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November 26, 1996

Mr. Scott Seery

Alameda County Health Services Agency
1131 Harbor Bay Parkway, Room 250
Alameda, California 94502

RE: Corrective Action Plan and Risk-Based
Corrective Action Evaluation Addendum
Shell Service Station ea suiii
6039 College Avenue
Qakland, California
WIC #204-5508-3301
WA Job #81-0618-70

Dear Mr. Seery:

On behalf of the Shell Oil Products Company (Shell), Weiss Associates (WA) is submitting
this corrective action plan to satisfy the requirements prescribed by California Administrative Code
Title 23 Waters, Division 3, Chapter 16, Article 11, for the service station referenced above. This
corrective action plan contains a re-evaluation of the Risk Based Corrective Action (RBCA) portion
of the July 12, 1995, Comprehensive Site Evaluation and Proposed Future Action Plan prepared
for the subject site. The re-evaluation is based on the standard California cancer slope factor for
benzene and the changes resulting from issuance of the final American Society for Testing and
Materials (ASTM) RBCA Standard Guidance document'. TIn addition, continued ground water
monitoring with respect to the presence of methyl-tertiary-butyl-ether (MTBE) detected in site
ground water is proposed. :

Im ment (23 CA 272

Re-assessment of the extent of hydrocarbons in soil and ground water below the subject site
and surrounding area is complete. The re-evaluation satisfies the site assessment requirements of
Article 11 Section 2725(e). Responses addressing each impact as outlined in Section 2725(e) are
presented in the order they appear. Each subsection of Section 2725(e) is paraphrased in italics and
addressed with a corresponding response below:

! American Society for Testing and Materials, 1995, Standard Guide for Risk Based Corrective Action Applied at
Perroleum Release Sites. ASTM E 1739-95. The July 12, 1995, RBCA evaluation was performed using the 1994
ASTM RBCA interim guidance document, ASTM E 38-94.
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1) The physical and chemical characteristics of the hazardous substance or its
constituents, including their toxicity, persistence, and potential for migration in
water, soil and air. Physical and chemical characteristics of the subsurface
hydrocarbons and specifically the constituents, benzene, toluene, ethylbenzene
and xylenes (BTEX) are summarized in the attached chemical hazard response
information sheets (Attachment A). WA previously submitted a comprehensive
Risk-Based Corrective Action (RBCA) evaluation of toxicity as it applies to
gasoline migration in water, soil and air to potential receptors. At your request,
WA has prepared tables of revised Tier 1 risk based screening levels (RBSLs)
and Tier 2 site specific target levels {SSTLs) to address the more conservative
California standard cancer slope factor for benzene and issuance of the final
ASTM RBCA standard guidance document. The revised RBSLs and SSTLs are
presented in Tables 1 and 2 (Attachment B). Review of Tables 1 and 2 indicate
no change in the outcome of the previously submitted RBCA analysis.

B EX Maximum site concentrations remained below the revised RBSLs and SSTLs.
Therefore, re-evaluation of RBCA criteria indicates the potential toxicological
effect of released hydrocarbons to human health at the subject site remains
insignificant.

MTRE The toxicological effects related to MTBE were not addressed by the RBCA

evaluation due to the lack of established toxicological data for that compound.
WA notes that EPA has proposed, but not adopted, an advisory (not statutory)
level for MTBE exposure via ingestion. /A RBCA analysis will be conducted to
evaluate the released MTBE when official toxicological data is adopted by
California. The persistence of gasoline in soil and ground water is the subject
of investigations focusing on degradation rates of BTEX compounds rather than
gasoline due to the carcinogenic nature of benzene and the toxicological effects
of toluene, ethylbenzene, and the xylene isomers. A table summarizing BTEX
degradation rates in vadose zone soils is enclosed (Table 3, Attachment B).
Benzene half lives in ground water have been predicted to range from 10 days
for aerobic biodegradation to 24 months for highly anaerobic conditions®. Little
is known about the persistence of MTBE in ground water and soil. A program
of continued monitoring and investigation is proposed in the future action plan
presented below to address MTBE unfil definitive information becomes
available.

2) The hydrogeologic characteristics of the site and the surrounding area where
the unauthorized release has migrated or may migrate.  Hydrogeologic

characteristics of the site and surrounding area were addressed in the previously
submitted RBCA evaluation.

3) The proximity and quality of nearby surface water or ground water, and the
current and potential beneficial uses of these waters. The proximity, guality

and beneficial uses of nearby surface water and ground water was addressed in
the previously submitted RBCA analysis.

2 Howard, P.H. et. al., 1991. Handbook of Environmental Degradation Rates. Lewis, Chelses, MI.
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4) The potential effects of residual contamination on nearby surface water and
ground water. Ground water monitoring data indicates nearby surface waters
will not likely be impacted by the residual petroleum hydrocarbons associated
with the subject site. With the exception of MTBE, petroleum hydrocarbon
concentrations in ground water have been consistently below lowest laboratory
detection limits in monitoring wells located between surface waters and plume
area soil and ground water. Potential long term adverse effects caused by
ingestion of MTBE is the only known potential effect the unauthorized release

may have on negrhy gI‘QQHﬂ water.

However, ground water in this area is not currently being used, and there are no
current plans for use, as a drinking water source according to the County of
Alameda, Public Works Agency (WA, Personal Communication, 1995). The
County of Alameda, Public Works Agency performed a well search of the
nearest two square mile quadrants surrounding the Shell service station. The
one domestic well and three irrigation wells found in the well inventory report
are all outside a 1/2-mile radius of the Shell service station, and far outside the
extent of the subsurface petroleum hydrocarbons associated with this site. The
remainder of the wells identified in the search are for monitoring or various
industrial uses, and are not within the extent of petroleum hydrocarbons
associated with the Shell service station. There is no current onsite use of
ground water at the site, nor is Shell or WA aware of any future plans for use

rective Action Alternati 272

The results of the previous RBCA analysis and the re-evaluation contained herein indicate
there is no actual adverse effect of the unauthorized petroleum hydrocarbon release and no
nuisance conditions exist such as risk of fire or explosion. However, one potential adverse effect
remains: potential ingestion of dissolved MTBE in ground water from a drinking water well
located within the off-site plume area. To remedy the remaining potential adverse effect, three
corrective action alternatives are presented below: (1) ground water extraction (GWE), (2) soil
vapor extraction (SVE), and (3) implementing remediation by natural attenuation.

1) Ground water extraction. Petroleum hydrocarbon removal through GWE is
limited by diffusion and desorption of petroleum hydrocarbons into the ground
water from the lower permeability materials within a plume. Significant mass
removal through GWE is not anticipated due to the low permeability sediments
at this site. In addition, the statistical results of the California Leaking
Underground Fuel Tank (LUFT) Rewrite Effort show that ground water
extraction of dissolved hydrocarbons is not significantly more effective than
natural attenuation mechanisms3. The LUFT researchers concluded from their
statistical analysis that removal of separate phase hydrocarbons (SPH) is the

? Rice D.W. et al. , March 12, 1996. California Leaking Underground Fuel Tank (LUFT) Historical Case
Analysis, Presented at the Association for the Environmental Health of Soils Sixth West Coast Conference on
Contaminated Soils and Groundwater, March 11 - 14, 1996, Newport Beach, California.
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only engineered remedial action showing a substantial effect on dissolved
hydrocarbon concentration and plume length. The residual SPH, which appear
to have higher molecular weights than typical fuel hydrocarbons, are confined
to the vicinity of MW-4 and are being removed continually by the dedicated
SPH skimmer. Therefore, ground water pump and treat is not a cost effective
corrective action.

2} Soil Vapor Extraction. SVE is an effective technique for removing volatile
petrolenm hydrocarbons from coarse-grained soils where little resistance to air
flow results, and where ground water is deep. Soil boring logs and soil
sampling results at this site indicate that the unsaturated zone consists of low
permeability sediments that contain low or non detectable concentrations of
petroleum hydrocarbons. The high vacuum required to draw air flow through
these sediments will result in high energy costs with low petroleum hydrocarbon
vapor removal rates due to the lack of petroleum hydrocarbon impacted soil in
the unsaturated zone. Therefore, SVE is not cost effective corrective action at
this site.

3) Natural Attenuation. As stated in the LUFT rewrite effort, natural attenuation
mechanisms are capable of containing a dissolved hydrocarbon plume.
Analytical results from ground water monitoring indicate that contaminant of
concern (COC) concentrations are declining over time and remediation by
natural attenuation is already occurring at the subject site. In addition, Sheil
will continue to remove SPH from MW=4 for as long as it is measurable. There
is no need to initiate mass removal or plume containment by engineered
processes. Petroleum hydrocarbon compounds will degrade through naturat
mechanisms such as sorption, dispersion, and/or chemical and biological
activity. Therefore, natural attenuation is the most cost-effective corrective
action for the subject site.

