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TO: Mr. Amir Gholami DATE: July 2, 2001
Alameda County Health Care Services PROJ.#: 240004.02
Department of Environmental Health SUBJECT: Former Unocal #2512 ﬁ7 O
1131 Harbor Bay Parkway, Room 250 1300 Davis Street O
Alameda, California 94502-6577 ' San Leandro, CA 7) O
FROM:

Stephen J. Carter, R.G.

Senior Geologist

Gettler-Ryan Inc.

3140 Gold Camp Drive, Suite 170
Rancho Cordova, California 95670

WE ARE SENDING YOU:
COPIES DATED DESCRIPTION

1 June 28, 2001 - Risk Management Plan

THESE ARE TRANSMITTED as checked below:
[ ] For review and comment {1 Approved as s'ubfnitted [ 1 Resubmit __ copies for approval
{] As requested [1 Approved as noted | [] Submit _ copies for distribution
[X] For approval [1 Return for corrections [ ] Return __ corrected prints
[1 For Your Files |
COMMENTS:
We are sending this RMP at the request of Unocal. Please call us at 916.631.1300 if you have questions.
cc:  Mr. Nick Nickerson, Unocal Corporation, 8788 Elk Grove Bouleﬁard, Building 3, Suite 15, Elk Grove, CA ‘95624
Ms. Jill Tracy, Unocal Corporation, 376 South Valencia, Avenue, Brea, CA 92823 .
Mr, Chuck Headlee, Regional Water Quality Control Board, 1515 Clay Street, Suite 1400, Oakland, CA 94612

Mr. Mike Bakaldin, City of San Leandro Environmental Services Division, 835 E. 14® Street San Leandro, CA
94577

Ms. Leah Goldberg, Hanson Bridgett, 333 Market Street, Suite 2300, San Franmsco CA 94105

6747 Sierra Court, Suite J ¢ Dublin, California 94568 -« (925) 551-7655
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Mr. Nick Nickerson l .

Union Oil Company of California L"’ C /OJM/

8788 Elk Grove Boulevard, Buidiing 3, Suite 15

Elk Grove, California 95624 T

Subject: Well Abandonment at Former Unocal Service Station No. 2512, PR 8 4 2 :
1300 Davis Street, San Leandro, California 0@

Mr. Nickerson:

At the request of Union Oil Company of California (Unocal), Gettler-Ryan Inc. (GR) abandoned four groundwater
monitoring wells at the subject site. On March 18, 2002, GR observed Cascade Drilling, Inc. (C-57 717510)
abandon wells MW-3 amd MW-7 through MW-9. Locations of the former wells are shown on the attached Site Plan
(Figure 1), Well abandonment activities are summarized in Table 1. Copies of well abandonment permit W02-0308
through W02-0311 1ssued by Alameda County Public Works Agency (ACPWA) and encroachment permits issued
by City of San Leandro and Cahtrans are attached, Copies of the State of California well completion repoits are
atlached.

Four 2-inch diameter wells (MW-3 and MW-7 through MW-9) were backfilled to the top of casing with neat
cement. A pressure of approximalely twenty-five pounds per square inch was applied to the top of each casing for
five minutes. Following pressure grouting, the top five feet of well casing was drilled out and all borings were .
hackfilled with cuttings and native material to approximately (.5 feet below ground surface. Well MW-3 was then
filed 1o ground surface with native material, and on April 12, 2002, GR construction personne]'replaced the
sidewalk flags containing wells MW-7 through MW-9 1o original conditions. The wells have been properly
abandoned as required by California Department of Water Resources Water Well Standards (Bulletins 74-81 and 74-
90} and ACPWA guidelines.

I you have any questions, please call us in our Sacramento office at (916) 631-1300.

Gettler-Ryan Inc.

eoflrey™D.
Project Geologisl

David W. Herzog 1&/

Senior Geologist
R.G. 7211

Altachments: Table 1: Summary of Well Abandonment Activities
Figure 1: Site Plan
Copies of Well Abandonment Permit and Encroachment Permits
State of California Well Completion Report

CC: Mr. Amir Gholami, Alameda County HealthCare Services Agency-Environmental Health Depariment,
1131 Harbor Bay Parkway, Suite 250, Alameda, CA 94502-6577
City of San Leandro Environmental Services Department, 835 E. 14" $t., San Leandro, CA 94577-3767
Mr. James Yoo, Alameda County Public Works Agency, 399 Elinhurst St., Hayward, CA 94544
Mr. Doug Federighi (property owner), §051 MacArhur Blvd., San Leandro, CA 34577

240004.03

6747 Sierra Court, Suite J « Dublin, California 94568 + (925) 551-7555
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Table 1
Summary of Well Abandonment
Former Unocal Service Station No. 2512
1300 Davis Street
San Leandro, California

Well Measured Installed Depth-to-
Well Date Diameter Depth Depth Water
1D Abandoned (inches) (ft bgs) (ft bgs) (ft btoc)
MW-3 3/18/2002 2 33.00 33.00 13.75
MW-7 3/18/2002 2 29.81 30.00 12.67
MW-8 3/18/2002 2 29.80 30.00 14.70
MW-9 3/18/2002 2 30.00 30.00 14.65

Explanations:
ft bgs = feet below ground surface

ft btoc = feet below top of casing

Wells were abandoned in accordance with DWR water well standards
(Bulletins 74-81 and 74 - 90) and Alameda County Public Works Agency guidelines.

24000403
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Source: Figure modified from drawing provided by MPDS Services inc. . Scale in Feet
SITE PLAN FIGURE
C/fn GETT’.EB - RY‘” I”c. Former Unocal Service Station No. 2512
6747 Sierra Ct., Suite J 1300 Davis Street
Dublin, CA 94568 (925) 5517555 San Leandro, California
PROJECT NUMBER REVIEWED BY DATE REVISED DATE
240004.03 _ - 3/02
FILE NAME: P\ENVIRO\UNOCALN2512\ADZ-2512.0WG | Loyout Tob: Well Destruct 3-02
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MAR-14-02 THU 05:298 PH .MEDﬁ COUNTY PWA RM238  FAX NO‘UTBZI%Q

Mar-ﬂ_?:DE__ Mupm From=fattier-Ryan Inc +21863113)7 T=478 P.002/002 F-B11
ALAMEDA COUNTY PUBLIC WORKS AGENCY
WATER RESOURCES SECTION ’
399 FELMHURST ST, HAYWARD CA, M644-1395
PHONE (510) 6705854
FAX (510)782:3939
! DRILLING PERMIT APPLICATION |
POR APPLICANT 70 COMPLETE FOR OFFICE USE ,
LOCATION OF BRQ) ed PERMIT NUMBER,M
.samwm WELL NUMBER :
—— Am .
PERMIT CONDITIONS
Circled Permi} Requiremenits Apply
A GENERAL

1. A povmit application shoold be subimitisd so ax to
amive at the ACPWA offico five days prior o
ropused mcr:ag date.
2. §ubmix o ACFWA within 60 duye aftay completion of

APPLICANT "
Name Getfler- q femiiod rginal oparom of Water Redouress
Fax =] mplelion Report.
addms ;:zom p; 3, pmvla‘l.; woid if project not begun within 20 days of
U_K}i—w.w P approval date
B. WATER SUPPLY WELLS
1. Minimum surfecs soad Bilekness & two inches of
TYPE OF PROJECT cemen groul placed by emlo.
Well Construction Geotechnigal Investigation 2, Minlmum seal dapth iz 50 feet fbr municipal and
Sﬁ{ﬂludiu Prolestion il General L Tndustrial wells or 20 feot for domestle and inigstion
‘wtor Supply ] Cortamination b wells Unless a Jesyor depth I specinlly wpproved.
Menitoring . Wollbeaucion 1’ b}’ L ff_ff_@fg’ C. GROUNDWATER MONITORING WELL
JN
FROPOSED WATER SUFPLY WELL USE Lronl 1. Minimum surfaca scal thickness s two inchos of
ew Domestfe 1) Repluacement Domastic 4 camoot grout plsced by irsmie.
Mursicipal i1 Talgation (3] 2 Minimum oep) dopth Ror monltaring wellgis the
Industrist ] Qther o maximum dopth pracricable or 20 fock.
D. GEOTECHNICAL
DRILLING METHOD: Bockflil bore hole by ftemie with cwraent grout or cemeal
MudRolery ) AitRolary 0 Auger D grouv/sand mmintore. Upper two-three fect replazed in kind
Cable n Other [ or with compacisd cullings,
v E. CATHODIC '
DRILLER'S NAMR q ! l Fitl ho:;;![lm znnc with concrele plused by irpmie,
s WELL DESTRUCTION v - Adizebe
DIULLER'S LICENSE NO, Z 17 5 L 7 §md w:‘bnu‘p of work f;e.&:spmh pormut Is roquired
or ccper than

WELL PROJECTS
Drill Hola Dlnmeter e Maxinum
Crsing Dianterer in. Deptl ft.
Surhge Ssal Dopth (N Owner's Well Number
CROTECHNICAL PROJECTS
Number of Borings WMaximum
Hole Dltmeter =Y Dgpth_____ &

BSTIMATED STARTING mm_i{‘ P
ESTIMATED COMPLETION DATH 3

G SPECIAL CONDYTIONS
NOTE: On¢ application nmst be cxpmitiad for cacliweli or well

desiruction. Multigle borings on ene spplication are acocpiable
for goptechaical ond contamigatlon invastigations,

/ ‘
L

Rev.$.13-00



MAR-14-02 THU 05:28 P AJEDA COUNTY PWA

Mar=07-02  0dsdlpm  From=Gettlsr-Ryan Ing

wwy - u

PHONE (516 670-5%54
FAX (510)782-1939

-

RM238

FAX NO. .7821939 P. 03/07

+9166311317 T-878  p.D02/0D2 311

ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
394 ELMHURST ST, HAYWARD CA. 94544-1335

DRILLING FERMIT APPLICATION

FOR APPLICANT TO COMPLETE

pd

LOCATION OF PRQ)

ﬁl:nmj %E§% gﬂ (afgggfﬁ d’gdlr'fwﬂ?ﬂl
Addrens Phons ~ 3205
Cily A TP S —

N Cetfter: Ryatl Tl .
Add Phans oV

Clty 2ip

B

WELL NUMBER
AFN

FOR OFFICE VSE
PERMIT NUMBER Mji:‘(m i —

PERMIT CONDITIONS
Circled Permi Requirements Apply

A GENERAL
1. A permil eppiication should be wubruitied sa a5t
arrive 21 the ACPWA office fivo duys prior fo
roposed coarting date. i
it b ACPWA within 60 days after compietion of
itted original Depurament of Woter Resouies-
Well Completion Report.
3. Permit is void if project a0t begun withla $0 dayz of
sppeoval dalz
B. WATER SUPPLY WELLS
1. Minimeum surfuco asal thickness is two {nches of

2

cement lacod by tremie.

%ﬂ?gﬁuﬁﬂ}rﬁm Qeotectmical Inyestightion 2, mmmm i3 50 fect for municipal aad _
Cwhiodie Frolestion n Generst u . Taduatvial h:clﬂa ar Zl:! l'ut;sh l:r dome.lsgc and frdgstion
Watsr Supply a Contamination ¥l b Pf fiz— wells 'l';::k MOMNH‘O gNG wlpsil approved.
Mondiaring fl Wel Desirustion Y ufffﬁj C. GROUNDWATER MONFTORI ELLS

I{ . .

PROPOSED WATER SUEPLY WB}LIJ URE Dot o ore A :9 i m:w m’l u:ﬁy ﬂ::::l iz two inshed of
Now Domesile 12 Replucement Domettic X
Mumicipal H Terigatlon 0 2. Mimirmum sca) depth for monltoring wolls is the
Tndusarial i Othor - [¥] b. GEOTE mulmc::n‘ dopth precdeablo or 20 focl

DRILLING METHOD: Backill bore bole by tremie With cument grout of cerucal
MudRolary U ArRotary € Auger O prou/rand mixturc.Upper two-three feat replaced in Xind
Cahle ] Other (o , " cuno;rx gllh coupacted cothings

DRILLBR'SNAMR __ g g s @ WELL m‘g‘l lﬁ.}m Jars with m‘g'n:;ig W ?mia.'

DRILLER'S LICENSE NO, Z f Z 5 L 4 g::d w:l E:n e;:;v:m isu.& :.qnnw pormit iz required

G, SPECIAL CONDITIONS
JICTS

wﬁ%’iﬁ Dlanwier _5;—""—!“. Mutinim ; Nﬁ ?n;o ﬁ!iuuon‘ mnstl‘:ia e:::rnnlmd for e‘:ﬁ well or wel
Gusing Dismoter . Deptd 13 curucton. Muhiple 1 on onG xpplication are gccoptable
Sun'oga Seal Dapih R. O:vpnnr's Well Nombes _7 EL W 2 fot geoicchnical wad contarinacion lavestigatisas,

GCEQTECHNICAL FROJECTS
Number of Boritige . - Maxioum
Hale Dlameter In. Deplh, it

PSTIMATHD STAWTING DATE

/1 >~
ESTIMATED COMPLETION DATE_B:A,

it and Alsmuoda Coon
7 A

1 herchy sgree to vomply with afl

e/ 702~

i
— J«W BRCL

0

ty Ondinazice Ne, 73

Rev.$.13-00



arrive at the ACPWA office five doys priorto

MAR-14-02 THU 06:28 PH .MEDH COUNTY PWA RM238  FAX NO.‘D'?BEIBBB P. 04/07
Mar-07=02  Odsdlgn  Fron-Gettlar-Ryan inc 116631127 T-478  P.002/002  F-91)
ALAMEDA COUNTY PUBLIC WORKS AGENCY
WATER RESOURCES SECTION '
199 ELMHURST ST, HAYWARD CA. $4564-1395
PHONE (510) 670-5554
FAX (510)762-3939
| DRILLING PERMIT APPLICATION |
FOR APPLICANT TO COMPLETE FOR OFFICE 055 g ID
14 i ERMIT NUMBER il F/0)
LOCATION OF PRO) 3 g E%% é; PERAIT NUMEE Y
APN
PERMIT CONDITIONS
Circled Perenit Requirements Apply
CLIBNT p p e
mﬁﬁ%ﬁﬂ%ﬁsﬂg AOOINIRAL o s it
ay__ Pl g Lo — P —AGENE—

APPLICANY

Name, ~__(,:1

reposed staning date. .
2, Bubmit lo ACPWA whhin 60 dsys after completion of
iited orlginal Depwtmen! of Watar Resourced-

Well Completion Repoit.

AdﬁWﬁom Ia?!’ 3‘:;:;“!“!] i; :;id it project not begun withia 90 daye of
Cly ’ B, WATER SUPPLY WELLS
1, Minimum m!n;:r:y thiekness {5 twa Inches of

TYPE OF PROJECT cement grout p trefic. ..

Well Canstrueton Geotuchnical Investigation 2, Minlnrum peal dapth s 50 feet mm&n‘l l_nd
Cathodic Brofociion n geﬂ:ﬂ\li § ﬁ . ::n:l‘l‘::::a:.:ll' :«i%mzrwiﬂi; mug'udvn
Wiater Supply o onlamination approv
Monitoring N weipswucion  § b}’ Pfe’fﬁj e, caomwh?mmc WELLS

Crout i e ca) tilckncay i two inchos of

FROTOSED WATEN SUPFLY WELL USE 1. Minhvum surface s 1 Wo o3
Now Domzatie 4 Replacement Domesuc 4] mmﬂﬂm& b&m;ﬂ et the
Municipat n Ieelgation 4] 2 Mimirman zcal dep ng s
Tnduserinl u Other 5 Gnomcmlm dopth precticable or 20 fosl.

PRIVLING METHOD: Backrill boru}:ole by (remie With sument grout or cement
Mud Rotery 1] AirRolary 0 Atger O groue/rand nu:hlm.Up?crm-dm oot replaoed fn ¥ind
Cable ] Other o , . m'rﬂo;; glth compasted outlings

DRILLBR'S NAMR g g [ WELL D Fily ﬁ:}g;lat: :_nnl: with Zﬁg plnced by Lpmio. '

DRILLER'S LICENSE NO. z f 2 Q (o ?::1: :‘ m%;fw \\'l;“ :llse.t:e :'epmh permit Is required

G. SPECIAL CONRITIONS

WELL FROJECTS
il Hnlnjnhmmr In. Maximum NOTE: Ons application must be setmited for cach well or well
Casing Diameter ¥ In. Oph23__0 destruction. Multiple borings on onc wpplicatian are sccopiablc
Surface Seal Dopih n. Owner's Well Number Wl for groteehmical and contamination investigations.

GEOTECHNIOAL PROIECTS —

Numbas of Boringy Maximum

Hole Dlameer in Depih 11
ESTIMATED STARTING DATE ¢ P o y ﬂ@
FSTIMATBD COMPLETION DATE APPROVED A

T horsby agree (o comply with nuin-.mm : '

: ‘Ld Alsmeds Caunty Ondinanoe No, 73-68.

Rev.5.13-00




NAR-14-02 THU 05:30 Pt AQEDA COUNTY PUA RH238  FAX NO, ‘17821939 P. 05/07
Mar-07-02 04:4_1_5329_ From-Gattlar-Ryan lng +3166511317 T-878  P.002/002 F-SI1

e moa

ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION

199 ELMHWURST 57. HAYWARD CA. 5441395
PHONE (510) 670-5554

FAX (510)782+3599

| DRILLING PERMIT APPLICATION |
FOR APFLICANT TO COMPLETE ¥OR OFFICE USE 3 /
{ 2% !%96’ % 25 rmurwmm,_JAﬂlZD__z_.__
LOCATION OF PROIECT. .. PERMIT NUMDE ‘
- APN g
PERMIT CONDITIONS
Circled Permit Requirements Apply
CLIBNT . - -
Nams Lo/ . eE (g A. GENERAL ‘ _
Addresy ; Z : [ (= 305 1. A pormit spplicetion showld be webmitied s 83 o
Cliy__ £ 5 anive 3t the ACPWA office five deys prior o
' e ACPWA il 60 doys atrcompledonof
bmit o Al wlithin 60 dnys complenon o
ﬁf.;";mm G(?er ~ Ryg v il itted origina! Departmunt of Waler Rosonrees-
i T m -5 7 Well Completion Repett.

Address o1 [ Phone o 3. Permit b vold IF project not begun withtn 50 doys of
awm%’% approval date
B, WATER SUPPLY WELLS

1. Minimum surfaca seal thickness & two inches of

' camnent grout plased by tremie.
T@ﬁ&ﬁﬁﬁmﬂ Crotechnical Investigation 2 hlﬂzlm ::1! l:npl;lo uf :: rf::: dﬁ ;}mrldpal ;ﬂﬁ o0
Cuthadic Proteetion n Gengnl 4] . ndus: or cand i
. wells unless a lexsar depth bs specially spproved.
:‘{w:_r S?PPW " f.‘onuminntimtt :d/ b Pf (474 re— C.GROUNDWATER HONITO'ENG \:rp;u.s’ w
oniboting f Well Destruction - . St
b "“ﬁ”,? R seal hickniat is two inchos of

PROPOSED WATENR SUPPLY WELL USE 1. Minhmum sarface = twe inchics o

Now Domestic 1 Replicement Domesie [} comonk grovt placed by rvmie, -

Municipal (b} Talgatlon u 2 Minimuen scs) depth for monftoring welle s Hio

Indugtriat (¥ Other a o, cxomc?{n:rirn(‘:ﬁ dopth practicable or 20 foct
PRILLING METHOD: Bockil bore hols by trernie with coment geout or cement

Mud Rolary A] AlrRotary O Ange O grout/sand mixlnm.Up?cr two-three fect replated in kind

Cable I Other o ) e CATHO ;; gim compactad cuilings.

.. Flil bols anod itk cancrete placed by trpmiis.
PRILLER'S NAME ‘ { WEL DESI‘IRU C‘TI o Nﬂ 'zfn“n cancrele x” ‘:dz
DRILLER'S LICENSENO, ___ L. £ 5 [0 ?eud i vy of wagilm icpmh pormit is requirad
ot coper
G. $PECIAL CONDITIONS

WELL PROJECTS

Drili Hojo Diomater in.  Maxium NOTE: One applicstion must be rutmined for each well or well

Cusing Dinveter__ . in.  OphZ3 R desiruction. Mullple bofingy en ono wpplization ora aecopiable
Surface Seal Daplh ft. Ownee's Well Number _J ELW—cl for gretechnical ond contamnination investigations,

CEOTRCHNICAL PROJECTS

Number of Boringy
Hole Dinmeter

Hlaximum

fn. Deph LR _
BSTIMATED STARTING DATE f P v 13%07—
ESTIMATED COMPLETION DATE APPROVED | f DA
I hercby agreo Lo comply with alf req is permit and Allnjadn County Ordinunee No. 73-68. /

, - - ‘.’ / /
APPLICANT'S SIGNATURE, ‘/ , i Xesge—TATE
PLEASB PIUNT NAME L2 O 77 i ! Rev.S5.13-00




Mar 13 02 05:02p .str-ict. Office ‘10]286-4712 . p.2

STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION

ENCROACHMENT PERMIT RIDER Collected by Permit No. (Original)
TR-0122 (REV 1/92) L . _ 0491-65V2021 )
- - . o Rider Fee Paid | DST/Co/Rie/PM o
$170.00 : 04-ALA-112 0.94
Date. Rider Number
March 12, 2002 0402-6RT-0060

TO: |_ Unical Corporation c/o Kaprealien Engineering, Inc _]
3140 Gold Camp Drive, Suite 170
Rancho Cordova, CA 95670

Attn: Geoffrey D. Risse
|__ Phome: (916)714-3205 __| ,PERMITTEE

In compliance with your request of January 7, 2002, we are hereby amending the above numbered encroachment permit as
follows:

Reference your original project to: “install, maintain and monitor one 2-inch diameter groundwater monotoring well on the north
sidewalk area of State Highway 04-Ala-112 (Davis Street), Post Mile 0.94, approximately 170 feet west of Douglas Avenue in San
Leandro.” , .

Replace the second paragraph on Page 1 of your permit: -

“Twa days before work is started under this perrmit, notice shall be given to, and approval of construction details, operations,
public safety, and traffic control shall be obtained from Permit Coordinator N. Freitag, P. O. Box 337, San Lorenzo, 510-352-

0636."

with the following two paragraphs:

~ “A minimum of one week prior to the start of work under this permit, notice shall be given and advance approval of construction
- details, operations, public safety, and traffic control shall be obtained from State Representative N. Freitag, 600 Lewelling Bivd. ,
San Leandro, CA 94579, (510) 614-5951, weekdays, between 7:30 AM and 4:00 PM.

All permitted work requiring traffic control requires the permittee to apply for and cbtain a lane closure number prior to the start
of any work that may affect traffic. See the attached “Encroachment Permit Project Traffic Control Procedures” and the attached
“Permit Project Traffic Control Request Form”, Additional time beyond the minimum seven day advanced potice required in the
above paragraph may be required for obtaining the traffic control approval.”

Except as amended, all other terms and provisions of the original permit shall remain in effect.

APPROVED:

RANDELL H. IWASAKI, Acting District Director

C o NATY7ADT MNictriont Poarmit Fnoincar




Mar 13 02 05:02p .strict Office .'510]288-4'?12 p.3

Name:  Unical Corporation ¢/o Kaprealian Engincering, Inc
Permit No: 0402-6RT-0060

March 12, 2002

Delete the first paragraph on Page 2 of 2 of the original permit;

“For any planned lane closures, the permittee shall comply with all the requirements shown on the attached Encroachment Permit Lane
Closure Requirements Chart.” .

Replace the second paragraph on Page 2 of 2 of the original permit:

“Traffic control is authorized only between 9:00 A.M. and 3:00 P.M., Monday through Friday, holidays excluded. Any traffic control
which requires lane closure shall be in compliance with the appropriate traffic control plan. Where required by the plan, the use of a
flashing arrow sign is MANDATORY."

with the following paregraph:

"Traffic control is authorized only between 9:00 AM. and 3:00 P.M., Monday through Friday, holidays excluded."

Delete the first paragraph on Page 2 of 2 of the original pcﬁm’t:

“All personnel shall wear hard hats and lime green reflective vests, shirts, or jackets as appropriate during construction.”

Date of completion is extended to December 31, 2002,



‘ ' . CITY oF SAN LEANDRO . 02030

"SerdiceNo.________ AppLICATION TO PERFORM WORK Permit N%"]be’- &
IN THE PuBLIC RIGHT-OF-WAY 4 7= 2
Date Approved

Work Site: SouthW ”}: rvev ot Jourlas aﬂﬂ( Virg(Wid 5+'/%:;7;

Applicant: Name _(e Ilgr- Rydﬂ JWV0_ Address 340 bold (amp {1 #170 i%?hd ol (916 ) 62I~1300
Owner: Name YN ¢l fﬂl’_ﬂ”‘dﬁm\l Address £78% ElK trove. Blvd. Blde3 Stel5vel/916) 7!%;}0‘5
Purpose of Permit; © Elk Groeve,c4- 45694 7 : '

1 utinity (] street Excavation (] Curb, Gutier Sidewalk, Driveway g wrell &kzﬁ/ﬂ[ﬂfﬂw
. L4 -, rr

Detailed Description and Dimensions of Work:
Well lsee  atfach ed ___wprkvidn/).  Werk
P vrivrme vy Woedward Urilag TN [c-57 #710079),
a4 lirenoed " Watey . well Uriliey ’

Plan Submitted: Yeos No Profile Submitted Yes No //

Date Work 1o be Started: . Date Work to be Completed by:

Building Permit No. N / q' State Encroachment Permit No.

Oro Loma Permit No. N ,/ A Alameda Countwﬂ%% Permit No,W2|~ 1967
Complignce with State Labor Code: In accordance with Section 3800 thrif |2 70

Applicant has on file, with the City of San Leandro, evidence that workman’s compensation insurance is carried. [4-}-17[&?‘
O Applicant will not employ anyone so as to become subject to the workman’s compensation laws of California.
Statement of State Contractor's License: In accordance with Section 7031.5 of the State Business and Professions Code.
B?‘;\ppﬁcant has State License No. __—] | 0 0 7 D[ , Class (- 57 in full force and effect.
L] Applicant is exempt from the State Contractor’s License Law for the following reason(s):

By the application and acceptance of this permit, the undersigned intending 1o be legally bound does hereby agree that all work performed will be In
accordance with all applicable provisions of this permit and all regulations, provisions, and speacifications as adopted by the City. Further, the undersigned
agrees that this permit is to serve as a guaranty for payment of all permit and/or inspection charges as billed by the City. Any misrepresentation of
information requested from the applicant on this form shall make this parmit null and vold.

