
CAMBRIA

SltD J fu

zqr f 
q\3

Re;

Mxch 7 ,2002

Bamey Chan
Alameda County Health Care Semces Agency
1 13 1 Harbor Bay Parkway, Suite 250
Alameda, Califomia 94502-6577

Risk-Based Corrective Action Report
Former Shell Service Station
1230 14th Steet
Oakland, Califomia
Incident #97088250
Cambia tu oi ect #244 -0233

Dear Mr. Chan:

Cambria Environmental Technology, krc. (Cambria) is submitting thls Risk-Based Corrective

Action Report onbehalf of Equiva Services LLC. The purpose ofthe current risk-based correcfive

action (RBCA) analysis is to evaluate the health risk posed by site hydrocarbons and to determine

whether more active remedial activities ale warranted to expedite environmental case closure for

the site. Cambria's analysis is based on RBCA guidelines for petroleum release sites provided by

the American Society for Testing and Maierials (ASIM) Designation E-1739-95r and the

Oakland Risk-based Corrective Action: Technical background Documenl. Descriptions of the

site, surrounding area and previous site €nvkonmental activities, and results and conclusions of

the RBCA analysis are presented below.

SITE BACKGROUND

Site Location: This former Shell-branded service station is located at the northeast comer of the

intersection of 14'h Street and Union Stre€t in Oakland (Figures I and 2). There is an abandoned

station building and a pump island canopy on the site, and much of the property is unpaved. Gas

station operations at the site ceased in I 993 . The sd{€.nlding area is primarily residential-

Standard Gulde tor Rlsk-Ba6Ed Correctlve Action Applied at Petroleum Release Sites, E 1739-95
(Revised D€c€mber 1996)r American Society of Testing and Materials, 100 Barr Harbof Drive, West
Conshohocken, PA 19428.

Oakland Risk-Based Corr€ction Acllon: Technical Eackground Document, May 17, 1999: Cityof Oakland
Environmenbl Services Division, 250 Frank H. Ogawa Plaza, Suite 5301, Oakland CA 94612.
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February 1991 SoiI Borings: On February 2, 1991, Tank Protect Engineering (TPE) of Northem

Califomia advanced soil borings SB-1, SB-2, and SB-3. Maximum concentrations of 1,600 parts

per million (ppm) total petroleum hydrocarbons as gasoline (TPHg) and i8 ppn'tcuzetie were

detected in the soil sample collected at 10.5 feet below grade (Ibg) in boring SB-3, located

immediately downgradient of the gasoline underground storage tanks (USTs).

August 1993 Tonk Removal and Sampling: On August 24, 1993, TPE supervised the temoval of

two 7,500-ga11on unleaded UST's, one 7,500-gallon leaded UST, one 8,000-gallon leaded UST,
and one 550-gallon waste-oil tank from the site. Soil samples were collected at depths ranging

from 8.5 to 12.0 ibg from the floor of the excavation and fiom beneath the fill end of the waste oil

tank. TPHg and benzene were detected at concentrations ranging from 1.3 milligrams per

kilogram (mgn<g) to 18,000 mg/kg and liom <5.0 mg/kg to lI,0O0 fglkg, respectively. Total
petroleum hydrocarbons as diesel (TPHd) and oil and grease were detected in the waste-oil tank
pit at 1,200 ppm and 7,700 ppm, respectively. Maximum concentrations of 13 ppm TPHg and

0.007 ppm benzene were detected in soil samples collected beneath the product dispensers. On
September 17, 1993, a UST Unauthorized Release Form was filed by TPE.

November 1995 Piping Removal and Tank Pit Re-Sampling,' On November 27, 1995, Cambria

collected eight soil samples from the open tank pit at the ends of the former USTs and six soil

samples beneath the former product piping. TPHg was detected in all tank pit samples at

concentrations ranging from 570 mgkg to 5,600 mg/kg. ffiti,,mo:&tected in the tank pit

sarnples at concentrations ranging from <0.5 mg/kg 1o.72 mg/kg. TPHg was detected in two
product piping samples at conc€ntations of 46 mgkg and 3,100 mg/kg, and benzene was

detected at concentrations ranging fiom <0.005 mg,&g to 30 mg&g.

March 1996 Sabsurface Investigation.' On March 6 - 8, 1996, Cambria advanced 11 soil borings

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

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

(VWAS-l, WV/AS-3), and two borings vr'ere converted to combined S\lE and groundwater

monitoring wells (VW.MW-2, WVA{W-4). The remaining borings were backfilled with neat

cement.