Recommendation. Natural attenuation is the preferred remedial alternative for the BTEX
compounds and may also be the preferred alternative for MTBE.. Since little attenuation data
regarding MTBE is available, Shell is requesting that MTBE be monitored quarterly for a one year
period to determine attenuation parameters before making a final decision on the preferred
alternative for reducing MTBE levels to (future proposed) target levels. Soil vapor extraction and
ground water extraction will not remove significant hydrocarbon mass and are not expected to
provide significant plume containment.

n inant Target Level A 272

In accordance with Article 11 Section 2725(g), the ground water affected by the
unauthorized release is designated for potential beneficial use and the required clean up levels are
equal to the California maximum contaminant levels (MCLs). WA evaluated three alternatives to
achieve the MCL values: (1) implementing remediation by natural attenuation, (2) ground water
extraction and (3) soil vapor extraction. As discussed above, GWE and SVE are not cost-effective
and remediation by natural attenuation is the most cost-effective corrective action alternative.
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Natural attenuation is expected to reduce BTEX compound concentrations in ground waler
to levels below the California MCLs. Dissolved concentrations of ethylbenzene and xylenes are
below the MCLs (680 ug/l. and 1,750 ug/L respectively) in all ground water samples from
monitoring wells. No California MCL is established for toluene. However, toluene concentrations
are below RBCA Tier 1 RBSL values for all of the identified potential exposure pathways
including ingestion. As of August 19, 1996, benzene concentrations were more than an order of
magnitude higher than the established MCL (1 ug/L) in well MW-3. However, quarterly
monitoring data indicate that dissolved benzene concentrations are declining over time as shown by
the attached benzene concentration plots for well MW-3.

WA proposes that Alameda County Health Services Agency consider remediation by
natural attenuation to achieve coencentrations below the California MCLs in ground water for all
petroleum hydrocarbons except MTBE. Discussion of verification monitoring to achieve that
objective is presented below.
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As of August 6, 1996, the USEPA Region IX Preliminary Remediation Goal for MTBE is #q®”

180 ug/L based on non-carcinogenic exposure. California has not yet adopted an MCL for MTBE.
However, continued monitoring for MTBE at the subject site is presented in the future action plan
below.

ificati itoring (23 CA ST

Site data collected after submittal of the previous RBCA evaluation indicates the
effectiveness of remediation by natural attenuation is verified with respect to all petroleum
hydrocarbons except MTBE {Attachment D - Table of 3rd Quarter 1996 monitoring data). The
attached first order attenuation curve fit of dissolved benzene concentration data from well MW-3
through February 1, 1995 (Attachment C) shows that the dissolved benzene concentration was
declining by natural attenuation. The first order attenuation curve fit through August 19, 1996
verifies the declining dissolved benzene concentration trend. As stated above, dissolved benzene
concentrations are anticipated to decline below the MCL due to natural attenuation. Therefore,
verification monitoring at the above referenced site indicates remediation by natural attenuation is

an effective corrective action for the remaining petroleum hydrocarbon compounds (except
MTBE).

Proposed Future Action Plan

WA proposes continued ground water monitering and investigation with respect to MTBE,
continued manual bailing of SPH from MW-4 and remediation by natural attenuation for the
remaining petroleum hydrocarbens as corrective actions to meet water quality objectives as
outlined in Title 23 CAC Sec. 2725 (d). The proposed future actions to meet these objectives are:

¢  Discontinue ground water monitoring for all petroleum hydrocarbon
compounds except MTBE,;

y
R |
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=  Discontinue ground water monitoring for all wells except MW-3, MW-5 and
MW-6 (the wells which contain MTBE);

¢  Continue to remove SPH from MW-4 for as long as it is measurable;

*  Conduct a detailed 750-foot radius well survey to locate potential receptors of
MTBE in ground water;

¢  Collect one set of ground water samples from selected downgradient wells
identified by the 750-foot radius well search; and,

e  Perform a RBCA analysis for MTBE and propose appropriate corrective action
when California establishes a decision process for addressing that compound.

Conclusions

Future actions have been proposed for management of water quality and protection of
human health with respect to remaining hydrocarbons at the subject site. The RBCA analysis dated
July 12, 1996 showed that petroleum hydrocarbons associated with the subject site do not pose
significant risk to human health. Re-evaluation of the RBCA analysis based on the California
standard cancer slope factor for benzene and the ASTM RBCA standard guidance document
indicates no change in the outcome of the initial RBCA analysis. Remediation by natural
attenuation was selected as the corrective action for all of the remaining petroleum hydrocarbons
except MTBE based on evaluation of corrective action alternatives, contaminant target levels and
verification monitoring. MTBE was not addressed in either the initial RBCA analysis or the re-
evaluation contained herein. Interim corrective actions have been proposed until established
toxicological data is adopted in California and a risk based corrective action approach can be taken.
Therefore, on behalf of Shell, WA respectfully requests that Alameda County Health Services
Agency approve the proposed future action plan.
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Please feel free to call us at (510) 450-6000 if you have any questions or comments.

Sincerely,
Weiss Associates

7=

Tim Utterback
Senior Staff Engineer

LA

Stephen P. Long, PE

Project Engineer
Enclosures: Attachment A - Chemical Hazard Response Information Sheets
Attachment B - Tables 1-3
Attachment C - Plots of Dissolved Benzene Concentration in Well MW-3
Attachment DD - Table of Analytic Results for Ground Water

ce: Jeff Granberry, Shell Oil Products Company, PO Box 4023, Concord, California 94524
Brad Boschetto, Shell Gil Products Company, P.O. Box 25370, Santa Ana, CA 92704
Erik Hansen, Shell Development Company, Westhollow ET-108, 3333 Highway 6 South
Houston, Texas 77028-8101
John West, Regional Water Quality Control Board, San Francisco Bay Region,
2101 Webster Street, Suite 500, Oakland, California 54612

TRU/CJA:all

JASHELIADSI SO ORRESP WSWISLEL . DIOC
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CERTIFICATION

Weiss Associates” work for the former Shell Service Station at 1580 San Pablo Avenue,
was conducted under my supervision. To the best of my knowledge, the data contained herein are
true and accurate and satisfy the scope of work prescribed by the client for this project. The data,
findings, recommendations, specifications or professional opinions were prepared solely for the use
of Shell Oil Products Company in accordance with generally accepted professional engineering and
geologic practice. We make no other warranty, either expressed or implied, and are not
responsible for the interpretation by others of the contents herein.

Stephen P. Long, P.E.
CA. License No. C055060
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ATTACHMENT A

CHEMICAL HAZARD RESPONSE INFORMATION SHEETS
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E% ] M«Mmm&:wmnwmmwmn
mnﬁ;mauwwmwdvum

519 Drteor Thewstwlct: 4.68 pom

sn IDLH Yatee 2000 ppm

52 sy

1

2
R 5]
L X

4. SHIPFING INFORMATION
Grndrs 04 Prtty:

12 PMYSICAL AKD CHEMICAL FROFERTIES

121 Prysical Siatw of 15°C and 1 xtg
Licpad
122 Modaculsr Welgnt 7811
13  Dupditng Pobrl wt 1 atvc
- TTEF m 8,10 = 35ATK
124  Fresing Point
A20F wm 55°C = 207K
Critvewt Torrmperwture
SS20F = 2M.9°C =~ SE2TK
116 - Criticsl Preosusrs
TH paia w 48 atm = '4.89 MN/m®
TZY  Spechc Gereity:
0.879 at XrC (Wt
128  Uquid Surtece Tarsebon:
0.9 gnes/om = Q0TS Kim 3t 20°C
12,5 Liguid Water ivleriacisl Tenalom
35,0 tyrs/om = 0035 N/m al 20°C
Yapor [Gaa] Specific Gravity: 1.7
Ratic of Specific Hesta of Yapor (Caak
061
Larteret Mot Of Viapeoruue bost
169 Bhrl = B4, Calig =
1.84 X 10" Jng
Heal of Combarstion: — 17,480 Bkt
rm =—=DGHS GG w waDE0 X 104 Iihg

125

LEA L)
1

2

Hut 0f Fropotmt 30.45 catly
Lhmddneg Vidot; Dt w0k 3vaelalin
Reld Vapor Presaure 1.22 psa
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ETHYLBENZENE '

ETB

Sweel, Ol achrut it
Qo

Floats on wate, Fammabl, yritstng vapor o prodoced,

Avced ConUCt with bouad and vapor Keep peocple 3
e oogg‘t& SeH-CONID brazihang DDA RS, and Turer erexrCuirung

S-l’ulcm

Stop deacharge €

woewsd g Ll wler SDray o TRNOCK OGN wipor.
drachas

Suy

Eolate and Femos

phoves]
sonaces anct cal hve geparyménn,
parsile.

pod malenal

Mouty IoCal heafth and pOMAN cormiol spencus,

FLAMMABLE,

Fusthbech slong npa: nz Py OGO,

Vascx may sxplodae i N an anclosad ares

Waar QoOQIEs, Foi.contamed brsaffwy apparaius, and nubber overcloteng
{inChdersy Qacrres).

