, salt-afected basin deposits u€
in contact with bay mud deposits, Qhbm

Bay mud {Eolo.etre)-water saturated estlarine mud predoarirmntly gray' greerl' and bluc alay 8ld silty
clay rmd€rlying marshlatds and tidal mud flats of Sdi Francis{o Bay. The uppsr surface is covered with
c.ordgrass ispartiw sp, ) and picklewced (Sa licornia sp.). The mud also contains a few lenses ofwell-
son€d, fire sard ard sil! a few shelly layeF (oysteis), ard peal Tlrc mud inkrfingers wifi and gndes
into fine-grained deposits at the disal edge ofHolocene fqns and was deposited during the post-WbcsFi[
rise in sealevel, about 12 ka to Fes€nt (lnbde and othe$, 1984). Estitnated thickness: 0-40 m- In
plac€s il r€sts mconformably on bedrock

Bercb ridge deposilr (Eolocene)-Long ntrnow ridge ofprobably well-sorted sand inferred frorD 1939
imag€ry. Observed between Enery./illo aDd B€rkeley, these deposits are now bene*h the Intt'5ffie 60
mdbed

FloodphiD dep$its (Eolocene)--Medium to dark gray, dense, sandy to silty cl8y. Lenses of coarser
md€rial (silt, san4 aod pebbles) may b€ locally pres€nt- Floodplain deposits usually occur Hween leYee
deposits (Qhl) and basin d€posits (Qhb)

Naturrl lcvce deposit3 (Eolocane>-Loose, moderately-sorted to well-soded sandy or clayey silt gmding

to sandy c silty clay. Ttt€s€ deposits ate porous md permeable and Fovide cof,duits for t'anspoIt of
ground water, L€ve€ depo8its border sheam chaDnels, ususlly both banks, dd slope away to flatter
floodptafurs and basins- IJvee deposits ate best develo,ped alorg San Pablo {d Wildc€t Cr€€ks on th€ bay
plain in Richrnond. Ab{doned levee systems have also be€n mapped

Slre&E channcl depositr (EotoceDeFPoody-sorted to well-sort€d san4 silt, silty sm4 ff sardy
gravel with minor cobbles- Cobbles are mc're coumon in the nountainous vall€ys, Many ste@
channels ae presendy lined with conoae or ripr4. Engineering wor*s $rch 8s divedsiq daEs, drop
structur€q ener8y dissipaters, and percolation ponds also rnodi! lhe original channel. Mmy st€arn
charDeb hav€ been straightored and these are labeled Qhasc. This staigbening is especially Fevalellt in
the lower reaches ofsaeams ent€dng ille esbary. Tbe mryped disfibttioo of ste€m cbarylel dePosits is
controued by fie depiction of major cl€eks oD ths most rec€nt U,S, C€ological Swv€y 7.5 minute
qBdrangles. Only lhose deposit8 related to major creeks ae m@ped. In some places these deposits re

Qffp



Opaf

Ods

OnE

Qs

ap@f

Qri

under shallotr' waret for sorne cr all of the year, as a rcsult ofrcseroir relgas€ and annurl varidion in
ft;l:fall

Ilune sttrd (Eoloceoc rtrd Pl€istocene>-Fine-grained, very well soned, well-&ain€4 eolian deposits.

Th€y occw mainly in large sheetg as well as many small hills, rnost displaying Barchan morpholog/.
Dwres display as much as 30 m of erosiorEl relief and are presently being buried by basin deposits (Qhb )
and bay nud (Qhbm ). They probably began accunrulating after the last interylacial high stmd of sea level

begat to recede about 7l kA conrinued to ftrm wben sea lwel dropped to its Wisconsin minimwn about

l8 ka, and probably ceas€d to acaurnulate afrsr sea level tached its presert elevarion (about 6 ka).
Atwakr (1982) rccognized buried paleosols in the dtmes, indicatiry p€riods ofnondeposition

Merritt sand (EoloceEe rnd Pleirtocene)-Fine.ryained, very well soie4 well{rained eolian deposits

ofwestern Alereda Colmty- Th€ Merdtt sard outct{'ps in thee large areas in Oaklerd and Alaneda.

Praviousty thought to be only ofPleistocene age' the Medt sand is pmbably time-correlative with rmit

Qds' based on similar interlingering wilh Holocene bay mud (Qhbm) and presrmably similr depositional

€rll'ironm€nts associated wilh tong-tenn sea-level fluctuation$' The Menit sand displa]s differfit
morpholog/ fmm uqit Qds, however, forming large sheets up to 1 5 meters high with yardang

morphology
Landrtide deposits (Eolocene rtrd/or Pleistocetre)--Poorly sorted clay, sil! sao4 and gravel- only a few

very large l6dslides have been mqped- Fu a more complete map of lmdslidc deposib, see Nih€n and others

o97e)
Alluvial fan and fluvial itepositr (PleistocetreFBrown, dense, gravely and clayey sand or clayey

grav€l 0lat fines r+ward to sandy clay. These deposits di.splay rlarious sorting and me located olong most
stream chanrcls in the county. All Qpaf deposits can b€ related to modem str€artr cour$es. They are

distinguisbed fiom yowrgfi alluvial fans ed fluvi8l deposits by higher tcDograplfc p06itioq gr€ater

degree of dissectiorq and sfonger soil profile dev€loprnent. ?hey are l,ess permeable lhatl llolocsne
depGits and locally contain ftesh watsr mollusks and extinct late Plei$tocene vertebrab fossils. They a'e

ovedain by Holocare deposits on lower parts ofthe alluvial plain and incised by channels thal a'e petly

filled with Holocene alluvium on higher pans ofthe alluvial plain, Maximum thickness is rm*no.trn but
at least 50 m