1997 Oxygen Releasing Compound (ORC) Installation: Cambna installed ORCs in wells

MW-l, VWA{W-2, and VW},IW-4 on March 25, 1997.

October 2000 SVE Tesfihg: On October 16, 2000, Cambria performed SVE testing to determine

the viability of SVE at the site. Although groundwater interfered with the SVE testing, Cambria

concluded that SVE may be an effective method to remov€ hydrocarbons from soils above the

groundwater table. The lack of detectable vacuum in observation wells during the SVE testing
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may have been the result of short-ctcuiting through the former tank complex. Because ofthis, a

radius of influence for SVE was not estimated. To more accurately determine whether SVE is a

viable remedial alternative at the site, additional testing with a more appropriately constructed

well or wells would be required.

December 2000 Suhsurface Inrestigatian.' On December 11,2000, Cambria advanced five soil

borings (GP- I through GP-5) to depths ranging from 16 to 20.5 Ibg. Soil samples were collected

from each boring at 5-foot intervals, and groundwater samples were collected when it was

encountered. No TPHg, benzene, or methyl tertiary butyl ether $4TBE) was collected in any of

the soil samples. TPHg was detected in groundwater samples flom GP-l and GP-3 at

concentrations of 11 and 4,400 parts per billion (ppb), respectively. Benzene was detected in
groundwater from GP-l and GP-3 at concentrations of 1l and 4,400 ppb, respectively. MTBE
was only detected in groundwater collected from boring GP-l at 0.067 ppb (EPA Method 8260).

September 2001 Subsudace Investigation: On Sepiember 27,2001, Cambna installed three

monitoring wells (MW-5 through MW-7) each to a depth of 20 feet. Two soil samples were

coflo$*r4 &om the tank pit boring (MW-5) for chenrioal analysis- TPHg was detected at

concentrations of 3.9 ppm and 790 ppm at depths of 9.5 and 14.5 feet. Benzene was detected at a

concentration of 2.7 ppm at a depth of 14.5 feet. Groundwater samples were collected from the

new wells during the regularly scheduled quarterly monitoring ev€nt on December 6, 2001.

TQH& was detect€d at concentrations of 31,000 ppb, 76 ppb and 1800 ppb in wells MW-5,

UW-6, and nAW-7, respectively. Benzene was detected at eonoentrations of 3,000 ppb, 5.7 ppb

and 390 ppb in the respective wells. No MTBE was detected in any of the soil or groundwater

samples from the new wells.

SITE CONDITIONS

Groundwater: Groundwater depth beneath the site ianges from 4.8 to 13.9 fbg. The average

depth to groundwater in 2001 was 11.4 fbg. The groundwater flow direction, as calculated from

depth to water measurements in onsite monitoring wells, is typically to the northeast.

Lithology: Subsurface materials encountered at the site consist primarily of silty sand, silty
gravel, and sand to the total explored depth of 22.5 fieel. Boring/well logs are presented as

Atlachment A.

Hydrocarbon Distribution rz Sail: Residual hydrocarbon impact in soil appears to be

concentrated in the former UST complex and dispenser islands. No MTBE has been d€tected in

soil, although samples collected prior to 2000 were not analyzed for that chemical. The highest
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beneene oonoentration detected in soil on site was 30 ppm from 3.0 fbg in a dispenser piping

sample collected 1995. The highest concentation detected in the former tank pit samples was

18 ppm from a 10.5 ibg sample SB-3. Samples collected in September 2001 from boring MW-5

in the former tank pit indicate lower residual hydrocarlron concentrations in the eastern pDrtion of

the tank pit than were encountered during either the August 1993 or November 1995 soil

sampling events. The aeration and oxygenation of impactecl soils that occurred when the tank pit

remained open for over two years followrng UST removal, likely contributed to the remediation

of these soils. Histonqal soil and eroundwater analfiical results tables are presented as

Attachment B.

Hydrocarbon Distribution in Groundtester: Hydrocarbons are tlpically not detected in

monitoring wells MW-2, MW-3, and MW-4. Currently, the highest concentrations of benzene

are detected in monitoring wells in and nearest the former UST complex. Groundwater

monitoring data collected since 1996 indicate that hydrocarbon concentrafions decrease with time

and distance from the tank complex. The decreasing berzene concentration trend in MW-l,

located downgradient of the tank complex, is shown in Figure 3. As shown in Figure 5, benzene

concentrations in wells WV/AS-3 (located betwe€n the tank complex and dispenser islands) and

WV/AS- 1 (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 6

which shows the most recently available data for MW-5 (located in the former tank pit) and

MW- 1 and MW-7 (located near the downgradient boundary of the site).