Erwuprsh witn dry cfverrecal, boasm, or cartion doccte,

6. FIRE HAZARDS
Flash Point 80°F O.C: 58°F C.C.
Flasremabie Lirits in Al 1.0%-6.7%. .
Fire Extinguishing Apanta: Foam (Mo
eNacirer), waler log. carbon dicxide of

tLe

16, HAZARD ASSESSMENT COO(
(Sae Harerd Assesamer Handbook|
A-TU

ary chenvcal,

€4 Fue Extingulsiing Agerts Mol 1o be
Uaed: Kot pawrtinent

&5 Zpecial Herards of Combustion
Praducts: imtating vapors anre genarated
e Do,

£4  Behavior I Fire Vapor is hoavier Than s
and may trevel conaiderabiy dislanoe 10

&7 ity Tevnporeturx: B60°F
4 Ehecteical Hagand: Hot perbren!
€3  Burming Rate: 5.8 mavmen

111

1a

1a

Il HALARD CLASSIFICATIONS
Code af Faderal Aegulation:

Flamenable Eonct
MAS Maxmrd Rathug foo Bk Water
Tranaporiation:
Caiegory Rating
L] TR |
Haahth
Vaooxr Wrtama. ——— 2

Licad or Solid trrae ..., 2
POSON e e 2
Waker Polton
Hiwrae TOOY a1
AR TGO e e T
Asgthartc E ot
A .
Other Chamvcaly o 1
f 1T N |
Sefl Reacton. e O
MFPA Hazard Clasaficsbon
Calagory Classiteation
Heatth Harard (BWA} e 2
£l day (Red) 2
A Y {Yokow) a

———ar 2

Fire .
ater ay b etlecione on fre. .
Conc upcmr CONUIETs willh Wity §.10 At:u:g:ﬁ;:.;w.m
(o)
CALL FOR UEDICAL AD. 7. CHEMICAL REACTIVITY
YAPCH .
Freaing 1o eyes. nosa and Bvoat . 7.1 Reactivity Wit Water: Mo reaction
I inhated, will Cauza oZiness o ol hraattwg, T2 Pasctivity with Common idsieriaix: Ha
iove 30 HESN Bt roaction
K bvaameng has flopped, gree arideoal feiprsabion
K breameng & GO, gt Oeygen. 73 Sumbility Caxig Trereport Siable
74 Weutrailoiog Agents fov Ackds snd
Wi h.rn shint arc) wpws, Cacuathon: HOL per\n.n{
Exposure S et TS5 Fotymeretion: Mot perinent
| Rt COrtpmmnd o Sy and 3heocs, .
p Flursn 390ud srads woin, ooty of whler, T4 iohioitor "'_ Pobymartzation:
IF N EYES. hold aytleds opem 2ma fush wriny plarty of walar, Hol pavirent
IF SWALLOWED srd wciem is CONSCHOUS, harve wolen dnk waler T.7  Molar Raty (Resctsm Lo
o el ;
e e} NOT INDUCE WOMITING. Producty Data Nol Avaable
T4 Peecthity Grous 12
HAMFU. TO mm LIFE N VERY LOW CONCENTRATIONS, -
Water Mhmlimmm
Poliution Moty focal Il ke wilkdide offieiaby.
Mooty O ALE OF Moy et ke,
L RESPONSE TO DISCHARCE 1 LABEL L WATER MOLLAUTION
(5o Rerspones dhrthods Handbook) 21 Category: Fl-n-m-bl- [ 51 Acuete Toxkety:
Mechanical covtbirtent 22 Cimcd 23 poms be/bheegU TL_ Hrexh watar

Should ba remnmd
Chamcal and plyecal Weaiment

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

1.1 LU Compatibiifty Class: Aromans . 4.1 Physical Siate {sa shippwdT Louc
Prytrocsrton 42 Cobor: Colertass

12 Formala; CaHaCHACH 43 Oxdor: Aromatc

13 IMGO/UN Demignations 3171175

a4 DOT 0 Was 1115

15 CAS Regletry Mo 100014

Waterniowl Toxiciy. Dala nol svaiable

Biotopicel Oxygen Dwmand (BOOK
287 [theor)], 5 days

14 Food Chain Contertration Potentist

Hovre

Lo

5 HEALTH HAZARGS

51 Pemonal Frotective EQUpmett Sefconingd braafiing apperrn cabsty pooges.

£2 Symgioms Foliowing Exposcre inhalabon may Causs sTREGON of feme, cizrress. CapraEsaon.
boderute Iviaton of sy Wil comaal injury possibl, kTitakes son ad ey cuuse bistery,

53 Tmummuumrlmmm.mmnmmwm
INGESTION: Induoe vormiting only LOON, physician's apwnoval: malens! in jung may Causa
Ww,s«mmmmwmmmdmmnsmww;

Ly

Trewshodd Limit Yaloa: 100 pom

Short Term bvhalation Liodte 200 ppm for 30 min
Toxicity by WgesSorr Grade 2 1.0ve = 0.5 10 5 g/hg (rat
Lt Torichty: Duw rot svadabie

54 Vapor (Gas) iy Chacechoration Vapors cause modersle smvatan zuch that pemsorvel wi
wmmmwmmuam.

i% Ligbd of Solid krtue Charectarieton: Cavses tmarting of S thon and fest-degres bums on
PO expimure: May Chia Secondary bum on long sxposuce, )

510 Odor Mhrwaholcs 140 pom

511 KHLH Yaluu: 2000 ppm

8. SHIPPIRG INFORMATION

1.1 Crudes af Purdty, Rasearch grade:
PI.98%; (arw grade; D9.5%; tachnical
orece PEO0%

4.2 Slorege Termpetsluvne Ambeord

5.3 et Abmoapheron: MO necUsi ey

24 Verting: Opan {fuma smestect o
Jo LTI PRLTT . t

12 PHYSICAL AMD CHEMICAL PROPERTIES

1

1222
23

124

25

LH-2 4

128

123

Perynical Stxie ut 15°C and { atee
Licruied
Wobrcuber Weloht 106,17
Bollng Pkt ot 1 sow
ZITEF = 13T - 4D9LK
—THF = @50 = 178K
CTrttical Termpasrwturs:
E3OF = MIAFC = S17.1°K
Critcal Fressurs:
523 peia = 3546 2tm = 161 MH/m!
Spwctlic Cravity:
C.A67 ail 20°C (Bouscly
Ubquid Sesrtmos Tanabon:
292 dynasiom = 00282 N/m 1 2070
Liguéd Waler kvieciacial Tenalom
35.48 oynesfom = 000548 N/m at |
20°C

110 Vapor (Gas} Spechiic Grwvity:

* ol pvtinert

171 Rato of Specific Heats of Vapar (Gl

1,07y

1212 Lalent Hasi of Yaportratiom

144 Bru/in = 30.1 calig =
335X 10 Ay

1213  Haat of Comburtion; —17_789 Bw/ib

= —0aTT calfg = —413,5 X 10" Jikp

1114 Heut of Decorngositionr Nol parbosnt
1115 Haat of Sobsthon Ml pertrrent
1L1%  Meat of Pobtymrarization: Hol parcoent
1228 Ml af Fuskons Data Not Avadabla
1226 Limiting Yae Dats Mot Avadable
1227 Awkd Yaper Pressurs: 0.4 pax

& FIRE HAZARDS (Continved)
£.11 Stoichiometric Alr 80 Fusl Retho: Data Mot Available

€12 Fame Temperrturs: Duta Mot Avadsti
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TOLUENE. TOL

Comman Synadya Warery baud Colortezs Prasam odor & FIRE HAZARDS 10. HAZARD ASSESSMEKT CODE
rietmmenene * ' &1 Flasn Point 40°F GO 55°F O.C ) ¢Ses Hazard Azsensment Handbook)
Py Fhatnz: L 1 Flammatks Limis in Al 1.27%-7% -
Mt o i Floats on weter, Flammable, sriatng vapot & produced. ‘: Fiee £ :M“‘:C’. . A-T-U .

o oy chermecal lor sl fews, ondinary
b hoam tor large fwes,
Si0p dcharge ¥ POLLDE. Kewd DEoDie way. 44 Fix Extinguishing Agente Mot la be 11. HAZARD CLASSIFICATIONS