Alluvial lerrace deposit$ (Pleistmene)--Deposits con$ist of qudely beddd clast-supported gravels,

cobbles, aod bouldeG with a sandy marrix. Clasti as much aE 3J om interm€diate di8$eter are prescnt-

Coase sand tenses may be locally I'Iescnt. Pleistocene terrace dsposits re crn into Qpal alluvial fal

deposits a fcw meteF and lie up to several mete$ above Holocene deposits
Mrrine terrace depositr (Pleistoc€tre)--Three small outcrops of maf,ine teraces arc located about 5 m

above prcsent mean sea tevel. Similarterrac€s 8r€ located nofih ofthe map area on the south shorc of
Sao Pablo Bay in the crteme northwest Contra C-osta Comty at Lone Tree Point Wilson Point, ard dt

urulamed odcTop in between (Ilelley and Graymer, 1997b). Th€ oystff beds al the base ofthose outcrops
uncotrformably ove ie the Cierbo Sandstone of Mioc€ne Age and arc in tufn overlain by about 5 m of
greenish-gray sihy rnudsrone. The oysters have b€qr dated by the UraDirm-Thurium Deihod (H€lley and
othen, 1993) and are oflast interglacial age, approximately 125 ka

Otder a uvisl fan deposits (Plelrtocene)"-Bmwn dense gravely and clayey sand or clayey gravel that

frnes upr,\,Ed to sandy clay- The,se deposits display various sorting qualities. All Qpoaf d€?oaits can be

relatedto modern stream coune3. They de distinguistrd from yormger alluyial fans ard nuvial depa8irs
by highertopogrqlic positio4 greater degree ofdfusectior! a$d storEq profile development I'lEy arB
less porEeable tian yomger deposits, ad locally contain ft€shwater mollusk$ and extinct Pleistocene
vertehe fossils

Irvington Grwett of Savage (1951) (Pleldoca.€ and Pliocene?|-Poorly to well con$olidate4

di*inctfy bedded pebbles and cobbles, graypebbly sard, ardgrEy, co€Ne-grairc4 cross-bedded srtd Cotibles
and pebbles are well- to sub-roude4 and as much as 25 cm in dianetq, and consisl ofabod 60 p€rcent

mica€€oNls sandstong 35 perc€nt m€tanqphic and volcanic rocks and chert pmbably tlerived ftom the Franciscao
complex, and 5 percent black laminsted cheit ard sh€rty shale derived fiom the Clar€tnont Formation' In the
mai' aeo, these gravels ae limikd to several very small odcrops in the San Lean<foo quaihangle, tlpught to b€
offs€i fipm the main exposurB ofthis rmit in Fremont, south ofthc m4 area, by rnovemenl on tie Haywad
fault zon€ (Graymer, 1999). A la€c suite ofearly Pleistocene vsrtebrde foesils from this mit in que.ries in

Fremoni was describ€d by Savage (1951)

Qpan

Qmt
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Subsurf ace Soil Statistics



General Statistics

Data File G.\O6kland 1€O ralhr2005 scM.nd Fgca upd6l€\T.b1es\cum ulalive r?30141h sdl & GW suDmaryns Variable: IPHg (ppm)

Raw Statisiics Normal Distribt-Jtion Test
Number ot Valid Samples 55 Lilliefors Test Statisitic o.479703
Number of Unique Samples 1 0 Lilliefors 5% Critical Value 0.119468
Minimum 0 Dala not normal at 5% significance level
Maximum 1800
lvlean 49.72182 95% UCL (Assuminq Normal Distribution)
lvledian 1 Sludent's-t UCL 107.8357
Standard Deviation 257.524A
Variance 66319.03
Coefficient of Variation 5.179312
Skewness 6.308553

Gamma Statistics Nol Available

Logmrmal Slatistics Not Available

95o/o Non-parametric UCLs
CLT UCL 106 8388
Adj-CLT UCL (Adiusled for skewness) 138.4009
N4od{ UCL (Adiusted for skewness) 112.7588
Jackknife UCL rc7.4357
Standard Bootstrap UCL 105 0619
Bootstrap-l UCL 860.9104

BECON/lNTENDATION Hall's Bootslrap UCL 793.9466
Data are Non-parametric (0.05) Percentile Boolstrap UCL 1 1 4  3 4 9 1

BCA Boolslrap UCL 166.8164
Use 95% Chebyshev (I/ean, Sd) UcL 95% Chebyshev (Mean. Sd) UCL 201.0834-

97.5% Chebyshev (Mean, Sd) UCL 266.5771
99% Chebyshev (Mean, Sd) UCL 395.2276

G:\Oakland 1230 14th\2OO5 SCM and RBCA Update\Tades\Proucl fi,es\IUCL stats for TPHg ppm soil.xlslGeneral Statislics



General Slatistics

Data File lo our<uno rz:o r+rne':oss(Mand FBcA Lrpdai. rrbr* clmlr.tNe 123o 14ri sdr&GW s,n.ar/ dc fVariable Benzene (ppm)