Signature MZO Kizz— vae: L[ 7/2 D
L
PLEASE CALL 577-3308 FOR INSPECTIONS E >an 6“ ?}\ o bhe>

SPECIAL PROVISIONS PERMIT IS vnjun WHEN SIGNED
Backfill Required \ ALl WoRIC PER UT Y Eren/ERAL- | Ay omission on the part of the City to specify

on this permit any rute, regulation, provision, or
Pavement Section Hequired\ FPROVIS I oALS | speciiication shali not excuse the permittee from
. complying with all requirements of law and
Minimum Depth of Cover appropriate ordinances and all applicable
Police & Fire Dapt. to be notified 24 hours prios to start: YES NG regulations, provisions, and specifications
SAEETY Ane Aecess SHa Rg | aooredbyiheCly
MAmw Toie AT Ale TIMES XK 500 = will et ISSUE FOR CITY ENGINEER

Hf’&r ety EalViv mW.MhLDa?'f V(cztvﬂd._m_&r.md} @ Z
SEE REVERSE SIDE FOR GENERAL PROVISIONS
APPLICABLE TO ALL PERMIT WORK

INSPECTION RECORD FEES

Date Comments insp. Hrs. Charged | PERMIT FEE: _ LD ™ 1oacct #3308

RESTORE/ INSPECT —_—
DEPOSIT: _Z’Q_‘;__ To on 4145 Y

STREET CUT FEE: TO ACCT #3304
TOTAL: 775' -_

[3 Al charges collected at permit
NOTE: 1 hr. Minimum charge Hours forwarded from reverse side: insurance
per inspection stop [ All charges to be billed o

TOTAL HOURS CHARGED: | - one IS 95{5[
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Page 1 of 4 Refer to Fnstenction Pamphlet STATE WELL NOJETATION No,
Owner's Well No, N°760682 | ) ]_I_]DI Ll |D
Date Work Began 3/18/02 . Ended . LATITUDE LONGITUDE
Local Permit Agency Alameda County Public Workg Agency L L ||“I 1 I Y O T Y
Paimit No._W02-0308 Permit Date__3/14/02 NTRS/OTHER
GEOLOGIC LOG o 7 WELL OWNER
ORIENTATION () oﬁ&(‘vﬁm .. HOWZONTAL _ . ANGLE . (sPEcIFY) { Name nion Oil Co. 5V -
METHGD H,S.A, FLUID Mailing Address Pafed 4 g
GEpT FRou . DES ‘CI\IPTI oN 1 cﬁj:e 1 5d « Elk Grove, CA e -
Fi. ¢ fL Desarile materigl, grain size, color, etg. I
B WELL LOCATIO,
0|30 | PRESSURE GROUT AND DRILL | Address . 1300 _Dayis Strset
: ' QUT TOP_§! ' City .. San_Leandro
: } f County Al ameda
: : APN Book _ Page Parcel
: : Township . Range Section
: : I..Rtitude 1 I _NORTH Lungltude el WEST
: T DEG. MM, SEC. DEG. MM, T
Y r LOCATION SKETCH — ACTIVITY (2} —
: : NORTH o NEW WELL
T L MOOIFICATION/RERAIR
' | ——. Deepen
: : — Othar {Speciy)
! L : X oestaoy (sasorive
! ! SEE ATTACHED SITE PLAN T e
: ' PLANNED USES {2}
| 1 WATER SUPPLY
T T —— Domentic — Pubitc
. : e ltrigalion _— Industag
! } g g sonTomng X
] 1 TEST WELL we
T : CATHODBIC PROYEGTION
: : HEAT EXQHANGE
. —_ ; OIRECT PUBH ...
: : WWECTION .,
! ‘ VAPOR EXTRAGTION
T T SPARGING —~—
\ \ SQUTH REMEDIATION
: ! I i W Paods, Butldi
; ; o D (ool s’ | omeneeon
T T ¢y. PLEASE BE ACCURATE & COMPLETE,
i
; : WATER LEVEL & YIELD OF COMPLETED WELL
: v DEPTH TO FIRST WATER (F1.] 9ELOW SURFACE
r : DEOTH OF STATIC
. . WATER LEVEL {FL) & DATE MEASURED
! ! ESTIMATED YIELD - (@PM) & TEST TYPE
TOTAL DEPTH OF BORING {Feuat) TEST LENGT™ (Hrs.) YOTAL DRAWDOWN_______ (FH)
TOTAL DEPTH OF COMPLETED WELL . . (Feet) * May not be representative of a well's long-term yield, )

— Gevlugic LOg
— Woll Consuuciion Diagram
— Gaophybiea! Logls)

®

Cascade Drilling, Inc.

DEPTH BOAE CASING (S} DEPTH ANNULAR MATERJAL
FROM SURFACE | gyoe | TYPELZ] FRGM SURFACE TYPE
DlA. INTERNAL GAUGE SLOT SIZE CE. | BEN-
lehas) & bé% M'\GTHE:‘;%U DIAMETER | OR WALL IF ANY ment [ronite| FiLL FI:__:'E,E! Q'TQE)K
FL w Fu § E g {incnes) THICKNESS (inches} A, W FL {23 12) (L) !
E I
) ' —
: i -
i ;
: | -
i i
ATTACHMENTS (=) CERTIFICATION STATEMENT

1, tha undersigned, cenify thal this report s complete and accurats to the best of my knowledge and baliel.

ME
{PERSON, FIRM, R CONPORATION) (TYPED OR PRINTEDI

3632 pgec Qircle, Rancho Cordova, CA_ 95742

—. SoliWatar Chamical Anglyees
— Other
ATTACH ADDITIONAL INFORMATION, if IT EXISTS.

KODRESS

l

Signed

wWetir DR

LT

'T'..

1702

3 A
717510

SENTATIVE DATE SIGHED

G57 LIGENSE WuMBER

WTHORIZED
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Paga.?.__of_ﬂ_ Refar to Listriterton Famphiot STATE WELL NO./STATION NO,

Owner’s Well No. No-2 60663 O

Dute Work Began . 3/18/02 | Ended i1/18/02 LATITWDE LONG I TUDE
Local Permit Agency Alameda County Public Works Agency. L1 lnp lmaé oTlERI W i
M JOTH
’ Permic No. . W02-030% Permit Date . 3/14/02 . =
GEQLOGIC LOG WELL OWNER
ORIENTATION (2} XL VERTIOAL . WOAIZONTAL —— ANOLE — (SPECIFYV) Name_Union 0il Co.
DAILLING a1s
o METHOD H.S.A, FLUID Mailing Address k
SURFACE DESCRIPTION Ste 1 , Ch - -
L o L Dexeribe material, groin size, colar, ete, cl WELL, LOCATION STATE
Q 733 ) PRESSURE GROUT AND DRITI. | Address . _ r
; ' OUT TAP. 5 City _.8an_Leandro
| : ! County _Alameda
' J APN Book Pape Parcel
' ! Township Range Section
3 NORTH 1 1 WEST
! J ] Latitude T ) o L Langitude = T TR
l r LOCATION SKETCH — ACTIVITY (2] =~
! ! NOATH o NEW WELL
‘l II MOOIEICATION/AEPAIR
: : — Dwepon
T T — Dthet {Specily)
1 ¥
: : ..K_ DESTROY {Dasaribe
¥ T Procroures and Matedals J
) ‘ Under "GEOLOGIC LOG")
: ; : PLANNED USES (%)
\ J WATER SUPPLY
i : _| SEE ATTACHED SITE PLAN O Domee . Publle
! ' vt — treigarion indusingl
: " E g MGNITORING )__(_
: : TEST WELL —
i \ GATHOOIG PROTECTION —
T KEAT FXCHANGE e
: : PIRECT PUSH e
] + A INJECTION ——
| ' ] VAPOA EXTRACTION
1: : SPARGING _ou
T v SOUTH REMEDIATION e
1 ' Hlustents ar Dosseibg Distance of Well gom mﬂw&. Buildings,
. ! . Rivery, ste. and attach ) itional payper i OTHER (SPECIFY) o
: ' | e R ASE BE ACCURATE e cdionsy v
5 v WATER LEVEL & YIELD OF COMPLETED WELL
:' E DEPTH TO FIAST WATER L} BELOW SURFACE
T Y UEPTH OF STATIC
' , WATER LEVEL . —.(FL) & DATE MEASURED
- : ESYIMATED YIELD * —oe— (GPM) & TEBT TYPE
TOTAL DEFT!) OF BORING P (] TEST LENGTH {Hre.} TOTAL GRAWDOWN _— {F1y
TOTAL DEPTH OF COMPLETED WELL — (Fect) * May noe be vepresemearive of @ well's Lor‘zg-tm yield,
OEPTH CASING {8) DEPTH ANNULAR MATERIAL
FroM suRFacE | DRNE [ TYPE(Z) FROM SURFAGE _ TYPE ™
DIA. 3 MATEMIAL/ |INTERNALL GAUGE SLOT §izE ce - FILTER PAGH
DIAMETER| R WALL IF ANY MENT [YONITE} PILL
T 3 g gg GRADE AMETER ) TIEANESS o RN S o P e (TYPE/SIZE}
1 - \ i
i ;
' \
| | H
: i
? I -
ACHMENTS (2 CERTIFICATION STATEMENT
— 7 M ) |, the undsrsigned, cenily Ihat this report is complata and accutale to the best of my knowledpe and beliel.
. —ne (00lOg Log cascade Drilling, TRc. . }
. Wall Construclion Diagram NAME ___,,_____._t_.,-—-—r—-—"mm G CORFGRATRONT {TVPED OR PAWFG]
— Gennhysinat Lon(s) 3632 Onss cjrecle, Rancho Cordova, CA 95742
. Soil’water Chemica! Analyses oY STt ‘yp
ADURESS 117510
e OROY Lf" 7 'OB* TENGE TMBER
e i ocuaon e T EXISTS. | } Signed e eI AUTH N T QATE_S10NED €37 TICENSE M
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File with DWR WELL COMPLETION REPORT Lo Lo b r bl
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Owaees Well No. v 760664 O 00 00
Date Work Began —3/1.8/02 Ended _3/18/02 T I JTUOE
Local Peninit agency ) i | lhpmné’ DTLERI I _I
Permit No. - Permit Date . 3£1.4/02
GEOLOGIC LOG - \ZELL OWNER
ORIENTATION {2} _X VERTICAL _— HORIZONTAL . ANGLE —— (SPECIFY) Nameh_..y_nlon 0il O,
CRILLING Mailing address8788_ELk Grov
METHOD H . s L] A - FLUID i g A €55 - e
GEPTH FROM DESCRIFTION Ste 15, Elk Grove, CA
B, w© FL Describe material, grain sise, color, etc. oY WELL LOGATION “—STATE F )
0 140 P Address . \ o
: top 5 City san Leapndro
! - County"Alame_dL
| APN Book Page Parcel
Towuship Range Section
ORTH i 3
Latituae"ﬁe—c_. : MIN. : seg. Long:tuds DEG, : MIN. ' ssejN o5
LOCATION SKETCH ~— ACTIVITY (Z) —
NORTH e NEW WELL
MODIFICATION/REP AR
—_— Doapon
e Other [Specily)

T
|
L)
.
¥
'
L4
[
1
1
T
i
1
1
T
1
T
]
T
i
L]
i
L)
|
T
I
|
1
T
|
L)
|
Y
t
T
1
Y
1
T
1
T
'
’
i
Y
|
T
]

X DESTROY (Describg
Procedures ang Marerier
Under "GEDLOGIC LOG

PLANNED USES (=)
WATER 8UPPLY

. Domeslic —— Public

R 17171 pp——— L

wonTorme X

TEST WELL —

CATHODIC PROTEQTION e

MEAT EXCHANGE ..

DIRECT PUSH ——

INJECTION —

VAPQOR EXTRACTION

EPARGING

SEE ATTACHED SITE PLAN

WEST
EAST

SOUTH
nstrnte or Devorthe Qistance of Well
Fencet. Rivers. cte. and artach a uup. Use ueldirinnal ppes i

Pencet MeSPEASE BE ACCURATE v COMPLETE.

ARMECIATION o

rin Nonds, e et OYHER (SPECIEY) —

T
1
T
1)
T
1
T
1
T
[

|
T
|
T
1
T
1
I
[
T
1
g ]
1
T
1
T
1
T
1
1
i
T
1
T
4
T
]
T
1
T
i
T
]
T
|
T
]
T
]
T
|
T
1
T
1
T
1
T
i
Y
1
T
L}

TOTAL DEPTH OF BORING {Foct}
TOTAL DEPTHl OF COMPLETED WELL J— )|

WATER LEVEL & YIELD OF COMPLETED WELL

OEPTH TO FIRET WATER (F1) BELOW SURFACE

DEPYH OF STATIC
WATER LEVEL o (FL) & DATE MEASURED

ESTIMATED YIELD ° {GPM) & TEST YYPE
YEST LENGTH oo (H9) TOTAL DRAWDOWN —ar— {Fu)

* May not be yepresentative of o well's lpng-rerm yiekd.

ANNULAR MATERIAL

DEPTH CASING {5} DEPTH
FROM SURFACE EI‘-IQOFL‘.% TVOE (2] wlor sz FAOM SURFACE —T TYPE
INTERANAL GAUGE i M - A
uﬂﬁ's; ﬁ : § M%Tffé'é” DIAMETER | ©OH WALL IF ANY < MENT [TOWTE FLL F(I#:Eg;zg;‘
o F g E {inches) THICKNESS {Inehes) F. 10 1, (el ez ] (2)

P

v

I
—
TERTIFICATION STATEMENT

ATTACHMENTS (=2
= 1, the undersigned, certity that

__.. Geologic Log
— Wel Congtruction Disgram
___ tseophysical Log(s)

Cascade Drilling,
NAME PERSON. FIRM, OR (! RPORATION) (TVPED OR PRINTED}

3632 Dmec Cirxcle,

\his report is complete and accurate (o the basl of my knowladge and belled.

Inc.

Ragicho Cordova, CA _35743-——

___ Soi/water Chemical Analyses

— DR
...... s e tinia TN JE [T EXISTS.

AQDRESS S ; ; é
Signee WFIlL DRIL I JREPAFSENTATIVE

STRIF up

oy
‘{——ézrd)— 217510
~— o g
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l : SPARGING ...
i i ACMEDIATION —
. i ¥2§;me Dm"“ n‘;r’g 5e "er‘in‘:?.‘f;f“‘.f‘,fi': OTHER (SPECIFY} .
: : necissiry. PLEASE BE D
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RISK MANAGEMENT PLAN
Former Unocal Station #2512
1300 Davis Street

San Leandro, California

Page 2 of 5

were collected in the vicinity of the former underground storage tanks (USTs) and dispenser
islands, which have been removed. .

The vertical and lateral extent of hydrocarbons in unsaturated soil has been well defined by
soil samples collected at the furthest extent of the excavations, and by the soil borings
drilled around the former UST pit and across the site. Therefore hydracarbon impact to soil
has been adequately delineated.

Groundwater fluctuates from approximately 10 to 19 feet below ground surface (bgs).
Impacted soil remains in the soil outside the zone of groundwater fluctuation (0-to 10 feet
bgs), but only at very low concentrations. TPHg concentrations up to 6.8 ppm, benzene
concentrations up to 0.013 ppm, and TPHd concentrations up to 5.0 ppm have been detected
in soil samples collected at approximately 5 or 10 feet bgs. While natural processes have
undoubtedly reduced these concentrations, some level of hydrocarbons likely remain in
these areas. ' '

Groundwater was gauged and analyzed quarterly from November 1993 to January 2000.
Groundwater has been observed to flow toward the west-southwest and toward the
northeast. TPHg, TPHd, benzene, methyl tert butyl ether (MtBE), and tetrachloroethene
(PCE) have been detected in site wells in steadily decreasing concentrations over this time,
indicating a stable and decreasing plume. During the most recent monitoring and sampling
event conducted January 18, 2000, TPHg, TPHd, benzene, or PCE were not detected in the
groundwater beneath the site. MtBE was detected at a concentration of 135 parts per billion
by EPA Method 8020 (not confirmed by EPA Method 8260).

In June 1996, Pacific Environmental Group conducted a survey of water wells immediately
southwest of the site. A total of five wells were identified within % mile of the site. The
nearest well northeast of the site is an industrial supply well at 1052 Davis Street,
approximately 600 feet from the site. The nearest water supply well to the west-southwest
is an irrigation well located at 1309 Kelly Avenue, approximately 500 feet west-southwest
of the site.

During the most recent sampling event, monitoring wells MW-8 and MW-9, situated on the
eastern boundary of the Unocal site, do not contain detectable concentrations of petroleum
hydrocarbons. Monitoring wells MW-3 (southwest corner of the site) and MW-7 (65 feet
southwest of the site) did not contain TPHg, TPHd or benzene during the most recent
sampling event. These wells contained 135 ppb and 6.10 ppb of MtBE, respectively, by
EPA Method 8020. The presence of MtBE in these wel]s was not confirmed by EPA
Method 8260.

Groundwater beneath the site and in the site vicinity have been impacted by solvents leaking
from dry cleaners and manufacturing facilities in the area. Groundwater samples collected

240004.02-1 2
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from monitoring wells at the former Unocal site have contained the chlorinated solvents
PCE, trichlorethene, 1,1-dicholorethane, 1,1,1-trichloroethane, 1,1-dichloroethene, and
1,2-dichlorobenzene. Chlorinated solvents were not detected in groundwater samples .
during the most recent monitoring and sampling event.

. During a special sampling event conducted May 31, 2001 a well at a former dry cleaning
facility situated approximately 110 feet west-southwest of the former Unocal site (well
MW-DC) did not contain any detectable concentratlons of petroleum hydrocarbons

2.2 Risk Summary

AAx
Risks at the site were evaluated by G&M in their Szte-Specgf ¢ Health Risk Assessment (Appendix A). Per
agreement with ACHCSA, this risk assessment considered only impacted soil. Groundwater beneath the site-
was also impacted. While the concentrations of dissolved fuel hydrocarbons in the groundwater has
decreased to non-detectable concentrations, groundwater in the vicinity of the site remains impacted by
chlorinated hydrocarbon solvents emanating from off-site sources unrelated to the former Unocal station,
Risks identified by G&H’s evaluation include: o '

v The Risk Assessment performed by G&M indicates that TPHg, TPHd and BTEX compounds
in soil beneath the site do not pose a significant risk to occupants of an on-site building. -
This Risk Assessment is based on a conservative residential use scenario. Per agreement
between Unocal and Alameda County Health Care Services Agency (ACHCSA), risks
associated with impacted groundwater beneath the sxte were not included in G&M s Risk .
Assessment,

. Complete exposure pathways identified by the Risk Assessment include: vapor intrusion into
indoor air; incidental ingestion, dermal contact, and inhalation of contaminant-laden dust;
and exposure of excavation workers to incidental ingestion, dermal contact, and mhalatlon
of contaminant-laden dust.

* G&M'’s Risk Assessment concluded that "...detected soil concentrations at the site are
health-protective assuming exposure under hypothetical exposure scenarios. Therefore,
future remediation or control measures are not necessary to protect human health.”

. G&M’s Risk Assessment concluded that "Exposure_'of environmental receptors to site- -
related constituents is not likely to occur for several reasons."”

As discussed above, the maximum soil concentrations identified at the site are protective of human health,
both for future residents of the property and workers engaged in construction activities at the property. And
as mentioned above, it is possible (although unlikely) that construction activities might encounter pockets
of soil impacted at concentrations above the health-based goals calculated in G&H’s Risk Assessment.
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Possible scenarios where previously unidentified hydrocarbon mlght be encountered atconcentrations above
the health-based goals are discussed below.

. Construction workers engaged in subsurface piping or foundation excavation at the site

could be exposed to hydrocarbon-impacted soil if excavating in unexplored portions of the
site. '
. Construction workers engaged in subsurface piping or foundation excavation could be

exposed to impacted groundwater. Chlorinated hydrocarbon solvents are known to be
present in groundwater in the site vicinity.

. Construction dewatering could take place at or near the site. Untreated grduﬁdwater could
be inadvertently discharged to the street or stonn drain.

. A groundwater extraction well could be installed for the purpose of providing an irrigation
supply. Residents at the site could be exposed to untreated groundwater, or the irrigation

well could act as a conduit to a deeper groundwater supplies;

. Impacted soil excavated from the site as a result of construction activities could be used as

fill for landscaping;
. If previously unidentified pockets of highly impacted soil are intersected by excavations,

atmospheric conditions, such as pressure and temperature, could create a situation where
vapor phase hydrocarbons accumulate at the bottom of a trench or excavation. Workers
might then be exposed to vapor phase hydrocarbons, or the mixture of air and vapor phase
hydrocarbons could reach the lower explosive limit, and an ignition source could cause a
fire or explosion. '

3.0 RISK MANAGEMENT

It appears highly unlikely exposure risks identified in Section 2 above will be realized at this s1te It is
uniikely that petroleum hydrocarbons will be encountered during construction activities at concentrations
exceeding the identified health-based goals. All areas of known petroleum usage (USTs, lifts, piping) were-
investigated and remediated. Soil borings drilled outside these areas did not encounter any hydrocarbon
impact. The risk of either resident or construction worker being exposed to hydrocarbon concentrations that
exceed the health-based goals identified in G&H’s Risk Assessment appears very low.

In the unlikely event that construction activities encounter soil is encountered that exhibits a strong odor of
gasoline or other petroleum product, has free-flowing oil or other petroleum-like substance, or is obviously
stained or discolored relative to surrounding soil, work on that portion of the project should be halted
immediately. Unocal should be contacted immediately (916.714.3204). Unocal will dispatch appropriately -
trained personnel to evaluate the situation and collect samples as appropriate. Unocal w111 also notify the
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appropriate regulatory agency. If petroleum hydrocarbons are present at concentrations that exceed thé
established health-based goals, Unocal will arrange for appropriate remedial measures to be implemented.

Historical monitoring data indicate that groundwater is not likely to be encountered during routine residential
construction activities (foundation trenching, utility trenching). Construction dewatering will probably not
be required. Water service is available from a public utility, so a well for either domestic supply or irrigation -
is not necessary. Because of these facts the risk of resident or construction worker to impacted groundwater
appears very low. However, if it becomes necessary to pump groundwater at this site (construction
dewatering, for example), Unocal should be contacted prior to initiating any pumping activities. Unocal will
contact the appropriate regulatory agency, will assist in obtaining the necessary permits, and will provide
assistance with any required remedial equipment or personnel required.

4.0 LIMITATIONS

Evaluations of the subsurface conditions at the site that serve as a basis for this RMP are inherently limited
due to the limited number of observation points. There may be variations in subsurface conditions in areas
away from the sample points. There are no representations, warranties, or guarantees that the points selected
for sampling are representative of the entire site. The recommendations provided herein reflect the sample
conditions at specific locations at a specific point in time. No other interpretations, representations, .
warranties, guarantees, express or implied, are included or intended in this RMP. Additional work, including
further subsurface investigation, might reduce the inherent uncertainties associated with this RMP,
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SITE-SPECIFIC HEALTH RISK ASSESSMENT FOR
FORMER UNOCAL SERVICE STATION FACILITY #2512
SAN LEANDRO, CALIFORNIA

EXECUTIVE SUMMARY

The purpose of this risk assessment is to identify potential exposure pathways (both those
complete and incomplete) associated with potential future exposure to soil and to develop health-
protective soil goals for those potentially complete exposure pathways at the site. The site is
the former Unocal service station facility #2512 at 1300 Davis Street in San Leandro, California.
The soil health-based goais (HBGS) developed in this risk assessment can be used to determine
if further remediation, or control measures should be employed at the site to protect human

health. -

Previous site investigation at the -former Unocal service station indicated the presence of
constituents in soil typically associatéd with a hydrocarbon release: benzene, toluene,
ethylbenzene, xylenes (BTEX), and total petroleum hydrocarbons (TPH) as both gasoline (TPH-
g) and diesel (TPH-d). The constituents of potential concern (COC) for the risk assessment were
BTEX, TPH-g, and TPH-d.

Health-based goals (HBGs) were developed for COC in soil at the site based upon a
hypothetical residential land use scenario. The evaluation of a residential scenario is
conservative because current land use is commercial. A residential exposure scenario is
expected to provide the most conservative (health-protective) HBGs, based upon longer potential
exposure duration, the presence of sensitive receptors (i.e., children), and greatest number of

potential routes of exposure to COC in soil,

Indoor exposure of hypothetical adult and child residents via inhalation to volatile COC
originating from subsurface soil and accumulating in overlying buildings was assumed to occur.
The migration pathway from soil beneath the site to indoor air was evaluated using a vapor

intrusion model. Outdoor exposure of hypothetical adult and child residents via inhalation of



-

volatile COC as vapors and nonvolatile COC as fugitive dust, incidental ingestion of surface soil,
and dermal contact with surface soil was assumed to occur. The migration pathway from
surface soil to outdoor air was evaluated using the volatilization factor (VF) and particulate
emission factor (PEF) defined in USEPA guidance (1991b). Exposure of hypothetical excavation

workers to subsurface soil via inhalation, incidental ingestion, and dermal contact was also

assumed to occur.

HBGs were developed for each complete exposure pathway for all COC. Because TPH-g
and TPH-d are complex mixtures of constituents and there are no constituent-specific toxicity

values, chemical surrogates of n-hexane and naphthalene, respectively, were used.

To calculate HBGs for carcinogens, acceptable cancer risk levels were targeted.
Following USEPA (1991b) guidance, the "target” cancer risk for each potential carcinogen was
conservatively set at 1 x 10%. To calculate HBGs for non-carcinogenic health effects, the
"target" hazard quotient (HQ) for non-cancer risk for constituents with different critical effects
was set at 1. However, ethylbenzene and toluene both exert effects on the liver and kidney, so

the target HQ were set at 0.5, for a cumulative hazard index (HI) of 1.

The constituent-specific and media-specific HBGs that were developed for these exposure
pathways were compared to maximum detected soil concentrations to evaluate the need for risk
management or remedial action for protection of human health and the environment (Table ES-
1). The comparison indicated that maximum detected soil concentrations of COC at the site are
health-protective under the assumed exposure conditions. Therefore, future remediation or
control measures are not necessary to protect human health. The data, as presented herein,
indicate that current site conditions would support future residential jand use and that closure of

this site should be granted.



Table ES-1.  Comparison of Constituent Concentrations Detected in Soil to Health Dased Goals, Former Unocal
Secvice Station Facility #2512, San Leandro, California.
MAXTMUM HEALTH-BASED GOALS
DETECTED
CONCENTRATION Vapor Intrusion Direct Contact Direct Contact
Adult Child Adult Child Excavation
Resident Resident Resident Resident Worker
Cs HBG HBG HBG HBG HBG
Constiruent {mg/kg) (mgfkg) (mg/kg) (mg/ke) (mg/kg) (meskg)
YOCs
Benzene 012 3.2 3.4 0.56 0.43 i
Ethylbenzene 0.2 42,000 8.900 1,900 500 640
Taluene .21 13,000 2,800 2,000 280 680
Xylenes {iotal) 1.7 3,500,000 [c] 760,000 74,000 19,000 310,000
H
TPH-¢ {a] 20 830 180 700 68 58
TPH [b] 13 7,000 3600 320 30 1,900
(4] n-Hexane used as a surrogate for TPH-g.
(b} Naphthalene used as a surrogate for TPH-d.
ic] Value is greater than a million (16" pans per million {ppm), and therefore is not itself a valid concentration goal, but
indicates that concentrations below saturation are health-protective.

Cs WMaximum detected constituent concentration in soil.
HBG Health-based goals for soil,
me/kg Milligrams per kilogram.
TPH Total petroleum hydrocarbons.
VOCs Volatile organic compounds.

neoRe oo JUNOTADELXLS 101294



SITE-SPECIFIC HEALTH RISK ASSESSMENT FOR
FORMER UNOCAL SERVICE STATION FACILITY #2512
SAN LEANDRO, CALIFORNIA

1.0 INTRODUCTION

Geraghty & Miller, Inc., (Geraghty & Miller) has been contracted to identify potential
exposure pathways (both those complete and incomplete) associated with exposure to soil and
to develop health-protective soil remediation goals for those potentially complete exposure
pathways at the subject site. The site is the former Unocal Service Station Facility #2512 at
1300 Davis Street in San Leandro, California. The soil goals will be based on protection of
numan health assuming reasonable maximum exposure (RME) conditions for a hypothetical
future residential Jand use scenario. This risk assessment was prepared for Unocal Corporation
(Unocal) to develop, considering both the magnitude and likelihood of exposure to site-related
constituents, appropriate health-based goals (HBGs) for soil that are protective in the event that
exposure to impacted soil should occur. This information can be used to determine if additional
remediation, remediation in conjunction with institutional or engineering controls, or control

measures should be employed at the site to protect human health.