RISK ASSESSMENT

To evaluate the potential health risk to onsite and offsite occupants, Cambria conducted a human

health risk assessment using Oakland's RBCA spreadsheet. Oakland's RBCA approach is

consistent with the ASTM-RBCA and general U.S. Environmental Protection Agency (USEPA)

risk assessment guiclance. Similar to USEPA or ASTM guidelines, the City of Oakland has

established risk-based screening levels (RBSLs) for contaminants based on Oakland's review of

toxicological evidence and local site conditions. A completed eligibility checklist for Oakland's

RBCA is presented as Attachment C. The checklist was completed based on Cambria's

understanding of known site characteristics and an assumption that existing or future onsite

structures comply, or will comply, with Uniform Building Code standards. Cambria's risk

assessment consists of a conceptual site model (CSI\I[) (Table A) and a Tier 2 RBCA analysis.
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CSM

A CSM describes the relationship between the impacted sources and receptors that may be

exposed to chemicals originating flom the site. Cambria developed the CSM for the site and

offsite properties based on review of available geological and analytical data and on evaluation of

potential transport and exposure pathways. The following information is included in the CSM:
(a) chemical sources and impacted media, ft) repr:esentative chemical of concern (COC)

concentrations, (c) the protective target risk selected for the analysis. Our conceptual model for

this RBCA analysis is summarized in Table A. Potentially exposed receptors and exposure

pathways are summarized in Figure 6.

Chemical Sources and Impacted Media: Analytical data collected since 1996 indicate that soil

and groundwater at the former Shell site are impacted with petroleum hydrocarbons. The source

of the hydrocarbons was probably the USTs and possibly the product piping and/or dispensers

that were all removed in 1993. Berzene, toluene, ethlybenzene and xylene isomers (BTEX) are

addressed in this RBCA analysis. No BTEX has been detected in onsite downgradient soil

samples, however these COCs have been detected in downgradient groundwater samples.

Current grormdwater monitoring data suggest that the COCs are attenuating; hmmr+,o&ite

rdgration cannot be ruled out.
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Table A: Conceptual Site Model for Risk Assessment

Potentially Exposed Receptors and Exposure Pathways

For this analysis, it was assumed that COCs may volatilize from the impacted underlying soil and
groundwater, and migrate to ambient and indoor and outdoor air. Potentially exposed receptors of

concem include future onsite commercial occupants and offsite residential occupants. However,

Cambria conservatively used onsite residential exposure RBSLs in this analysis. Applicable

exposure pathways are summarized in Figure 6.

Shallow onsite groundwater is not curently used. For the purposes of this RBCA, it is assumed

that no drinking water wells intercept impacted groundwater from the site. Cfifub is

corduting a well receptor survey to identiff potential receptors downgradiant of the site. If any

drinking water receptors are identified near the site, the RBCA results will be modified

accordingly. If construction were performed onsite, there is pot€ntial for dermal exposure to, and

ingestion of, hydrocarbon-impacted soil and inhalation of hydrocarbon vapors from soil in the

Hydrocarbons have been detected in soil
and groundwater beneath the site.

Chemicals of Concern (COCs):
These chemicals were detected in
representative soil andior groundwater

Representative Source
Concentrations in Subsurface
Soil (mg/kg):

Ben.ene' ? Q-lJ
Toluene: O.27
Ethylbenzene: 0-22
Xylenes: 1.0

Upper 90% confldence level based on 13
representative soil samples collected
between February 1991 and September
2001.

Representative Source
Concentrations in Groundwater
(ms/L):

Uooer 90o/o confidence level based on 14
groundwater samples collected since
December 2000.

Representative Source
Concentrations in Surface Soil
(ms/ks)

Mean value, based on two dispenser
samples collecled in Februayl991.

USEPA and Cal-EPA. 1 x 10- is also the
default target risk level for Oakland Tier 2
RBCAS. Residential rec€ptor is
conservative given the expected future

Target Carcinogenic Risk Level Commercia l  -1x10-5
Residential - l x 10{

Consistent with ASTM default value.
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vicinity of the former dispenser islands. Outside of this area, dermal exposure is not likely, glven

the lack of any other known source of shallow soil impact.

Soil Parameters

Oakland's RBCA guidance provides "soil-specific transport pmameter" values that reflect

characteristics of three ptedominant soil tlpes found in Oakland. RBSLs are calculated using

parameter values established for the particular soil t,?es. The three soil types identified by

Oakland are Merritt sands, sandy silts and clayey silts. Based on the predominantly sand/sandy

silt/silty-sand stratigraphy observed in soil bonngs dnlled at the site (Attachment A), Cambria

selected the "sandy silts" soil type option for input for the analysis.