Flaw Statislics Normal DlstribLdion Test
Number ot Valid Samples 55 Lilliefors Tesl Statisitlc o.476A4
Number of Unique Samples 9 Lilliefors 5% Critical Value 0 . 1 1 9 4 6 8
Minimum o.0025 Data not normal at 5% sionificance ievel
Maximum 4
Mean 0. 107031 95% UCL (Assuming Normal Disiribtnion)
Median o.o05 Student's-t UCL 0.232085
Standard Deviation 0.554164
Variance 0.307097 Gamma Dislribdion Test
Coefficient of Varialion 5.177603 A-D Test Slalistic 16.90441
Skewness 6.735614 A-D 5% Critical Value o.882977

K-S Test Statistic o.536066
Gamma Slatistics K-S 5% Critical Value 0 . 1 3 1 4 8 1

k hat o.256044 Dala do nol f ollow gamma distributron
k star (bias corrected) 0.254199 at 5% significance level
Iheta hat 0.418018
fheta star o.4?1052 95% UCLs (Assuming Gamma Distribution)
nu hat 28.16479 Approximate Gamma UCL o.177125
nu siar 27.96186 Adiusted Gamma UCL 0.179593
Approx.Chi Square Value (.05) 16.89645
Adjusled Level of Significance 0.045636 Lognormal Distribution Test
Adjusted Chi Square Value 16.66425 Lillief ors Test Stalisitic 0.474198

Lilliefors 5% Critical Value 0.'t 19468
Log-trans'formed Statistics Dala nol lognormal at 5% significance level

Minimum of log data -5.99146
Maximum of log data 1 .386294 95% UCLs (Assuming Lognormal Distrlbution)
Mean of log data -4.99806 95% H-UCL 0.032044
Slandard Deviation of log data 1.427666 95% Chebyshev (MVUE) UCL 0.037963
Variance of log data 2.038229 97.5% Chebyshev (MVUE) UCL 0.046579

99% Chebyshev (MVUE) UCL 0.063504

95% Non-Darametric UCLs
CLT UCL o.?2994
Adi-CLT UCL (Adiusted lor skewness) 0.302456
Modl UCL (Adiusied for skewness) 0.243396
Jackknife UCL o.232085
Standard BootstraD UCL o.228377
Bootslrap{ UCL 1.543733

RECOMMENDATION Hall's Boolslmp UCL 0.930344
Data are Non-parametric (0.05) Percentile Boolstrap UCL 0.246436

BCA Bootstrap UcL 0 388373
Use 97.5% Chebyshav (Mean, Sd) UCL 95o/" Chebyshev (lVlean, Sd) UCL o.432743

97 5% Chebyshev (N/ean, Sd) UCL o.573678
99% Chebyshev (Mean, Sd) UcL 0_850519

G\Oakland 1230 14th\2005 SCM and RBCA Update\Tables\Proucl files\JUCL stats for B ppm soil.islceneral Slatistics



General Statistics

Data File G loaKand 1tn 14h\2o6 SCM and RBCA Update\TrblesLc um ulanv€ 1 ao r alh Sol 8 G W Summary ds I va riab Ig: Toluene (ppm)

Raw Statistlcs Normal Distribr.dion Tesi
Number of Valid Samples 55 Lilliefors TeSt Slalisitic o.443274
Number ol Unique SamDles 7 Lilliefors 5% Critical Value 0.  t  19468

l\.rinimum 0.0025 Data not normal at 57" significance level
lvlaximum 35
l\4ean 0.733482 95% UCL (Assuming Normal Distribution)
N4edian 0.o05 Student's-t UCL 1 .8032
Standard Deviation 4.7 40328
Variance 22.47071 Gamma Dlstrlbullon Tesl
Coefficient of Varialion 6.462775 A-D Tesl Statistic 18.35303
Skewness 7.262977 A-D 5% Critical Value 0.934134

K-S Test Statistic 0.555493
Gamma Statistics K-S 5% Cdtical Value 0. 134359

k hat 0.163815 Data do not follow gamma distribution
k star (bias corrected) 0.167 at 5% significarce level
Theta hat 4.477513
Theta star 4.392096 95% UCLs {Assuming Gamma Distribution)
nu hat 1 8 . 0 1 9 6 Aooroximate Gamma UCL 1.395205

nu star 18.37005 Adiusled Gamma UCL 1.420294

Approx.Chi Square Value (.05) L657 428
Adjusted Level of Significance 0.045636 Lognormal Distribution Test
Adiusted Chi Sauare Value 9.486809 Lilliefors Test Slatisitic 0.489048

Lilliefors 5% Critical Value 0 . 1 1 9 4 6 8
Loqlransf ormed Statistics Data r|if,t loqnormal at 5% signif icance level

l\4inimum of log data -5.99146
Maximum ol log dala 3.555348 95% UcLs (Assuming Lognormal Distribution)
l\4ean of log data 4.94129 9s% H-UCL 0.073853
Standard Deviation of log dala 1 .769342 95% Chebyshev (MVUE) UCL o.079029
Variance of log data 3.130572 97.5% Chebyshev (MVUE) UCL 0.099405

99% Chebyshev (MVUE) UCL 0. t39429

95% Non-Darametric UCLS
CLT UCL 1 .78484.9
Adi-CLT UCL (Adjusled for skewness) 2.453717
l\4od1 UCL (Adjusled for skewness) 1.90753
Jackknife UCL '1.8032

Standard Bootstrap UCL 1.76792
Bootstrap-t UCL 51 .1 3405

RECOMMENDATION Hall's Bootstrap UCL 48.57387

Dala are Non-pammetrlc (0.05) Percentile BootstraD UCL 1. 0282
BCA Bootslrap UCL 2.724536