?\n oft qﬂw:d sounces ang cal lvg O*NLM;'MM Usedt: Wailer may be inciecta
Ly upwand Lol e .
e s o Joar o vapor. 65 Soecial Kamarde of Combiation T11 Cade of Faderal Regruletions:
Isclaie and remnoact Ce3ChacQed maleral, . Products: Mot pertrve Flammabla Squid
HNalty kacal Peaify ard poluiOn OoMirol spencies. £6  Buhavior in Finc Vapor & hamvier Tan e 112 MAS Hazerd Rating Por Bod Waler
and may trevel & Cormidenble diwnoe 1O Transportrtionr
FLAMMABLE 1 source of ignition ane fash Dack A Catagory Rating
.
Floatmack siong vapor trail mey bec., &7 lgaition Temgeranre 997°F 3
meyw -gm-dn-.n-rum-u &8 Electrical Hazard Qlass | Growg D '“lvu' 3
Wapr gogyl gty . 69  Bunrivg Rate: 5.7 mm/min, 200 irriiant 3
: 5%,7:.".3&""2‘:\3" o carmon Gomde. 410 Adlabatic Feme Temaerriue Uquid or Sokd brtam emem o 4
Ire . AT wa Poions. — T
Fi Cool exposad contawverd with whley. Deu nol aveiabla
Watey Poldion
Homan Tosicity —— 1
{Contmsa}t Aopate Tondoity - 1
Aasthepte EMOC e i T
CALL FOR MEQICAL AID. 7. CHEMICAL REACTIVITY Paactrity
. Crthae Chamdeads 1
YAFPDR r——
© ond L .1 Asacthity With Weter No raadion Weter o
N inhaled, will Cause nausss, vomiing, hosdache, dZIEs, 12 Rasctvity with Common Mxterieis: Ko Saif o
Sefficn braalrng. o o4s of i : raacion 13 wreA tescion N
Mot WD ireth ar, Harerd Clasalficrtion
N brantwng has noopod_vw-nﬂ-:ul PESDw A0, 73 Suabitity Durkg Trensiprt Stabie cut o
H tremihang drifaoull, gere axygedn. 74 Weutrsicng Agenvis for Ackde snd E(Bhn‘ ) 2
0 Crimgeon: Hal partnent oy . 3
Imtatng 1 skin and eyes. . TS5 Poltymarization: ol partoen : A fty (T oRow) p
Exposure N ormpiomrat, wif G0 Maaes, vording o kres ol eoreinmness. 76 enibior of Polymerizaikon: ) 4
Aemave conlammaled cloffeng and hoes, Mot pacticen
Fush siecied sipas wih plenty of walor. -
IF i EYES, hodd #yehds opon and fudn weth plery ol waner, 7.7 Mol Ratio {Resctad to .
IF SWALLCWED and wetm & CONSCIOUS, have wom gonk water Productlt Dela nol svaiabia
MNOT INDUCE VORITING, 74  Reactivity Grous; 32
13 PHYSICAL AND CHEMICAL PROPERTIES
. 121 Physical St ot 15°C end 1 #tvc
Du\g.mu:bw-h: Ka I Fph concentrations. Lkprd .
Foukng o shorehne.
Water May bo angarum I X wriors waver iake, 122 Mobeouler Weight 9214
Pollution ) 123  Bodlryg Polrl st 1t
Motity focal hestth gnd wiclie oificab, ZIAF = 110.6°C = 3838K
Moty ofmraiorn of fosrDy walsr ntaked. 124 Freasing Pokt
- —IMF = =500 = 17DTK
L RESPONSE TO DISCHARGE 2 LaBgl & WATER POLLUTIOR 125 Critiosl Temperatune:
(See Reup Methade H ) 21 Extegory: Fammabde kauid L1 Agquetc Tondty: BOSLF = NAFT = 525K
ot wTegubegh Mammatdity 212 Clasc 1160 mgArD6 hr/sunfesh/ TL_/trash 124 Critoml Preseuns
Evecais praa wabar . 596, psla ~ 4055 stm = 4104
£2 Wriselowl Taxdchy: Cala not svaiable H/m*
13 Blological Orygen Demand (BOOE 127 Specitie Gravity:
0%, 5 deyx, 38 {thoor], 8 days 0857 at 20°C (lguict)
A Food Chain Conoorirsbon Potentst 124 Uqudd Swrtace Tenmiom
MNone 29,0 dynex/am = D.0290 N/m sl 20C
1 CHEMICAL DESICMATIONS 4, OBSERVABLE CHARACTERISTICS 128 Liquid Waler krterfaciel Tenakon
17 oo y Clataz Aromal 4.8 Physical State {na shippad) Lioud m‘wm-"m’mm"ﬁc
Hydrocartan 42 Color Colodass 1210 Vapor (G-fISp-dﬂccfw
13 Formmie GuHeOHR 4.3 Odon Pungent aromatic, beorece-fkt; Nl pectosent
13 RMO/UN Dedlpnratsomr 3.2/12%4 disticeet, phowsant 1211 Ratio of Sgeciic Hasts af ¥apoc (Gaak
34 DOT 10 Kos 1294 1.009
5 CAS Regletry Noz 108-883 1112 Latem Haxt of Vaperization:
155 Bauily = B&T calig =
3.61.X 10* Jrkg
1213 Heat of Cownbustion —17,430 Bu/b
% HEALTH HAZARDS 4. SHIPFING _XFORMATION P58 Al m —4D.5 X 10° Jlkg
51 Personal Pritectis Equipments Ar-suophed mashs gopgles or tace shisld: plastic ghrmmt. 9.1 Cumcae oA Purity: Flasench, respant, 1214  Meat of Decomponttion Mol pertre
=2 smmmwvwmumwmmwmmm ritratonal 98 4+ % ndustnal; 1215 Meat of Solstiors Hed patned
w,mmmmmmmwwmmmmu Mu*x,msxmaw 12,16 Maxt of Polymectcetion: Mol parunent
aspiraled, cuune eenghedd, pRpQing, dtrexy, and rpidly developing polTonary sosme I pmad amourdts of berzevne and 1225  Hast of Fusbore 1757 calfg
PR Clunkag OGN, Driping diarad, deweased respREson. . nonarometic hdrocarbons #0/120; 1226 Liniooeg Vadoss Duta nol svedatae
L3 Trestmant of Expoaure: INHALATION: remove 10 ush air, gve wrtificial respiartion snd coypan i+ e grxe Than incestrial, R 1227 Rwid Vapor Preasure: 1.1 friix
neaded: cud & docior. INGESTION: do NOT inducs womitng cal & dactor, EYES: fuh with 21 Storsgs Tempetwtooe Ambent . -
walee bor at baast 15 min SKIN: w0 OFF, wash with 1040 and wler. 3 vt Atmosphenes Mo raguirement i
L4 Thwwsholt Limit Veloe: 100 ppm 1.4 Ventsng: Open {eme amesten of
L5  Shoct Tarm inbelation Limtts: 603 ppm K 30 min. PpresSir a-vmcLAATY
54 Toxiclty by Ingestior: Grace 2 LD = 05 w0 5 g/hg
57 Lt Toxkdty;, Koney and e demage may folow ngeston
£3  Yapor (Cuss) irrftaet ChisreClevistion: VADOS Cause 3 shohl smarting of Hha aym o resprtieey
Frvhinn ¥ Drwaen in hegh concermrations. Tha sfles s tamporany,
53 Liqukd or SoNd kriterl Cherscterrtion, Mmimum haoand.  spted on colhg and alowed ©
P, iy CRuRe STAEOD Bnd mddening of the st )
£10 Odor Thewahokt 0.17 pom & FIRE HAZARDS (Continuved}
531 OLY Yalue: 2,000 pom 611 Slolchiometrie Ak Lo Fuel Auto; tata nol dviiliiie

£12 Flume Termperatore: Daln not avsitabie
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Common Synomyma Walery haued . Coloress Swamt nd:-j_ . . & TIRE HALARDS 10, HAZARD ASSESSMENT CODE
. HDwnethytoans: .
ﬂ‘tr\d ane &1 Flagh Polat 847F .G, [So¢ Hatard Asswrsament Handboak)
. N £32  Fluwmmable Limits 30 Aks 1.1%-6.4% AT-U
Floats on water. Fuunmable, Tiabng vapor & prococd, &3 Fire F ay