Groundwater is not addressed in this risk assessment due to the presence of the regional
Caterpillar solvent flow. It was agreed upon, in a July 1994 meeting with the Alameda County

Health Agency, that this risk assessment would only address potential exposure (o soil.

Previous site investigation has indicated the presence of constituents in soil typically
associated with a hydrocarbon release: benzene, toluene, ethylbenzene, xylenes (BTEX), and

total petroleumn hydrocarbons (TPH) as both gasoline (TPH-g) and diesel (TPH-d). Analytical
results of soil samples collected during previous investigations have been provided in previous

reports (Kaprealian Engineering Incorporated [KEI]; 1993a,b,c; 1992; 1989a,b,c,d,e).

The methodologies used in this health risk assessment were designed to be generaily

consistent with guidelines established by the U.S. Environmental Protection Agency (USEPA)
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(1989a; 1991a,b,c) for risk assessments in general and the development of health-protective
remedial goals specifically. This health risk assessment was also designed to be consistent with
California Environmental Protection Agency (Cal/EPA) guidance for screening of hazardous

substance release sites (Cal/EPA, 1994),
The risk assessment report is organized as follows:

. Section 2: Site and Constituent Characterization, briefly describes pertinent
physical and hydrogeological characteristics of the site and current land use,
summarizes previous site investigations, and identifies the constituents of potential

concern (COC) at the site.

. Section 3: Toxicity Assessment, provides toxicological information and toxicity
values for the COC used to evaluate the potential carcinogenic and systemic

toxicant effects on exposed receptors.

. Section 4: Exposure Assessment, presents the physical and chemical properties
relevant to environmental fate and transport for COC; identifies potential
migration of COC in environmental media; and discusses potential exposure
pathways, routes of exposure, exposure points, and receptors used in the

derivation of the soil HBGs.

. Section 5: Risk Characterization, presents the mathematical equations and
exposure parameter values used to calculate the soil HBGs for COC based on
attainment of an acceptable risk, assuming that individuals contact jmpacted media

under site-specific conditions.

. Section 6: Uncertainties, discusses the inherent uncertainties in the healith risk

assessment process and in the assumptions used in the HBG derivations.
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Section 7: Findings and Conclusions, presents goals based on protection of

human health and the environment and summarizes the results and conclusions of

the risk assessment,

Section 8: References, presents a list of references used to support the risk

assessment.



2.0 SITE AND CONSTITUENT CHARACTERIZATION

The following sections provide a concise description of the site, the facility background,
previously conducted site investigations, and the hydrogeology of the site and area; and identify

COC for the risk assessment.

2.1  BACKGROUND

The site is a rectangular 11,393 square foot lot on the northwest corner of the intersection
of Davis Street and Douglas Drive in San Leandro, California (PHR, 1991). The site, 1300
Davis Street, was formerly a Unocal service station facility. Facility operations included routine
automobile repair and service, and dispensing of gasoline (PHR, 1991). The property was
occupied by a Union Oil or Unocal service station facility from 1946 to 1992. In 1966, the
service station was renovated and two new 10,000 gailon gasoline underground storage tanks
(USTs) and one 230 gallon waste oil UST were installed. The original USTs were probably
removed at the time of the rebuild (PHR, 1991). In 1989, routine soil borings that were
required one year before lease expiration indicated impacted soil in the vicinity of the original
waste oil tank. Groundwater monitoring wells were installed and indicated potential impacts to
groundwater beneath the site. The station building, pump islands, and other station equipment

were recently demolished and removed from the site (KEI, 1993a).

The site is in an area of commercial and retail land use. Residential areas are located
across Virginia Street to the north of the site and across Davis Street to the south (PHR, 1991).
The adjacent property to the west (1335 to 1370 Davis Street) is occupied by a strip shopping
center containing a bar, a beer and wine supplier, a barber shop and a dry cleaner (PHR,
1991).

In February and March 1990, five test borings were drilled at the adjacent property to
the west of the site prior to finalization of the purchase agreement on that property.  Unocal’s

plans to purchase the adjoining property were abandoned after it was determined in 1990 that
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the property at 1335 to 1370 Davis Street had been impacted by cleaning solvents beyond the
maximum levels stipulated in the purchase option. In May 1991, Unocal notified the lessor,

Douglas T. Federighi, of Federighi & Company, of their decision to cease operation of the

service station.

The City of San Leandro approved dealer occupancy of the Unocal service station
property through March 1992 and Unocal use of the property through June 1993 for the purpose
of contamination remediation (PHR, 1991). Federight & Company, the lessor of the Unocal
service station property and owner of the property at 1335 to 1370 Davis Street, has requested
that a risk assessment be conducted to evaluate the suitability of the property for future
residential development. Therefore, this risk assessment identifies health-based goals for COC

detected at the former Unocal service station under a hypothetical residential land use scenario.
2.2 PREVIOUS INVESTIGATIVE ACTIVITIES

On January 3, 1989, six exploratory soil borings were drilled at the site as part of
Unocal's procedure for site divestment. The six borings (EB1 through EB6) were drilled to
depths ranging from 76.5 to 30 feet below ground surface (bgs), and groundwater was
encountered at depths ranging from 25 to 26.5 feet bgs (KEI, 1993b). Soil and water samples
collected from borings EB2 through EB6 were analyzed for TPH-g, and BTEX. Soil and water
samples from EB1 were analyzed for TPH-d, total oil and grease (TOG), and halogenated and
aromatic volatile organic compounds. Soil samples collected from boring EB6 were also
analyzed for TPH-d and TOG. Analytical results of soil samples collected from borings EBI
through EB6 indicated levels of TPH-g ranging from non-detectable to 73 parts per million
(ppm). Benzene was detected only in samples EB5 (20 feet bgs) and EB6 (15 foot bgs) at
concentrations of 0.12 ppm and 0.065 ppm, respectively. Analytical results of soil samples
collected from boring EB6 indicated levels of TPH-d ranging from 3 ppm to 160 ppm, and
levels of TOG ranging from 130 ppm to 7,800 ppm (KEI, 1993b). Toluene was the only

volatile organic constituent detected in samples from EBI.
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On May 11, 1989, the soil surrounding exploratory boring EB6 was excavated, sampled,
and sent off-site for proper disposal (KEI, 1992). Samples collected from the sidewalls of the
excavation indicated that detectable levels of TPH-d and TOG were still present and the

excavation was extended laterally and to a depth of approximately 17 feet below grade in

October 1993 (KEI, 1993a).

On July 28, 1992, the two fuel USTs and one waste oil tank were removed from the site.
Four soil samples (Al, A2, Bl, B2) were collected from beneath the fuel tanks at depths of
about 14 feet bgs. Two soil samples (WO!1 and WOI[15]) were collected from beneath the
waste oil tank at depths of 10 and 15 feet bgs, respectively. Six soil samples (P1 through P6)
were collected from beneath the product pipe trenches and dispensers at depths of about 3.5 feet
below grade (KEI, 1993a). Four additional exploratory borings (EB7 through EB10) were
drilled at the site on March 22 and 23, 1993. Analytical results indicated that TPH-g, TPH-d,
BTEX and TOG were present in EBS at 5 foot bgs. The area surrounding EB8 was
subsequently excavated to a depth of approximately 7 feet bgs (KEI, 1993a).

In October 1993, additional excavation in the vicinity of the former fuel and waste oil
tank pits was performed. Soil samples were collected at the bottom and sidewalis of the
excavations. Additional soil excavation was performed in November 1993 in the vicinity of the
former pump island. Soil was excavated to a depth of approximately 17 feet bgs. Analyfical
results of sidewall samples indicated the need for additional lateral excavation. Sidewall soil
samples (SWBB, SWCC, and SWDD) were collected after the final excavation in the pump
island area at depths of about 15.5 feet bgs (KEI, 1993a).

Analytical results of water samples collected from borings EBS and EB6 prompted the
installation of three monitoring wells in April 1989. The three wells were drilled and completed
to total depths of 33 feet below grade. Groundwater was encountered at depths ranging from
17.5 to 18.5 feet bgs. A total of seven monitoring wells have been installed at the site since

April of 1989 (KEI, 1993a). Although the constituents identified in soil at the site appear to be
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present in groundwater as well, this issue is complicated by a regional groundwater problem of

intermingled plumes (the San Leandro Plume Site) and groundwater will not be addressed herein.
2.3 HYDROGEOLOGY

During the drilling of exploratory borings at the service station property in March 1993,
groundwater was encountered at depths ranging from 18 to 24 feet bgs. Based on the water
elevation data gathered in December 1991, January 1992, and October 1992, the groundwater
flow direction appeared to be predominantly to the west (KEI, 1993b).

The results of subsurface studies at the service station property indicated that the site is
underlain by fill materials to a depth of about 1 to 8 feet bgs. The fill is in turn underlain by
alluvium to the maximum depth explored (33 feet bgs). The alluvium underlaying the site was
observed to consist mainly of clay or silty clay interbedded with thin discontinuous beds or
lenses of clayey or sandy silt, and silty sand (KEI, 1993b). The soil boring log for the boring
advanced at 1370 Davis Street indicated that alluvium underlaying the adjacent property consists
of clay and clayey siit (Hageman-Schank, 1990). Physical properties of site soils were not

further characterized during previous site investigations.
2.4 CONSTITUENTS OF POTENTIAL CONCERN (COOC)

Constituents detected in soil at the service station property during previous investigations
included BTEX, TPH-d, TPH-g, and TOG. TPH-g and TPH-d are complex mixtures of
petroleum-derived hydrocarbons with 4 to 11 carbon atoms and 9 to 22 carbon atoms,

respectively, in their molecular structures (Millner et al., 1992).

When TPH-g or TPH-d enters the soil, changes in its composition, referred to as
vweathering”, begin immediately. Volatilization of the lighter compounds occurs at a higher rate
than heavier compounds, resulting in a shift in the composition of the weathered gasoline toward

heavier compounds. The solubilities of the heavier hydrocarbons generally are lower and the
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adsorption characteristics are Stronger than those of the lighter fuel compounds. Therefore,
these heavier compounds tend to remain adsorbed to soil organic matter for longer petiods of
time, while the more soluble components partition into soil moisture more quickly and/or more
completely. Rates of biotransformation also are different; short-chain alkanes generally are
biodegraded more readily than aromatics, cycloalkanes, and heavier alkanes (USEPA, 1989b).
The net result of these weathering processes with respect to the TPH analytical data is that the
TPH concentrations reported will reflect a greater proportion of the heavier TPH components
than fresh TPH. These heavier components are comprised largely of cycloalkanes and straight-

and branched-chain alkanes (Andrews and Snyder, 1991).

For the purposes of this report, the fate and transport characteristics of TPH-g will at
times be compared to those of n-hexane, although n-hexane, a comparatively toxic, short-chained
hydrocarbon, only reportedly comprises 0.24 percent t0 3.5 percent by weight of fresh gasoline
(California LUFT Task Force, 1989). Using n-hexane as a surrogate compound to describe the
fate and transport behavior of weathered gasoline in soil represents a conservative approach,
because n-hexane is as soluble and volatile, if not more soluble and volatile, than most of the
heavier hydrocarbons. It has been shown that the toxicity and mobility of hydrocarbons
generally decreases as the chain length increases (Rumack and Lovejoy, 1991). Therefore, n-
hexane, a 6-carbon chain hydrocarbon, is expected to be the most toxic and most mobile

component of the represented TPH-g mixture.

The fate and transport characteristics of TPH-d will be compared to those of naphthalene
which comprises 0.13 percent by weight of fresh diesel (California LUFT Task Force, 1989).
Naphthalene is one of the more mobile constituents found in diesel fuel. Therefore, using
naphthalene as a surrogate for TPH-d will predict as great or greater mobility of TPH-d than is
likely to occur at the site. Thus, naphthalene represents a conservative surrogate for the TPH-d

mixture.

TOG may be comprised of a very wide range of hydrocarbon components. The major

constituents of TOG that may be present are unknown, therefore, there are no readily available
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surrogates for the evaluation of fate, transport ot toxicity of TOG. Samples that were analyzed
for TOG were also analyzed for BTEX and TPH. TOG is generally used as a potential indicator
of impacted soil, and because soil impacts were characterized as BTEX, TPH-g, or TPH-d, TOG
was not considered to be a COC for the risk assessment. COC for the site are BTEX, TPH-g
evaluated as n-hexane, and TPH-d evaluated as naphthalene.



-10-

3.0 TOXICITY ASSESSMENT

The risks associated with exposure to constituents detected at the site are a function of
the inherent toxicity of the constituents and the exposure dose. There are two general categories
of toxic effects evaluated in risk assessments: non-carcinogenic or systemic toxicant health
effects and carcinogenic risk. The chemical-specific toxicity values used to evaluate potential
non-carcinogenic and carcinogenic effects are determined from available federal databases and
from State guidance. Toxicity values for noncarcinogenic effects were first obtained from the
USEPA's Integrated Risk Information System (IRIS) (1994), and if not available on IRIS, from
USEPA’s Health Effects Assessment Summary Tables (HEAST) (USEPA, 1994), in accordance
with USEPA guidance (1989a). Toxicity vatues for carcinogenic effects were obtained from the
list of cancer potency factors (CPFs) E:ompiled by the Standards and Criteria Work Group of
Cal/EPA (1992). Additional toxicity i-nformation regarding potential tumor sites and USEPA
cancer classification was obtained frorh IRIS (1994) and HEAST (USEPA, 1994). A further
discussion of the basis for, and nature of, toxicity values used to assess potential risk posed by

site-related COC is presented in Appendix A.
3,1 NON-CARCINOGENIC EFFECTS

Toxicity values for non-carcinogenic effects are presented as chronic reference doses
(RfDs) and subchronic RfDs for oral, dermal and inhalation exposure routes. Chronic RfDs are
used to assess exposures greater than seven years duration, subchronic RfDs are used for
exposures ranging from two weeks to seven years. The toxicity values for non-carcinogenic
effects for COC addressed in this risk assessment are presented in Table 1. Chronic RfDs were
used to evaluate potential residential exposure because residents are assumed to be present at the
site over a period of time greater than 7 years. Subchronic RfDs were used to evaluate potential
excavation worker exposure because excavation workers are assumed to be present at the site
for a short period of time. Where toxicity values for the inhalation route were not available for
a particular constituent, the toxicity value for the oral route was used to evaluate toxicity via

inhalation in compliance with California guidance (Cal/EPA, 1994).
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3.2 CARCINOGENIC EFFECTS

Toxicity values used for evaluation of carcinogenic risk are cancer poténcy factors (CPFs)
developed for oral and inhalation exposure routes. The toxicity values for carcinogenic risk via
ingestion and inhalation used for this risk assessment are presented in Table 2. Neither USEPA
nor Cal/EPA develop toxicity values specific to dermal exposure, thus, per USEPA guidance,
toxicity values for dermal contact (RfDs and CPFs adjusted) were derived from those toxicity

values based on oral exposure routes using the constituent-specific oral absorption efficiencies

presented in Table 3.
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4.0 EXPOSURE ASSESSMENT

This section provides information on the potential for constituent mi gration and describes
the potential human exposure pathways at the site under a hypothetical future residential
scenario. Exposure is defined as the actual contact of an organism with a chemical or physical
agent (USEPA, 1989a). Exposure is characterized by estimating the type and magnitude of
exposures to COC that are present at or migrating from a site. The potential for exposure is
evaluated by estimating the way an individual or population may come into contact with
constituents originating at a site. Typically this involves projecting concentrations along
hypothetical or probable pathways between sources and receptors. The projection usually is
accomplished using site-specific data and, when necessary, mathematical modeling. The
assessment of exposure includes characterization of the physical environment, identification of
exposure pathways (including migration pathways, exposure points, and exposure routes),
identification of potentially exposed individuals and populations, and quantification of exposure
as an average daily dose, where possible. For this site, because the results of the risk
assessment will determine the necessity for further remedial action, once exposure pathways
were identified as potentially complete, HBGs protective of those specific receptors were
developed. Comparison of reported soil concentrations to the HBGs will identify if further
remediation may be required. The following sections describe potential migration pathways and

exposure pathways at the site, and identify those exposure pathways that may be complete.

4.1 PHYSICAL AND CHEMICAL PROPERTIES INFLUENCING
CONSTITUENT MIGRATION

The environmental fate and transport of constituents are dependent on the physical and
chemical properties of those constituents, the environmental transformation processes affecting
them, and the media through which the constituents are migrating. The primary physical and
chemical properties of the constituents that may influence the potential for migration of the COC
in groundwater, saturated soil, and the vadose zone are presented in Table 4. A discussion of

the key properties of water solubility, specific gravity, volatility, organic-carbon partition
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coefficient (Koc), soil distribution coefficient (K,), octanol-water partition coefficient (Kow),
bioconcentration factors (BCFs), and half lives, and the effect of these properties on the

migration potential of the COC, is provided in Appendix B.
42 MECHANISMS OF MIGRATION

COC were detected in subsurface soils at the site. Soil containing residual levels of COC
can act as a source of constituents to other environmental media. This section discusses the

mechanisms by which migration to other media may occur at the site.

Migration of COC into the air from soil can occur via volatilization, the mass transfer
of an organic compound from a specific medium (i.e., water) to the air. Vapors can diffuse
from constituents in soil and migrate upwards through soil to the land surface. The ability for
this transfer or migration to occur will depend on other competing processes which could hinder
this migration. For example, if a constituent is highly soluble and dissolved in water, or
strongly sorbed to soil; it will be less likely to volatilize into the air even though it may also
have a high vapor pressure. Environmental factors that affect constituent volatilization and

transport through soil include the soil temperature, porosity, water content, and the depth to

impacted soil (Jury et al., 1983).

Generally, organic constituents with high vapor pressures (greater than 10 mm Hg) or
high Henry's Law Constants (greater than 10 atm-m?/mol) and molecular weights less than 200
g/mol are expected to volatilize readily from soil and water. BTEX and n-hexane have Henry's
Law Constants greater than 107, with the highest value being 0.77 atm-m*mol for n-hexane (the
surrogate compound used to represent TPH-g). Using this high Henry’s Law Constant to assess
the volatilization potential of TPH-g is conservative since the TPH-g petroleum mixture at this

site is believed to be weathered and composed of mostly heavier, much less volatile compounds.

Vapors that may migrate upward through the soil diffuse into ambient air when they

reach the surface. These vapors that may be released into the ambient air are subject to
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dispersion by prevailing winds and diffusion into the atmosphere. Vapors originating from
subsurface soil can, however, enter on-site buildings through cracks in building foundations.
These vapors are subject to limited dispersion and diffusion forces and may accumulate in indoor
air. Because hypothetical residential buildings may be built over impacted soil, the potential

exists for vapors to migrate up through the subsurface and intrude into the overlying buildings.

The migration of volatile constituents from subsurface soil to indoor air may be predicted
mathematically. A description of the vapor intrusion model used to predict COC migration to
indoor air is provided in Appendix C. Site-specific environmental factors accounted for in the
model include moisture content of soil, bulk density of soil, total soil porosity, and depth to
impacted soil beneath the building. Site-specific values for these parameters were obtained from

previous investigations at the site and from judgment based on known site conditions, such as

soil type.

There are two processes by which COC in surface soil may migrate into outdoor air.
Organic constituents may volatilize and migrate into the air. Constituents adsorbed to surface
soil may migrate into the air through the generation of dust either through wind erosion in
unpaved areas or mechanical means. Constituents released into the atmosphere are subject to

transport and dispersion by prevailing winds.

The potential for fugitive dust generation at the site is considered low because the
impacted soil is found at depth. However, during potential future construction at the site, dust
may be generated by construction and earth-moving equipment. In addition, impacted subsurface
soils may be moved to the land surface. Following construction, the majority of the site will
likely again be covered by buildings, pavement, or landscaping, thereby reducing the probability

of fugitive dust generation.

As discussed above, fugitive dust emissions may occur from wind or vehicle operations
during invasive activities conducted at the site. Constituents with relatively low organic carbon

partition coefficients (Koc values less than 1,000) and moderate to high water solubility (greater
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than 1 mg/L) are more likely to be associated with the water or vapor phases than to remain in
soil and therefore are unlikely to be present in emitted dust. BTEX and n-hexane fall into this
category; therefore, these constituents are not expected to be emitted in fugitive dust.

Naphthalene, used as a surrogate to represent TPH-d, is expected to adsorb to soil and migrate

with dust, rather than in vapor form.

4.3 EXPOSURE PATHWAYS

Whether a constituent is actually of concern to human health depends on the likelihood
of exposure, i.e., whether a complete exposure pathway exists. This section addresses the
potential for reasonable maximum exposure (RME) to COC detected in soil under hypothetical

future land use. The RME is defined as the highest exposure that is reasonably expected to
oceur at a site (USEPA, 1989a).

4.3.1 Conceptual Site Model

An exposure pathway is defined by four elements: (1) a source and mechanism of
constituent release to the environment; (2) an environmental transport medium for the released
constituent: (3) a point of potential contact by the receptor with the impacted medium (the
exposure point); and (4) an exposure route to the receptor at the exposure point. The objective
of the exposure assessment is to estimate the types and magnitudes of exposure to the COC,
known through sampling to occur in soil, that are present at or migrating from the facility.

Without exposure there 1s no risk. Thus, the exposure assessment is a key element of the risk

assessment.

The conceptual site model is based on a conservative residential land use scenario. The
evaluation of a residential scenario is conservative because current land use for the site is
commercial, In addition, a residential exposure scenario is expected to provide the most

conservative (heaith-protective) HBGs for the site, based upon potential exposure duration (i.e.,
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30 years for adult resident), the presence of sensitive receptors (i.e., children), and greater

number of potential pathways of exposure to COC in soil (i.e., direct contact with soil).

The current source of COC in the environment is impacted subsurface soil at 5 foot depth
and below. Surface soil at the site was not sampled, but is not expected to have been impacted
due to the nature of the primary release mechanisms which were leaks originating from
underground storage tanks and associated piping. Small surface spills that may have occurred
at the site during normal operations are not expected to have adversely impacted underlaying
soils due to the presence of asphalt and concrete paving. For the hypothetical future residential
scenario, it was assumed that subsurface soils would be moved to the land surface as part of
residential development.  This assumption is conservative, given that most residential
development involves removal or grading of only the top two feet of soil. The conceptual site
model, however, is based upon the assumption that COC are present in surface soil. Potential
exposure points therefore include surface soil, indoor air impacted by volatilization of COC from
surface and subsurface soil, and outdoor air impacted by volatilization of COC and emission of

fugitive dust from surface soil.

Possible exposure pathways for residential Jand use at the site include direct contact of
human receptors with impacted soil outdoors and inhalation of indoor vapors originating from
impacted subsurface soil. For each of the possible exposure pathways, a point of potential
contact between the receptor and the impacted medium must be determined for the pathway to

be considered complete.

It was assumed that impacted subsurface soils would be brought to the land surface
during development, and that the resulting impacted surface soil would remain uncovered by
vegetation or pavement. This scenario, although unlikely to occur, would resuit in potential
exposure of residents to impacted soil by direct contact. Exposure of residents to COC by direct
contact with impacted surface soil may occur via ingestion and dermal contact. Residents may
also be exposed via inhalation to volatile COC as vapors and non-volatile COC absorbed to

fugitive dust in ambient outdoor air. Indoor exposure of residents via inhalation to volatile COC
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originating from subsurface soil may occur if vapors intrude into buildings overlying the

impacted area.

If development of the site for residential land use occurs in the near future, then
construction workers may also be exposed to COC in subsurface soils. Excavation workers may
be exposed to COC by direct contact with impacted subsurface soils via incidental ingestion and
dermal contact. Excavation workers may also be exposed via inhalation to volatile COC as

vapors and to non-volatile COC adsorbed to fugitive dust.

In summary, potentially complete exposure pathways to soil for the residential land use

scenario are as follows:

. Exposure of adult and child residents via inhalation to volatile COC originating

from subsurface soil and intruding into overlying buildings.

. Exposure of adult and child residents via incidental ingestion, dermal contact, and

inhalation to COC in surface soil.

. Exposure of excavation workers via incidental ingestion, dermal contact, and

inhalation to COC in surface and subsurface soil.

4.3.2 Human Receptors

Human receptors were identified for a residential land use scenario. ~ Hypothetical
residential receptors to the indoor air pathway include both adults and children that may occupy
the future residential buildings at the site. Residents were assumed to be present in the residence
for 350 days per year and 24 hours per day. Adult residents were assumed to be present at the
residence for 30 years and child residents for 6 years. The estimates of RME residential
exposure duration were derived from USEPA (1989a) and Cal/EPA (1994) guidance. Other
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default exposure parameters for residential exposure were obtained from USEPA (1989a, 1991b)
and Cal/EPA guidance (1994).

Hypothetical residents, both adults and children, were also assumed to be potentially
exposed to impacted soil via direct contact. Residents were assumed to be present on-site and
outdoors for 350 days per year and 16 hours per day. Other default exposure parameters for
residential exposure were obtained from USEPA (1989a, 1991b) and Cal/EPA guidance (1994).

Development is expected to occur in the near future at the site, and excavation workers
were assumed to be potentially exposed to COC in soils. Workers were assumed to be in direct
contact with impacted surface and subsurface soils and outdoor air. Excavation workers were
assumed to be at the site for 8 hours/day, 5 days/week, for 12 weeks. Default exposure
parameters for evajuation the excavati_(;h worker exposure were obtained from USEPA (1990,

1991b) guidance.

4.3.3 Environmental Receptors

Exposure of environmental receptors to site-related constituents is not likely to occur for
several reasons. The site was 99 percent paved until recently, precluding exposure to soil (PHR,
1991). The commercial nature of the site operations is not conducive to developing or
supporting a complex ecosystem. In addition, impacted soil is located at depths that even
burrowing animals will not come in contact with under reasonable conditions. As a result, the
potential for terrestrial wildlife to be exposed to the COC present in subsurface soils is severely

limited or eliminated.
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5.0 RISK CHARACTERIZATION

Information from the toxicity assessment and characterization of exposure are combined

to generate quantitative HBGs. This section discusses the mathematical equations and exposure

parameters used to calculate the soil HBGs.
5.1 DERIVATION OF HEALTH-BASED GOALS (HBGS)

HBGs were calculated for soil based on hypothetical exposure of receptors under site-
specific exposure conditions. Equations presented in USEPA (1991b) guidance for development
of preliminary remediation goals were adapted for use here to calculate health-protective
medium-specific goals for soil. These goals, protective of the identified receptors, will be used
to determine if further remedial action is necessary and to focus any additional remedial action
at the site. A residential RME scenario was evaluated for future land use. Potential future
receptors evaluated for exposure to COC originating in soil were adult and child residents and

excavation workers.