Use 97.5% Chebyshev (Mean, Sd) UCL 95% Chebyshev (Mean, Sd) UCL 3.519627
97.5% Chebyshev (Mean, Sd) UCL 4.725195
99o/o Chebyshev (Mean, Sd) UCL 7.093299

G:\Oakland t23O l4lh\2005 SCM and RBCA Update\Tattes\Prol.Jol liles\luoL stats tor T pprn soil.rs]Oeneral Stalistics



General Statistics

Data File G roarddnd 123o 1 4rh\2o6 scM 6nd REoA rrltrare\r abrs\cuhul.live 123o 14th sd, 4 6w summary ns I Va ria b lg: Elhyl-benzene (ppm)

Raw Statislics Normal Distribution Test
Number ol Valid SamDles 55 Lillief ors Test Stalisitic o.483374
Number of Unioue Samoles I Lilliefors 5% Crltical Value 0 . 1 1 9 4 6 8
Minimum 0.0025 Dala nol normal al 5% significance level
Maximum 21
Mean 0.516989 95% UCL (Assuming Normal Distribdion)
Median o.o05 Student's-l UCL 1.167933
Standard Deviation 2.844579
Variance 8.320794 Gamma Distribution Test
Coefficient of Variation 5.579574 A-D Test Statistic '17.64839

Skewness 6.922944 A-D 5ol. Critical Value o.924852
K-S Test Statistic o.540762

Gamma Statistics K-S 5% Critical Value 0.13388
k hal o.177002 Data do not follow gamma distribution
k star (bias corrected) 0.179469 at 5% significance level
Theta hat 2.920809
Theta slar 2.880666 95"/" UCLs (Assuming Gamma Distribution
nu nat 19.47022 Approximate Gamma UCL 0.957484
nu star 19.7 4154 Adiusted Gamma UCL 0.973954
Approx.ChiSquare Value (.05) 10.65935
Adiusted Level of Siqnfficance 0.045636 Lognormal Distribution Test
Adjusted Chi Square Value 10.4791 Lillief ors Test Statisitic o.477026

Lilliefors 5% Critical Value 0.119468
Loo-transf ormed Statistics Data not loqnormal at 5% siqnificance level

Minimum of log data -5.99146

Maximum of log dala 3.O44522 95% UCLs (Assuming Lognormal Distribution)
Mean of log dala -4.89638 95% H-UCL 0.09441 1
Slandard Deviation of log dala 1.447421 95"/. Chebyshev (MVUE) UCL 0.097649

Variance of log data 3.412963 97.57o Chebyshev (lVlVUE) UCL o.123417
99% Chebyshev (MVUE) UcL o.17 4031

95% Non-parametric UCLs
CLT UCL 1.156766
Adi-CLT UCL (Adjusted for skewness) 1.544731
Mod{ UCL (Adjusled for skewness) 1.228448
Jackknile UCL
Standard Bootstrao UCL 1.147535
Bootstrapl UCL 6.OO224

RECOMMENDATION Hall's Boots'trap UCL 4.878854
Dala are Non-paramelric (0.05) Percentile Bootstrap UCL 1.255035

BCA Boolsirap UCL 1.82216
Use 97.5% Chebyshev (Mean, Sd) UCL 95% Chebyshev (Mean, Sd) UcL 2.2124't1

97.5% Chebyshev (lvlean, Sd) UCL 2.9460.22a?
99o/o Ch€byshev (tvlean, Sd) UCL 4.387058

G:\Oakland 123O 14th\2005 SCM and RBCA Updale\Tables\ProucL files\fUCL stats for E pprn soil.is]General Statistics



General Statistics

Data File G:\Oardand 120 1 4lhr2005 scM and RBoA updale\Tabl€\cumur€live 1 230 1 4th s{tl e cw suhmary ns I Va riab Ie: Xylenes (ppm)

Raw Statistics Normal Distribution Test
Number of Valid Samples 55 Lilliefors Test Statisitic o.483214
Number of Unique Samples 1 0 Lilliefors 5olo Critical Value o.1 19468
Minimum 0.0025 Data not normal at 5% signif icance level
Maximum 150
Mean 3.233345 95% UCL (Assuming Normal Distribution)
Median 0.005 Student's{ UCL 7 .810124
Standard Deviation 20.24144
Variance 411.3368 Gamma Disiribution Tesl
Coefficienl of Variation 6.272587 A-D Test Statistic

't7 .66424
Skewness 7 .281687 A-D 5% Critical Value 0.955694

K-S Tesl Slatistic 0.510614
Gamma Statistics K-S 5% Critical Value o.13547

k hal 0 . 1 3 3 1 8 4 Data do not follow qamma distribution
k star (bias corrected) 0.13804 at 57o significance level

Theta hal 24.27733
Theta star 23.42319 95% UCLS (Assuming Gamma Dislribution)
nu hat 14.65021 Aooroximate Gamma UCL 6.644709
nu star 15.'18444 Adiusled Gamma UCL 6 779416
Approx. Chi Square Value (.05) 7.388817
Adiusted Level of Significance 0.045636 Lognormal Dislribution Test
Adiusted Chi Square Value 7 24?OO1 Lillietors Test statisitic 0.459014

Lilliefors 5% Critical Value 0.1 19468
Loglranstormed Slatislics Dala not loqnormal at 5olo significance level