chwTical, o carthent checoithe
6.4 Fes Extnguishing Agerta Mot (0 be

lop dacharge d poasicie. Heep pecoie amay. Unact Water may ba inetiectve. 1. HAZARD CLASSIFICATIONS
E-::_;" e 3 vapH, . 65 .Specisl Harsrta of Combustion
Fsothte And remOwe BrsCharged matensl, ) PFroducte Not pertnent T Code of Wlﬂﬂm-
Notrty local haahih and pollulon Comrol Rgevcses, 646 Bahustor it Pes Vapor s ke than ar Flammabie koul
and may sl COnExorab dralance 1o 4 112 MAS Haxwed Rating 10¢ Bulk Water
#0ux0e of ignibon end Rash back. Tranaportation
" &7  ignition Temperabure: §86°F Catagory Fuxting
wm\,w wail may ocour. * 68 Electrical Harert Claxy |, Group D e 3
Vapor may sxplode i -gm-dnm-ruoudm 49 Burning Rate: 5.8 men/mi "“':"‘
Wear il satreng 610 Adtabatic Fleme Tampretince: Apar dreant . !
Ennq..nhw«hlum mrunmmm . L
Fire Waler may be ...n.c:.'." on hra, " Cals not pwaiabie L"PFG_ or Sokd Wt .. 1
. Coot mrpossd conaners with water, 611 Sloichiometric Ak 1o Fusl Ratio: Promene — 2
Data not svaiabie Wttt Poiiton
€12 Flame Tempersture: Clals not svadabie Human Temofy e ey 1
Aquetic Towscy 3
A ic Eftect 2
CALL FOR MEDICAL MO, 7. CHEMICAL REACTIVITY Rsactivity
YAPOR . Othvar Creprracalz N |
mabng Lo epet. noss, and theoat R 71 Ranctiviyy Water: No Waber B
H anhated, well Couss hasdachs, dhcull braatreng, o foss of T2 Resciivity with Comeeon Materise: Mo Salf Famcrion .
CONBOIOUS TS, rasction —_—
Mows o resh sr, 113 HFPFA Haoerd Clasadics o
I braattung has stopped, give arhowl 1espesion 73 Susity During Transport Sutle Carlwgory ClasaHication
M Breathing « dlcuit, ve onygan. Tk Maytrakpng Apents (or Ackte wnd " 2
o Cavsticn Hol patinen FuI“ Az m“ma""“"_"‘“ a
mriabeg 0 whin and ayws, : ¥ Polymeriation: Nol pernsen| ""‘_“'“‘T — e
Exposure I swalowad, wil Caule NeULaR, VOmLng. o 015 O CONSOUEAISL. 74 oo of Pofymertoation: Poactivity (Yehowt ., 0
Aemaove tomamenated clotfwng 3na snoet. Nt -
Fhush afacied srams with plenty ol water, Porlicnt
IF 1N EYES, hotd myehds spen and fush with Dhenty of waler. 7.7 Molar Rato (Rasclent o
W SWALLOWED and welmn m CONSSIOUS, hawve ywohen dewsh waler Producty Data nol evasleble
oF P,
OO NOT INDUCE vOMITING, TA  Reacthvity Group: 32
12, PHYSICAL AND CHERICAL PROPERTIES
121 Phywical Stwte i 150 and 1 wbre
HARKFLL TO AQUATIC UFE N VERY LOW CONCENTRATIONS. . Lbgad
Water uqumnmm-m . 122 Mokeculw Weight 106.16
Pollution . . . ) 123 BoMing Pukt =t T stm
Rotity local heatth and widife officeis, - . REAF ~ 1T1IC - 051K
HNolify Opariors of ety weier ndakes, 124
' A ZF o 7O e 2ZE DK
L RESPONSE TO DISCHARCE 2, LABEL 1 WATER MOLLUTION 125 Critiont Tempenstuce:
'fSn Asuporms Mrrode Heodtook) 1 mwww Lt m'ﬂ“ﬁﬂr BEOET = HLET = 170K
e waring-high fammabiity 22 Clews ¥ . 22 poml o8 r.—m;-gnnu!r—h wirlee 114 Crtticel Pressurs
Exvwtuate ared E2 Watertow! TorcRty: Dul not svadabia 5138 st w J4LS psis = 3,540
Shoukd bt rearred . . £ Blokipical Orypen Dwrrend (BODY MN/m®
Chemicel and phrysical st | 0 B/h, S5 deys: D% {thaor). 8 deys 12T Speciic Gty
- 24 Food Chain Concertrxtion Potentis: 9854 at 207C (e}
Duta el rvmdabia 128 Liquid Surtace Tensiomr
FE& cyman/om w 0.0286 H/m al 20°C
X CHEMICAL DESIGRATIORS 4. DBSERVABLE CHARACTERISTICS 129 Unnid Warter bmtevincial Tamalor
L1 CGC Competibimty Clase: Aromatic 4.7 Physicsl Stale (s sbtipped) Ligud 354 dyrasiorn = 00364 Rim a1 30°C
Hycrocurtew 421 Color: Coloriess ) 1210 Vapor (G} Seecific Grrty:
22 Formuie meCeHL{CHa)e 43 Odor: Lika Demens; CharsClenstic aroommbic oL Pt
A3 HHEDSUN Desbgretiors 3271307 TLI Ao of Specific Fadty of Yapor (Gank
14 DOT ID Has 1007 1971
35 CAS Regicty Wo; 108-36-3 1212 Laterr Hest of Yaportortion:
147 Baw/'ls = A1 Cal/g =
3 AT X 10* Jkg
5. HEALTH HAZARDS - | 1, SHIFFIHG INFORMATION 1273 fhast of Combuation: —17.534 Buvk =
i K . —DT7524 callg » —406.31 X 10" Wrkg
51 Fermonal Protecttre T Agproved cunisier or Poied mask; QOO Of Tace Shiekd LT Grades of Pufty; Ressach: #9.99%; 1214 Hewt ol Decomposition: Not porbrend
plcstic glesart arsd boots. Purs; $9.9%; Technical §5.2% 1245 Hewt of Sohmor Nol pertemsl
£ Sympiome Followhsg EXposure: Yapors ciuta headachs and dizoness, Ligued ivitslas eyes and 42 Storege Temperrture: Ambiern . TZAE  Hewrt 0f Podyrmertzation: Not peronent
mﬂmmmmmmmwmwm 93 lnert Atmosphers: No e ivermnet 1225 Haat of Fusion: 7601 calig
edema K inpuiied, caioes nausas, vomitng, CRmEs, headacr, end COM: Can ba Halal. Kidney 14 Venting Dpen [lame sesied) o 1226 LimMing ¥ahsc Data not svaiabls
and Twer damage can 00O prasaurs-vacuom 1227 Reid Vapor Pressws 04 poia

$3  Trestmenl of Expomuew: INFALATION: remcrve b3 frexh air sdminister artifcial raspirbion, wd ,
oxypen il ragured: Call & doceoc, NGESTION: co NOT ks vornitig ok 8 dockr, EYES:
st with water kor at Jaast 15 min, SKIM wics 00, =Esh wih 3080 and waler,

£4  Thesshold Limit Yahoe: 108 pom

55 Short Term hnbelation Limite 300 ppm ko 30 min,

58 Tazicty by Wwpeston: Grace I; LDuwe = 50 1o 500 g/kg

L1 Late Torcy: iGdney and bhrer carmagu.

£ Vapor (Gas] Mt CharsCleraten: VAPOTE Cmmsd 2 30N 1mwbng of Tw aywa or resprmory
FyFien ¥ prasanl in hph concentratons, Tha #fttec] B lemoorey.

S Uiquid of Solld kil Charactertics: Minamum hazad, 1 ipoed o0 Cothing acd akowad ko
PeTuun, ey Cacse LAarting and meddaning of the shin,

5,90 Odor Thewshoit 0.05 pom

501 IOULH Yeluw 10,002 ppon

NOTES
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Cammon Synommms Waresy Souid "Covlerieax E Swoet oo . 6, FIRE HAZARDS 10. HAZARD ASSESSMENT £OOE
1x,£;f e %.1 Pash Polnt 57F C.C; 75F OC (5w Hatard Ansenamerl Handbook]
£2  Flaminabl Limits 0 Ac 11%-7,0% -
Floats on water, Flammable, witatng vaper o prodused. J— A A ey AT

efverrical, of cwtoon dicorice
[ %] Fire ExtesQuisiving Agewrts Mot to be

Stop dacharge # posible. Keep peopis »ear. : Upars Waksr may bo ietioctre. 1. HAZARD CLASSIFICATIONS
f‘m';,_m“"' e ersid e wape. . 65  Specie’ Hazsrde of Combuation
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Table 1. Comparison of Site Characterization Data to ASTM Tier 1 Risk-Based Screening Levels (RBSL). Shell Service Station, 6039 College Avenue,
Oakland, California. Revised to include California standard cancer slope factor for benzene and updated to March 5, 1996, RBCA Standard Guidance.

Benzene Ethylbenzene Toluene Xylenes
{ppm) {ppm) (ppm) (ppm)
Media Exposure Maximuen Maximum Maximum Maximum
Pathwa rBSL Detected RBSL? Detected RBSL™ Detected RBSLY Detected
Y Onsite™ Onsite Onsite Onsite
Volatilization to Outdoor Air | 1.33 11at15.5 ftin RESY 4.1at19 ft in RES 0.7at155ftin | RES 10 at 19 ft in B-3
(mg/kg) MW-3 on 2/7/90 B-3 on 1/5/90 MW-3 on 2/7/90 on 1/5/40
Soil Vapor Intrusion from Soil to 0.032 1.1 at15.5ft in 1,100 41at19 fiin 54.5 0.7at15.5ftin RES 10at 19 ftinB-3
Buildings {mg/kg) MW-3 on 2/7/90 B-3 on 1/5/90 MW-3 on 2/7/90 on 1/5/90
Leachate to Protect 0.17 1.1 at 15.5 ftin 1,610 4.1 at19ftin 361 0.7at15.5 ftin RES 10 at 19 ft in B-3
Ground Water Ingesticen MW-3 on 2/7/%G B-3 on 1/5/90 MW-3 on 2/7/90 on 1/5/90
Target Level (mg/kg)
Volatilization to Outdoor Air | $3.4 0.82 in MW-3 >gt 027 inMW-3 | =8 0.086 in BH-D >§ 0.13 in MW-3
{mg/L) an 2/12/93 on 3/8/91 on 9/10/93 on 8/19/92
Ground Vapor Intrusion from Greund | 0. 21 .82 in MW-3 =8 0.27 in MW-3 85 0.086 in BH-D >8 0.13 in MW-3
Water Water to Buildings (mg/L) on 2/12/93 on 3/8/91 on 9/10/93 on 8/19/92
Ingestion 0.029 0.82 in MW-3 102 0.27 in MW-3 204 0.086 in BH-D =5 0.13 in MW-3
on 2/12/93 on 3/8/91 on 9/10/93 on 8/19/92
Notes: i
) The RBSLs used for benzene are based on a carcinogenic risk of 1 in 100,000 (IE”) and California’s standard cancer slope factor of 0.1 mg/kg-day.
@ The target risk level used for non-carcinogenic constituents of concem is a chronic hazard quotient of 1.0 for commercialfindustrial exposures.
& Maximum concentration detected in soil borings reported by Harding Lawson Associates. 1990. Maximum ground water concentration detected in site wells from January 1990 through
February 1995 (WA and Harding Lawson Associates quarterly ground water monitoring reports).
@ RES = Selected risk level is not exceeded for pure compound present at any concentration in soil.
& >8 = At pure component solubility {mg/l), selected risk level is not exceeded.