According to Oakland's guidance document, "Sandy silts are found throughout Oakland. They

are made up of unconsolidated, moderately-sorted sand, silt, and clay sediments, with both

fine-grained and course-grained materials. Sandy silts have a medium moisture content and

moderate permeability."

Representative GOG Concentrations

COCs in Subsurface Soil: To assess the risk to onsite and offsite occupants resulting fiom

inhalation of hydrocarbon vapors, Cambria calculated the 95o/o upper confidence level (UCL) for

BTEX compounds using all vadose-zone soil samples in which detectable levels of benzene were

found. Because depth to groundwater has been less than 14 feet since monitonng began in 1996,

soil samples colleoted from below 14 feet are not considered representative of rmsaturated soil

conditions and therfore are not used in this analysis. T\'rc 95% UCL was calculated using

_._... 
Groundwater Services, Inc. Tier I and Tier 2 RtsCA Sprea^heet Systen, version 1.0.1. Results

ofthese calculations are presented in Attachment D and representative concentrations used in this

anabsis are summarized in Table A.

COCs in Surface SoiI: To assess the risk to construction workers by dermal exposure, ingestion

and inhalation ofvapors and particulates, the hydrocarbon impact to surface soils (0 to 3 {bg) was

evaluated. The only samples collected between 0 to 3 fbg were six confirmation samples

collected beneath dispensers and piping which were removed in Novernber 1995. Benzene was

detected in only 2 of these samples. Th€ roncentrations of BTEX compounds in these two

samples were averaged for this analysis. The representative concentrations are presented in

Table A.

Bamey Chan
March7,200?
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COCs in Grcundwdtet! For this analysis, Cambria used the 95% UCL for hydrocarbon

concentrations detected in groundwater from soil borings GP-l and GP-3 and from several site

wells since December 2000 to represent onsite grouldwater concentrations. Results of these

calculations are presented in Attachment D. Representative conc€ntrations used in this analysrs

are summarized in Table A.

Tier 2 Analysis

The final step in the Tier 2 analysis was to evaluate the exposr.re scenarios by comparing the

calculated representative concentrations to Oakland's "sandy silts" RBSLs. The results of our
Tier 2 analysis are summarized in Table B. Oakland's RBSLs for sandy silts are presented in

Attachment D along with tables of sample results used to calculate representative chemical

concentrations.
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Table B - Results of Tier 2 Analysis

B: 5.7 x 10-1

T: 9.7 x 1On

E: 4,9 x 10-1

X : 3 . 1

Ingestion, dermal
exposure ancl

inhalation of BTEX
from sglaee_Qqll

B:  8 .5x  101

T: 5.6 x 104

E: 3.3x 104

X: 3. ' l  x 105

B: 1,.6 x 1or ,D

T: 2.9 x ' lO'1

E: 2.4 x 1O'1

Xt  1 .2

Volatilization of BTEX
from subsurface soll to

outdoor air

Volatilization of BTEX
from subsurface soil to

indoor air

B :  1 .6  x  1o-1  
. l  ,

T: 2.9 x '10-'

E. 2.4 x 1O'1

x'. 't.2

B : 9 . 5 x 1 0 ' l

T: 5.9 x 1 0'2

E : 2 . 5 x 1 0 ' r

X: 1.9 x ' lo-r

Volatilization of BTEX
from groundwater to

outdoor air

Volatilization of BTEX
from groundwater into

indoor air

B : 9 . 5 x 1 0 - 1

Tr 5.9 x 10'?

E :  2 ,5  x  101

X :  1 .9  x  10 - '

BTEX: Benzene, loluene, EthylbenzenB Xylenes

SAT = RBSL exceeds saturated soil concenlration ot chemical
>Sol = RBSL exceeds sclubility ol chemkal in water

All mncentrations in DDm.

SSTL = Site€pecific iarget level.

For Benzene, onlythe cercinogenic (mosl conseNative t RBSL is listed- For'foluene, Eflylbenzene and Xylenes, th(, RBSLiS

Based on a hazard ouotient of'1.0.
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CONCLUSIONS

Although this risk evaluation incorporated conservative calculation of representative hydrocmbon

concentrations in soil and gromdwater and the conservative assumption ofresidential sit€ use, the

results indicate that residual hydrocarbons at this site do not pose a significant health risk to

onsite or offsite occupants.