Minimum of log data -5.99146

Maxlmum ot log data 5.010635 95% UCLs (Assuming Lognormal Dislribulion)
Mean of log data -4.69607 95% H-UCL o.400745
Standard Deviation of log dala 2.27 3208 95% Chebyshev (MVUE) UCL o.3 t8246
Variance of log data 5.167475 97.5% Chebyshev (MVUE) UCL o.410918

99% Chebyshev (MVUE) UCL o.592953

95% Non-oarametric UCLs
CLT UCL 7.731607
Adj-cLT UcL (Adjusted {or skewness) 10.60073
l\4od-t UCL (Adir.Lsled tor skewness) 8.257649
Jackknife UCL 7.810124
Standard Bootsirap UCL 7 .62795
Bootstrap-t UCL 61 .09189

RECOMMENDATION Hall's Bootstrap UCL 51.22513
Dala are Non-paramelric (0.05) Percentile Bootstrap UCL 8,600255

BCA Bootstrap UCL '13.7425

Use 99o/o Chebyshev (Mean, Sr) ucl 95% Chebyshev (Mean, Sd) UCL 15.15384
97.5% Chebvshev (Mean, Sd) UCL 20.31 185
99% Chebvshev (Mean, Sd) UCL 30.44375 +-

G:\Oakland t23o t4th\2005 scM and RBCA Update\Tables\ProucL files\lucL stats lor X pp4 J9!$89!9le! iElL



Groundwater Statistics



General Stalislics

Data File Gloakland I23o 1 4lh\20o6 scM and FBCA Update\rabl*\Cumulatiw 1 230 14th Soil & GW Summary ns I Va fi ab I e: TPPH (ps/L)

Raw Statistics Normal Distribution Test
Number of Valid Samples Lilliefors Test Statisitic 0.35377097
Number of Unique Samples 40 Lillielors 5% Crilical Value 0.10096907
Minimum 0.5 Dala not normal at 5% significance level
Maximum 4200
Mean 295.7896 95% UCL (Assuminq Normal Distribution)
Median Sludent's{ UCL 441 .6811 13
Standard Deviation 768.8148
Variance 591076.1 Gamma Dislribution Test
Coeflicienl of Variation 2.599195 A-D Test Statistic 7 .41409753
Skewness 3_505228 A-D 5% Crilical Value 0.90994843

K-S Tesl Stalislic 0.23173633
Gamma Stalistics K-S 5% Crilical Value 0 . 1 1 2 7 1 6 6

k hat 0.200558 Dala do not follow gamma distribulion
k star (bias corrected) o.201402 at 5% sionificance level
Theta hat 1474.43?
Theta star 1468.651 95% UCLs (Assuming Gamma Dislribution)
nu hat 30.88596 Approxlmate Gamma UCL 475.562547
nu slar 31 .01595 Adiusted Gamma UCL 479.955967
Approx.Chi Square Value (.05) 19.29125
Adjusted Level ol Significance 0.046883 Lognormal Distribution Test
Adiusted Chi Square Value 1 9 . 1 1 4 6 6 Lilliefors Test Statisilic 0.25935493

Lilliefors 5% Critical Value 0.10096907
Loo-transformed Stalistics Data not lognormal al 5% significance level

Minimum of log dala -0.69315
Maximum of loq dala 8.34284 95% UCLs (Assuming Lognormal Distribution)
Mean of loq data 2.O2,1.A83 95% H-UCL 4573.9'1182
Standard Deviation of log data 3.071357 95% Chebyshev (MVUE) UCL 2306.06712
Variance o log data 9.433232 97.5% Chebvshev (MVUE) UCL 3034.18064

997" Chebyshev (MVUE) UCL ,1464.41868

95% Non-parametric UCLs
CLT UCL 439.902761
Adi-CLT UCL (Adiusted for skewness) 477 .298982
Mod-l UCL (Adiusted for skewness) 447.514167
Jackknife UCL 441.6811 13
Standard Bootstrao UCL 438.850937
Bootstrap-t UCL 514.548923

RECOMMENDATION Hall's Boolstrao UCL 482.374954
Dala are Non-parametric (0.05) Percentile Boolstrap UCL 448-711 169

BCA Boolslrap UCL 488.314156
Use 99% Chebyshev (Mean, Sd) UCL 95o/o Chebvshev (Mean, Sd) UCL 677.692685

97.5% Chebvshev (Mean, Sd) UCL 842.942451
99% Chebyshev (Mean, Sd) UCL 1 167.5lxi62

cloakland 1230 l4th\20o5 SCM and RBCA Update\tables\ProuoL files\UcL stats for TPHg.xlslGeneral Statistics



General Slatistics

Dala File G:',Oak|and 1 230 14lh\2005 SCM and FTBCA Up.i.le\Tabre6\Cumulatiw 1 23o 1 4ih Soit & CW suhmary ns I V a fiab le: B (pdL)

Raw Statislics Normal Distribution Test
Number of Valid Samoles 77 Lilliefors Test Stalisilic 0.338337
Number of Unique Samples 39 Lilliefors 5% Crilical Value 0.100969
Minimum 0.5 Data not normal at 57o siqnificance level
Maximum 2200
Mean 267 .'1394 95% UCL (Assuminq Normal Distribution
Median 3.6 Student's-t UCL 356.1072
Standard Devialion 468.8561
Variance 219426 Gamma Distribution Test
Coeff icient of Varialion 1.7551 19 A-D Tesl Statistic 6.388018
Skewness 2.O10183 A-D 5% Critical Value 0.899488