To calculate HBGs, acceptable risk levels must be targeted. Following USEPA (1991)
guidance, the "target" cancer risk for each potential carcinogen was conservatively set at I x
10. USEPA has indicated that cumulative risk in the range of 10 to 10 may indicate the need
for risk management. Cumulative risk of greater than 10* indicates a need for further
investigation or remedial action (Federal Register, March 8, 1990). The "target" hazard quotient
(HQ) for non-cancer risk for constituents with different critical effects was set at 1. However,
ethylbenzene and toluene both exert effects on the liver and kidney (Table 1), so the target HQ

were set at 0.5, for a cumulative hazard index (HI) of 1.

The following sections present the HBG calculations and the resulting constituent-specific

HBGs.
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5.1.1 HBG for Soil Based on Vapor Intrusion

It was assumed that receptors could hypothetically be exposed to vapors diffusing from
the soil, migrating upwards, and entering on-site air spaces where the potential exists for the
accumulation and inhalation of vapors. A vapor intrusion model was used to calculate soil
HBGs for COC. The vapor intrusion model, developed by Daugherty (1991), was modified
through the use of site-specific assumptions to more accurately represent site-specific exposure
conditions. A discussion of the development of the vapor infiltration model is presented in

Appendix C.

The result of the Daugherty (1991) volatilization and vapor diffusion model is a
constituent-specific indoor air concentration potentially resulting from soil.  This air
concentration then can be used in exposure calculations to estimate the potential exposure for
hypothetical occupants of the modeled building and subsequently to develop HBGs. Equations
and model parameters used to calculate indoor air concentrations from target risk levels are
presented in Table 5. Equations and model exposure parameters used to calculate soil HBGs
from indoor air concentrations are presented in Table 6. A sample calculation is presented in
each table to illustrate the appiication of the equations. Site-specific information was used

whenever possible in place of default assumptions.

Site-specific values used in the model included an assumed residence of 2,000 square
feet, with a volume of 454 cubic meters, and environmental factors (i.e., depth to impacted
soil). For site-specific parameters for which values were uncertain, such as soil bulk density,
conservative estimates were developed using information collected in previous investigations.
Building air exchange rates and infiltration rates were estimated based on default values for
standard residential buildings. Constituent- and receptor-specific HBGs calculated for COC at

the site are presented in Tables 7 and 8 for adult and child residents, respectively.

The HBG for xylenes that is protective of an adult resident is 3,500,000 mg/kg. This

value is greater than a million (10% ppm and, therefore, is not itself a valid concentration goal.



21-

The calculation of a HBG greater than concentrations that are physicaily possible or probable
in soil arises from low toxicity of the constituent and factors governing potential constituent
migration. The calculated HBG for xylenes that exceeds a million ppm indicates that

concentrations of xylenes below saturation in soil at the site are health-protective.

The HBG for benzene that is protective of human health at a target excess lifetime cancer
risk (ELCR) level of 1 x 10%, assuming inhalation of vapors from subsurface soil that intrude
into overlying residential buildings in a RME scenario, is 3.2 milligrams per kilogram (mg/kg)
in soil based on adult resident exposure. HBGs for systemic toxicants that are protective of
child residents are more restrictive than those protective of adult residents. The minimum HBGs
for ethylbenzene, toluene, and xylenes in soil are 8,900; 2,800; and 760,000 mg/kg,
respectively, based on hypothetical child resident exposure to indoor air. HBGs for TPH-g and
TPH-d (using n-hexane and naphthalene as surrogates) are 180 and 3,600 mg/kg (Table B).

5.1.2 HBG for Soil Based on Residential Direct Contact

Equations and exposure parameters used to calculate HBGs protective of outdoor
residential exposure are presented in Table 9. A sample calculation is presented in the same
table to illustrate the application of the equations. Site-specific information was used whenever
possible in place of default assumptions. Receptor-specific default exposure factors, such as skin
surface area and body weight were obtained from USEPA (1989a, 1991b) and Cal/EPA (1994)
guidance. Soil HBGs, based upon target concentrations of COC at the point of exposure, were

calculated based upon physical and chemical parameters derived from USEPA (1990).

There are three potential exposure routes for each residential receptor: inhalation,
incidental ingestion, and dermal contact. A HBG for each potential exposure route was
calculated for cancer effects and for non-cancer effects. One HBG for cancer effects and one
HBG for non-cancer effects were then calculated for each constituent by combining HBGS for
the exposure routes (Table 9). The cancer effects HBG and non-cancer effects HBG as indicated

in Tables 9, 10 and 11 for adult and child residents, respectively; therefore, take into account
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exposure across multiple routes. The lower of the HBGs for cancer and non-cancer effects is
considered to be the constituent-specific and receptor-specific soil HBG for the residential direct

contact scenario.

The minimum HBG for benzene, protective of child health at a target ELCR level of 1
x 10, assuming direct contact with impacted surface soil in 2 RME scenario, is 0.43 mg/kg.
The minimum HBGs for ethylbenzene, toluene, and xylenes, in soil are 500; 280; and 19,000
mg/kg, respectively, based on hypothetical child resident exposure. Minimum HBGs for TPH-g
and TPH-d based upon the use of toxicity surrogates, are 68 and 30 mg/kg, respectively, for
protection of child residents exposed to impacted surface soil via direct contact.

5,1.3 HBG for Soil Based on Exca!;ation Direct Contact

Equations and exposure param'é-ters used to calculate HBGs protective of hypothetical
excavation worker exposure are presented in Tables 12 and 13 for non-carcinogenic and
carcinogenic effects, respectively. Sample calculations are presented in the same tables to
illustrate the application of the equations. Site-specific information was used whenever possible
in place of default assumptions. Receptor-specific default exposure factors, such as skin surface
area and body weight were obtained from USEPA (1990) guidance. Soil HBGs, based upon
target concentrations of COC at the point of exposure, were calculated based upon physical and

chemical parameters derived from USEPA (1990).

The cancer effects HBG and non-cancer effects HBG indicated in Tables 14 and 15 take
into account exposure across multiple exposure routes. The lower of the HBGs for cancer and
non-cancer effects is considered to be the constituent-specific and receptor-specific soil HBG

protective of health under the excavation worker scenario.

The minimum HBG for benzene that is protective of excavation worker health at a target
ELCR level of 1 x 10%, assuming direct contact with impacted surface soil in a RME scenario,

is 1 mg/kg (Table 15). The minimum HBGs for ethylbenzene, toluene, and xylenes in soil are
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640: 680; and 310,000 mg/kg, respectively, based on hypothetical excavation worker exposure.
Minimum HBGs for TPH-g and TPH-d, using toxicity surrogates, are 58 and 1,900 mg/kg,

respectively, for protection of excavation workers directly exposed to impacted soii.

52 COMPARISON TO CURRENT MEDIA CONCENTRATIONS

The constituent-specific and receptor-specific HBGs may be compared to maximum
detected soil concentrations to support a determination that no further remedial action is
required. The maximum detected concentrations were obtained from soil samples collected in
a judgmental manner (e.g., skewed toward impacted areas), thus, they cannot be considered
representative of exposure point concentrations, and instead constitute conservative estimates of
exposure point concentrations. Because they are conservative estimates in this case (areas of
maximum expected impact were selectively sampled), maximum detected concentrations are
appropriate to support the determination that further remediation is unnecessary based upon

health concermns.

Site-related concentrations of COC in soil that exceed HBGs based upon RME scenarios
and a target ELCR of 1 x 108 may indicate the need for further investigation, remedial action,
or risk management activity if exposure under the identified scenario actually occurs. Site-
related concentrations of COC in soil that are less than HBGs based upon RME and a target
ELCR of 1 x 10 or HI of 1 indicate that the site-related concentrations are health-protective

under the hypothetical future Jand use scenario.

Soil HBGs for protection of adult and child resident exposure via inhalation of vapors
accumulated in indoor air are presented in Tables 7 and 8, respectively. Soil HBGs protective
of adult and child resident RME, via incidental ingestion, dermal contact, and inhalation, to
COC in surface soil are presented in Tables 10 and 11, respectively. Soil HBGs protective of
excavation worker exposure, via incidental ingestion, dermal contact, and inhalation, to COC

in soil are presented in Tables 14 and 15.
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A summary of the minimum HBGs for each exposure scenario is presented in Table 16.
In general, the child resident exposed to surface soil via direct contact is the critical and most

sensitive receptor.

The maximum detected concentration of each constituent across the site is also presented
in Table 16. These concentrations were detected in soil samples from depths of 15 to 20 feet
bgs. For the purposes of this risk assessment, it was assumed that soils impacted at these
concentrations would be brought to the land surface and made available for direct contact by
hypothetical future residents. This scenario is unlikely to occur and represents a conservative
outlook for the site. Additionally, the volatile organic compounds would not remain in soil at
these concentrations for the prolonged exposure durations assumed, especially following
exposure to air at land surface. Even given these conservative assumptions, the maximum

detected soil concentrations remaining at the site do not exceed the most stringent HBGs for

residents or excavation workers.

It should be noted that HBGs in general do not take into account additive/synergistic or
antagonistic effects of chemical mixtures. Potential additive effects of toluene and ethylbenzene
on the same target organs were addressed in this risk assessment by setting the target HQ for
each constituent at 0.5. Recent sampling data indicate that benzene is the only carcinogen
currently present in impacted soil; therefore, target ELCR values were not adjusted to address
additivity of multiple carcinogens. Comparison of HBGs to individual constituent concentrations
at this site is a valid approach to support a recommendation of no further action because of the

limited number of COC at the site and the different target organs potentially affected by the
COC.
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6.0 UNCERTAINTIES

Uncertainty is inherent in the risk assessment process, and the potential sources of
uncertainty are identified in this section. Each of the three basic building blocks for risk
assessment (data evaluation, exposure assessment, and toxicity assessment) contribute
uncertainties. Environmental sampling itself introduces uncertainty, largely because of the

potential for uneven distribution of constituents in the environment.

Uncertainties in the risk assessment include selection of the exposed receptor population
(hypothetical residents), and the assumptions used to calculate HBGs. Exposure scenarios were
developed based on site-specific information supplemented by USEPA risk assessment guidance
documents, and professional judgment. Although uncertainty is inherent in the exposure
assessment, the exposure assumptions were chosen to err on the side of conservatism. The use
of conservative exposure assumptions is believed to result in calculations of HBGs below which

exposure will not result in adverse health effects.

The toxicity values and other toxicologic (health effects) information used in this report
are associated with significant uncertainty. Toxicity values used by the USEPA and Cal/EPA
are typically 10 to 10,000 times lower than the lowest concentration documented to produce
adverse health effects. Many toxicity values are developed using results of studies in which
laboratory animals are exposed to high doses, and the extrapolation to the low exposures for
humans is difficult, producing uncertainty. Although species differences in absorption,
distribution, metabolism, excretion, and target organ sensitivity are well documented, available
data are usually insufficient to allow compensation for these differences. Most laboratory studies
strictly control as many factors as possible, yet the human population is genetically diverse and
affected by a variety of diets, occupations, pharmaceuticals, and other factors. When human
epidemiologic data are available, a different set of uncertainties is present. For instance,

exposure dose is seldom well characterized in epidemiologic studies.
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Recent research on the mechanisms of carcinogenesis suggests that use of the linearized
multistage model to develop CPFs may overestimate the cancer risks associated with exposure
to low doses of chemicals. At high doses, many chemicals cause large-scale cell death which
stimulates replacement by division. Dividing cells are more subject to mutations than quiescent
(non-dividing) cells; thus, there is an increased potential for tumor formation. It is possible that
administration of these same chemicals at lower doses would not increase cell division and thus
would not increase mutations. This would suggest that the current methodology may

overestimate cancer risk.

There is also uncertainty associated with the toxicity of mixtures. For the most part, data
about the toxicity of chemical mixtures are unavailable. Rather, toxicity studies generally are
performed using a single chemical. G}i_emicals present in a mixture can interact chemically to
yield a new chemical or one can interfere with the absorption, distribution, metabolism, or
excretion of another. Chemicals also fnay act by the same mechanism at the same target organ
or can act completely independently. It was assumed that the mixture of constituents present at

the site results in neither synergistic nor antagonistic interactions.

As described previously, the constituent composition of TPH varies (especially with
weathering) and information in the literature is not always well defined. The TPH at the site
is weathered, and is thus expected to be less volatile and less mobile than n-hexane and
naphthalene (surrogates used to evaluate fate, transport, and toxicity of TPH-g and TPH-d,
respectively). The assumption that n-hexane and naphthalene represent weathered TPH

introduces additional uncertainty into the risk assessment.

The vapor intrusion modeling used to calculate the soil HBGs includes parameters for
which values must be assumed when site-specific data are not available. While the parameter
values for which site-specific data were not available were intentionally chosen to err on the side

of conservatism, these assumptions contribute some uncertainty to the results of the vapor

k4
intrusion modeling.
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The use of upperbound assumptions, focus on a RME scenario, no attenuation in
constituent concentrations over the assumed exposure period, and the conservatism built into the
RfDs and CPFs are believed to result in an overestimate of human health risk. Therefore,
concentrations of COC that are greater than the HBGs estimated in this report may still be

health-protective under site-specific conditions.
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7.0 FINDINGS AND CONCLUSIONS

The health risk assessment was prepared to develop HBGs for soil for exposures and
conditions unique to this site. For purposes of assessing potential exposures, it was assumed that

the site would be redeveloped as 2 residential property.

The presence of impacted subsurface soils at the site indicate that it is possible that COC
could volatilize and migrate into hypothetical future residential buildings. Exposure of aduit and
child residents via inhalation to vapors originating from subsurface soil and accumulating in
overlying buildings is considered to be a complete exposure pathway for future land use. Direct
exposure to COC in soil by adult and child residents via incidental ingestion, inhalation of
vapors and dust, and dermal contact was also assumed to be a potentially complete future
exposure pathway. Excavation workers could also come into direct contact with impacted soil

during redevelopment activities.

HBGs were developed for BTEX, TPH-g, and TPH-d that would be protective of adult
and child residents and excavation workers under hypothetical future conditions and the three
assumed exposure sCenarios. These concentration goals were based on a target ELCR of 1 x
10 (for potential carcinogens) or a target HQ of 1 (for noncancer effects potentially associated

with benzene and xylenes) or 0.5 (for noncancer effects potentially associated with ethylbenzene

and toluene).

The constituent-specific and media-specific HBGs presented in this report were compared
to maximum detected soil concentrations that reflect current conditions (Table 16}. Comparison
of HBGs to individual constituent concentrations at this site indicate that maximum detected soil
concentrations at the site are health-protective assuming exposure under the hypothetical
exposure scenarios. Therefore, future remediation or control measures are nof necessary to
protect humarn health. The data, as presented herein, indicate that current site conditions would

support residential land use and that closure of this site should be granted.
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e 1. Reference Doses, Target Sites, and Confidence Levels for Constituents of Concem, Former Unocal Service Station

Facility #2512, San Leandro, California.

RfDo (mg/kg/day) RfDi (mg/kg/day) Target Sites Confidence Level/
1stituent Subchronic Chronic Subchronic Chronic Oral Inhaiation Uncertainty Factor
Cs
1Zene NA NA NA 1.4E-04 NA hematological medium/ 100
ylbenzene 1.0E-01 1.0E-01 2.9E-01 2.9E-01 liver, kidney developmental low/1000
luene 2.0E+00 2.0E-01 2.9E-01 1.1E-01 liver, kidney CNS medium/1060
lenes 4.0E+00 2.0E+00 40E+00 * 20E+00 * hyperactivity NA medium/ 100
ni-YOCs
{exane (a] 6.0E-01 6.0E-02 5.78-02 5.7E-02 -+ CNS, testicles CNS medium/300
phthalene  [b] 4.0E-02 4.0E-02 40E02 * 37E04 GI system, anemia nasal effects low/1000

Cross-route extrapolation from oral to inhalation route (CalEPA, 1994).
a-Hexane used as a surrogate for TPH as gasoline.
| Naphthalene used as a surrogate for TPH as diesel.

ferences:  IRIS, 1994; USEPA, 1994; USEPA, provisional vajues for: naphthalenc RfDi; subchronic RfDo for ethylbenzeae; RfDi for benzene).

NS Central nervous system.

| Gastrointestinad.

g/kg/day Milligrams per kilogram per day.
A Not avaifable.

fDi Inhalation reference dose.

fDo Oral reference dose.

-mi-VOCs  Semi-volatile organic compounds.
0Cs Volatile organic compounds.
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Table 2.

Facility #2512, San Leandro, California.

Cancer Potency Factors, Tumor Sites, and USEPA Cuncer Classifications for Conslituents of Concem, Former Unocal Service Station

Oral CPF Inhalation CPF Tumor site USEPA
Constitucnt (kg-day/mg) {kg-day/mg) Oral Inbalation Classification
YOC
Benzene 1.0E-01 1.0E-01 leukemia feukemia A
References; Cal/EPA, 1992; IRIS, 1994; USEPA,1994.
CPF Cancer potency factor.

kg-day/mg
vOC

Kilograms-day per milligram.
Volatile organic compouand.

RC0286.001/UNOTAB2.XLS/10/12/94



Table 3.

Adjusted Toxicity Values Used o Assess Dermal Exposure for Constituents of Concem, Form

San Leandro, Califomnia.

er Unocal Service Staton Facility #2312,

QOral Dermal

RfDo (mg/kglday) CPFo Absorption Absorption PC RfDa (mg/kg/day) CPFa
Constituent Subchronic Chronic {kg-day/mg) Efficiency (a]  Efficiency [p]  (cmv/hour} Subchronic Chronic {kg-day/mg)
YOCs
Benzene NA NA 1.0E-01 1.00 0.25 1.00E-01 NA NA 1.0E-01
Ethylbenzene 1.0E-01 1.0E-01 NC 1.00 0.25 1.20E+00 1.0E-01 1.0E-01 NC
Toluene 2.0E+00 2.0E-01 NC 1.00 0.25 1.C0E+00 2.0E+00 2.0E-01 NC
Xylenes 4.0E+00 2.0E+00 NC 1.00 0.25 8.00E-02 4 0E+X0 2.0E+00 NC
Semi-YOCs
n-Hexane 6.0E-01 6.0E-02 NC 1.00 0.10 5.30E-02 6.0E-0l 6.0E-02 NC
Naphthalene 4.0E-02 4.0E-02 NC 0.85 0.03 [c] 6.90E-02 34E-02 34E-02 NC
CPF Cancer potency factor. PC Permeability constant.
mg/kg/day Milligrams per kilogram per day. R{D Reference dose.
NA Not available. Semi-VOCs  Semi-volatile organic compounds.
NC Not evaluated as a carcinogen. VOCs Volatile organic compounds.
{a] RiDoral and CPForal are divided by the constituent-specific oral absorption efficency to derive an adjusted RfD

ib]
[c]

and CPF to assess dermal exposure.
Ryan, et al, 1987.
ATSDR (1990 profile for Benzo(a)pyrene.
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Table 4.  Physical and Chemical Properties of Organic Constituents of Concern, Former Unocal Service Station Facility #2512, San Leandro, California.

Henry's Groundwater Soil

Molecular Water Vapor Law Coastant TW T

Constituent Weight  Solubility Specific Pressure (atm-m*mol) Diffusivity Koc Log Low High Low High
(gfmol) (mg/L 25°C) Gravity {(mm Hg 25 °C) (25 °C) (cmi/sec) (mL/g) Kow (days) (days)
VOCs
Benzene 78 1,780 0.88 9.5E+01 5.48E-03 0.09320 49 - 100 1.56 - 2.15 10 - 720 5- 16
Ethylbenzene 106 152 - 208 0.87 9.5E+00 8.68E-03 0.06687 95 - 260 3.05-3.15 6 - 228 3- 10
Toluene 92 490 - 627 087 2.8E+01 6.74E-03 0.07828 115-E30 2.11-2.80 7- 28 4- 22
Xylenes {mixed) 106 162 - 200 0.87 6.6E+00 - 8.8E+00 6.30E-03 0.07164 128 - 1,580 2.17-3.20 14 - 360 7- 28
IPH
n-Hexane [a] 86 18 (20 °C) 0.66 1.20E+02 (20 °C) 7.70E-01 0.07461 890 2.77 ND ND
Naphithalene {b] 128 30-34 1.16 2.3E-01 - 8.7E-01 4.60E-04 0.08205 550- 3,160 32-47 1- 258 166 - 48
Refercuces: Howard et al., 1991; Howard, 1990 and 1989; Lugg, 1968; Mackay and Shiu, 1981; Montgomery and Welkom, 1990; Research Triangle Iustitute (RTI), 1987,
Shen, 1982; USEPA, 1992; and Verschueren, 1983.
[a} n-Hexane used as a surrogate for TPH as gasoline.
[vj Naphthalene used as a surrogate for TPH as diesel.
atm-m¥mol Atmospheres-cubic meters per mole. Likg Liters per kilogram.
BCF Bioconcentration factor. mg/L Milligrams per liter.
°C Degrees Celsius. ml/g Milliliters per gram.
cmlfsec Square centimeters per second. mm Hg Millimeters of mercury.
g/mol Grams per mole. ND No data.
Koc Organic carbon partition coefficient. TY Half-life.
Kow QOctanol-water partition coefficient. TPH Total petroleum hydrocarbons.
VOCs Volatile organic compounds.
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Page Lol 2

Table 5. Equations tor Calculation of Indoor Air Concentration for the Daugherty Vapor Intrusion Model, Former Unocal Service Stalion
Facility #2512, San Leandro, California.

Ci (mg/m?) = TCR x BW x AP

CPFix BRxEFxED x ET
Ci{(mg/m%) = THI x BW x AP

(1/RfDi) x BR x EF x ED x ET

where: N
AP Averaging period (25,550 days [70 yrs x 365 days/yr] for cancer effects; ED [yrs] x 365 days/yr for non-cancer effects).
BR Breathing rate (0.6 m3/hour for reasonable maximum exposure [RME]).
BW Body weight (70 kg for the adult and 15 kg for a child).
Ci Indoor air concentration (mg/m3).
CPFi Cancer potency factor for inhalation (kg-day/mg).
ED Exposure duration (30 years for adult RME and 6 years for a child).
EF Exposute frequency (350 days/year for RME).
ET Exposure time (24 hours/day at home for RME).

kg-day/ng  Kilogram-days per milligram.
mg/kg/day  Milligrams per kilogram per day.

RIDi Inhalation reference dose (mg/kg/day).
TCR Target carcinogenic risk (1.0E-06) for each constituent.
THI Target hazard index (1) for those constituents without similar critical effects.

Sample calculation appears on page 2.

RCO286.001/UNOTABS. XLS/10/12/94
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Table 3. Equations for Calculation of Indoor Air Concentration for the Daugherty Vapor Intrusion Model, Former Unocal Service Station
Facility #2512, San Leandro, California.

Sample calculation fur benzene vapors from soil; cancer effects; adult RME:

Ci= 1.0E-06 x 70 kg x 25,550 days = 1.2E-04 mg/m3
1.0E-01 kg-day/mg x 0.60 m3hour x 350 days/yr x 30 years x24 hours/day

Sampie calculation for ethylbenzene vapors in soil; non-cancer cffects; adult RME:
(THI = 0.5 because ethylbenzene and and toluene may affect the same Larget organ)

Ci= 0.5 x 70 kg x 10,950 days =7.4E-01 mg/m3
(1/0.29 mg/kg/day) x 0.60 m3hour x 350 days/yr x 30 years x 24 hours/day

Reference:  Daugherty, 1991.
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Table 6. Lguations (or Calcutiion of Vapor-Phase Ilux and ealth-Based Goal for Soil Using the Daugherty Vapor Intrusion Model,
Former Unocal Service Station Facility #2512, San Leandro, California.

HBG (mg/kg) = Cpw x Koc x foc
where:
Cpw (mg/L) = Csg
UC1H x Ho

Csg {(mg/cm3) = FxX

De
De (cm¥sec) = Di x (Pt - Pw)*3.33

P
F (mgfom?¥/sec) = Cix AERxV
AxUC2xUC3
where:
A Area of infiltration (0.093 m?) (arca of aparument foundation {186 m? ] x infiltration ralio [0.0005]).
AER Building air exchange rate (0.5 volumes per hour).
Ci Indoor air concentration (mg/m?3) (see Table 5).
cm¥/m? Square centimeters per square meter.
cm?/fsec Square centimeters per second.
Cpw Concentration in soil pore water (mg/L).
Csg Concentration in soil gas (mg/cm3).
De Effective diffusion coefficient (cm¥/sec).
Di Diftusivity (constituent-specific) (cm?sec).
F Flux {mg/cm?/sec).
foc Fraction of organic carbon (unitless) (assumed 0.02).
HBG Health-based soil goal (mg/kg).
Ho Unitless Henry's Law Constant (Henry's Law Constant [constituent-specific] /0.02404).
(0.02404 is product of ideal gas constant [8. 205E-06 atm-m¥mol/K] and absolute temperature {293 K at 20° C] = atm-m*mol).

Koc Organic carbon partition coefficient (L/kg); midpoint of range in Table 4 was used.
L/cm3 Liters per cubic centimeter.
mg/cm¥/sec  Milligrams per square centimeter per sccond.
mg/cm? Milligramns per cubic centimeter.

Example calculation appears on page 2.
RC0286.001/UNOTAB6.XLS/1(/12/94
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Tablc 6. Equations for Caleulation of Vapor-Phitse Flux and Flealth-Based Goal for Soil Using the Daugherty Vapor Intrusion Model,
Former Unocal Service Station Facility #2512, San Leandro, California.

me/kg Milligrams per kilogram.

mg/L Milligrams per liter.

mg/m? Milligrams per cubic meter.

Pt Total soil porosity (0.35) (unitlcss) .

Pw Water filled porosity, unitless (assumed 0.10).

s¢C Second.

ucCl Unit conversion (0.001 L/icm?®).

ucz Unit conversion (10,000 cm¥m?).

uc3 Unit conversion (3,600 sec/hour).

v Volume of the residence (454 m3) (area of foundation {186 m?] x Hr [height of cciling, 244 m]).
vph Volumes per hour.

X Depth to impacted soil (457 c) (average depth of soil samples, 15 feet).

Sample calculation of vapor-phase flux and heatth-based goal for benzene in soil based on carcinogenic effects; aduit RME:

F (mgfcm?/sec) = 1.2E-04 mg/m3 x 0.5 vph x 454 m? = 8.0E-09 mg/cmm?/sec
0.093 m? x 10,000 cm?/m? x 3,600 sec/hour

De (cm?¥scc) = 0.09320 cmi?/sec x (0.35 - 0.13°3.33 = 0.00752 cim¥/scc
(0.35p
Csg (mgfem3) = 8.0E-09 ma/cm¥sce x 457 cm = 4 9E-04 mg/cm?
0.00752 cim¥/sec
Cpw (mg/L) = 4 9E-(4 mg/cm? =2.1 mg/L

0.001 L/cm3 x 0.228

HBG (mg/kg) = 2.1 mg/L x 74.5 L/kg x 0.02 =32 mg/kg

Reference:  Daugherty, 1991.
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Table 7. Soil Health-Based Goal Calculations Based on Vapor Intrusion for a Hypothetical Adult Resident, Reasonable
Maximum Exposure, Former Unocal Service Station Facility #2512, San Leandro, Califomia.