Hydrocarbon concentrations in groundwater are decreasing with time and distance from the

former UST complex, which indicates that the plume in groundwater is collapsing due to natural

attenuation. Natural attenuation of the residual hydrocarbons will continue to occur over time,

which will further reduce the carcinosenic health risk.

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

additional investigation or corrective action is necessary. Upon completion of the well survey

and confirmation that no ddnking water wells intercept impacted groundwater from the site,

Cambria will submit a request for environmental case closure based on San Francisco Bay

Regional Water Quality Control Board criteria for a low-risk fuel site.

10
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Please call Melody Munz atWe appreciate the opportmity to work with you on this project.
(510) 420-3324 if you have any questions or comments.

Sincerely,
Gambria Environmental Technology, Inc

\n \n
\ / l  Y  I

J L'[ A--=Zr.
Melody Munz (.J

Figures: I - Vicinity Map
2 - Soil Boring Locations Map
3 - Benzene Concentrations in Groundwater - MW-1
4 - Time-Attenuation - Benzene (MW- I and VWAS/3)
5 - Distance-Attenuation - Benzene
6 - Conceptual Site Model Exposure Pathways

Attachments: A - Boring.Mell Logs
B - Historical Soil and Groundwater Anallical Results
C - Oakland RBCA Eligibility Checklist
D - Oakland RBCA RBSLs for Sandy Silts and Representative Concentration

Calculations

cc: Karen Petryna, Equiva Services LLC, P.O. Box 7869, Burbank, Califomia 91510-7869
Tom Saberi, 1045 Airport Boulevard, Suite 12, South San Francisco, CA 94080
Matthew Dudley, Sedgwick, Detert, Moran, & Amold, 1 Embarcadero Center,

16th Floor, San Francisco, CA 9411 l-3628

G:\Oakland 1210 l4th\RBCA\l230 14th Oakland RBCA - Oakland Stds.doc

C.E.G., C.HG,

l t
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ATTACHMENTA

Boring/WellLogs



Cambria Environmental Technology, Inc.



Cambria Environmental Technology, lnc.
wEtl 831



Cambria Environmentat Technology,



. 
-- DRILUNG LOG

trierir: 
- 
Shell'WlG#2O+5508-31 03

uo:. 2*233 Phase

Cambria Environmental Technology, Inc.



Cambria Environmental Technology, Inc.



o
CLIENT NAME
JO8/sITE NAi'lE

LOCATION

Combrio Environmentol Technoloqy. Inc.
I144 - 65rh Sr-
Ooklond, CA 94608
Telephoner (510) 420-0700
Fox: (510) 420-9170

Eouiva Servic€s LLC

BORING/WELL LOG

BORING/WELL NAlnE MW-s
DRlLLlt{GSTAFTED zz:Seo{l
ORILLING colrPLETEo _jESe4l_
WELL DEVELOPMEMT DATE (YIELD)

GROUND SURFACE ELEVATION
TOP OF CASING ELEVANON NA

SCREENED INTERVAL
DEPTH TO WATER (Flrsl Encountercd)

DEFT}I TO WATER (Sra{c)

Shell-branded Service Statioo
1230 l4th Steet. Oakland, Caliloflia

PROJECTNU BEA 2$.0.233
Greoo Drilljlg

DRILUNG METHOD Hollow€tem auq€r

BORING DIAMETER 10"
LoccED aY S. Landslttel
REVIEWED BY S. Bork, RG* 5620

FIEIIARKS Hand auqered to 5, bos. Localed in north€astem eM ot tormer lankpit.

10.5 ft v
N A !

Nol Survoved



CLIENT NAME Equiva Services LLC
,rOB/SITENAME Shell-blalDded€Cn/icoSlaiion

LOCATION 1230 14th Streel, Oakland. Califomia
PROJECTNUMBEB 2,li){233

_ Grego Drlllino
DRILLING iIETHOD _ Hollow.stem auggr

LocGED BY S. Landsilql

REVIEWED AY S. Bork, RGf 5620

Cqmbriq Environmentol Technology, Inc.
I r 44 - 65rh Sr.
Oqklond, CA 94608
Telephens; (510) 420.0700
Fqx (510) 42O-917O

BORING/WELL LOG

BORING/WELLNAME MW$

DRTLUNGSTARTEO 27-Seo41

DRILUNGCOMPLETED 27-Sep{1

WELL DEVELOPMENT DATE (YIELD)

GFOUND SURFACE ELEVATION

TOP OF CASING ELEVANON iIA
SCBEENED INTEFVAL 5 lo 20 tl bq

DEPTH To WATER (Fl6t Encountered) 11.0 ft V
DEPTH TO WATER (Sta c) NAT

Hand auoered to 5' bos, Located alono eestern DroDertv bounded.