Table 2. Comparison of Site Characterization Data to ASTM Tier 2 Site-Specific Target Levels (SSTLs). Shell Service Station, 6039 College Avenue,
Oakland, California. Revised to include California standard eancer slope factor for benzene and updated to March 5, 1996, RBCA Standard Guidance.

Benzene
{ppm)
Media Exposure Maximum Maximum Detected
P athway SSTL Y Detected at Altemmative Points
Onsite'” of Compliancc™
Soil Volatilization to Outdoor Air 1.33 (RBSL) 1.1 at 15.5 ft in MW-3 | N/A
(mg/kg)
Vapor Intrusion from Soil to ol 1.1 at 15.5 ft in MW-3 | N/A
Buildings {mg/kg)
Leachate to Protect 0.17 N/A Not Detected in
Groundwater Ingestion (RBSL} MW-5 or MW-6 '
Target Level (mg/Kg)
Ground Volatilization to Outdoor Air 33.4 (RBSL) 0.82 in MW-3 N/A
Water (mg/L}
Vapor Intrusion from Ground 5.2 0.82 in MW-3 N/A
Water to Buildings {(mg/L)
Ingestion 0.029 N/A 0.0035 in MW-6
(mg/L) (RBSL)
MNotes: -
M The §§TLs used for benzene are based on-a carcinogenic risk of 1 in 100,000 (1E™) and California’s standard cancer slope factar of 0.1 mg/kg-day.
@ Maximum concentration detected in soil borings reported by Harding Lawson Associates, 1990. Max. ground waler concentralion detected in site wells from January 1950 through
February 1995 {WA and Harding Lawson Associates quarterly ground water monitoring reports).
@ The selected alternative peints of compliance are down gradient wells MW-5 and MW-6.

& The benzene detection limit tor soil from MW-5 was <0.005 mg/Kg and the benzene detection limit for soil from MW-6 was <0.0025 mg/Kg.
N/A = Not Applicable. .



Table 3. A compilation of measured first order degradation rate constants for BTEX chemicals in unsaturated soils under aerobic conditions.

reaction rate V; helf-sat const K;
VIK=1[ed/s,

compound half-lifa rele constant concentration sotl type reference nodes other potes
{bowrs) {1/sec) i
benzene 170 . 384 1.6a-6 - 5.0e7 Howard (1991) scientific judgment basad on p- 111
toluene 96 - 528 20c6 - 5.0e-7 upacclimated aqueous aerobic p. 410
ethylbenrene 72 - 240 37e-6 - 3.6e.7 biodegradation half-life. p. 340
xylenes 168 - 672 | l.le-6 - B.0e-7 p- 643
total aromatic 96 < >20e-6 6 - 31 ppm initinl Salanitro et al. batch tagt-tube soil micrcosms, aerobic. beach saod, Kalkaska
hydrocarbons total aromatic {1989) >99%, degradation. sub-soil.
(BTEX) hydrocarboas
total aromatic 48 -96 §.0c-6 - 20e-6 | 0.}- 3! ppm initial Salanitro et al. baich test-tube soil microcosms, acrobic. anacrobic also studied.
hydrocarbons ’ total aromatic {1988) >99% degradation. VYero Beach, FA unsaturated
(BTEX} bvdrocarbons soils.
benzene &0 - 108 3266 - 1.Be-6 | 0.5-50 ppm. Kemblowskietal, | microcosms. asrobic. sacondary reference,
(1987) Baker( 1993)
iofuena 4 < > B.0e-6 to 500 ppm inlet Salanitro et al, convective soil columps, 97-99% Yin dia, 6 . length, 5-6
beazene 4 < > §.0e-6 concentralions (1989) removal at outlet Lidy flow, 5 hr retention time,
toluene 5-50 ppm inlet Salanitro et al. convective soif columns, <1-50 ppb, | 3in. dia,, 6 &. length, 4 ml'mia
' concentrations (1989) >U9% degradation at outlet. beach flow, § hr retention time, 2-3
sand, Kalkaska sub-soil. day acclimation period.
benzene Baker (1993) column studies, COy, O -
toluene stoichiometry,
volatile arganic Fischer ztal. ‘field measurements of soil gas under | slab-an-grade. YOU and SF
compounds - (1996) a building. sharp gradient in soil gas | tracer.
gasoline under building. {1000 x reduction,
0.1 m t0 0.7 m depth).
bydrocabon 14 5.6¢-5 100 - 10000 ppm. uniforn fine sand. OC Ostenderf and field measucements of kydrocarbon | O and VOC profiles,
vapor - aviation vapor through not given, Kampbell (1991}, | vapor abovs & flcating pool on the stoichiometic iransport
fuel vertical soil profile. | {conservatively)’ Ostendod and water tabile, Fitted Michaskis- " | modeling. Traverse City, ML
fitted half- presumed zero, water/air | Kampbell (1989); | Menton paramaters, max. reaction
saturation constant | partitivn, Hegivaten ™= Kampbell et ai. rate V = §.66-9 kg/m’-s, half-sat.
=260 ppm 0.242.8; =0.367,6,= | (1939) const K = 7.4e-4 kg/m’.
0.258 calculated :
Hoque/K =435
toluens 2 g.le-5 ILT-140 Pachappa loam (coarse- | Jin, Y. et al, diffusive soil columns, 4-6 day multiple tests.
(saturated) mg/L leamy), 2.49% OC, 2 (1994) acclimation period, ND (0.3 mg/L) | 25 cmdin, 40 cm or 20 em
vapor at inlet mm sicve, well-mixed, to 30 x befow what was expected long sai! columas.
0.08 - 0.15 cm’/em’ with o degradation at the outlet,
water, cited H/K =436 .
benzene 45-8 4325 - 2.4e-5 | 0.1l ppm v initial | Calico fine sandy loam .- | MeFarlane, et al, soil or soil-plant co-chambers, degradation attributed to soil
- vapor in chamber with and without (1981) surface soils microorganisms. GC/FID
Bermuda grass and benzene and 'C Labeled,
alfalfa ‘ HCO, analysis used,
volatile arpanic § 1.8 1.1e-4 0.5 mg/L vapor 8,=0.15-0.06 Moyer (1993} intact unsaturated soil core, 0.6 m p. 109
compounds - leogth, microcosm studies. Fitted
aviation fuel Michaclis-Menton parameters , max,
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PLOTS OF DISSOLVED BENZENE CONCENTRATION IN WELL MW-3
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Well MW-3, Benzene concentration in ground water with time

as of February 1, 1995.

Shell Service Station WIC # 204-5508-3301, 6039 College Avenue, Oakland, California

MW-3
Time benzene

Date (yr} (ug/L)

2/13/80 0 320
2113/90 - 0.00 380
5/14/80 025 - 130
5/14/90 0.25 120
9/12/80 0.58 58
1127180 0.78 18

3/8/91 1.06 630

8/3/91 1.30 280
8/30/81 1.54 44
11/22/91 1.77 18
3/18/92 2.08 620
5/28/92 229 200
8/19/92 252 71
11/17/82 2.76 16
2/12/83 3.00 820
6/10/93 3.32 310
8/18/23 3.51 27
11/19/93 3.77 24
2/18/24 4.02 65
2/18/04 = 4.02 82

5/4194 422 120

5/4/94 4.22 120
8/10/94 449 20
11/8/94 4.74 180
11/8/94 474 170

2/11/95 4.97 210

Concentration (ug/L}

1000

100

-
L=

Well MW-3, Dissolved Benzene
Concentration Vs Time

—&@— Benzene
Concentration

| |=—Exnon. (Benzette
y Concentration)

Page 1




Sheet1

Weli MW-3, Benzene concenfration in ground water with time

as of August 19, 1996. A
Shell Service Station WIC # 204-5508-3301, 8039 College Avenue, Oakland, California

MW-3
Time benzene
Date {yr)

2/13/30 0 320
2/13/90 0.00 380
5/14/90 0.25 130 & Serlest
5114100 0.25 120 —ExpON.
9/12/90 0.58 58 (Series1)

11/27/90 0.79 18

3/8191 1.06 630
6/3/91 1.30 260
8/30/91 154 44

11/22/91 177 18
3/18/92 2.08 820
5/28/92 2.29 200
8/19/92 2.52 71

11117182 2.76 18
2/12/93 3.00 820
6/10/93 3.32 310
8/18/93 3.51 27

11/19/93 377 24
2/18/94 4.02 65
2/18/04 4.02 82

5/4/04 422 120
5/4/94 422 120
8/10/94 4.49 20
11/8/94 4.74 180
11/8/94 4,74 170
2/1/05 497 210
5/10/05 524 g7
8/24/95 5.53 68

11/10/95 5.74 15
2/24/98 5.03 240
5/22/06 8.27 110
8/19/96 8.52 15

Page 2
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ATTACHMENT D

TABLE OF ANALYTIC RESULTS FOR GROUND WATER



Table 2.

Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,

California

Well/ Date Depthto  TPH-G TPH-D  TPH-MO POG MTBE B E T X $VOCs

Boring ID Sampled Water {ft) parts per billion (ug/L) >

MW-1 02/13/90 17.73 a5 650 770 - - ND 0.37 0.67 3.2 -—-
05/14/90 18.92 95 ND T70 -—- ——— 0.70 0.71 0.57 3.5 -—-
09/12/90 19.81 ND 84 ND e - ND ND ND ND -—-
11727190 20.39 - -— -— e - - - - --- -—-
03/08/91 16.85 ND 50 ND - - ND ND ND ND -—-
06/03/91 17.82 ND ND ND wa— - ND ND ND ND -—
08/30/91 19.87 16.85 520 ND ——— — ND ND ND ND -—-
11/22/91 20.58 < 50 <50 < 500 - o <(0.5 <0.5 <0.5 <0.5 -—-
03/18/92 13.55 < 30 <50 —e- --- --- <0.3 <0.3 <0.3 <0.3 -—
05/28/92 17.08 < 50 <350 -e- -—- --- <0.5 <0.5 <0.5 <0.5 -—
08/19/92 19.07 <50 <350 .- -—- - <0.5 <0.5 <0.5 <0.5 -—
11/17/92 20.11 <30 <350 .- -—- - <0.5 <0.5 <0.5 <0.5 -—
02/12/93 12.10 <30 <50 .- -— --- <0.5 <0.5 <05 <0.5 -—
06/10/93 14.87 < 50 .- -—- -—- --- <0.5 <0.5 <0.5 <0.5 -—
06/10/93%F 14.87 <50 <0.5 <0.5 <0.5 <0.5
08/18/93 16.90 <50 - --- - - <5 <05 <0.5 <{(.5 -—
11/19/93 19.72 <50 <0.5 <0.5 <0.5 <0.5
02/18/94 15.08 <50 -—- --- -—- - <0.5 <0.5 <0.5 1.7 -—
05/04/94 17.20 <350 - — - -— <{(.5 <{.5 <05 <0.5 e
08/10/94 18.76 <50 -—- —-- -—- -— <0.5 <05 <0.5 <0.5 P
08/10/94%F 18.76 < 50 -—- --- - -— <0.5 <05 <0.5 <05 -—
11/08/94 16.00 <50 --- - - - <0.5 <0.5 <{.5 <0.5 -
02/01/935 10.18 < 50 -—- - - --- <0.5 <0.5 <0.5 <0.5 -
05/10/93 11.88 < 50 --- --- --- -—- <0.5 <5 <05 <0.5 -—-
08/24/95 15.60 <50 - - - -—- <0.5 <5 <0.5 <05 -—-
11/10/95 18.24 <50 - --- --- - <0.5 <0.5 <0.5 <0.5 ---
02/24/96 0.88 <50 - - - - <0.5 <0.5 <0.5 <0.5 -
05/22/96 12.24 < 50 <0.5

Mw-2 02/13/90 16.90 ND 560 ND - -—- ND ND ND ND ---
05/14/90 18.01 ND ND ND - - ND ND ND ND ---
05/12/%0 19.00 ND ND ND —n— -—- ND ND ND ND -
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Table 2.

Analytic Results for Ground Water - Sheli Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,
California (continued)

Well/ Date Depth to TPH-G TPH-D TPH-MO POG MTBE B E T X SVOCs

Boring I Sampled Water (ft) parts per billion (ug/L}) >
11/27/90 19.44 ND ND --- - ND ND ND ND -—
03/08/91 15.96 ND ND --- - ND ND ND ND -—
06/03/91 17.00 ND ND -- -— ND ND ND ND -
08/30/91 18.95 ND ND -— -— ND ND ND ND -—
11/22/91 19.55 <50 <500 - -— <0.5 <0.5 <0.5 <0.5 -
03/18/92 1291 - - - -— <0.3 <0.3 <0.3 <0.3 -—
05/28/92 16.25 - - - - <0.5 <0.5 <0.5 <0.5 -
08/19/92 18.21 - --- - - <0.5 1.2 2 1.9 -
11/17192 19.15 -— --- - - <0.5 1.2 2 1.9 -
02/12/93" 11.60 - - - - <0.5 <0.5 <0.5 <0.5 -
02/12/93 11.60 - - - - <Q.5 <0.5 <0.5 <0.5 ——
06/10/93 14.14 -— - - - <0.5 <0.5 <0.5 <0.5 e
08/18/93 16.10 -— - - - <0.5 <0.5 <0.5 <0.5 e
08/18/93%" 16.10 - - - - <0.5 <0.5 <0.5 <0.5 -
11/19/93 18.77 -— - - - <0.5 <0.5 <0.5 <0.5 -
02/18/94 14.55 -— - - - <0.5 <05 <Q.5 1.6 -
05/04/94 16.34 -— - - - <0.5 <0.5 <0.5 <03 -
08/10/94 15.79 -— - -— - <0.5 <0.5 <0.5 <0.5 -
11/08/94 15.04 -— - - - <0.5 <05 <0.5 <035 -
02/01/95 10.08 -— - - - <0.5 <0.5 <0.5 <0.5 -
05/10/95 11.68 - --- - -— <0.5 <05 <0.5 <0.3 -
08/24/95 14.94 - - - - <0.5 <0.5 <0.5 <0.5 -
11/10/95 13.36 - - — - 1.7 1.4 0.8 4.9 -
02/24/96 9.90 - - - - <0.5 <0.5 <0.5 <0.5 -nn
02/24/96°° 9.90 - - - — <0.5 <0.5 <0.5 <0.5
05/22/96 1

MW-3 02/13/90 15.81 4,700 3,100 3,000 -— - 320 110 29 33 ---
02/13/90™° 15.81 4,600 4,500 8,300 -— -— 380 160 8.6 57
05/14/90 16.97 1,400 620 40,000 -— - 130 40 8.6 17 -
05/14/90%° 16.97 8,200 660 10,000 - - 120 38 31 13 -
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Table 2. Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,
California (continued)

well/ Date Depthto  TPH-G  TPH-D  TPH-MO  POG MTBE B E T X SVOCs

Boring ID Sampled Water (ft) parts per billion (ug/L} >
09/12/90 18.78 2,000 1,500 19,000 - - 58 16 5.8 15 —en
11/27/90 18.27 540 240 460 - - 18 8.7 1.5 2.5 -
03/08/91 14.86 3,400 2,100 ND - - 630 270 33 18 -
06/03/91 15.84 1,700 690° ND - - 260 98 13 24 -
08/30/91 17.79 870 370° 500 - --- 44 10 6.1 2.9 -
11/22/91 18.40 310 140 500 - - 18 3.3 1.2 2.9 -
03/18/92 12.03 67,100 1,900 20,000 - - 620 220 28 38 -
05/28/92 15.16 2,300 1,100° 4,600 - - 200 71 9 17 ---
08/19/92 17.03 5,700 1,000° 1,800 - - 71 52 77 130 -
11/17/92 17.94 3,600 160° 1,200 - - 16 24 86 50 e
02/12/93 9.16 4,700 560° <50 - - 820 130 58 77 -
06/10/93 13.20 2,200 - 940° - - 310 89 23 23 -
08/18/93 14.93 260 - 460° --- - 27 7.0 2.0 2.2 -
11/19/93 17.58 24 37 34 17 -
02/18/94 13.30 65 16 52 6.3 -
02/18/94" 82 19 6.7 7.9 ---
05/04/94 15.25 120 21 7.5 6.9 f
05/04/94*% 15.25 120 22 7.9 7.1 J:4
08/10/94 16.63 20 3.0 23 22 r
11/08/94 13.88 180 7.0 16 12 -
11/08/94™ 13.88 170 7.2 15 11 -—-
02/01/95 9.25 210 11 ) 8.7 t
05/10/95 10.76 97 1.0 i0 19 r
08/24/95 13.90 68 14 21 19 u
11/10/95 16.20 15 1.2 2.3 25 —
02/24/96 8.93 240 38 53 55 -—
05/22/96 10.86 110 <10 15 <10 v
05/22/96™  10.86 110 <10 17 <10 w

o896 BT 3 g .