Cancer Effects Non-Cancer Effects Minimum
Ci CPFi HBG Ci RfDi HBG HBG*
Constituent (mghn¥) (kg-dayimg) TCR {mg/kg) (mg/m? {mg/kg/day) THQ (mg/kg) (mg/kg)
YOCs
Benzene 1.2E-04 1.0E-0l 1E-06  3.2E+00 7.1E-04 1 4E-04 l 1.9E+01 32
Ethylbenzene NC NC NC NC 7.4E-01 29E-01 05 4.2E+04 42,000
Toluene NC NC NC NC 2.8E-01 [.1E-0l 05 13E+M 13,000
Xylenes NC NC NC NC 1.0E+01 2.0E+00 1 3.5E+06 3,500,000 <]
TPH o
n-Hexane [a] NC NC NC NC " 29E-01 5.7E-02 1 8.3E+02 830
Naphthilene [b] NC NC NC NC 1.9E-03 3.7E-04 1 1.7E+04 17,000
Goals developed using Daugherty (1991).
* The minimum of the HBGs calculated for cancer and non-cancer cffects, rounded to 2 significant [igures.
[a] n-Hexane vsed as a surrogate for TPH as gasoline.
[b] Naphthalene used as a surrogate for TPH as diesel.
fcl Value is greater than a million {10 ) parts per million (ppm), and therctore is not itself a valid concentration goal, but

indicates that concentrations below saturation are health-protective.

Ci Iidoor air concentration (mg/m?3).

CPF1 Cancer potency factor for inhalation {kg-day/mg).
HBG Health-based soil goal (mg/kg).

NC Not evatuated as a carcinogen.

RfD1 Reference dose for inhalation exposure (mg/kg/day).
TCR Target cancer risk.

THQ Target hazard quotient.

TPH Total petroleum hydrocarbons.

VOCs Volatile organic compounds.

RC0286.001/UNOTABT.XLS/10/12/94



Table 8. Soil Health-Based Goal Calculations Bascd on Vapor Intrusion for a Hypothetical Child Resident,
Reasonable Maximum Exposure, Former Unocal Service Station Facility #2512, San Leandro, California.

Cancer Effects Non-Cancer Effects Minimum

Ci CPFi HBG Ci RiDi HBG HBG*
Constituent (mg/m?¥ (kg-day/mg) TCR {mg/kg) (mg/m3) (mg/kg/day) THQ (mg/kg) (mg/kg)
VOCs
Benzene 1.3E-04 1.0E-01 1E-06  3.4E+00 1L.5E-04 L4E-04 1 4. 1E+00 34
Ethytbenzene NC NC NC NC 1.6E-01 2.9E-01 0.5 8.9E+03 8,900
Toluene NC NC NC NC 6.0E-02 1.1E-01 0.5 2.8E+03 2,800
Xylenes NC NC NC NC 22E+00  2.0E+00 1 7.6E+05 760,000
IPH
n-Hexane [a} NC NC NC NC 6.2E-02 5.7E-02 1 1.8E+02 180
Naphthalene [b] NC NC NC NC 4.0E-04 3.7E-04 3.6E+03 3,600
Goals developed using Daugherty (1991).

* The minimum of the HBGs calculated (or cancer and non-cancer effects, rounded to 2 significant hgures.

[a] n-Hexane used as a surrogate for TPH as gasoline.
[b] Naphthalene used as a surrogate for TPH as diesel.
Ci Indoor air concentration {(ing/m?3}.
CPFi Cancer potency factor for inhalation (kg-day/mg}.
HBG Eealth-based soil goal (mg/kg).
NC Not evatuated as a carcinogen.
RfDi Reference dose for inhalaton exposure (mg/kg/day).
TCR Target cancer risk.
THQ Target hazard quotient.
TPH Total petroleum hydrocarbons.
VOCs Volatile organic compounds.

RCO286.001/UNOTABS.XLS/10/12/94
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Table 9. Equations for Health-Based Soil Goals for Outdoor Residential Exposure, Former Unocal Service Station
Facility #2512, San Leandro, California.

Route-Specific HBGs:

Oral;

(TCRor THI) x BW x (AP, or APy} % {106 mg/kg)

HBG
(HBG )¢ oene IR, x EP x EF x [CPF, or (IRD)]

Dermal:

(TCRor THI} x BW x (AP or AP,.} x (10°mg/kg)

HBG
(HBGpcanc = <TA % SAE x ABS, X EF x EP x [CPF, or (I/RID,)]

Inhalation:

(HBG) _ (TCRor THI) x BW x (AP or APy} x 24 lrs/day
Jeane T TTIBED +(I/VE) X BR x ET x EF x EP x [CPF or (RID)]

where:

LS x Vx DH (3,600 sec/hr) = (1,000 g/kg)

PEF =
A RE % (1 -G) x (Um/Ut) x Fy
VE LS x V x DH » (3.14 x ot x T)"®
A x (10,000 cm*/m ) 2 x Dei x Pt x Kas x (10~ kg/g)
o - Dei x Pt
Pt + [ps x (1 -Pt)y/Kas]

Dei = Dix Pt*
Kas = H/RT x Kd)

Cancer Effects HBG:

1
1 L 1 R 1
(ABG,). (HBG,), (HBG).

Non-Cancer Effects HBG:

HBG, =

1
1 N 1 N 1
BG e (FBGe  BG

HBGy =
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Table 9. Equations for Health-Based Soil Goals for Qutdoor Residential Exposure, Former Unocal Service Station
Facility #2512, San Leandro, California.

HBG = Minimum result of HBG¢ and HBGye.

where:

o Alpha; calculation intermediate (cm?/sec).

A Contiguous area of contamination (2,025 m?).

ABS, Dermal absorption efficiency, constituent-specific.

AP,  Averaging period for cancer effects (25,550 days).

APy  Averaging period for non-cancer effects (days); EP x 365 days/year.

BR Breathing rate (20 m%day for adult, 10 m’/day for child).

BW Body weight (70 kg for adult, 15 kg for child).

CPF  Cancer potency factor for oral (CPE), dermal (adjusted to an absorbed dose, CPF,), or inhalation exposure {CPF)
(kg-day/mg; inverse of mg/kg/day) .

Dei Effective diffusivity (cm?/sec).

DH Diffusion height (2 m).

Di Diffusivity in air (cm¥sec); constituent-specific .

EF Exposure frequency (350 days/year) .

ET Exposure time (16 hours/day) .

EP Exposure period (30 years for adult, 6 years for child) .

Foc Fraction organic carbon in soil (0.02), default value used to calculate Kd.

Fy Function of Ut/Um (0.00254) (unitless); Fx = 0.18 x [ 8x? + 12x 1 x exp(-x®), where x = 0.886 x (Ut/Um).

G Fraction of vegetative cover (unitless); conservatively assumed as zero.

H Henry's Law Constant (atm-m*/mol); constituent-specific .

HBG Health-based goal for soil (mg/kg); minimum of the HBG (based on cancer effects) and the HBGy, (based on non-
cancer effects), which are based on the route-specific HBGs (HBG, for the oral route, HBG, for the dermal route,
and HBG, for the inhalation route}.

IR Ingestion rate of soil (100 mg/day for adult, 200 mg/day for child) .

Kas Soil-air partition coefficient (g soilfcm? air), constituent-specific.

Kd Soil-water partition coefficient (cm’/g or mL/g); constituent-specific. Kd is calculated as Foc x Koc.

Koc Organic carbon partition coefficient (cm’/g or mL/g); constituent-specific .

LS Length of side (cross-wind) of contaminated area (45 m).

PEE  Particulate emission factor (4.63 x 10° m/kg).

Pt Total soil porosity (0.35) (unitless), conservative default value.

ps True soil or particle density (2.65 g/cm’), default value.

RF Respirable fraction (0.036 g/m*/hr).

RfD Reference dose for oral (RID,), dermal (adjusted to an absorbed dose, RID,), or inhalation (RfD,) intake
(mg/kg/day).

RT Product of the ideal gas constant (8.206 x 10° atm-m*/mol/K) and the Kelvin temperature (298 K at 25 °C) =
0.02445 atm-m*/mol.

SAF  Soil adherence factor (1 mg/cm®/day).

SSA  Exposed skin surface area (5800 cm? for adult, 2000 cm? for child).

T Exposure interval (9.5 x 10° seconds).

TCR  Target excess lifetime cancer risk (1 x 10°® Tunitless]).

THI Target hazard index (sum of 1.0 [unitless] for constituents with same critical effect).

Um Wind speed (3.6 m/sec [NOAA, 19747).

83 Equivalent threshold value of windspeed at 10 meters (12.8 m/sec).

v Wind speed in the mixing zone (1.8 m/sec), Um/2.

VF Volatilization factor (site- and constituent-specific} (m¥kg).

s Lk iMaambar 19 1004
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Table 9. Equations for Health-Based Soil Goals for Outdoor Residential Exposure, Former Unocal Service Station
Eacility #2512, San Leandro, California.

Example Calculation: (benzene, adult RME)

PER = (45m) x (1.8 mfsec} x (2 m) < (3,600 secihr) x (1,000 g/kg)
(2,025 mz) (0.036 gfmzﬂlr) x {1 -0y x {(3.6 m/sec)f{12.8 mlsec)]’ x (0.00254)
= 1.4 x 10" mYkg
Dei = (0.0932cm ¥sec) x (0.35)°% = 6.59 x 107% em Ysec

-3 -y 3
Kas = (5.48 x 107 atm~m */mol) - 15x 10" gfem?

(0.02445 atm -m */mol) % (74.5 cm gy % (0.02)

035 + [(2.65g/m?) x (1 -035)(L5 x 107 g/em*) ]

-3 2
(6.59 x 10 cm ¥sec) x 0.35- = 105 107 cm Ysec

vp - [(45m) x (1.Bmjsec) x @m “ [3.14 x (195 x 10 mkg) x 9.5 x 107 sec) '
(2,025 m? x (10,000 cm?m?) 2 x (6.59 x 1072 cm?/sec) x (0.35) x (1.5 x 107 glem?) x (107 kg/g)
= 8,802 m’fkg

Cancer Effects HBG:

(10 x (70kg) x (25.550 days) x (10°mg/kg)

(HBG,).
(100 mg/day) x (350 dayfyr) x (30yr) x (0.1kg-day/mg)
= 17mg/ke
(HBG). = (10 x (70kg) x (25,550 days) x (10° mg/kg)
e (5.800cm ) x (I mglem Yday) x (0.25) x (350 daysfyr) x (30yr) x (0.1 kg ~day/mg)
= 1.2 mg/kg
(HBG), = (1079 x (70 kg) % 525.550 days) x (24 hr/day)
1 1 m hr day
20— x 16 %350 — Ak
+ = b dayx = = 350 yr % 30 yr x (0.1 kg-day/mng)

3
14xion ™ | 8,802.—
kg kg

= 1.1 mg/kg
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Table 9. Eguations for Health-Based Soit Goals for Outdoor Residential Exposure, Former Unocal Service Station
Facility #2512, San Leandro, California.

1
i . 1 . 1
17 mg/kg 1.2 mg/kg 1.1mg/kg

0.56 mgikg

HBG. =

Non-Cancer Effects HBG:

There is no available toxicity value for non-carcinogenic effects of benzene via oral exposure, therefore (HBG )y was not
calculated.

There is no available toxicity value for non-carcinogenic effects of benzene via dermal exposure, therefore (HBG )y was
not calculated. _

(1) x (70 kg) x (10,950 yr) x (24 hrfday)

3
«20 3 1600 35092 3pyrx 1
e o3 day  day v 7% 0.00014 mg/kg -day
1.4)(10”-—-1;‘? 8,802@'

(HBG)
Ve n ) I

6.7 mg/kg

HBG,. = 6.7mgkg

HBG = Minimum ( 0.56 mg/kg ; 6.7 mg/kg ) = 0.56 mg/kg




Table 10. Health-Based Goal Calculations for Outdoor Adult Resident Exposure to Soil, Former Unocal Service Station Facility #2512, San Leandro, Califomnia.

-

CANCER EFFECTS H | NON-CANCER EFFECTS Minimum

VF Route-Specific HBGs (mg/kg) Cancer Route-Specific HBGs {ma/kg) Non-Cancer IIBG *

Constituent {m¥kg) Oral Dermal Inhalation Cffects HBG Oral Dermal Inhalation Effects HBG (mgkg)
(E[BGoxe  (HIBGd) {HB3Gi)e LBGc (HBGome  (HBGd)ac  (HBGiyac HBGre

Benzene 8,862 1.7E+01 1.2E+00 1.1E+Q0 5.6E-01 NA NA 6.7E+00 6.76+00 0.56
Ethylbenzene 12,828 NC NC NC NC 3.7E+04 2.5E+03 1.0E+04 1.9E+03 1,500
Toluene 11,603 NC NC NC NC T.3E+04 5.0E+03 3.5E+03 2.0E+03 2,000
Xylenes 32,135 NC NC NC NC 1.5E+06 1.0E+03 3.5E+05 74E+04 74,000
Ied
n-Hexane [a] 2.50E+03 NC NC NC NC 4 4E+04 7.6E+03 7.8E+02 7.0E+02 700
Naphthalene  [b] 1.64E+05 NC NC NC NC 2.9E+04 1.4E+04 33E+02 3.2E+02 320
* The minimum of the HBGs calculated for cancer and non-cancer effects, rounded to 2 significant figures.
[a] n-Hexane used as a surrogate for TPH as gasoline.
b Naphthalene used as a surrogate for TPH as diesel.
mg/kg Milligram per kilogram.
m?/kg Cubic meters per kilogram.
NA Not avaitable; insufficient toxicity data.
NC Not a suspected carcinogen.
HBG Health-bascd goal for soil (mg/ks).
VF Soil-to air volatilization factor (m/kg).
VOCs Volatile organic compounds.

RCO236.001/UNOTABIO.XLES/10/1 /54



Table L 1.

Health-Based Goal Calculations for Qutdoor Child Resident Exposure to Soil, Former Unocal

Service Station Fucility #2512, San Leandro, Califormia.

CANCER EFFECTS 1 [ NON-CANCER EFFECTS ] Minimum

VF Route-Specific HBGs (mgfke) Cancer Route-Specific HBGs (mg/kg) Non-Cancer HBG*

Constituent (m¥kg) Oral Dermal Inhalation Effects HBG Oral Dermal Iahalation Effects HBG (mp/kg)
{(HBGox  (HBGd) (HBGi) HBGc (HRGone  (HBGdjne _ (HBGi)ne HBGne

YOCs
Benzene 2,784 9.1E+400 3.7E+00 5.1E-01 4.3E-01 NA NA 6.1E-01 6.1E-01 043
Ethylbenzene 4,057 NC NC NC NC 3.9E+03 1.6E+03 9.2E+02 5.0E+02 500
Toluene 3.66% NC NC NC NC 7.8E+03 3.1E+03 3.2E+02 2.8E+02 280
Xylenes 10.162 NC NC NC NC 1.6E+03 6.3E+04 3.2E+04 1.9E404 19,000
1PH
n-Hexane [a) 7.90E+02 NC NC NC NC 4.7E+03 4.7E+03 7.0E+01 6.8E+01 68
Naphthalene  [b} 5.19E+04 NC NC NC NC 3.1E+03 8.9E+03 3.0E+01 3.0E+01 30
* The minimum of the HEGs calculated for cancer and non-cancer effects, rounded to 2 significant figures.
[a) n-Hexane used as a surrogate for TPH as gasoline.
[b] Naphthalene used as a surrogate for TPH as diesel.
mg/kg Milligram per kilogram.
m¥kg Cubic meters per kilogram.
NA Not available; insufficient toxicity data.
NC Not a suspecled carcinogen.
HBG Health-based goal for soil {mg/kg).
VF Soil-to air volatilization factor (m¥kg).
VOCs Volatile organic compounds.

RCUZES.COLUNOTABE LXLS/ 1071294



able 12, Bquation for Soil Human Health-Based Goals fur Flypotheticul 12

Facility #2512, San Leandro, California.

xeavation Worker, Non-Carcinogenic Littects, Former Unocul Service Station

Jon-Carcinogens
IBG (mgfkg) =

where:
ABS
AT
BW
ED
EF
HBG
IRair
IR s0il
PEF
RiDa
RiDi

THL = BW xAT
EF x ED x {[L/RfDo x UCF x IRsoil]+[1/RfDa x SSA x SA x ABS x UCF)+[I/REDi x IRair x ({I/VE+[L/PEED]

Dermal adsorption efficiency (Table 3).

Averaging time for non-carcinogenic effects, (84 days [12 weeks x 7 days/week] for excavation worker).
Adult body weight (70 kg).

Exposure duration (I year for excavation worker).

Exposure frequency (60 days/year for excavation worker).

Health-based soil goal (mg/kg).

Workday inhalation rate (6.6 m*day [0.83 m¥hour 8 hours/day] for excavation worker).

Soil ingestion rate (480 mg/day for excavation worker).

Particulate emission factor (1.4E+11 m3¥kg) (USEPA, 1991b).

Reference dose adjusted for subchronic dermal exposure (Table 1). St
Reference dose for subchronic inhalation exposure (Table 1).

Reference dose for subchronic oral exposure (Table 1)

Soil adherence rate (¢ mg/em?/day).

Skin surface area (3160 cm? ; adult head, hands, and lower arms) (USEPA,1990).

Target hazard index.

Unit conversion factor (1E-06 kg/mg).

Soil-to-air volatilization factor {(m’/kg) (area-specific; constiluent-specific; from Table 9).

Sample calculation of HBG for an excavation worker for toluene in soil (unils omitted):

HBG= 0.5 x70 x 84

60 x 1 x([I/2 x 1E-6 x 4801+ (172 x 3,160 x 1x025x 1E-6] + [1/0.29 x 6.6 x ({ i/321 )+ [ L/14E+I1 nh

= 680 mg/kg
Reference: USEPA (1991D). mgfday milligram per day
kg kilogram m’/kg cubic meters per day
mg/kg milligram per Kitlogram mgfcm?-day milligram per square centimeter times day
m’/day cubic meters per day cm? square centimeter
kg/mg kilogram per milligram

RC0286.00/UNCTABI2.XLS/10/12/94



¢ 13.  Equation for Soil Human Health-Based Goals for a Hypothetical Excavation Worker, Carcinogenic Effects, Former Unocal Scrvice Station
Facility #2512, San Leandro, California,

3 (mg/kg) =
re:

.

»

TCR x BW x AT
EF x ED x ([CPFo x UCF x IRsoil}+[CPFa x SSA x SA x ABS x UCF)+[CPFi x [Rair x ([I/VF]+[1l/PEF]}])

Demmal absorption efficiency (Table 3).

Averaging time for carcinogenic effects, 84 days [12 weeks x 7 days/week] for excavation worker).
Adult body weight (70 kg).

Adjusted dermal cancer poteacy factor {Table 3).

Inhalation cancer potency factor (Table 2).

Oral cancer potency factor (Table 2).

Exposure duration {1 year for excavation worker).

Exposure frequency (60 days/year for excavation worker).

Workday inhalation rate (6.6 m¥day [0.83 m3hour x & hours/day] for excavation worker).
Soil ingestion rate (480 mg/day for cxcavation worker).

Particulate emission factor (L.4E+11 m¥kg) (USEPA, 1991a).

Soil adherence rate (I mg/cm?/day).

Health-based soil goal (mg/ke).

Skin surface arca (3160 cm? ; adult head, hands and lower arms) (USEPA, 1990).

Target excess individual lifetime cancer risk (1E-06).

Unit conversion factor (1E-06 kg/mg).

Soil-to-air volatilization factor (rnjfkg) (arca-specific; constituent-specific; from Tabie 9).

iple calculation of HBG for an excavation worker for benzene in soil (units omitted):

HBG= IE-6 x 70 x 25550

60 x1 x([0.1 x 1E-6 x480]+[0.01 x3.160 x I x025x1E-6]+[0.1 6.6 x([ 17244 | + [ /L4E+LL )]

=11 mg/kg
erence:  USEPA (1991b). mg/day milligram per day.
kilogram m/kg cubic meters per day
kg milligram per kilogram mg/cm?-day milligram per square ceatimeter times day
day cubic meters per day cm? square centitneler
g kilograum per milligram

RC0285.00L/UNOTAB13.XLS/10/12/94



Table 14.  Health-Based Soil Goals for a Hypothetical Future Excavation Worker, Non-Carcinogenic Effects,
Former Unocal Service Station Facility #2512, San Leandro, California.

Non-Cancer
Effects

VF Subchronic Toxicity Values (mg/kg-day) HBG
Constituent (m/kg) RfDo RfDa RIDi THI (mg/kg)
VOCs
Benzene 243 NA NA 1.4E-04 1 1
Ethylbenzene 354 1.0E-01 1.0E-01 2.9E-01 0.5 640
Toluene 321 2.0E+00 2.0E+00 2.9E-01 0.5 680
Xylenes 338 4. 0E+00 4 0E+00 4,0E+00 1 310,000
TPH
n-Hexane {a} 69 6.0E-01 6.0E-01 5.7E02 1 38
Naphthalene {b} 4,533 4.0E-02 3.4E-02 4.0E-02 1,900
[a] n-Hexane used as a surrogate for TPH as gasoline.
bl Naphthalene used as a surrogate for TPH as digsel.
m¥kg Cubic meters per kilogram:.

mg/kg Milligrams per kilogram.
mg/kg-day Milligrams per kilogram per day.

NA Not avaiiable.

RfDa Adjusted reference dose, subchronic.
RIDi Inhalation reference dose, subchronic.
RfDo Oral reference dose, subchronic.
HBG Health-based soil goal.

THI Target hazard index.

TPH Total petroleum hydrocarbons.

VF Soil-to-air volatilization factor.

VOCs Volatile organic compounds.



Table 15.  Soil Health-Based Goal for a Hypothetical Future Excavation Worker, Carcinogenic Effects,

Former Unocal Service Station Facility #25 12, San Leandro, California.

Toxicity Values (kg-day/mg) Cancer
VF Effects
Constituent {m3kg) CPFo CPFa CPFi TCR HBG
(mg/kg)
Benzene 244 1.0E-01 1.0E-01 1.0E-01 1.0E-06 11
CPFa Adjusted dermal cancer potency factor, kg-day/mg.
CPFi Inhalation cancer potency factor, kg-day/mg.
CPFo Oral cancer potency factor, kg-day/mg.
mikg Cubic meters per kilogram.
mg/ke Milligrams per kilogram.
HBG Health-based soil goal, mg/kg.
kg-day/mg Kilogram times day per milligram.
TCR Target excess lifetime cancer risk.

VF Soil-to-air volatilization factor, m¥kg.



Table 16. Comparison of Constituent Concentrations Detected in Soil to Health Based Goals, Former Unocal
Service Station Facility #2512, San Leandro, Califomia.

MAXIMUM HEALTH-BASED GOALS
DETECTED
CONCENTRATION VYapor Intrusion Direct Contacl Direct Contact
Adult Child Adult Child Excavation
Resident Resident Resident Resident Worker
Cs HBG HBG HBG HBG HBG

Constituent (mp/ks) (mg/kg) {mg/kg) (mg/kg) (ng/kg) (mpfkg)

VOCs

Benzene .12 32 34 0.56 0.43 1

Ethylbenzene 0.23 42,000 8,900 1,900 500 640

Toluene 0.21 13,000 _ 2,300 2,000 280 680

Xylenes (total) 1.7 3,500,000 [c} 760,000 74,000 19,000 310,000

-

TPH-g [a] 20 830 ’ 180 700 68 58

TPH-d (bl 13 7,000 ) 3600 320 30 1,900

[a] n-Hexane used as 2 surrogate for TPH-g.

[b] Naphthalene used as a surrogate for TPH-d.

[c] Value is greater than a million (10" parts per million (ppm), and therefore is not itself a valid concentration goal, but

indicates that concentrations below saturation are health-protective,
Cs Maximum detected conslituent concentration in soil.

HBG Health-based goals for soil.
mgkg Milligrams per kilogram.

TPH Total petroleum hydrocarbons.
VOCs Volatile organic compounds.
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APPENDIX A

TOXICITY ASSESSMENT



-1-

This section discusses the two general categories of toxic effects (non-carcinogenic or
systemic toxicant and carcinogenic) evaluated in risk assessments and the toxicity values used
to calculate risk. Toxicity values for non-carcinogenic effects were determined from available
databases. For this risk assessment, this included the USEPA’s Integrated Risk Information
System (IRIS), (1994); and when not available on IRIS, USEPA’s Health Effects Assessment
Summary Tables (HEAST) (USEPA, 1994). Toxicity values for carcinogenic effects were
obtained from the list of cancer potency factors (CPFs) compiled by the Standards and Criteria
Work Group of Cal/EPA (1992).

NON-CARCINOGENIC EFFECTS

For many systemic toxicant Ot non-carcinogenic effects, protective mechanisms must be
overcome before the effect is manifested. Therefore, a finite dose (threshold), below which
adverse effects will not occur, can be identified for non-carcinogens. A single compound might
elicit several adverse effects depending on the dose, the exposure route, and the duration of
exposure. For a given chemical, the dose that elicits no effect, the no observed effect level
(NOEL), when evaluating the most sensitive response in the most sensitive species tested is used

to establish a reference dose (RfD) for systemic toxicant effects.

The RfD is an estimate (with uncertainty spanning perhaps an order of magnitude or
greater) of a daily exposure tevel that is unlikely to cause non-carcinogenic health effects. Thus,
exposure levels below the RfD are unlikely to produce toxic effects in even sensitive
subpopulations. These values are calculated by the USEPA. Chronic RfDs are used to assess
long-term exposures ranging from 7 years to a lifetime; subchronic RfDs evaluate the potential
of adverse health effects associated with exposure to chemicals during a period of a few days
to 7 years. RfDs are derived by the USEPA by dividing the NOELs by uncertainty factors
typically ranging from 10 to 10,000 depending on the suitability and quality of the available
database. RfDs that are sanctioned by the USEPA are called verified reference doses for oral
exposure (RfD,s) or reference concentrations (RfCs) for inhalation exposure. In this risk

assessment, RfCs have been converted to reference doses for inhalation exposure (RfD;s) by



-

assuming an adult breathing rate of 20 cubic meters per day (m*/day) and a body weight of 70
kilograms (kg) (USEPA, 1993). RfCs or RfDs for inhalation have not been established for many
volatile organic compounds (VOCs). When they were not available, as with toluene, the oral
RfD was substituted as an inhalation RfD. Table 1 in the text of this report presents the RfDs
used in this risk assessment. Target sites affected by each constituent are shown in the table for
both inhalation and oral exposures. The confidence value and uncertainty factors associated with
the RfDs also are listed. The uncertainty factor represents a specific area of uncertainty inherent
in the extrapolation from the available data. The confidence levels (low, medium, high) assess

the degree of confidence the USEPA has in the extrapolation of available data.

Toxicity values (i.e., RfDs and CPFs) for dermal exposure are rarely available because
appropriate toxicity data are scarce. Therefore, the oral RfD and CPF are adjusted to an
absorbed dose, using the constituent-specific oral absorption efficiency, as recommended by the
USEPA (19892). In calculating a dermal RfD from an oral RfD, the oral RfD is multiplied by
the oral absorption efficiency (1.0 for VOCs); therefore, the dermal RfDs are equal to the oral
RfDs for VOCs.

CARCINOGENIC EFFECTS

Constituents are classified as known, probable, or possible human carcinogens based on
a USEPA weight-of-evidence classification scheme in which chemicals are systematically
evaluated for their ability to cause cancer in mammalian species and conclusions are reached
about the potential to cause cancer in humans. The USEPA classification scheme (USEPA,
1989a) contains six classes, based on the weight of available evidence, as follows:

A xnown human carcinogen;
Bi probabie human carcinogen -- limited evidence in humans;

B2 probable human carcinogen - sufficient evidence in animals and inadequate data
in humans;

C possible human carcinogen -- limited evidence in animals;



D inadequate evidence to classify; and

E evidence of non-carcinogenicity.