Not Surveved

T
F

tt)
> F
A Z

6 0

;
J
o-

{
9)

Fz
lu
l-

ul

g.5' q

f

I

*q
E -

LITHOLOGIC DESCRIPTION

-dt

> e
z +
v t l l

d

WELL DIAGRAM

r--P

><
=x

x
Xx

T

t 5 -

SM

SillI-$AllQ (SM); brown; danp; 5% day, 15 sitt, N%
fine lo medium sand; low plasticity.

@ 8.5' bgs - moist.

s

@ 14.5' bgs . reddish brown; neq 8% clay, 15% sln"Tlc/o
fne lo medium sand.

@ 1 9' bq$ . roddish bown; 1 0% clay, 1 5% silt; 75% fine to

0.3

20.0

Porland Type
l/ l lCemer

Bentonite Seal

Monterey
Saod *212

4'{iam.,
0.01 0' Slotted
Sdredule 40
PVC

Botlom ot
Boring @ 20 fl



o
CLIENT RAME
JOB/SITE NAME

LOCAT|OSI
PROJECTNUMBER 24}0233 WELL DEVELOPMENT DATE (YIELD)--!4

Greoo DrllliD! GROUND SUBFACE ELEVATION NOt SUTVEVEd
DRILUNG METHOD Hollow-stem auoer TOP OF CASING ELEVANON NA
BORING OIAMSTER 10" SCREENED INTERVAL
LOGGED BY S. Landsittel DEPTH TO WATER (Flrst Encountered) --LLlLl
REVIEWED BY S. BorK, RG# 5630 DEPTH TO WATER (Slarlc)
FEMARKS Hand auoered to 5' bos. Located alonq nodhem prooerv boundarv.

Combrio Environmentol Technolooy, Inc,
1 144 - 65rh St-
Ooklond, CA 94608
Telephone: 15l0l 420-070O
Fox:- {5lo) i2}-it7}

Eouiva ServbegaLc

BoRtNc/W.rt.r:o.

MW-7BORII{CJWELL NAI'E
Shell-bfanded SeMce Station

1230 l4th Slr€ar, Oakland, Calilomla

DRILUNGSTARIEo 27-Sep-o1
DFILUNGCOMPLETED 27.Seo{I
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Fz
uJ
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<tl
q
.tl
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a

LITHOLOGIC DESCRIPTION

9.

Z t
t r -
o t r

o

WELL DIAGRAM

r--f

x
=

=

=
X

ElLl brown to gray; damp; 5% day, 15% silt, 70% fine
to medium sand, l0% subangular lo subround€d gravel;
no plaslictty,

20.0

I

l'
t-
I

Pordand Type
lrll Cernent

Benlonile Seal

Monterey
Sand *212

4'diam.,
0.010' Slotted
Schedule 40
PVC

Bothm ot
Bodng g 20 ft

SP

SM

$AXD (SP); reddish brown: damp; 5% clay, 10% silt,
85% fine to medlum sand; lo,,v plastlclly.

Sttry SmO 1St,l1; reOaisl-Orown; rnoisrfZ Uay, t SZ
silt,80 fine to medlum sand; low plasticity.

v

O 15' bg$ . wet.



LOG OF EXPLORATORY BORING
PROJECT NUMSEFI  150 BOnING NO.  SA- l

PHOIrECT NAME ta3o 14 th  Stceet .  Oaktano,  CA pA6E

BY J .  V .  f i rakov  i  cn o^fE ?/2r /9r  su iFacE ELEV. 17 F7

FIECOV€FY
IIO?I

t6LO|rS/ft

5 ; ;

LIrr1o-

DESCRIPTI  ON

t  - t l l - 5

t . 25 r r . a

t . v  ! . 3

27

a,

la

1

'- -_1.:T:'__
AGGREGATE BASE: SANOY GRAVEL tGr{), yellox-

\  b r 'ovJn .  ned iu f i1 ,g  coaase,  da t | lD ,  no  odor -

F ILL :  S IL IY  SANO {SP) .  9 .ey  t o  b l ack .  f i ne
to f ied i  un-gr^a ine d. nediun-dense. damp,
gaso  l  i ne  odo r ' .

12

Fi l l :  as  above,  oo t t l€d  br .oHn and b lue-
qreen.  gaso l  ine  odoc .