K-S Test Statistic 0.236266
Gamma Statistics K-S 57" Critical Value o.112201

k hat 0.223768 Data do not follow gamma distribution
k star (bias corrected) 0.223708 at 57o significance level
Theta hat 1 193.808
fheta slar 1 194.129 95% UCLs (Assuming Gamma Distribution)
nu hat u.46032 Approximate Gamma UCL 417.8872
nu slar 34.45104 Adiusted Gamma UCL 421 .5177
Approx.Chi Square Value (.05) 22.02?99
Adiusted Level of Significance 0.046883 Lognormal Distribution Test
Adiusted Chi Square Value 21.83331 Lilliefors Test Stalisitic o.257854

Lilliefors 5% Critical Value o. 100969
Loo-lransf ormed Statistics Data nol lognormal at 57o significance level

Minimum of log data -o.69315

Maximum of log data 7.696213 95% UCLs (Assuming Lognormal Distribution)
Mean of log data 2.356668 95% H-UCL 11233.69
Slandard Deviation of loo data 3.205836 95"/" Chebyshev (MVUE) UCL 4860.286
Variance of log data 10.27739 97.5% Chebyshev (MVUE) UCL 6415.  148

99% Chebyshev (MVUE) UCL 9469.373

957" Non-oaramelric UCLs
GLT UCL 355.0227
Adi-CLT UCL (Adiusted for skewness) 368.1014
Mod-t UCL (Adiusted for skewness) 35Ai472
Jackknife UCL 356.1072
Standard Boolslrap UCL 354.4507
Bootstrap-t UGL 371 .243

RECOMMENDATION Hall's Bootstrap UCL 370.2674
Dala are Non-parametric (0.05) Percentile Bootstrap UCL 357.2143

BCA Booistrap UCL 370.3403
Use 99% Chebyshev (Mean, Sd) UCL 95% Chebyshev (Mean, Sd) UGL 500.0372

97,5% Chebyshev (Mean, Sd) UGL 600,8135
99% Chebyshev (Mean, Sd) UCL 798.7692

Gloakland 123o 14th\2005 SCM and FiBCA Uodate\Table€\ProUCL liles\fLrcL stats for B.xlslGereral Statistics

Page 1



General Slalistics

Data File sroakrand 1 230 14rh€oo5 scM and FIBCA upif6le\rabr6\cohld6liw 1230 14rh soir & Gw summary.rs I Va riab I e: r (pdL)

Raw Statistics Normal Distribution Test
Number of Valid Samoles 77 Lilliefors Test Statisitic 0.336352158
Number of Unique Samples 39 Lilliefors 5% Critical Value 0.100969071
Minimum 1 Data not normal al 57o signiticance level
Maximum 6500
Mean 532.A312 95% UCL (Assuming Normal Distribution
Median c Students-t UCL 771.7319328
Standard Deviation 1258,952
Variance 1584961 Gamma Distribulion Test
Coefficienl of Varialion ?.36276 A-D Test Stalistic 6.677474905
Skewness 3.436132 A-D 5% Critical Value o.904983328

K-S Test Statistic 0.233171964
Gamma Slalistics K-S 5% Critical Value o.112471911

k hat 0.211575 Data do nol follow gamma distribution
k star (bias corrected) 0.21 199 al 5% siqnificance level
Theta hat 2518,399
Theta star 2513.471 95% UCLs (Assuming Gamma Distribulion)
nu hal 32.58261 Approximale Gamma UCL 845.107399
nu slar 32.64649 Adiusted Gamma UCL 852.6837851
Approx.Chi Square Value (.05) 20.5A326
Adiusted Level of Signiticance 0.046883 Loqnormal Distribution Test
Adiusted Chi Square Value 20.40037 Lilliefors Test Slatisilic o.260479307

Lilliefors 5% Critical Value 0.'100969071
Log-transf ormed Slatistics Data not loqnormal at 5% significance level

Minimum of log dala 0
Maximum of log dala 8.779557 95% UCLs (Assuming Lognormal Distribulion
Mean of log data 2.830463 95% H-UCL 11A49.38522
Standard Devialion of log data 3.1 06097 95% Chebyshev (MVUE) UCL 5750.166888
Variance of log dala 9.647842 97.5% Chebvshev (MVUE) UCL 7572.16098

99% Chebyshev (MVUE) UCL 1  1  1 5 1 . 1  1 5 5 7

957" Non-parametric UCLs
CLT UCL 768.8198394
AdFCLT UCL (Adiusted for skewness) 828.8498983
Mod-t UCL (Adiusted for skewness 781 .0954089
Jackknife UCL 771 .7319328
Standard Bootstrao UCL 765.74m447
BootslraD-t UCL 861 .5738629

RECOMMENDATION Hall's Bootstrap UCL a88.7202234
Data are Non-parametric (0.05) Percentite Bootstrao UCL 765.8062338

BCA Boolstrap UCL u1.5714286
Use 99% Chebyshev (Mean, Sd) UCL 95% Chebvshev (Mean, Sd) UCL 1 158.2064s

97.57" Chebvshev (Mean, Sd) UCL 1428.806805
99% Chebyshev (Mean, Sd) UGL 1960.348843

G:\Oakland 1230 14thu005 SCM and RBCA UDdate\Tables\ProucL lilesvucL stats lor T.xlslGeneral Stalistics



General Statistics

Data File Glcralded J230 r:tthuoo6 scM and FBCA updaie\Tabt$\cumulaiire i23o l4thsoil& Gw summary.ns Variable: E (udl)