Constituents in Classes A, B1l, B2 and C generally are included in risk assessments as
potential human carcinogens; however, Class C carcinogens may be evaluated on a case-by-case

basis (USEPA, 1989a). The only carcinogen at this site was benzene, a Class A, known human

carcinogen.

The toxicity value used to evaluate cancer risk is called the cancer siope factor (CSF) by
USEPA and the cancer potency factor (CPF) by Cal/EPA. The CSF is generated by the USEPA
using a linearized (multistage) model for extrapolating cancer risk from high doses associated
with occupational exposure or laboratory animal studies to the low doses typically associated
with environmental exposures. The multistage model is based on a non-threshold theory in
which any exposure to a carcinogen may result in tumor formation. The model provides a 95
percent upperbound estimate of cancer incidence at a given dose. The slope of the extrapolated

curve, called the CSF, is used to calculate the probability of cancer associated with the exposure

dose.

CPFs used in this risk assessment are taken from Cal/EPA (1994). The CPFs developed
by Cal/EPA are generated using various models for extrapolating cancer risk from high doses
associated with occupational exposure or laboratory animal studies to the low doses typically
associated with environmental exposures. CPFs are derived from the assumption that any dose
level has a probability of causing cancer. The cumulative dose regardless of the exposure period
determines the risk; therefore, separate CPFs are not derived for subchronic and chronic
exposure periods. CPFs are derived for oral and inhalation exposures. Dermal effects also are
evaluated by calculating a dermal CPF from the oral CPF. This is done by dividing the oral
CPF by the oral absorption efficiency (1.0 for VOCs). Therefore, dermal CPFs are equal to
oral CPEs for VOCs. Table 2 in the text of this report presents the CPFs used in the risk



A

assessment. Target sites affected by each constituent are shown in the table for both the oral

and inhalation routes. USEPA cancer classifications also are listed.



APPENDIX B

PHYSICAL AND CHEMICAL PROPERTIES
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The water solubility of a substance is an important property affecting environmental fate.
Solubility is expressed in terms of the number of milligrams of a constituent that can dissolve
in one liter of water (mg/L) under standard conditions of 25 degrees Centigrade (°C) and one
atmosphere of pressure (atm). In general, solubilities range from less than 1 mg/L to totally

miscible, with most common organic chemicals falling between 1 mg/L and 1,000,000 mg/L
(Lyman et al., 1990). The higher the value of the solubility, the greater the tendency of a
constituent to dissolve in water. Thus, highly soluble constituents generally are more mobile
in groundwater and surface water and are more likely to leach in soil than a constituent with a
lower solubility. Benzene is the most soluble of the COC, with a reported solubility of 1,780
mg/L at 25 °C (Table 4) (constituents with solubilities greater than 1,000 mg/L are considered
highly soluble [Ney, 19907). n-Hexane is the least soluble, having a low reported solubility of
18 mg/L at 20 °C.

The specific gravity is the ratio of the density of a chemical in its pure state to the density
of water. Non-aqueous phase liquids with a specific gravity greater than one are denser than
water and will sink through the water table, whereas constituents with a specific gravity less than
one will float on the water table. The volatile BTEX compounds have specific gravities of
approximately 0.9 (Table 4), n-hexane has a specific gravity of 0.66 and the semi-volatile
naphthalene has a specific gravity of 1.2. Constituents that are completely dissolved in water

will not form a separate phase regardless of the specific gravity.

Volatilization of a constituent from an environmental medium will depend on its vapor
pressure, water solubility, and diffusion coefficient. Highly water-soluble compounds generally
have lower volatilization rates from water than do compounds with lower solubilities unless the
constituents also have high vapor pressures. Vapor pressure, a relative measure of the volatility
of constituents in their pure state, ranges from about 0.001 to 760 millimeters of mercury (mm
Hg) for liquids, with solids ranging down to less than 10%mm Hg. The vapor pressures of the
COC at this site range from a high of 120 mm Hg at 20 °C for n-hexane to 0.23 to 0.87 mm
Hg at 25 °C for naphthalene.
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The Henry’s Law Constant, combining vapor pressure with solubility and molecular
weight, can be used to estimate releases from water to air, The Henry’s Law Constant isa
partition coefficient used to predict the tendency of an organic constituent to volatilize or
"partition” from the aqueous or water phase to the vapor phase and may be experimentally
determined or calculated from vapor pressure and solubility. Organic compouﬁds with Henry’s
Law Constants in the range of 107 atmospheres-cubic meters per mole (atm-m*/mol) and larger
and molecular weights equal to or less than 200 grams per mole (g/mol) can be expected to
volatilize readily from water; those with values ranging from 107 to 10 atm-m*/mol are
associated with possibly significant, but not facile, volatilization; while compounds with values
less than 10°° atm-m?/mol will only volatilize from water slowly and to a limited extent (Howard,
1989; Lyman et al., 1990). All of the COC, with the exception of naphthalene, have Henry’s
Law Constants greater than 10% atm-m’/mol (Table 4), indicating the tendency to volatilize.
Although n-hexane and naphthalene are used as surrogates, TPH-g and TPH-d are mixtures of
compounds and as such do not have unique Henry’s Law Constants. Much of the hydrocarbons
comprising the TPH at the site are likely to be longer-chain hydrocarbons, which are not

considered as volatile as BTEX compounds, and are more likely to remain sorbed to soil.

The diffusion coefficient can be used as a means to predict the rate at which a compound
moves through the environment. Molecular diffusion is determined by both molecular properties
(e.g., size and weight) and by the presence of a concentration gradient, which means that
molecules of a chemical will migrate from areas of higher concentration to areas deficient in

molecules of that compound.

A partition coefficient is the ratio of the concentration of adsorbed constituent to the
concentration of aqueous phase constituent and is expressed in units of milliliters per gram
(ML/g). The octanol-water partition coefficient (Keu) often is used to estimate the extent to
which a chemical will partition from water into lipophilic or water-containing parts of organisms,
for example, animal fat. The organic carbon partition coefficient (K,.), used to determine the
adsorption potential of a constituent, may be determined empirically or may be estimated using

constituent-specific and soil-specific parameters. K, reflects the propensity of a compound to
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adsorb to the organic matter found in the soil or sediments. The normal range of K, values is
from 1 to 107, with higher values indicating greater adsorption potential. The potential for a
constituent to absorb to soil particles will affect migration through soil and aquifer materials.
When a constituent enters the soil/sediment environment, some of it will bind with particles
through the process of sorption and some will dissolve in the water contained in the spaces
between soil particles (pore water). The term "sorption" includes adsorption (constituent bound
to the outside of soil particles) and absorption (constituent distributed throughout the particle
matrix). Sorption to soil reduces volatilization, leaching, and biodegradation. A chemical that
is absorbed is less mobile because it is not easily released from the particle. Conversely, a
chemical that is adsorbed is released more easily and, therefore, may be mobile. The K,s for
the COC at this site range from 49 mL/g (minimum value provided for benzene) to 3,160 mL/g
(maximum provided for naphthalene)_' (Table 4). The K, indicates that naphthalene has the
greatest tendency to adsorb to soil, and benzene is least likely to become and remain sorbed to
soil. In general, K, increases with molecular weight. As a result, the longer chain, heavier
components of TPH are more likely to adsorb to soil than to volatilize or leach. The COC for

this site generally have low Ks and X_.s indicating a tendency not to partition into media other

than water.

The COC at this site do not tend to adsorb readily to soil or aquifer materials, and thus
are characterized by relatively high mobility in the environment. The components of the

weathered TPH are not expected to be as volatile or mobile as BTEX.

Constituent partitioning between soil and water generally is represented by the soil-water
distribution coefficient, K,. The K, like the K, may be determined empirically or may be
estimated using constituent-specific and soil-specific parameters. In the absence of site-specific
data, the parameters most often used to calculate K, for organic constituents are the K, and the
fraction of organic carbon in soil (fy), since K, commonly is expressed as the product of the K
and f,, (USEPA, 1989b). As with the K, higher K, values indicate that a larger percentage of
the constituent is associated with the soil solids, and the constituent therefore is less mobile 1n

the subsurface environment. Low values of K. (i.e., less than 1,000) and f,, coupled with high
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solubility, characterize constituents with a higher potential to migrate through soils or aquifer

materials (Ney, 1990).

Biodegradation is the biological process by which microorganisms break down organic
chemicals. Environmental factors such as moisture, pH, temperature, and available nutrients
will affect the rate of biodegradation. Constituents with high water solubility, low K, and low
K, values likely will biodegrade (Ney, 1990). The COC at the site have these properties.
Persistence is the "lasting power" of constituents and is commonly expressed in terms of half-
lives (T1/2) for specific environmental media. The half-life of a constituent is the period of time
required for one-half of the original mass of a compound to be transformed into other
constituents from the time of its introduction to the environment. Soil and groundwater half-
lives obtained from literature of the COC are presented in Table 4. Ranges are shown because
the rate of degradation varies according to environmental conditions and concentration. Half-
lives may be used to characterize the relative persistence of a constituent in various

environmental media.
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A vapor intrusion model was used to calculate indoor exposure to BTEX, TPH-g and
TPH-d, assuming the COC volatilize from soil and enter into an occupied building. The
conceptual model consists of estimating the concentration of the constituent in soil air and the
subsequent movement of the vapor phase constituent upward to the atmosphere, and then

estimating concentrations of the constituent in outdoor and indoor air. The calculation follows

the mathematical model developed by Daugherty (1991).

The vapor intrusion model is based on several assumptions (Daugherty, 1991). The
model considers only diffusive flux, not pressure or convection driven flow. The constituent
is assumed to be present as a nondiminishing steady state source. Biodegradation and other
attenuation forces are expected to occur in subsurface soils over time, therefore, this is a
conservative assumption. The system is assumed to be at equilibrium and exposure to COC
above equilibrium levels due to shutdown of the building ventilation system is assumed to -be
trivial in terms of lifetime exposure. It is assumed that flux occurs only through infiltration
areas such as cracks in the building slab and that flux through the building slab itself is

insignificant.

The vapor intrusion model was prpposed as a method to calculate concentrations of
constituents in indoor air based upon specified constituent concentrations in soil gas (Daugherty,
1991). For the analysis at this site, an acceptable constituent concentration in indoor air was
determined based upon target risk levels. The model was then applied in a backward direction
and the acceptable indoor air concentration was used to derive the target concentration in soil

gas and then the soil HBG.

The equations and parameter values used to calculate the soil HBGs are presented in
Section 5 of this report. Physical parameters such as moisture content, dry soil density,
porosity, and effective air permeability affect the rate at which the vapors from a volatile
compound may migrate through the soils. Site-specific values for these soil parameters were
used where available. Conservative default values were identified based upon known site

characteristics for parameters that were not measured directly. Assumed parameters of the
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hypothetical building were also used to apply the model (i.e., building dimensions). In cases
where site-specific values for model parameters were not readily available, conservative default

values were identified based upon known site conditions (i.e., moisture content of soil).

A maximum acceptable vapor phase flux (mg/cm¥/sec), given the indoor air concentration
derived from target risk levels, was calculated by dividing the product of the indoor air

concentration, building air exchange rate and building volume, by the area of infiltration:

F=CixAER x V
A x UC2 x UC3

where:

A Area of infiltration (m?)

AER Building air exchange rate (volumes/hour)
Ci Indoor air concentration (mg/m’)

UC2 Unit conversion (10,000 cm?/m?)

UC3  Unit conversion (3,600 sec/hour)

v Volume of building (m’)

The volatilized constituent diffuses upward through the soit. The rate of diffusion
through soil is determined by the soil characteristics and the constituent characteristics. If it is
assumed that diffusion through the soil is primarily vapor-phase diffusion (neglecting diffusion

through the soil moisture), then effective diffusivity (De) can be approximated as:



De

n

Di_x_(Pt-[M x anss
Pt?

where:

B Bulk density of soil (g/cm’)

De  Effective diffusion coefficient (cm?/sec)
Di  Diffusivity (cm?¥sec)

M Moisture content of soil (cm*/g)

Pt Total soil porosity (unitless).

The target concentration of constituent in soil gas was calculated by dividing the product

of the maximum acceptable flux and depth to groundwater by the effective diffusion coefficient:

Csg = F x X
De

where:

Csg  Concentration in soil gas (mg/em®)

De  Effective diffusion coefficient (cm?/sec)
F Flux (mg/cm?/sec)

X Depth to groundwater (cmy).

Detected concentrations of COC at the site were relatively low; therefore, it was assumed
that volatile COC were dissolved in soil pore water, Thus, the target concentration of
constituent in soil gas was used to determine the target concentration in soil pore water based

upon the Henry’s Law Constant for the constituent dissolved in water:



Csg
UCI x Ho

Cpw =

where:

Cpw Concentration in soil pore water (mg/L)
Csg Concentration in soil gas (mg/cm’)

Ho  Unitless Henry’s Law Constant

UC1  Unit conversion (0.001 L/cm®)

The target concentration of constituent in soil pore water was then used to determine the

soil HBG:

HBG = Cpw x Ky % foc

where:

Cpw Concentration in soil pore water (mg/L)
foc  Fraction of organic carbon (unitless)

HBG Health-based goal (mg/L)

Koc Organic carbon partition coefficient (L/kg)

The result of this application of the vapor intrusion model is a concentration of

constituent in soil that is expected to result in exposure of receptors at or below the target risk

levels. This concentration in soil is a medium-, constituent-, and receptor-specific HBG.
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SITE CLOSURE SUMMARY

1. AGENCY INFORMATION Date: 11/7/00
Agency Name: Alameda County Health Care Services Address: 1131 Harbor Bay Parkway, Suite 250
City/State/Zip: Alameda, CA 94502- 6577 Phone: (510) 622-2300
Responsible Staff Person: Amir K. Gholami Title: Hazardous Materials Specialist

11, SITE INFORMATION

Site Facility Name: Former Unocal #2512

Site Facility Address: 1300 Davis Street, San Leandro

RB/SMS Case No.: Locai or LOP Case No.; 2480 Priority:

URF Filing Date: SWEEPS No.:

Responsible Parties (include addresses and phone numbers): Mr. Nick Nickerson

Unocal Corporation, 8738 Elk Grove Blvd, Bldg 3, Suite 15, Elk Grove, CA 95624 916.714.3205

Tank No. g:zlroi:s Contents Closed In—Place/Removed? Date
A 10,000 regular unleaded gasoline removed 7/28/92
B 10,000 super unleaded gasoline removed 7/28/92
Cc 280 waste oil removed 7/28/92

III. RELEASE AND SITE CHARACTERIZATION INFORMATION

Cause and Type of Release: unknown

Site characterization complete? Yes Date Approved By Oversight Agency:

Monitoring wells installed? Yes Number: 9 Proper screened intervai? Yes
Highest GW Depth below top of well casing: 10.41' | Lowest:18.75" Flow Direction: W-SW and NE
1/97 Well MW-7 MW-2 10/91

Most Sensitive Current Use: Domestic supply

Most Sensitive Potential Use: Domestic or municipal supply
and Probability of Use: Possibly none. Apparently site is within the San Leandro Plume Superfund Site.

Are drinking water wells affected? No Aqguifer Name:
Is surface water affected? No Nearest SW Name: San Leandro Creek

Off-Site Beneficial Use Impacts (Addresses/Locations): None

Report(s) on file? Yes l Where is repori(s) filed? ACHCSA and RWQCB




TREATMENT AND DISPOSAL OF AFFECTED MATERIAL
Amount (Include
Material Units) Action (Treatment or Disposal w/Destination) Date

Tank 20,280 gallons Not identified; assumed destroved. 7/28/92
Piping unknown Not identified; assumed destroyed 7/28/92
Free Product amount unknown Not identifted
Soil 250 cubic yards Not identified 6/89

1,044 cubic yards Approved landfill (BFI, Forward) 2,3/94

12 drums Approved landfill (Forward) 1/27, 30/95

2 tons Approved landfill (BFI) 10/28/95
Groundwater | 4,200 pallons Removed by H&H Services, dest. not identified 11/10/93
Barrels 12 Approved landfill or destroyed 1/27, 30/95

MAXIMUM DOCUMENTED POLLUTANT CONCENTRATIONS—BEFORE AND AFTER CLEANUP

Soil (ppm)} Water {ppb) Soil {ppm) Water (ppb)
POLLUTANT | Before After Before After POLLUTANT | Before After Before After
TPH (Gas) 270 73 1,300,000 | 100,000 Xylenes 12 0.045 160,000 16,000
ps@ll’ ! EB6@19° | MW-3, 5/92 | MW-3, 1/96 MW-3, 5/92 | MW.3, 1/96
TPH (Diesel) | 210 160 2,400,000 5,300 Oill& 7,800 850 880,000 NA
wo1@5' | EB6@I0" | pqw.3. 1/96 | MW-3. 1196 | Grease EB6@S’
Benzene 0.72 0.12 5,100 950 PCE NA NA 4.8 120
P&@S’ EBS@20° | MW-3,5/92 | MW-3. 1/96 MW-1. 11/50 | MW-9, 4/98
Toluene 33 0.040 66,000 3,300 MTBE NA NA NA 6.4
MW-3, 5/92 | MW-3, 1/96 (8260) MW-9, 4/99
Ethylbenzene | 1.8 0.062 20,000 2,500 Heavy NA NA NA NA
MW-3, 5/92 | pw-3, 1/96 Metal

Comments (Depth of Remediation, etc.):
1. Impacted soil was limited to vicinity of former USTs, product lines, and boring EB-6. Impacted soil was excavated
in 10/95. Dissolved fuel hydrocarbons appear restricted to the vicinity of well MW-3. Downgradient of the site
dissoived fuel hydrocarbons (TPHg, BTEX compounds) are delineated by wells MW-8 and MW-9, and upgradient
by weil MW-7. MTBE is detected in well MW-3 (middle of the plume) and MW-9 (downgradient edge of plume).

2. The PCE detected in groundwater comes from a former dry cleaners located upgradient of the former Unocal
station. PCE impact has been documented at the former dry cleaners, and from the regional Caterpillar solvent
plume. A September 20, 1996 letter from the State Division of Clean Water Programs indicates that the solvent tank
at the former cleaners was transferred to the City of San Leandro for further oversight, while the petrolenm tank
problem at the former Unocal station remained under Alameda County oversight. This information was discussed
with Mr. Chuck Headlee of the Regional Water Quality Controt Board on January 9,2001. Mr, Headlee indicated
that because of the confirmed upgradient PCE source, sampling soil at the former Unocal site for PCE was not
necessary.

3. Concentrations of hydrocarbons listed in the “After” column above reflect the highest concentrations reported for
e e 1n0SY  Ciranndwater at this site was monitored and




benzene, toluene, ethylbenzene, or xylenes were not detected at concentrations above the laboratory reporting limits
in any of the wells sampled (MW-3, MW-7, MW-8 or MW-9). MTBE was not reported in weils MW-8 or MW-9,
MTBE by EPA Method 8020 was reported in wells MW-3 (135 ppb) and MW-7 (6.10 ppb), but EPA Method 8260
confirmation of these results was not performed. The weils were last analyzed for MTBE by EPA Method 8260 in
April 1999. At that time, MTBE was confirmed only in wells MW-3 (4.7 ppb) and MW-9 (6.4 ppb). Wells MW-1,
MW-2. MW-4, MW-5 and MW-7 were destroyed in January 1995 to accommodate remedial activities.

IV. CLOSURE

Does completed corrective action protect existing beneficial uses per the Regional Board Basin Plan? _Yes

Does completed corrective action protect potential beneficial uses per the Regional Board Basin Plan? Yes

Does corrective action protect public health for current land use? Yes

Site Management Reguirements: None

Monitoring Wells Decommissioned: Yes Number Decommissioned: § Number Retained: 4

List Enforcement Actions Taken: None

List Enforcement Actions Rescinded: NA

Y. TECHNICAL REPORTS, CORRESPONDENCE ETC., THAT THIS CLOSURE RECOMMENDATION

WAS BASED UPON
Title: Date:
Preliminary Subsurface Investigation (KEI #P88-1204.R1) 2/3/89
Preliminary Ground Water investigation (KEI #P88-1204.R2) 5/16/89
Stockpiled Soil Sampling (KEI #P88-1204.R3) 6/19/89
Soil Sampling Report (KEI #J88-1204.R4) 6/15/89
Ground Water investigation (KEI #P88-1204.0R1) 9/27/89
Report of Subsurface Environmentat Conditions, 1335 to 1370 Davis Street, San Leandro 10/9/90
gHggeman-Schank, Inc.)
Continuing Ground Water Investigation (KEI #P88-1204.R5)- 4/9/92
Continuing Subsurface Investigation (KEI #P88-1204.R8) 4/26/93
Soil Sampling Report (KEI #P88-1204.R9) 12/21/93
Stockpiled Soil Sampling (KEI #P88-1204.R10) 3/24/94
Drill Cutting Sampling and Disposal Report (KEI #P88-1204.R12) 2/13/95
Drili Cutting Sampling and Disposai Report (KEI #P88-1204.R13}) 11/20/95
Continuing Subsurface Investigation (KEI #P88-1204.R14) 1/10/96
First Quarter 2000 Groundwater Monitoring and Sampling Report (GR #280039) 2/17/00
o A—




Vi. ADDITIONAL COMMENTS, DATA, ETC.

i PLEASE INCLUDE/ATTACH THE FOLLOWING AS APPROPRIATE:
1) SITE MAP INDICATING TANK PIT LOCATION, MONITORING WELL LOCATION, GROUNDWATER GRADIENT. ETC.; AND,
2) SITE COMMENTS WORTHY OF NOTICE (E.G., AREA OF RESIDUAL POLLUTION LEFT IN PLACE, DEED NOTICES ETC.)

This document and the related CASE CLOSURE LETTER, shall be retained by the lead agency as part of the official
site file.



KEI-P88-1204.R14
January 10, 1996

Sample
Number

MW1 (5)
MW1(10)
MW1(15)
MW1(17)

MW2 (5) *
MW2 (10) *
MW2 (15) *

MW3 (5)
MW3 (10)
MW3 (15)
MW3 (17)

MW4 (5)
MW4 (10)
MW4 (15)
MW4 (19)

MW5 (5)
MWS (10)
MW5 (15)
MW5 (20)
MW5 (22)

MW6 (5)
MW6 (10)
MW6 (15)
MW6 (20)

TABLE 4

SUMMARY OF LABORATORY ANALYSES
SOIL

TPH as TPH as
Diesel Gascline Benzene Toluene Ethylbenzene Xvlenes TOG

i

(Collected on April 17, 1989)

ND 4.0 ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND 31
ND ND ND ND ND ND 31
ND 1.1 ND ND ND ND 60
ND ND ND ND ND ND 71
ND ND ND ND ND ND ND
ND 1.1 ND ND ND ND ND
ND 1.2 ND ND ND ND 32
ND 6.2 ND 0.21 ND 0.42 180

(Collected on August 16, 1989)

- 3.3 ND ND ND 0.11 ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND
- ND MD ND ND ND ND
- ND ND ND ND RD ND
- ND ND ND ND ND ND
- 20 ND ND ND ND ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND
- ND ND ND ND ND ND



KEI-P88-1204.R14
January 10, 1996

TABLE 4 (Continued)

SUMMARY OF LABORATORY ANALYSES
S0IL

Sample TPH as TPH as
Number Diesel Gasoline Benzene Toluene Ethylbenzene Xylenes

(Collected on February 11, 1992)

MW7 (5) ND ND ND ND ND ND
MW7(9.5) ND ND ND ND ND ND
MW7 (15) ND ND ND ND ND ND
MW7 (16.5) ND ND ND ND ND ND
-~ TIndicates analysis not performed.

ND = Non-detectable.

* EPA method 8010 constituents were non-detectable.

Results are in milligrams per kilogram (mg/kg), unless otherwise

indicated.
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TABLE 5
SUMMARY OF LABORATORY ANALYSES
SOIL
Sample TPH as TPH as Ethyl-
Number Diesel Gasoline Benzene Toluene henzene

acoo l HRob il =2 FHoooo @ Reelme—m 2 Se—msmsmm

{(Collected on January 3, 1989)

EB1(5) * 5.0 - ND 0.05 ND
EB1(10)* 1.0 - ND ND ND
EB1(15) * 1.0 - ND ND ND
EB1(25)* 2.0 - - -— -
EB2(10) -— ND ND ND ND
EB2(15) - ND ND ND ND
EB2 (20) - ND ND ND ND
EB2 (25) - 1.9 ND ND ND
EB3(5) - ND ND ND ND
EB3 (10) -- ND ND ND ND
EB3 (15) - 2.7 ND ND ND
EB3 (20) - 2.2 ND ND ND
EB3 (25) - ND ND ND ND
EB4 (5) - ND ND ND ND
EB4 (10) - ND ND ND ND
EB4 (15) - ND ND ND ND
EB4 (20) - ND ND ND ND
EB4 (25) - ND ND ND ND
EB5(5) - ND ND ND ND
EBS5 (10) - ND ND ND ND
EB5(15) - 2.0 ND ND ND
EB5 (20) - 17 0.12 0.15 0.25
EBS5 (25) - 3.9 ND ND ND
EB6(5) 10 1.8 ND ND ND
EB6 (10) 160 73 ND ND ND
EB6 (15) 40 17 0.065 ND ND

EB6(25) 3.0 ND ND ND ND

Xylenes

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
1.4
0.17

ND
ND
0.21
ND

TOG

7,800
1,200
900
130



KEI-P88-1204.R14
January 10, 1996

TABLE S (Continued)

SUMMARY OF LABORATORY ANALYSES

SOIL

Sample TPH as TPH as Ethyl-
Number Diesel Gasoline Benzene Toluene benzene Xylenes TOG

(Collected on March 22 and 23, 1993)
EB7(5) * ND ND 0.018 ND ND ND ND
EB7(10)* 1.3+ 3.2¢¢ ND ND ND ND 140
EB7(15)* 6.4¢ 1744 ND 0.011 0.0090 0.025 340
EB7(19.5)*% 3.5¢ 4,444 ND ND ND ND 80
EB7(23.5) % ND ND ND ND ND ND 60
EB8(S) *+ 12+ S04+ 0.020C 0.040 0.062 0.045 1,700
EB8 (10) *+ 1.2 ND ND ND ND ND ND
EBB(15) *+ 7.6 5.04¢ _ ND ND 0.015 0.0070 ND
EB8 (20) *+ ND ND - ND ND ND ND - ND
EB8 (23) *+ ND ND - ND ND ND ND ND
EB9{5) *+ ND ND - ND ND ND ND ND
EB9(10) *+ ND 2.0 . ND ND ND ND ND
EB9(14.5)*+ ND ND ND ND ND ND ND
EB10(5) * ND ND ND ND ND ND ND
EBl10(9.5) * ND 1.6 ND ND ND ND ND
EB10(185) * ND ND ND ND ND ND ND
EB10(20) * ND ND ND ND ND ND ND
EB10 (23} * ND ND ND ND ND ND ND
NOTE: The soil samples were collected at the depths (below grade)

indicated in the ( ) of the respective sample number.

* All EPA method 8010 constituents were non-detectable.

+ TPH as Hydraulic Fluid was non-detectable, except in sample EB8(5),
where it was detected at a concentration of 470 mg/kg.

+ Sequoia Analytical Laboratory reported that the hydrocarbons detected
appeared to be a diesel and non-diesel mixture,

¢4 Sequoia Analytical Laboratory reported that the hydrocarbons detected
appeared to be a gasoline and non-gasoline mixture.

ND = Non-detectable.