F ILL :  as  Above .  s l i ve -g .een .  ve ry  dense  a t
10  f ee t .  med iu ! l |  c l ense  a t  15  f ee t .
gaso I ine odor'  .

t5

r6

17

1A

19

,  S ILTY SANO (SPl ,  o l i ve-gneen.  f ine  to  hed lu rn '
,  g .a tned.  f ted lun  dense.  Satunated .  s t i f f

r  s e a m  a t  1 7 . 5  t e e t .  g a s o l i n e  o d o r ' ,

,  Boc ing  tean ina ted  a t  ?O'

I

Bot ' lng  dr i l led  n l th  cont lnuous- t l t9h t .  E- inch  O.  O. . .

ho l loH-s te rn  augens.  Sano les  co l lec ted  in  a  A .s - inch

O.  O.  Ca l l fo tn ia  SaoD len  -

eE}.adr,g



LOG OF EXPLORATORY BORING
PFOJECT NUMBEF 150 BOR1N6 NO. SB-a

PROJECI  NAHE 1230  1 { t h  S tnee t .  oak land .  CA  PAGE

gy  J .  V .  Mrakov i ch  OATE A /27 /g1  SuRFACE ELEV-  17  F I

AECOYE'Y
t€N€lF^-

r lo|l| i sd
L II|rO-

. .  . .  OESCRIPT ION

t , 8 l r , s

t.3fr.3

22

50

It

I J

t 3

l 4

ASPHALT

F ILL :  gANO (SP l  . _b .oHn .  f l ne  f o  ned iu f t -
grdined. f tediu|n dense. danp. nrusty odoa

FILL: CLAYEY. SILTY SANO (SPI .  IE'd-bI 'OT'N. 5X
f i ne  q rave l .  o .gan i cs .  da r l t r  ous t y  odo r - .

FILL:  S ILTY SANO (SPl .  o l i ve-9 .een.  f ine  to
l5ed iuo-g .a ined.  dense.  da |np .  gaso l ioe  odor -

,  Bor tng  te .h ina ted  a t  t5 ' ;  s6op led  to  16 .5

t

8oc ln9  dn l l led  l ,1 th  cont inuous- f l ign t .  8 -1nch O.  O. ,

ho l lo r . -s tcn  augens.  S6IDDles  co l lec ted  ln  a  A .5- inch

O.  D.  Ca l  l  fo rn  la .  Samo len .

aExrr!(s





wel lD VWAS-I Bo.ins lD

Locarion 14th Street, Oakland
Surface Elev. N/A ft,

SB.F

i " fo i

Cambria Environmental Technology, lnc.



Cambria Environmental Technology,



Cambria Environmental Technology, Inc.



Shell-Wltrzo.l-55O8-31 O3
No: i4-233 Phase

Cambria Environmental Technology, lnc.



Cambria Environmental Technology, Inc.



o,ittar Greqq Drilling

Logged By DCE

Drilfins Stsned 316196

Drillins Complerod 3/6/96

Grout Type Portland l/ll

Notes: Borinq located near the

w6st corner of the station

Cambria Environmental Technology, Inc.



AfiACHMENT B

Historical Soil and Groundwater Analytical Results
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TS3-3.0
ND/ND.
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NDND

r
Former Undemround i -
FuefStorageiad6 | @5>'t

I

Former Pump lslands 3,8@l'ID
s7-1s.0
5/ONDs&15.0

3,2m/60
-T-
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I4th Street
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- Fomer Vent Piping _
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ND = Not Det€dbd

E Proposed crcwd Water lloniloring wel
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E Proposed Soii Bodng

0 e 0
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Scale (fi)
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CalagRIA
.Environmental Technology, Inc

Former Shell Sevice Station
wtc # 20+487&1300

1230 14th Street
Oakland, California
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Proposed Soil

Boring and Well Locations
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SEQUOIA ANAIYTICAL
1900 gates Aveoue .
(415) 586-9500 . FAX

Ssile LM . Concord. Catito(nla 94520
(415) 68S9689

#1508{2219r
Soil
EPA 50ii0/eo1s/8020
102-0534

oampleo; Feb 21, 1gg1
Received: Feb 22, 1991

TOTAL PETROLEUM FUEL HYDRoGARBoNS wilh BTEX DISTINCTIoN (EPA Bo15/sO2O)

Sample
Number

102{534

102{535

102{s30

102.0537

102{538

102.0539

102{540

1024541

102{542

Sample
Description

sal655

sBl-rOst1

sBl-r5-916

sB2€5.s

sB2-ro.911

sB2-15-$16

sa36€5

s83.105t1

sB$t5.9t5

LovMedium B.P.
Hydrocarbons

msAg
(ppm)

1 t

7.5

N.D.