MW-4 02/13/90 16.73 ND 1,200 3,000 - -—- ND ND ND ND -
05/14/90 17.88 650 350 12,000 - — 160 1.9 7 31 -
09/12/90 17.85 440 260 2,600 - — 91 0.75 1.1 0.79 ---
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Table 2. Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,
California (continued)

Well/ Date Depthto TPH-G  TPH-D TPH-MO  POG MTBE B E T X $VOCs

Boring ID Sampled Water {ft) parts per billion {pug/L)
09/12/90"" 17.835 520 1,100 16,000 85 0.71 0.71 0.81
11/27/90 19.16 470 2,400 1,000 64 0.80 1.2 2.7
03/08/91 1577 1,100 2,600 15,000 330 88 3.5 5.8
06/03/91 16.77 670" 1,100 ND 240 1.6 2.3 2.3
08/30/91 18.71 570 280' 2,000 64 0.9 1.8 0.9
122015
03/18/92°™ 13.15
05/28/92°™1 16.22
08/19/925 18.05
11717/ 18.89
02/12/93%" 1178
06/10/93 14.20
08/18/93%" 1505
11/19/935FH 18.48
02/28/94H 14.60
05/04/945F1 16.15
08/10/94%H 17.58
11/08/945FH 15.05
02/01/95°H 10.71
05/10/95 11.90
08/24/95 14.97
11/10/95 1727 4,700 29,000 100 23 2 38

| 02/24/96 44
[08

MW-5 08/30/91 16.74 ND 80 ND ND ND ND ND
11/22/91 17.27 <50 <50 <500 <0.5 <0.5 <0.5 <0.5
03/18/92. 11.28 <30 <50 <03 <0.3 <0.3 <0.3
05/28/92
08/19/92 15.99 <50 <50 <0.5 <0.5 <0.5 <0.5
11/17/92 16.84 <50 <50 <0.5 <0.5 <0.5 <0.5
02/12/93 10.30 <50 <50 <05 <0.5 <05 <0.5
06/10/93 12.36 <50 <0.5 <0.5 <05 <05
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Table 2. Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,
California (continued)

Well/ Date Depth to TPH-G TFH-D TPH-MO POG MTBE B E T X SVOCs

Boring ID Sampled Water (ft) € parts per billion (pg/L) >
08/18/93 14.02 <50 - - - - <0.5 <0.5 <0.5 <0.5 -—-
11/19/93 16.50 < 50 - -- -—- - <0.5 <0.5 <0.5 <0.5 -—-
1 1."19/93‘1“p 16.50 <50 -— - --- --- <0.5 <0.5 <0.5 <0.5 ---
02/18/94 12.55 <50 -— - --- - <05 <0.5 <(.5 <{.5 -—-
05/04/94 14.27 <350 -— - - - <05 <0.5 <0.5 <{.5 —
08/10/94 15.60 70° <0.5 <0.5 <0.5 <0.5
11/08/94 12.85 <50 -—- -—- -— - <0.5 <0.5 <0.5 <0.,5
02/01/95 8.98 <50 - -— - - <0.5 <0.5 <0.5 <0.5
05/10/95 10.16 <30 -— - - <0.5 <0.5 <0.5 <0.5
05/10/95%° 10.16 <30 -— - - <0.5 <0.5 <0.5 <0.5 —
08/24/95 12.98 <50 -—- - <0.5 <0.5 <0.5 <0.5 —
11/10/95 15.12 <50 - -— - <0.5 <0.5 <0.5 <0.3 —
02/24/9¢’ - - -—- - - - -

05/22/96 10.10 < 2,000

05/22/5 9,800 <20 <20 <20 <20
COB9196 0 E09 T I TB00E o 350 g g
MW-6 09/21/93 14.64 <50 <50 < 5,000 <0.5 <0.5 <0.5 <05  <10-50
11/19/93*
02/28/94 12.18 g’ < 5,000 <0.5 <0.5 <0.5 <05
05/04/94 13.62 <50 < 5,000 <0.5 <0.5 <0.5 <05  <2-10
08/10/94 14.98 80" < 5,000 <0.5 <0.5 <0.5 <05 r
11/08/94 12.20
02/01/95 8.70 120 3.5 3.4 21 22
02/01/95%¢ 8.70 110 0.6 0.5 0.6 0.9
05/10/95 9.86
08/24/95 12.46 80 <0.5 1.8 <0.5 2.4
08/24/95%° 12.46 70 <0.5 1.2 <0.5 1.3
11/10/95 14.56 <30 <05 <0.5 <0.5 <0.5
11/10/95 14.56 60 - <0.5 <0.5 <0.5 <0.5
02/24/96
05/22/96 10.23 <0.5
08119196 2:61: <1z
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Table 2. Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,
California (continued)
Well/ Date Depth to TPH-G TPH-D TPH-MO POG MTBE B E T X SVOCs
Boring ID Sampled Water (ft) parts per billion {pg/L)
BH-A 09/09/93 16.50 4,900 2,900° --- < 5,000 - 18 54 <5 11 m
BH-B 09/09/93 15.85 <350 150 --- < 5,000 - <5 <0.5 <0.5 <0.5 ND
BH-C" 09/10/93 15.80 640° 100 - < 5,000 - 3.5 0.6 <0.5 <0.5 ND
BH-D" 09/10/93 142 24,000° 25,000° - 20,000 - 720 44 86 11 P
Bailer 08/19/92 <50 - --- -— -— <0.5 <0.5 <0.5 <0.5 -
Blank 11/17/92 <350 - -—- — -— <0.5 <0.5 <0.5 <0.5 -—
Trip 02/13/90 ND - -—- -— - ND ND ND ND -—
Blank 05/14/90 ND - - — -— ND ND ND ND -—-
09/12/90 ND - — — - ND ND ND ND -—
03/08/91 ND - -— — - ND ND ND ND -
06/03/91 ND - - — - ND ND ND ND -
08/30/91 ND -— - — e ND ND ND ND -
03/18/92 <30 <50 -—- — e <03 <0.3 <0.3 <0.3 -
05/28/92 <50 -— - -— e <0.5 <0.5 <0.5 <0.5 -
08/19/92 < 50 -— - --- - <0.5 <0.5 <0.5 <0.5 -
11/17/92 < 50 -— - --- - <0.5 <0.5 <0.5 <0.5 -
02/12/93 <50 - - g - <0.5 <0.5 <0.5 <0.5 ---
06/10/93 <50 - -— - - <0.5 <0.5 <0.5 <0.5
11/19/93 <50 - -— e --- <0.5 <0.5 <{.5 <0.5 -
02/28/94 <50 -— - e <0.5 <{.5 <5 <Q.5 -
05/04/94 <50 -—- — - <0.5 <0.5 <0.5 <0.5 -—
08/10/94 <50 --- — - -n- <0.5 <0.5 <0.5 <0.5 -—
11/08/94 <50 - — “— ——— <0.5 <0.5 <0.5 <0.5 -—
02/01/95 < 50 - — -— - <0.5 <0.5 <0.5 <0.5 -
05/10/95 <50 - — -— - <0.5 <0.5 <0.5 <0.5 -
08/24/95 <50 - — -— —— <(.5 <0.5 <0.5 <{.5 -—
11/10/95 <50 --- -— -— - <0.5 <0.5 0.7 <05 -
6of 7
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Table 2.
California (continued)

Analytic Results for Ground Water - Shell Service Station WIC #204-5508-3301, 6039 College Avenue, Oakland,

Well/ Date Depth to TFH-G TPH-D TPH-MO POG MTBE B E T X SVOCs
Boring ID Sampled Water (ft) € parts per billion (ug/L) >
DTSC MCLs NE NE NE e - 1 680 100® 1,750 ---
Abbreviations: Notes (continued):
TPH-G = Total petroleum hydrocarbons as gasoline by Modified EPA Method 8015 e = Concentration reported as gasoline is due to the presence of gasoline and a
TPH-D = Total petroleum hydrocarbons as diesel by Modified EPA Method 8015 discrete peak not indicative of gasoline
TPH-MO = Total petroleum hydrocarbons as motor oil by EPA Method 8015 f = Compounds are within chromatographic range of gasoline but are not
B = Benzens by EPA Method 8020 characteristic of the standard gasoline pattern
E = Ethylbenzene by EPA Method 8020 g = Results include compounds apparently due to gasoline as well as those due to
T = Toluene by EPA Method 8020 diesel
X = Xylenes by EPA Method 8020 h = 6.5 ppb Naphthalene detected
POG = Petroleum Oil & Grease by EPA Method 5520B/F i = 1.0 ppb Naphthalene detected
SVOCs = Semivolatile organic compounds by EPA Method 8270 J = Well inaccessible and not sampled
NE = Not established k = Well inadvertently not sampled
DTSC MCLs = California Department of Toxic Substances Control Maximum I = The concentration reported as gasoline is primarity due to the presence of a
Contaminant Levels drinking water discrete peak not indicative of gasoline
- = Not analyzed or measured m = 13 ppb-methylnaphthatene and 23 ppb naphthalene detected
<n= Not detected at detection limits of n ppb n = Due to chain of custody mis-communication analyses run after holding time
ND = Not detected, detection limit not known expitation
SPH = Separate-phase hydrocarbons in well, not sampled o = The positive result has an atypical pattern for gasoline analysis
dup = Duplicate sample p = 75 ppb 2-methylnapthalene and 18 ppb naphthalene detected
) q = DTSC recommended action level; MCL not established
Notes: r = Notdetected at detection limits between 10 and 50 ppb
a = Positive results for diesel appear to be less volatile constituents of gasoline s = Concentration reported as motor oil is due to the presence of heavier and
b = Positive results for diesel has a typical diesel pattern lighter petroleum products.
¢ = Concentration reported as diesel is primarily due to the presence of a lighter t = 27 ppb Naphthalene detected
petroleum product, possibly gasoline or kerosene u = 12 ppb Naphthalene detected
d = Concentration reported as motor oil is due to the presence of a combination v = 37 ppb Napthalene, 8.4 ppb 2methylnapthalene detected.
of motor oil and a lighter petroleurn product of hydrocarbon range C6-C12, w = 37 ppb Napthalene, 7.8 ppb 2methylnapthalene detected.
possibly gasoline x = Reference not available §
5.
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