~-- Indicates analysis was not performed.

Results are in milligrams per kilogram

indicated.

(mg/kg), unless otherwise
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TABLE 6
SUMMARY OF LABORATORY ANALYSES
WATER
Sample TPH as TPH as Ethyl- TOG

Num

ber Diesel Gasoline Benzene Tgluene benzene Xylenes (mg /L)

___.—-—.._.._._....——_.__._....-—-—-—_._-—__—-——_.__.-_

EBl1
EB2
EB3
EB4
EB5
EB6

EB7
EB8
EB9
EB1

++

*

ND

(Collected on January 3, 1989)

ND —-— ND 3.5 ND ND —_—
— ND 8.2 7.4 0.67 3.3 -
- ND ND ND ND ND -
- ND ND ND 0.73 ND -
- 340 ND ND 0.63 ND -
- 1,500 1.5 1.4 8.1 12 -
Collected on March 22 and 23, 1993)
* 320++ 1,000¢ 19 ND 6.8 ND ND
*+ 120++ 5104+ ND ND ND ND ND
*+ 480++ 2,600 ND 5.1 8.3 8.8 ND
0 *ND 1804+ ND ND ND ND ND

A1l EPA method 8010 constituents were non-detectable, except for
tetrachloroethene, which was detected in samples EB9 and EB1l0 at
concentrations of 12 pg/L and 250 ug/L, respectively. Trichloroethene
was also detected in sample EB9 at a concentration of 0.63 ug/L.

TPH as hydraulic fluid was non-detectable.

Sequoia Analytical Laboratory reported that the hydrocarbons detected

appeared to be a diesel and non-diesel mixture.

Sequeoia Analytical Laboratory reported that the hydrocarbons detected
appeared to be a gasoline and non-gasoline mixture.

Sequoia Analytical Laboratory reported that the hydrocarbons detected
did not appear to be gasoline.

= Non-detectable.

Indicates analysis was not performed.

Results are in micrograms per liter (ug/L}, unless otherwise indicated.



KEI-P88-1204.R14
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TABLE 7
SUMMARY OF LABORATORY ANALYSES
SOIL
Depth TPH as EPA Method 8010 EPA Method 8270
Date Sample (feet) TOCG Diesel Constituents* Constituents*
10/27/93 A1(15.5) 15.5 200 134 ND ND
W01(16.75)16.75 ND 6.7¢ ND ND
WOSW1 15.0 ND ND ND ND
WOSW2 15.0 ND ND ND ND
WOSW3 15.0 ND ND ND ND
SWA(4) 15.5 ND - - -
SWB(3) 15.0 450 —— —_ ——
SWC(3) 15.5 240 - - -—
SWD(3.5) 15.5 460 - - -
11/15/93 SWBB 15.5 ND - — -
SWCC 15.5 ND - - —_—
SWDD 15.5 ND - - -

¢+ Sequoia Analytical Laboratory reported that the hydrocarbons detected
appeared to be a diesel and non-diesel mixture.

* Results are in micrograms per kilogram (mg/kg), unless otherwise
indicated.

ND = Non-detectable.
-- Indicates analysis was not performed.

Results are in milligrams per kilogram (mg/kqg), unless otherwise indicated.



KEI-P88-1204.R14
January 10, 1996

TABLE 8
SUMMARY OF LABORATORY ANALYSES
SOIL
Depth TPH as Ethyl-
Date Sample {(feet) Gasoline Benzene Toluene benzene Xylenes
10/27/93 Al(15.5) 15.5 17%* ND 0.017 0.040 0.088
P6(11) 11.0 270 0.71 12 6.3 38
Wo1(16.75) 16.75 2.6 0.0059 0.0063 0.013 0.0095
WOSW1 15.0 ND ND ND ND ND
WOSW2 15.0 ND ND ND ND ND
WOSW3 15.0 ND ND ND ND ND
11/15/93 P6SW1 15.5 ND ND ND ND ND
P6SW2Z 15.5 ND ND ND ND ND
P6SW3 15.5 ND ND ND ND 0.078
P6SW4 15.5 ND ND ND ND ND

* Sequoia Analytical Laboratory reported that the hydrocarbons detécted
did not appear to be gasoline.

ND = Non-detectable.

Results are in milligrams per kilogram (mg/kg), unless otherwise
indicated.



KEI-P88-1204.R14
January 10, 1996

TABLE 9
SUMMARY OF LABORATORY ANALYSES
WATER
Depth
to Water TPH as TPH as Ethyl- TOG
Date Sample (feet) Diesel Gasoline Benzene Toluene benzene Xylenes (mg /L)
11/10/93 Water 1 16.5 410+ 1,500 67 10 33 45 7.4
11/19/93 Water 2 16.0 3,200+ 2,500 68 370 g7 560 6.3

Water 3 16.0 - 11,000 120 19 870 2,700 -

EPA Method 8270 EPA Method 8010

Sample cadmium* Chromium* Leadx Nickelx Zincx Constituents Constituents
Water 1 ND 0.14 0.064 0.18 0.22 ND* ND#*%
Water 2 ND ND ND ND 0.035 ND** ND

-~ Indicates analysis was not performed.
ND = Non-detectable.

¢ Sequoia Analytical Laboratory reported that the hydrocarbons detected appeared to be a diesel and
non-diesel mixture.

* EPA method 8270 constituents were all non-detectable, except for 2-methylnaphthalene and
naphthalene, which were detected at concentrations of 16 ug/L and 22 ug/L, respectively.

** EPA Method 8270 constituents were all non-detectable, except for 2,4-dimethylphenol and
naphthalene, which were detected at concentrations of 110 pg/L and 2.2 pug/L, respectively.



KEI-P88-1204.R14
January 10, 1996

TABLE 9@ (Continued)

SUMMARY OF LABORATORY ANALYSES
WATER

*%x%* All EPA method 8010 constituents were non-detectable,

except for 1,3-dichlorobenzene,
dichlorobenzene, 1,2-dichlorcobenzene, 1,1-d

1,4-

ichloroethane, 1,1~dichloroethene, tetrachloroethene,
and 1,1,1-trichloroethane, which were detected at concentrations of 1.8 ug/L, 1.2 pg/L, 1.9 pphb,
24 pg/L 9.3 pg/L, 4.1 pg/L, and 24 pg/L, respectively.

* Results in milligrams per liter (mg/L), unless otherwise indicated.

Results are in micrograms per liter (ug/L), unless otherwise indicated.



Date

7/28/

-1
ND =

*

KEI-P88-1204.R14
January 10, 1996
TABLE 10

SUMMARY OF LABORATORY ANALYSES
SOIL

Depth TPH as

Sample (feet) Gasoline Benzene Toluene Ethylbenzene Xylenes I0G

92 Al 14.0 23 0.078 0.083 0.061 0.16 -

A2 14.0 ND ND ND ND ND -

Bl 14.0 3.2 0.0056 ND ND 0.023 -

B2 14.0 8.4 0.0086 0.019 0.069 0.054 -

P1 3.5 ND 0.013 ND ND 0.0060 --

P2 3.5 5.8 0.042 0.022 0.024 0.11 -

P3 3.5 ND ND 0.012 ND 0.025 -

P4 3.5 ND ND ND ND 0.0067 -—

Ps5 3.5 6.8 ND ND 0.21 1.7 -

P6 3.5 91 0.72 0.32 0.34 1.4 --

WO1l* 10.0 150 ) 0.61 3.3 1.8 12 3, 0¢

WO1(15)15.0 -- . - - - - 21¢
ndicates analysis was not performed.

Non-detectable.

EPA method 8010 constituents were all non-detectable, except for 1-1-
Dichloroethane at 120 pg/kg, tetrachloroethene at 86 ug/kg, and 1,1,1-

trichloroethane at 260 ug/kg. Cadmium, chromium, lead, nickel, and
zinc were detected at concentrations of 0.95 mg/kg, 45 ng/kg, 5.8
mg/kg, 42 mg/kg, and 40 mg/Kg, respectively. TPH as diesel was

detected at a concentration of 210 mg/kg.

Results are in milligrams per kilogram (mg/kg), unless otherwise indicated.



KEI-P88-1204.R14
January 10, 1996

TABLE 11
SUMMARY OF LABORATCRY ANALYSES
SOIL
Sample Depth TPH as TPH as Ethyl-
Number (feet) Diesel Gasoline Benzene Toluene benzene Xylenes TOG
(Collected on May 11, 1989)
SWA 16.5 21 - - - - — 850
SWB 16.5 18 - - - - - 580
SWC 1l6.5 26 - — - —_— —— 680
SWD 16.5 16 - — — - - 170

-- Indicates analysis was not performed.

Results are in milligrams per kilogram (mg/kg), unless otherwise
indicated.
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(]/" Gerrier- Ryan Inc

Mr. Robert A, Boust

Unocal - DBG/AMG

2121 North California Boulevard, Suite 250
Walnut Creek, California 94596

February 17, 2000
G-R Job #280036

RE:  First Quarter 2000 Groundwater Monitoring & Sampling Report
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

Dear Mr. Boust:

This report documents the quarterly groundwater monitoring and sampling event performed by Gettler-Ryan Inc.
(G-R). On January 18, 2000, field personnel monitored and sampled four wells (MW-3, MW-7, MW 8, and
MW-9) at the above referenced site. -

Static groundwater levels were measured and all wells were checked for the presence of separate-phase
hydrocarbons. Separate-phase hydrocarbons were not present in the wells. Static water level data and
groundwater elevations are summarized in Table 1. A Potentiometric Map 1s included as Figure 1.

Groundwater samples were collected from the monitoring wells as specified by G-R Standard Operating
Procedure - Groundwater Sampling (attached). The field data sheets are also attached. The samples were
analyzed by Sequoia Analytical. Analytical results are summarized in Tables 1, 2 and 3. A Concentration Map
is included as Figure 2. The chain of custody document and laboratory analytical reports are also attached.

igcerely,

Deanna L. Hardmg

Hﬂkdmﬁ
Project Coordinator .

Barbara Sieminski
Project Geologist, R.G. No. 6676

Figure 1: Potentiometric Map

Figure 2; Concentration Map

Table 1: Groundwater Monitoring Data and Analytical Results

Table 2. Groundwater Analytical Results

Table 3: Groundwater Analyticat Results - Oxygenate Compounds

Attachments:  Standard Operating Procedure - Groundwater Sampling
Field Data Sheets

Chain of Custody Document and Laboratory Analyticat Reports
2512.9mi

6747 Sierra Court, Suite J « Dublin, California 94568 « (825) 551-7555



Tablc 2
Groundwater Analytical Resulis
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

EXPLANATIONS;

Groundwater analytical results prior to January 21, 1998, were compiled from reports prepared by MPDS Services, Inc.
PCE = Tetrachloroethene TCE = Trichloroethene

1,1-DCA = 1,1-Dichloroethane ppb = Parts per billion

1,1,1-TCA = 1,1,1-Trichlorethane -- = Not Analyzed

1,1-DCE = 1,1-Dichloroethene ND = Not Detected

1,2-DCB = 1,2-Dichlorobenzens

1,2-Dichlorothane (1,2-DCA) was detected at a concentration of 4.8 ppb.

Chioroform was detected at a concentration of 1.7 ppb.

Chloroform was detected at a concentration of 0.68 ppb.

Chloroform was detected at a concentration of 0,53 ppb.

Laboratory report indicates Methylene chloride, which is a suspected laboratory coniaminant, was detected at a concentration of 9.6 ppb.
Laboratory report indicates reanalysis by an alternate column or method has confirmed the identification andfor concentration of this result.
Laboratory report indicates Methylene chioride, which is a suspected laboratory contaminant, was detected at a concentration of 8.2 ppb.
Laboratory report indicates Methylene chleride, which is a suspected laboratory contaminant, was detected at a concentration of 7.8 ppb.
Bromodichloromethane was detected at a concentration of 3.79 ppb and Chloroform at 40.3 ppb.

Bromodichloromethane was detected at a concentration of 4.78 ppb and Chloroform at 52.8 ppb.

Chloroform was detected at a concentration of 52.9 ppb.

Chloroform was detected at a concentration of 51.9 ppb.

Detection limit raised. Refer to analytical reports.

G0 =) hn L e W N =

All EPA Method 8010 constituents were ND, except as indicated.

2512.x1s/#280036 6 As of 01/18/00



Table 3

Groundwater Analytical Results - Oxygenate Compounds
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

MW-3 04/07/99 ND ND 47 ND ND ND ND ND
MW-7 04/07/99 ND ND ND ND ND ND ND ND
MW-8 04/07/99 ND ND ND ND ND ND ND ND
MW-9 04/07/99 ND ND 6.4 ND ND ND ND ND
TBA = Tertiary Butyl Alcohol EPA Method 8260 for Oxygenate Compounds

MTBE = Methyl Tertiary Butyl Ether
DIPE = Di-isopropyl Ether

ETBE = Ethyl Tertiary Butyl Ether
TAME = Tertiary Amyl Methyl Ether
EDB = 1,2-Dibromoethane

1,2-DCA = 1,2-Dichloroethane

ppb = Parts per billion

ND = Not Detected

2512.x1s/#280036 1 As of 01/18/00
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Table 2

Groundwater Analytical Results

Former Unocal Service Station #2512
1300 Davis Sireet

San Leandro, California

T A I SIS PO SR T .. :Chlore-~. U o
Well[D - Date " PCE T L,1PCA | LLITCA methane - 1,1-DCE 12DCB ~ TCE
L . {ppb) . .(ppb) L (oph) “(oph) (opb) {ppb) {ppb)
MW-3 10/25/96 ND ND ND ND ND ND ND
{cont) 01/28/97 ND ND ND ND ND ND ND
04/16/97 ND ND ND ND ND ND ND
07/21/97 ND ND ND ND ND ND ND
10/20/97 ND ND ND ND ND ND ND
01/21/98 ND ND ND ND ND ND ND
04/17/98 ND ND ND ND ND ND ND
07/14/98 0.55 ND ND ND ND ND ND
10/12/98 0.51 ND ND ND ND ND ND
01/19/99 ND ND ND ND ND ND ND
04/07/99 0.54 ND ND ND ND ND ND
07/12/99 ND ND ND ND ND ND ND
10/25/99° ND ND ND ND ND ND ND
01 “.s "}010 ND14 NDM NDI4 NDM ND14 NDM N-DM
MW-4 11/06/90 2.9 ND ND ND ND ND ND
05/24/91 4.1 2.5 3.9 ND ND ND ND
08/15/91 3.6 ND ND ND ND ND ND
11/19/91 3.4 ND ND ND ND ND ND
02/27/92 3.5 6 ND ND ND . ND ND
05/26/92 2.4 13 3.5 ND 0.83 ND ND
10/30/92  INACCESSIBLE - - - - - -
06/09/94 2.8 8.8 0.83 ND 0.51 ND 0.70
(09/08/94 1.8 ND ND ND ND ND 0.60
01/25/95 DESTROYED . - - - - -
MW-5 11/06/90 0.7 ND ND ND ND ND ND
05124191 0.89 ND ND ND ND ND ND
06/09/94 INACCESSIBLE - - - - - -
00/08/94 INACCESSIBLE - - - - - -
01/25/95 DESTROYED - - - - - _

As of O1/18/00



Table 2
Groundwater Analytical Results
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

06/09/94  INACCESSIBLE -
05/08/94 INACCESSIBLE -
01/25/95  DESTROYED -

MW-6 11/06/90 1.2 ND ND ND ND ND ND
05/24/91 0.88 ND ND 5.6 ND ND ND
08/15/91 1.2 ND ND ND ND ND ND
11/19/91 1.3 ND ND ND ND ND ND
02/27/92 1.5 ND ND ND 1.6 ND
05/26/92 11 ND ND ND ND 1.7 ND
10/30/92 1.2 ND ND ND ND ND ND

MW-7 02/27/92 2.4 ND ND ND ND ND ND
05/26/92 22 ND ND ND ND ND ND
10/30/92 2.2 ND ND ND ND ND ND
06/09/94 0.67 ND ND ND ND ND ND
09/08/94 0.76 ND ND ND ND ND ND
10/21/95 ND ND ND ND ND ND ND
01/24/96 1.2 ND ND ND ND ND ND
04/23/96 0.84 ND ND ND ND ND ND
07/25/96 1.7 ND ND ND ND ND ND
10/25/96" 1.2 ND ND ND ND ND ND
01/28/97 1.4 ND ND ND ND ND ND
04/19/97 0.75 ND ND ND ND ND ND
07/21/97 1.5 ND ND ND ND ND ND
10/20/97 1.5 ND ND ND ND ND ND
01/21/98 1.2 ND ND ND ND ND ND
04/17/98 0.76 ND ND ND ND ND ND
07/14/98 1.4 ND ND ND ND ND ND
10/12/98 1.4 ND ND ND ND ND ND
01/19/99 1.3 ND ND ND ND ND ND
04/07/99° 1.6 ND ND ND ND ND ND

2512.x15/#280036 3 As of 01/18/00




Table 2

Groundwater Analytical Resulis
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

WellID - Date "PCE  L1DCA  LLI-TCA methane 1,I-DCE - 1,2-DCB TCE
o o __(opB) ~_{ppb) - (ppb). . (pph} (ppt) - - (ppb) (rpb)
MW-7 07/12/99 1.1 ND ND ND ND ND ND
(cont) 10/25/99 318 ND ND ND ND ND ND
01/18/00" ‘ND* ND" ND* ND" ND" ND" ND"
MW-8 10/21/95 ND ND ND ND ND ND ND
01/24/96 0.74 ND ND ND ND ND ND
04/23/96 1.1 ND ND ND ND ND ND
07/25/96 1.1 ND ND ND ND ND ND
10/25/96 0.90 ND ND ND ND ND ND
01/28/97 0.96 ND ND ND - ND ND ND
04/16/97 0.51 ND ND ND ND ND ND
07/21/97 ND ND ND ND ND ND ND
10/20/97 1.1 ND ND ND ND ND ND
01/21/98 0.77 ND ND ND ND ND ND
04/17/98 ND ND ND ND ND ND ND
07/14/98 1.3 ND ND ND ND ND ND
10/12/98 1.5 ND ND ND ND ND ND
01/19/99 0.71 ND ND ND ND ND ND
04/07/99* 1.0 ND ND ND ND ND ND
07/12/99 0.66 ND _ ND ND ND ND ND
10425199 1.5° ND ND ND ND ND ND
01/18”)012 NDM N-DM N-Dld N-DN N-DM N-DM ND14
MW-9 10/21/95 17 1.0 ND ND ND ND ND
01/24/96 17 22 ND ND ND ND 0.64
04/23/96 71 ND ND ND ND ND ND
07/25/96 1.0 ND ND ND ND ND ND
10/25/96 80 ND ND ND ND ND ND
01/28/97 39 ND ND ND ND ND ND
04/16/97 0.51 ND ND ND ND ND ND
07/21/97 7.5 ND ND ND ND ND ND
10/20/97 47 ND ND ND ND ND ND

51T vl HFIRNVYIA
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Table 2
Groundwater Analytical Results
Former Unocal Service Station #2512
1300 Davis Sireet
San Leandro, California

12

MW-9 01/21/98 2 0.73 ND ND ND ND 0.50
(cont) 04/17/98 120 ND ND ND ND ND ND
07/14/98 110 ND ND ND ND ND 0.72

10/12/98 46 ND ND ND ND ND ND

01/19/99 38 0.72 ND ND ND ND 0.54

04/07/99 41 ND ND ND ND ND 0.64

07/12/99 26 ND ND ND ND ND ND

10/25/99° 23° ND ND ND ND ND ND

01 /18 [0013 N-Dlll NDM NDM ND14 NDM ND14 NDM

2512.x1s/#280036 3 As of 01/18/00




Table 1
Groundwater Monitoring Data and Analytical Results
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

EXPLANATIONS;

Groundwater monitoring data and laboratory results prior to January 21, 1998, were compiled from reports prepared by MPDS Services, Inc.

TOC = Top of Casing elevation TPH(G) = Total Petroteum Hydrocarbons as Gasoline TOG = Total Oil & Grease

DTW = Depth to Water B = Benzene MTEE = Methyl tertiary butyl ether
(ft.) = Feet T = Toluene ppb = Parts per billion

GWE = Groundwater Elevation E = Ethylbenzene ppm = Parts per million

msl = Relative to mean sea level X = Xylenes ND = Not Detected

TPH(D) = Total Petroleum Hydrocarbons as Diesel - = Not Measured/Not Analyzed

*  TOC elevations are relative to msl, per East Bay MUD Benchmark DAVIS FREE #2 - San Leandro 1952 (Elevation = 32.02 feet msl}. Prior to October 5, 1993, the
DTW measurements were taken from top of well covers. Prior to February 27, 1992, the DTW measurements were surveyed assuming well cover MW-1 100 feet as datum.

** (Groundwater elevation corrected due to presence of free product; correction factor [(TOC-DTW}+{Product Thickness x 0.75)].

#+* (roundwater elevation corrected due to presence of free product; correction factor {(TOC-DTW)+(Product Thickness x 0.77].

Laboratory report indicates the hydrocarbons detected did not appear to be gasoline. ’

Lahoratory report indicates the hydrocarbons detected appeared to be a gasoline and non-gasoline mixture.

Laboratory report indicates the hydrocarbons detected appeared to be a diesel and non-diesel mixture.

Laboratory report indicates the hydrocarbons detected did not appear to be diesel.

Laboratory has potentially identified the presence of MTBE at reportable levels in the sample collected from this well.

Laboratory has identified the presence of MTBE at a level above or equal to the taste and odor threshold of 40 ppb in the sample collected from this well. Free product was
detected in well MW-3; however, a water sample was collected and analyzed to determine if the product was predominantly hydrocarbon based.
Laboratory report indicates unidentified hydrocarbons C9-C24.

Detection limit raised. Refer to analytical reparts.

Laboratory report indicates unidentified hydrocarbons C6-C12.

Purged additional 100 gatlons from well after sampling.

Laboratory report indicates unidentified hydrocarbons <Ci4.

12 Christy box for this well was damaged during tank removal and soil excavation at the site; therefore, GWE could not be accurately determined.
Laboratory report indicates a non diesel mix <Cl17.

Laboratory report indicates gasoline and unidentified hydrocarbons C6-C12.

Laboratory report indicates unidentified hydrocarbons <C20.

¥ MTBE by EPA Method 8260.

Laboratory report indicates discrete peaks.

Laboratory report indicates unidentified hydrocarbons < Clé.

F T T T
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Y1/ #IRNNRE 9 As of 01/18/00



Table 2
Groundwater Analytical Results

Former Unocal Service Station #2312

1300 Davis Street
San Leandro, California

122
MW-1 04/25/89 33 ND ND ND ND ND 0.53
11/06/90 4.8 ND ND ND ND ND ND
05/24/91 4.6 ND ND ND ND ND ND
06/09/94 1.0 ND ND ND ND KD ND
05/08/94 1.2 ND ND ND ND ND ND
01/25/95 DESTROYED - - - - - -
MW-2 04/25/89 0.68 ND ND ND ND ND ND
11/06/90 ND ND ND ND ND ND ND
05/24/91 ND ND ND ND ND ND ND
08/15/91 ND ND ND ND ND ND ND
11/19/91 ND ND ND ND ND ND ND
02/27/92 ND ND ND ND ND ND ND
05/26/92 ND ND ND ND ND ND ND
10/30/92 ND ND ND ND ND ND ND
06/09/94 ND ND ND ND ND ND ND
05/08/94 ND ND ND ND ND ND ND
01/25/95 DESTROYED - - - -- - -
MW-3 04/25/89 1.0 ND ND ND ND ND ND
11/06/90 ND ND ND ND ND ND ND
05/24/N1 ND ND ND ND ND ND ND
08/15/91 NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - - -
11/19/91 NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - - --
02/27/92 NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - -- -
05/26/92 ND ND ND ND ND ND ND
10/30/62  NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - - -
06/09/94 ND ND ND ND ND ND ND
09/08/94 NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - - -
10/21/95 ND ND ND ND ND ND ND
01/24/96 ND ND ND ND ND ND ND
04/23/96 ND ND ND ND ND ND ND
07/25/96 ND ND ND ND ND ND ND
2512.x1s/#280036 1
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Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

‘Date . DIW U GWE Thickness TPH(D) ~TPH(G) B T - E X MTEBE TOG
Ry ) (msl) . (ft)  (pb) . (pph) - (ppb} (ppb) {ppb)___ (vpb} (pph) (ppm)

MW-8 07/14/98 14.85 17.88 0.00 - ND ND ND ND ND ND -

(cont) 10/12/98 15.86 16.87 0.00 - ND ND ND ND ND ND -
01/19/99 14.69 18.04 0.00 - ND ND ND ND ND ND -
04/07/99 13.88 18.85 0.00 - ND ND ND ND ND ND/ND'® -
07/12/99 15.21 17.52 0.00 - ND ND ND ND ND ND -
10/25/99 15.30 17.43 0.00 - ND ND ND ND ND ND -
01/18/60 14.67 18.06 0.00 - ND ND ND ND ND ND -

MW-9

32.33 10/05/95 15.27 17.06 0.00 - - - - - - - -
10/21/95 15.59 16.74 0.00 - ND ND ND ND ND - -
01/24/96 14.28 18.05 0.00 - ND ND ND ND ND -5 -
04/23/96 14.60 17.73 0.00 - ND ND ND ND ND ND -
0725196 15.05 17.28 0.00 - ND ND ND ND ND ND -
10/25/96 15.66 16.67 0.00 - ND ND ND ND ND 180 -
01/28/97 13.76 18.57 0.00 - ND ND ND ND ND 75 -
04/16/97 12.66 19.67 0.00 - ND ND ND ND ND ND -
07/21/97 15.44 16.89 0.00 - ND ND ND ND ND ND -
10720197 15.67 16.66 0.00 - ND ND ND ND ND 100 -
01/21/98 13.97 18.36 0.00 - ND ND ND ND ND 140 -
04/17/98 14.38 17.95 0.00 - 56° ND ND ND ND 18 -
07/14/98 14.87 17.46 0.00 - ND ND ND ND ND 6.6 -
10/12/98 15.19 17.14 0.00 - ND ND ND ND ND 16 -
01/19/99 14.54 17.79 0.00 - ND ND ND ND ND 30 -
04/07/99 13.62 18.71 0.00 - ND ND ND ND ND 6.9/6.4' -
07/12/99 15.03 17.30 0.00 - ND ND ND ND ND 3.8 -
10/25/99 14.25 18.08 0.00 - ND ND ND ND ND ND -

Trip Blank

TB-LB 01/21/98 - - - - ND ND ND ND ND ND -
04/17/98 - - - - ND ND ND ND ND ND -
07/14/98 - - - - ND ND ND ND ND ND --
10/12/98 - - - - ND ND ND ND ND ND -

517 wlef FIRNIRE 7 As of 01/18/00



Table 1
Groundwater Monitoring Data and Analytical Results
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

TB-LB 01/15/99 - -~ - - ND ND ND ND

{cont} 04/07/99 - - - e ND ND ND ND ND ND -
07/12/99 - - - - ND ND ND ND ND ND -
10/25/99 - - - - ND ND ND ND ND ND -
01/18/00 - - - - ND ND ND ND ND ND -

2512.x1s/#280036 8 As of 01/18/00
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Table 1