Raw Statistics Normal Dislribution Test
Number of Valid Samples 77 Lilliefors Tesl Statisitic 0.515733
Number of Unique Samples 23 Lilliefors 5% Critical Value o.100969
Minimum 0 Dala not normal at 57o significance level
Maximum 2100
Mean u.16234 95% UCL (Assuming Normal Distribution
Median 0 Studenl's-t UCL 80.60874
Standard Deviation 244.7619
Vafiance 59908.37
Coefficient oJ Variation 7 .16467
Skewness a.20'l12

Gamma Statistics Not Available

Lognormal Statistics Not Available

957" Non-paramelric UCLs
CLT UCL 8A.04257
Adi-CLT UCL (Adiusled for skewness) .107.8978

Mod-t UCL (Adiusted for skewness) 84.95359
Jackknife UCL 80.60874
Slandard Bootstrap UCL 7A.98797
Bootstrap-t UCL 1473.731

RECOMMENDATION Hall's Bootstrap UCL 1542.'11
Data are Non-paramelric (0.05) Percentile Bootstrap UCL 88.05195

BCA Bootslrap UGL 143.9026
Use 957" Chebvshev (Mean, Sd) UCL 95% Chebyshev (Mean, Sd) UCL 155.746

97.5"/" Chebyshev Mean, Sd) UCL 208.3553
ss'a ehebyshev (Mean, Sd) UCL 31 1.6962

Gr\Oakhnd 1230 t4th\2005 SCM and RBCA Updale\Tables\ProucL filesvucL stats for E.xlslGeneral Sla[stcs

Page 1



General Stalistics

Data Flle G \Oakland 123014th\2o05 SCM and FIBCA Upd6te\Tab'6\Cmt aliE 1230 14lh Soil & GW Summary ns Variable: X (ltdl)

Raw Statistics Normal Distribulion Test
Number of Valid Samples 77 Lilliefors Test Statisitic 0.360194
Number of Unique Samples 48 Lilliefors 5% Critical Value 0.100969
Minimum 0 Data not normal at 5% signif icance level
Maximum 6500
Mean 487.2468 95% UCL (Assuming Normal Distribulion)
Median 1 Students-t UCL 726.3698
Standard Deviation 1260.123
Variance 158791 1
Coelf icient of Variation 2.546?12
Skewness 3.529789

Gamma Statistics Nol Available

Loonormal Stalistics Not Available

957" Non-Daramelric UCLS
CLT UCL 723.455
Adi-CLT UCL (Adjusted for skewness) 785.1786
Mod-t UCL (Adiusled for skewness) 735.9974
Jackknife UCL 726.3698
Slandard Bootstrap UCL 732.2619
Bootstrao-t UCL 8 6 1 . 1 2

BECOMMENDATION Hall's Bootstrap UCL 806.516
Data are Non-parametric (0.05) Percenlile BootstraD UGL 748.8753

BCA Bootstrap UCL 792.061
Use 957" Chebyshev (Mean, Sd) UCL 95% Chebvshev (Mean, Sd) UCL 1113.204

97,5% Chebyshev (Mean, Sd UCL 1384.056
99% Chebyshev (Mean, Sd) UCL 1916.092

Gr\Oakland 123o 14th\2005 SCM and RBCA Update\Tables\ProUCL lile.suucL stats for X.xlslGeieIal Statistics

Page 1



ATTACHMENT G

Oakland ULR RBCA Cover Sheet, Eligibility Checklist,

Exposure Assessment Worksheet,

Merritt Sands Input Parameters,

and Chemical Parameters



Oakland IIBCA Cover Sheet

Project Proponcnt: Shell Oil Products US / Cambria Environmental Tecbnology, hc,
Site Address: 1230 l4'St, Oakland
Afameda County Parcel Number(s): 5-377-19-1

Chemicals of Concern
(1) Benzene
(2) Toluene

(4) Xylenes
(5)

(7)
(8)
(9)l) Eth 6)

Surficial Soil
fi Ingestion/dermal contact/inhalalion

Subsurface Soil
IIngestion of groundwater impacted by leachate
ffiInhalation of indoor air vapors
Ellnhalation of outdoor air

of Concern
Groundwlter

llngestion of groundwater
Elnlalation of indoor air vapors
Elnlalation of outdoor air vapors

Wa t er Use<} for Recrea li on
ion/dermal contact

Land Use Scenario

Public Notilication
qll qctions to be taken:

Submitted by: Matthew W. Derby, Cambria Environmental Technology Date submitted: April 2005

Method of

!clayey silts)
s) (specifo; )

of RBCA Levels

evidence that no further action reouired
l-lAs target cleanup levels for removal or teatrnent ofchemical(s) ofconcern

Containment Measures

apor barrier (specifu material: )
s) (speciS: )

Institutional Controls
IPermit tracking restriction EDeed Notice ffiWater well restriction

Oakland Urban Land Redevelopment Program



()akland RBCA Eligibility Checklist

The Oakland Tier I RBSLs and Tier 2 SSTLs are intended to address human
health concerns at the majority of sites in Oakland where commonly-found
contaminants are present. Complicated sites-especially those with continuing

releases, ecological concems or unusual subsurface conditions-will likely require a Tier 3
analysis. The following checklist is designed to assist you in determining your site's eligibility
for the Oakland RBCA levels.

CRITERIA YES NO

1.

2 .
3 .

4 .