1.8

6.1

N.D.

't.600

2.4

Benzene
msAg
(ppm)

0.014

0.15

2.1

. N.O.

0.062

1-2

0.038

18

0.31

Toluene
m9/ks
(ppm)

0.37

0.50

1.8

N.D.

o.()38

1.4

0.0054

98-

i.21

Erhyl
Benzene
ms/ks
(ppm)

o.?2

0.13

0.18

N^D.

i

0.035

0.15

0.0r 5

35

o.oo+

Xylenes
mg/kg
(ppm)

1.2

0.60

1 . t

0.b34

0.082

0.80

0.0ii4

4.6

Low to Medium Boilhg Poihr bd(ocarboot src qu6ndtalod against a gasotin irndard.p{laryres r€poaad !:l N.D. we?E oot prlsont Ebovc ths stat.d fmft oa dcfcdion.

.EQUOIA ANALYTICAL
rnr*lqE?

6_tQ3
1020434-TPE <l>
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ATTACHMENT G

Oakland RBCA Eligibility Ghecklist



Oakland RBCA Eligibility Checklist

The Oakland Tier I RBSLs and Tier 2 SSTLs me intended to address human
health and environmental concerns at the majority of small to medium-sized sites
in Oakland where commonly-found contaminants are present. Large and,/or

complicated sites--+specially those with continuing releases, special ecological concerns 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 NOYES
Source:
Is there a continuing , primary soutce of a chemical of concem, such as a
leaking container, tank or pipe? (This does nor include secondary/residual
sources.
Is there anv mobile or -mobile free
Are there more than five chemicals ofconcem at tle site. each ofwhich is at a
concenffatlon than the lowest applicable Oakland RBCA level?
Pathways3
Are there any preferential migration pathways-such as sand or gmvel
channels, or utility corridors-that are potential conduits for the migration, on-
site or off-site, ofa chemical ofconcern?
Is there a chemical of concem at the site within 20 feet ofa surface water

If groundwater ingestion is not an exposure pathway of concern (i.e., MCLs
will nol figure in the risk analysis), does grorutdwater at the site both (a) exist
at d€,pths less than 70 feet and @) contain volatile chemicals of concem? (If
groundwater ingestion ls an exposure pathway of concern, this criterion may
be disregarded because the MCl-based Oakland RBCA levels will be

ive for allprotective for all potential groundwater-related
Are there any existing structures, either on site

scenanos.
on site or off site, that (a) are intended

for future use and (b) are adjacent to volatile chemicals of concem and (c)
have foundations or basement walls that are less than 15 cm (6 inches) thick
i.e.. do not meet Uniform Code standards)?

Receptors:
Are there any immediate health risks to humans (i.e., explosive levels of a
chemical or vapor concentrations that could cause acute health effects) as a
result of contamination at the site?
Are there any complete pathways to nearby ecological receptors, such as

ies. wildlife wetlands or orotected areas?

If you answer "no" to all questions, your site is eligible for the Oakland RBCA levels. Ifyou
answer'!es" to any of the questions, your site is not eligible for the Oakland Tier I or Tier 2
RBCA levels.



ATTAGHMENT D

Oakland RBCA RBSLs for Sandy Silt and

Representative Goncentration Calculations



CONSTITUENT

REPRESENTATIVE COC CONCENTRANONS IN SOURCE MEDIA
(Complete the folb\,viog table)

RepresentatlvE COC Concentration
in Grcundwater h Surface Soil in Subsurface Soil

Slte Name: fnactive Servlce Station , CamDteted Bv: Melodv Munz
Sfte Locatioo: 1230 l4th StrEer, Oaktand Date CompbLd: 3tti0o2

@ G.oundwatEr Servlcos, Inc, (GSt), ,l 99tl 997. Att Rights Reserv€d.
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Oakland RBSLS
SaDdy Silt$

SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubil ity of chemical in water

Source: Excerpt fiom Oakland RBCA Sprcadsheer.xts, based on Oakland Rlsk-Based Colrec{ive Action: Technlcal Baokground
Doeument May '17, 1S€9: City ot Oakland Environtnental Services Divlslon, 250 FEnk H, Ogawa Plaza, Suib 5301, Oakland, CA

612.

Subsurface Soll
[ms/k9l

Groundwater [mg/ll

Gloakland I230 l4th\RBCA\1230 14th Sandy Silts - RBSIT.)dS I of I oakland RBSLS