5 .

b -

7.

8 .

Is there a continuing, prln.Tr) source of a chemical ofconcern, such as a
leaking container, tank or pipe? (This does nol include residual sources.)
Is there any mobile or potentially-mobile liee product?
Are there more than five chemicals ofconcern at the site at a concentratlon
greater than the lowest applicable Oakland RBCA level?
Are there any preferential vapor migration pathways-such as gravel channels
or utility corridors that are potential conduits for the migration, on-site or
off-site, of a volatilized chemical ofconcern?
Do both of the following conditions exist?
(a) Groundwater is at depths less than 300 cm (10 feet)
(b) Inhalation ofvolatilized chemicals ofconcern fiom groundwater in indoor

or outdoor air is a pathway ofconcern but groundwater ingestion is rol*
Are there any existing on-site or off-site structures intended for future use
where exposure to indoor air vapors from either soil or groundwater is of
concern and one ofthe following three conditions is present?
(a) A slab-on-grade foundation that is less than 15 cm (6 inches) thick
(b) An enclosed, below-grade space (e.g., a basement) that has floors cr u'alls

less than 15 cm (6 inches) thick
(c) A crawl space that rs not ventilated
Are there any immediate, acute health risks to humans associated with
contamination at the site, including explosive levels ofa chemical?
Are there any complete exposure pathways to nearby ecological receptors,
such as endangered species, wildlife refuge areas, wetlands, surface water

X
X

X

X

X

nn
n

tr

n

NX

ntr

bodies or other areas?
*Ifgroundwater ingestion i.r a pathway of concern, the associated Oakland RBCA levels will be rnorc stringent than
those for any groundwater-related inlalation scenario, rendering depth to groundwater irrelevant in the risk anallsis.

If you answer "no" to all questions, your site is el:igible for the Oakland RBCA levels. If you

answer'!es" to any ofthe questions, your site is nol eligible for the Oakland RBCA levels at
this time.

Oaklard Urbar Land Redeyelopment Progtam
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Merritt Sands Default Inputs

Residenilal
lndustrial

hput Paramelers Units chird Adult Worker

SoiFSpecilic Pqrameters

laprllary lringethickness cm

=aduR
residential

10 .1

=adult
residential

Capillary lringe air contenl cm3/cm3 0.025

Capillary lringe water contenl 0,325

Fraction organic carbon (FOC") g oc/g soil 0.01

Groundwater Darcy velocity cm.lyr 600

Groundwater mixing zone thickness cm 305

nliltration rate through the vadose zone c'I|JYl I

Soil bulk density dcm' 1 .72

Sorl to skin adherence tactor mgy'cm2 o.2 o.2 o.2

fotal soil porosity cm"/cm"

-dutt
residential

0.35

=adull
residenlial

Vadose zone air content 0.2

Vadose zone water conlent 0 .15

Vadose zone thickness cm 289.9

Structural and Climatic Psramelers

qreal lraction ol cracks in building
oundation cm'/cm'

=adull
re6idential

0.o01 0.oo1

:oundalion air content cm?cm" =adult
residential

Foundalion waier content cm"/cm" o.12

Foundation thickness cm 1 5

Lower depth ot surficial sorl zone cm 100.0

=adult
residential

)epth lo subsurtace soil sources cm 100

Depth to groundwater cm 300

Aridth of source area parallel to wind or
rroundwater f low direction

cm 1500

Juldoor air mixing zone height cm 200

Parti.ulate emission rate g/cm2-s 1.3aE-1 t 1.388-l 't

Wind speed abo/e ground sudaoe in
cutd.rrr air mixino Tone

322
=adult

residential

3114/?005
Page 1 of 2 Tier 1 Input Parameters



Merritt Sands Default Inputs

G:\oakland 1230 14th\20o5 ScM and RBcA Update\Oakland RBCA documents\lwksheetz.)ds]lnputs

Residential
Commerclal/

lndustrial

Input Parameters Units chitd Adult Wof kor

Exposure Pa16meters

qveraging time for carcinogens yr
=adu[

residenlial
70

=adult
residential

Averaging time lor non-carcinogens yl 6 24 25

qveragihg time tor vapor flux s
=adult

residential
9.46E+OB 7.88Ei{8

3ody weighr kg 70 70

3uilding air volumdfloor area cmt/cm'
=adult

residentiai

:xposure duration yr 6 24

=xposure frequency (vyr 350 350 2fi

=xposure frequehcy to waler used lor
'ecrealion dlyl 120 120 0

:xposure time to indoor air hrid 24 24

=xposure lime to ouldoor air h d

=xposure time to watef used for
'ecreation h d 1 . 0 0

3roundwater ingeslion lale Ud 1 2 'I

ndoot air exchange rate 1/s
=adult

residential
5.60E-O4 1.40E-03

ndoor inhalalion rate m"ra 1 0 1 5 20

ngeslion rate of wat6r used lor
'ecreation Uhr 0.05 0.05 0

)utdoor inhalation rate mt/d 1 0 20 20

Skin surface area exDosed to soil cm' 2000 5000 5000

Skin surtace area exposed to water
lsed loa recreation am" 8000 20000 o

Soil ingestion rale mgo 200 100 50

TAFGET RISK LEVELS

ndividual Excess Lifetime Cancer Bisk unilless =adull
residential

1.0E-05 1.OE-Os

-lazard quotieflt unitless 1 . 0 t .o

311412005
Page 2 ol 2 lle|I Inpul Parameters
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