Groundwater Monitoring Data and Analytical Resulis

Former Unocal Service Station #2512
1300 Davis Street

San Leandro, California

- S Sl n Product : : .
Well ID/ - Date. GWE - Thickness TPH®) TPH(G B T B X MIBE  TOG
TOCY: o (misl) Cqft)  (gpb) (opb) - (pb) _ (ph)  (pb)  (ppk) - (opb) (ppm)
MW-5 06/09/94 INACCESSIBLE - - -- - - - - -- -- --
(cont} 09/08/94 INACCESSIBLE - -- - - -- - -- - - -~

01/25/95 DESTROYED - - - - - -- - - - -
MW-6 08/29/89 -- - - Nb ND ND ND ND ND - ND
11/21/89 -- - - ND ND ND ND ND ND - ND
02/23/90 - - - ND ND ND ND ND ND - ND
05/10/90 - - - ND ND ND 1.2 ND ND - ND
08/09/90 - - -- ND ND ND ND ND ND - ND
11/06/90 - - - ND ND r 1.6' 0.35 ND ND - ND
02/04/91 - -- - ND ND "ND ND ND ND - ND
05/24/91 - ue - - ND ND ND ND ND - ND
08/15/91 - - - - ND ND ND ND ND - ND
100.50 09/18/91 18.34 82.16 0.00 - - - -- B - - -
10/15/91 18.65 81.85 0.00 -- -- -- - - -- -- -
11/19/91 17.94 82.56 0.00 -- ND ND ND ND Nb - -
33.19 02/27/92 15.70 17.49 0.00 - ND 3.2 ND ND 3.8 -- -
03/27/92 15.56 17.63 0.00 - - - - - - - -
04/27/92 16.07 17.12 0.00 - - - - - - - -
05/26/92 16.34 16.85 0.00 - ND ND ND ND 0.65 -- -
06/23/92 16.70 16.49 0.00 - -- -- - - - - -
07/24/92 17.00 16.19 0.00 - - -- -- - - - -
10/30/92 17.07 16.12 0.00 -- ND ND ND ND ND - --
06/09/94 INACCESSIBLE - - -- - -- - -- - - -
09/08/94 INACCESSIBLE -- - - - -- - - - - -
01/25/95 DESTROYED - - - - - -- -- -- - -
MW-7
32.09 02/27/92 15.12 16.97 0.00 - 38 ND 0.97 0.69 4 - --
03/27/92 14.26 17.83 0.00 - - - - - - - -
04/27/92 14.86 17.23 0.00 - - - - -- - - -
05/26/92 15.30 16.79 0.00 - ND ND ND ND 0.6 - -
06/23/92 15.80 16.29 0.00 - - - - - - - -
07/24/92 16.26 15.83 0.00 - - - - - - - -

LT vl HIRONELE
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Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512
1300 Davis Street

San Leandro, California

MW-7 10/30/92
(cont) 06/09/94
09/08/94
1N 10/21/95
01/24/96
04/23/96
07125196
10/25/96
01/28/97
04/16/97
07121/97
10/20/97
01/21/98
04/17/98
07/14/98
10/12/98
01/19/99
04/07/9%
07/12/99
10/25/99
01/18/00

MW-8

32.73 10/05/95
10/21/95
01/24/96
04/23/96
07/25/96
10/25/96
01/28/97
04/16/97
07/21/97
10/20/97
01/21/98
04/17/98

2512 x1s/#280036

16.31
14.43
15.32
14.74
12.50
12.48
14.30
15.13
10.41
12.12
15.01
15.18
10.46
11.57
13.10
1422
i2.12
11.47
14.17
14.22
12.38

15.56
15.65
14.51
15.70
15.10
15.96
13.86
12.74
15.71
15.98
14.20
14.40

17.17
17.08
18.22
17.03
17.63
16.77
18.87
19.99
17.02
16.75
18.53
18.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

EEEEEEEEEEEEEL:

58688858885

EEEEEEEEEER

0.62

ND

ND
ND
ND

ND
ND

ND
ND
ND
ND

EEEEEEEEEER

CEEER

[==]
o0
[+-]

EEEEEEEEEEEEEER

EEEEEEEEEER

ND/ND'®

ND
6.10

As of 01/18/00




Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512
1300 Davis Street

San Leandro, California

il Product ST - - _
Well ID/ . Date. PTW.  GWE ~ Thickness TPHD) TPHG) = B T . E X MIBE  TOG
TOC* " i) {msl) ) (ppb) . (ppd) - - (pph) (b)) - @pb). . (opb) @pD) (zpm)_
MW-3 05/26/92 16.06 16.76** 0.12 2,400,000 1,300,000 5,100 66,000 20,000 160,000 - 880
(cont) 06/09/92 16.29 16.46%* 0.03 ~ - - - - - - -
06/23/92 16.52 16.26** 0.06 - - - - - - - -
07/06/92 16.60 16.24** 0.14 - - - - - - - -
07/24/92 INACCESSIBLE - - - - - - - ~ - -
10/30/92 17.08 -1 0.07 NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - -
06/09/94 14.74 - 0.00 17,000° 69,000 1,300 7,100 1,900 11,000 - -
09/08/94 15.54 - Sheen  NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT - -
32.02 10/05/95 14.86 17.16 0.00 - - - - —~ - - -
10/21/95 14.98 17.04 0.00 5,900 50,000 250 4,200 1,700 18,000 -2 -
01/24/96 13.15 18.87 0.00 5,300° 100,000 950 3,300 2,500 16,000 -8 -
04/23/96 13.11 18.91 0.00 4,900° 50,000 430 1,700 1,600 7,600 ND -
07/25/96 14.40 17.62 0.00 2,400° 17,000 170 ND 650 3,300 240 -
10/25/96 15.33 16.69 0.00 3,700° 26,000 420 1.100 1,800 6,400 340 -
01/28/97 11.55 20.47 0.00 3,900° 32,000 230 1,000 1,000 4,500 ND -
04/16/97 12.05 19.97 0.00 3,100° 12,000 76 ND 330 1,600 ND -
07/21/97 15.17 16.85 0.00 2,400 10,000 82 28 430 1,400 76 -
10/20/97 15.41 16.61 Sheen 2,900° 12,000 200 540 1,400 4,600 210 -
01/21/98'° 11.59 20.43 0.00 3,700 25,000 170 640 1,200 4,800 ND? -
04/17/98"° 12.46 19.56 0.00 3,400 25,000 980 1,400 5,800 ND? ND? -
07/14/98" 13.43 18.59 0.00 1,100" 6,200 76 ND? 550 810 ND? -
10/12/98" 14.60 17.42 0.00 420" 1,600 28 Np? 28 81 ND? -
01/19/99" 12.97 19.05 0.00 870" 27,000 18 ND? 48 69 ND# -
04/07/99 12.36 19.66 0.00 ND 1,700 10 ND* 28 72 'ND/4.7  ND
07/12/99 14.41 17.61 0.00 160" 78 0.68 ND ND 2.4 ND -
10/25/99 14.53 17.49 0.00 9518 220 0.82 ND 0.77 6.8 3.9 -
01/18/00 13.05 18.97 0.00 ND ND ND ND ND ND 135 -
MW-4 08/29/89 - - - 120 ND ND ND ND ND - ND
11/21/89 - - - ND ND ND ND ND ND - ND
02/23/90 - - - ND ND ND ND ND ND - ND
05/10/90 - - - 88 54 ND 2 ND 0.37 - ND
08/09/90 - - - ND ND ND ND ND ND - ND
11/06/90 - - - ND ND ND 0.36 ND 0.98 - ND
02/04/91 - - - ND ND ND 0.72 ND 1.1 - ND
IR12 xlefH#IROEVIG 3 As of 01/18/00



Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512
1300 Davis Street
San Leandro

California

Mw-4
{cont)
99.66

32.38

" MW-5

100.32

33.02

2512 x1s/#280036

05/24/91
08/15/91
09/18/91
10/15/%1
11/19/91
02/27/92
03/27/92
04/27/92
05/26/92
06/23/92
07/24/92
10/30/92
06/09/94
09/08/94
01/25/95

08/29/8%
11/21/89
02/23/90
05/10/90
08/09/90
11/06/90
02/04/91
05/24/91
09/18/91
10/15/9
11/19/91
02/27/92
03/27/92
04/27/92
05/26/92
06/23/52
07/24/92
10/30/92

17.67
17.95
17.25
14.96
15.01
15.37
15.62
16.02
16.10
INACCESSIBLE
15.08
15.72
DESTROYED

18.30
18.59
17.87
15.50
15.68
15.96
16.22
16.63
16.73
INACCESSIBLE

81.73
82.45
17.52
17.34
17.06
16.80
16.39
12

§38

83

Pt 1 5888

§58%8

ND

=;|::=::==§%§

Ly =G 1 83

0.82

&g

0.37

As of 01/18/00




Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512

1300 Davis Street
San Leandro, California
TPHG) = B T . E- X  MIBE TOG
kb Gph) b ph) | Gpv)  Gob)  Gpm)
MW-1 04/25/89 - — - 100 ND 0.31 ND - ND ND - -
08/10/89 - - - ND ND ND ND ND ND -- ND
11/21/89 - - - ND ND ND ND ND ND -- 8.9
02/23/90 - - - ND ND ND ND ND ND - ND
05/10/90 - - - ND ND ND ND ND ND -- ND
08/09/90 - - - ND ND ND ND ND ND - ND
11/06/90 - - -- ND ND ND ND ND ND - ND
02/04/91 - - - ND ND ND 0.31 ND 0.62 -- ND
05/24/91 - - - - ND ND ND ND ND - ND
08/15/91 - - - - - - -- - - - -
100.00 09/18/91 17.88 82.12 0.00 - -- - - - - -- -
10/15/91 18.17 81.83 0.00 - - - - - - - -
11/19/91 17.48 82.52 0.00 - - - -- - - - -
32.69 02/27192 15.36 17.33 0.00 - - - - - - - -
03/27/92 15.53 17.16 0.00 - - - - - - - -
04/27/92 15.68 17.01 0.00 - -- - - - - - -
05/26/92 15.90 16.79 0.00 - - - - - - - -
06/23/92 16.25 16.44 0.00 - - - - - - - -
07124192 16.54 16.15 0.00 - - - - - - - -
10/30/62 16.58 16.11 0.00 - - - - -- - - -
06/09/94 15.22 - 0.00 - 530 ND ND ND ND - -
09/08/94 15.81 - 0.00 160° ND 1.6 ND 3.1 - -
01/25;’95 DESTROYED - - - -- - - -- - - -
MW-2 04/25/89 - - - ND 32 0.35 ND ND ND - -
08/10/89 - - - ND ND ND 0.39 ND ND -- ND
11/21/89 - - - ND 48 ND 0.51 ND ND -- 1.6
02/23/90 - - - ND 44 ND ND ND ND - ND
05/10/50 -- - -- ND 43 ND 1 ND ND - ND
08/09/90 - - - ND ND ND ND ND ND - ND
11/06/90 - - - ND ND ND 0.42 ND 1.4 - ND
02/04/91 - - - ND ND ND 0.38 ND 0.87 - ND
05/24/91 -- - - - ND 1.5 ND ND ND - ND
08/15/91 - -- - . ND ND ND ND ND - ND
100.32 09/18/91 18.48 81.84 0.00 - - - - - - - -

A Y AN L
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Table 1

Groundwater Monitoring Data and Analytical Results

Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

MW-2
(cont)
33.04

MW-3

100.03

3273

2512.x1s/#280036

10/15/91

11/19/91

02/27/92
03/27/92
04/27/92
05/26/92
06/23/92
07/24/92
10/30/92
06/09/94
09/08/94
01/25/95

04/25/89
08/10/89
11/21/89
02/23/90
05/10/90
08/09/90
11/06/90
02/04/91
05/24/91
08/15/91
05/04/91
09/13/91
10/02/91
10/15/91
11/05/91
11/19/91
02/27/92
03/12/92
03/27/92
04/13/92
04/27/92
05/11/92

18.75
18.01
15.40
15.61
15.96
16.30
16.76
16.66
17.38
15.48
16.22
DESTROYED

82.08¥%**
B1.73%**
B1.65+**
81.62%+*
82 .49%*%
8236+
17.82%+*
17.79
17.61
17.56
17.17%*
16,92+

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.02
0.04

5,700
860
110
350
850
500
940

NOT SAMPLED DUE TO A TRACE OF FREE PRODUCT
3,400
NOT SAMPLED DUE TO A TRACE OF FREE PRODUCT

2,000

56
3,200
1,900

ND
6,200
1,900
16,000

23,000

73
ND
0.32
94
56
820

940

5888588

140
1,500

0.31

zg8 @

140
2,200

590

0.49
240

ND
540

710

NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT
NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT

As of 01/18/00




) EXPLANATION

Residential J
Area .
o + Groundwater monitoring well
e
# Destroyed Groundwater
VIRGINIA STREET 4 Groundwater monitoring well
Former by others
Waste Oil
7 Jank A/B/C/D  TPH(D) (Total Petroleum
...... Hydrocarbons as Diesel)/
D TPH(G) (Total Petroleum
] A Hydrocarbons as Gasoline)/
E I Benzene/MTBE concentrations
SMw-oc . Former Former & ND  Not Detected
e | Station = Undefgrotnd. ! >
| Puldne - Storage Tonks | R NA  Not Analyzed
- | 3% MW-5 l 5
2 i I | g
B D : Former l R MW-2 i g
- Cleaners Building ; c Former :
' o Dispenser
| ooy e e
: penser
l ND/ 135 Islands HW‘Q)& l.*ﬂlw-a
| * - | NA/ND/ND/ND
l \ e+ e v 1 ey -t ¢ -
4-MW-7 Approximate Property Boundary o
NA/ND/ND/6.10 N
/
DAVIS STREET 0 40
Wgsvmws;g&m_ g Provided Scale in Feet
. CONCENTRATION MAP FIGURE
C/fa Gettler Ryan Inc. Former Unocal Service Station No. 2512
6747 Sierra Ct., Suite J {925) 5517585 1300 Davis Street '
Dublin, CA 94568 San Leandro, California
J0B NUMBER REVIEWED BY DATE REVISED DATE

280036

January 18, 2000




N EXPLANATION
Ar o
e - 4 Groundwater monitoring well
¥ Destroyed Groundwater
4 Groundwater monitoring well
VIRGINIA STREET Former by others
Waste Oil
Jank 99.99 Groundwater elevation in feet
T L referenced to Mean Sea Level
] % uw-o* \ _ (MsL)
Mw-4 ~ 18.08 | ' 939 Groundwater elevation contour,
| “\'."13% X w dashed where inferred.
| Y ! >
MW-DG : Former \ : =
o i Stotion cgfemer N 1| @
Building U graun. :
| “\. Storage Tanks ‘ ] L
\\ X ! »
- | 3 MW-5 N | o]
5 NS Voo 3
2 Folgrrl;er : Former i ﬁ}w_z = l g Approximate groundwater
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STANDARD OPERATING PROCEDURE -
GROUNDWATER SAMPLING

Gettler-Ryan Inc. field personnel adhere to the following procedures for the collection and handling
of groundwater samples prior to analysis by the analytical laboratory. Prior to sample collection, the
type of analysis to be performed is determined. Loss prevention of volatile compounds is controlled
and sample preservation for subsequent analysis is maintained.

Prior to sampling, the presence or absence of free-phase hydrocarbons is determined using a MMC
flexi-dip interface probe. Product thickness, if present, is measured to the nearest 0.01 foot and is
noted in the field notes. In addition, static water level measurements are collected with the interface
probe and are also recorded in the field notes.

After water levels are collected and prior to sampling, each well is purged a minimum of three well
casing volumes of water using pre-cleaned pumps (stack, suction, Grundfos), or polyvinyl chloride
bailers. Temperature, pH and electrical conductivity are measured a minimum of three times during
the purging. Purging continues until these parameters stabilize.

Groundwater samples are collected using disposable bailers. The water samples are transferred from
the bailer into appropriate containers. Pre-preserved containers, supplied by analytical laboratories,
are used when possible. When pre-preserved containers are not available, the laboratory is instructed
to preserve the sample as appropriate. Duplicate samples are collected for the laboratory to use in
maintaining quality assurance/quality control standards. The samples are labeled to include the job
number, sample identification, collection date and time, analysis, preservation (if any), and the sample
collector's initials. The water samples are placed in a cooler, maintained at 4oC for transport to the
laboratory. Once collected in the field, all samples are maintained under chain of custody until
delivered to the laboratory.

The chain of custody document includes the job number, type of preservation, if any, analysis
requested, sample identification, date and time collected, and the sample collector's name. The chain
of custody is signed and dated (including time of transfer) by each person who receives or surrenders
the samples, beginning with the field personnel and ending with the laboratory personnel.

A laboratory supplied trip blank accompanies each sampling set. For sampling sets greater than 20
samples, 5% trip blanks are included. The trip blank is analyzed for some or all of the same
compounds as the groundwater samples.

As requested by Unocal Corporation, the purge water and decontamination water generated during

sampling activities is transported to Tosco - San Francisco Area Refinery, located in Rodeo,
California.

tvforms\unocalsop.frm-1/98



YW LD VI NG URUNG/DAWNIFLING

FIELD DATA SHEET

Client/
Facility 2251 2 Job#: 2.8 €636
Address: 1300 Pav) s« s ¥ . Date: - 1 F~02
City: __Sa_“;,_(_&a_.a.an Sampler: je-v <
Well 1D Mw -2 Well Condition: o .k
Well Diameter 2-in. Hydrocarbon . Amount Bailed
Thickness: @/ {feet) {productiwater): {Gailons)
Total Depth 32:2¢ Volume 2* =017 3" =038 4" = 0.66
Factor {VF) 6 =150 12" = 5.80
Depth to Water 1%.08

/’
190 x v all

= 3 26 X 3 {case volume} = Estimated Purge Valume: ‘ €  iqal)

Purge Disposable Bailer Sampling
Equipment: Bailer Equipment: Disposable Bailt
Stack Hailer )
&uction Pressure Bailer
Grundfos Grab Sample
Other: Other:
Starting Time: 97 Weather Conditions: _ £ et A
Sampling Time: 9 "37A-»  Water Color: ¢ L"c\ c Odor:__Cowme
Purging Flow Rate: } aom. Sediment Description: A 2
Did well de-water? If yes; Time: Volume: fgal)
Time Velume pH Conductivity ' ‘{OTanpcr:ture D.O. ORP Atkalinicy
(gal)) . pmhos/am <F {(mg/L) (mV) (ppm)
§'2S o, 7.5} 4.92 494
927 7 .33 455 695
g7 - Jo 7.29 ‘,}.f(, £7.3
LABORATORY INFORMATION
SAMPLE 1D {# - CONTAINER REFRIG. PRESERV. TYPE ..f LABORATORY ANALYSES
mw-% BV A Y W ¢C - | seauoia TPH(G}/brex/mtbe
4y 2vo i iy v /- € old
2 | Awly | o ‘. T £HD
COMMENTS:

9/97-Neidet femy



WELL MONITORING/SAMPLING
FIELD DATA SHEET

Client/
Facility _# 25 12 Job#: 280036
Address: 1%00  Pavis et Date: | - 1—0®
City: _E_EA__LC.E‘_HL’Q Sampler: Doe
Well 1D WMw 7] Weil Condition: g ]
Well Diameter -in, Hydrocarbon Amount Bailed
0 Thickness: £ (feetl (productiwaten): -8 {Gations)
Total Depth Lo & Volume 2" =0.17 3" =038 4 = 0.66
12 Factor (VT) 6 =150 12" = 5.80
Depth to Water 24w

{73 x v 817

= ? 74 X 3 (case volume] = Estimated Purge Volume: Ez {gak.}

Purge Disposable Bailer Sampling
Equipment: Bailer Equipment: Diposable’
Stack Bailer _
@, Prassure Bailer
fundfos Grab Sample
Other: Other:
Starting Time: Zaoal Weather Conditions: LA
Sampling Time: i S A Water Color: C’ea 4 Odor:__inec e
Purging Flow Rate: ! _com, Sediment Description: ___, a.d 2
Did well de-water? If yes; Time: Volume: tqai.)
Time Volume pH Conductivicy JJO Tcmpcntutc D.Q. ORYP Alkalinicy
(gal.) gmhos/em (mg/L) (raV) (ppm)
223 ", 269 .8 / 4 2
2:35s V4 X 1% 295
230 9 752 £.29 £7.9
LABORATORY INFORMATION
SAMPLE ID {#] - CONTAINER  REFRIG. PRESERV. TYPE ;/  LABORATORY ANALYSES
wmw -7 o A Y NC (& - | SEQUOIA TPH{G/btex/mibe
ANofr ¢ A ' folo
COMMENTS:

9797-feldet. e



WELL MONITORING/SAMPLING

FIELD DATA SHEET

Client/
Facility _Z£2$1.2 Job#: 2 Foe3 G
Address: _\ %eoo Dy NS C-l; . Date: |~ 1&-02
City: _ Gam leaudea Sampler: ___Soe
Well 1D Mw- & Well Condition: o -
Well Diameter 2 in, Hydrocarbon Amount Bailed
q Thickness: -é" {feet) {product/water): allons
Total Depth 2970w Volume 2" = 0.17 3"=038 4 =066
Facior (VT) & =150 12*= 5.80
Depth to Water 1%$.67 = :

[S- 22 xvE & V7 =?-{7 X 3 (case volume) = Estimated Purge Volume: g tgal.l

Purge Disposable Bailer Sampling
Equipment: Bailer Equipment: @aﬂﬁ'
Stack Bailer _
- Pressure Bailer
Grundfos ) Grab Sample
Other: Qther:
Starting Time: 59.' 208, Weather Conditions: C lea ¢
Sampling Time: E’MO Water Color: clee QOdor:__ino e
Purging Flow Rate: {-aom. Sediment Description: WA O A
Did well de-water? If yes; Time: Volume: taal)
Time Volume pH Conductivity | o Temperature D.O. ORP Alkalinity
(gal.) pmhos/em K °E (mg/L) (mV) (ppm)
Y. o5 ) 2.67 . _te2r  _ 069X
Yo7 5 2.4 [0.25 7
Jof - g 72-47 [0.30 £9.46
LABORATORY INFORMATION
SAMPLE 1D (#) - CONTAINER  REFRIG.  PRESERV, TYPE 4 LABORATORY ANALYSES
mw ¥ Yol Y He( SEQUOIA TPHIGI brex/mtbe
2o /t 4 A Folo
COMMENTS:

9797 -fetdat.frny




WELL MONITORING/SAMPLING
FIELD DATA SHEET

Client/
Facility 725 Job#: 28003 6
Address: %200 Qm's ¢k, Date: [~ 18-00
City: Sau leeuwdro Sampler: S o&
Well 1D wmw-9 Well Condition: o=
Well Diameter 2 i, Hydrocarbon Amount Bailed
Thickness: AT tteet) (productiwaten: {Gallons)
Total Depth %0, f, _ - -
Volume r=0.17 3"=038 4" = 0.66
,4 - Facior (VF} € =150 12" =5.80
Depth to Water 5 # -
(5D xv 01 = .2'62 X 3 (case volume) = Estimated Purge Volume: g lgal
Purge Disposable Bailer Sampling
Equipment: Bailer Equipment: @bleﬁaﬂer"’ '
Stack Bailer .
cu Pressure Bailer
Grundfos Grab Sample
Qther: Other:
Starting Time: ¥:30 Weather Conditions: £¢!l “.,\
Sampling Time: Y !SSAm Water Color: el € o Odori_ae v g
Purging Flow Rate: ! qom, Sediment Description: NO W e
Did well de-water? If yes; Time: Volume: {qai.}
Time Velume pH Conductivity ¢ O Temperature D.O. ORP Alkalinicy
al) prahos/am «F {rag/L) (mV) (ppr)
X 40 %.( 7.27 {46 0.0
{4t < 2.5€ 4.3 622
{:4%- ¥ 2.4 728 94
LABORATORY INFORMATION
SAMPLE 1D {# - CONTAINER REFRIG. PRESERV. TYPE ,/ LABORATORY ANALYSES
Mmw g 2 vol Y ne( SEQUOIA TPH(G)/btex/mtbe
AN b {1 re ’t £o1o
COMMENTS:

$r37-fekder.irm



B T R TEET Ty AR R R E R ATy TR Wl

U N 0 C A L @ Q 819 Stiker Ave., Suite 8+ Sacramento, CA 95634 +(916)921-9600 O East 11115 Monigomery, Suite B = Spokane, WA 59206 » {509) 924-9200

Dimls 0=t

Yalow = | akhnratame

0 404 N. Wiget Lane = Walnut Creek, CA 94558 « (510) 988-9600 O 15055 S.W. Sequola Pkwy, Suite 110 « Portiand, OR 97222 « (503) 624-9800
z -
Consultant Company: G-e44le . 12..13“ Tuc. O Ol | \f_s Project Name: €5, me, Uuocal ss# 212
Address: (747 Siecra ct. So Tte F UNOCAL Project Manager: W\ ,. Bol Boust AR
City: Doblea State: CA ZipCode: A4S ¢ §  (AFE #:
Telephone: (325°) $51-755€ FAX #{425) $51-78949 |Site #,City, State: 1500 Dowis ob. Gaw Leawd o
Report To:’DG“l“ wa Hacdiy 9 [samplerr Jdo e A) ewatzn/ LQC Data: [J Level D (standars) O Level C L} Level B U Level A
Turnaround A 10 Work Days 0 5 Work Days O 3 Work Days 0 Drinking Water ‘ [Anatyses Requested|
Time: Q 2WorkDays O 1WorkDay [ 2.8 Hours O Waste Water 4 <
CODE: O Misc. O Detect. Q Eval. O Remed. O Demol. 0 Closure] 01 Other il f
- : AP \
Client Date/Time | Matrix | #of | Cont. Laboratory G /Q o
Sample |.D. Sampled Desc. | Cont. | Type Sample # A“% A % Comments
T8 LB bifeeo o) | 1 [ v < Pleasedout bit)
B N PR A R LR A7 = Y615 susiqeas
e K war— 7 ’ 7.4 ’ Evopr 4 e Ve
— 14 mue_ 8 ~” 7.0 ’ 7 . o v
As. M — A / Vs , . . - v
6
7
8
9
10,
= p vy -~ o f " .
Refinquished By: ™ S p K,lpm\_ Date:I- 4% Time: * %7 |Received By: %m (6414 Date: t/[g’ b’) Time: | 330
: = i S :
Relinquished By: C) ' Date: Time: Received By: : Date: Time:
4 i .
Relinguished By: Date: Time: Received By Lab: Date: Time:
“"‘-r.q Samples Received in Good Condifion? Q Yes O No Samples on Ice? O Yes QNo Method of Shipment__ Page _L of _,
N

“>mpleted upon receipt of report:
" the analyses requested on the Chain of Custody reported? Q Yes Q No if no, what analyses are still needed?
™ report issued within the requested turnaround time? Q Yes Q) No If no, what was the tunaround time?

Signature; Company:

Date:

White - Laboratory



CD Sequoia | S s, CA 93070-4111
50) 232-
& Analytical PECEIVED FAX (630 232.961

INLWIILT Y
FEB 0 2 2000
February 1, 2000 GETTLER-RYAN INC.

GENERAL CONMTRACTORS

Deanna Harding
Gettler-Ryan/Geostrategies(1)
6747 Sierra Court, Suite D
Dublin, CA 94568

RE: Unocal(1)/L001145
Dear Deanna Harding:

Enclosed are the results of analyses for sample(s) received by the laboratory on January 18, 2000. If you have
any questions concerning this report, please feelfree to contact me.

Sincerely,

éﬁé\%/&r)&éu

Wayne Stevenson
Project Manager

CA ELAP Certificate Number 1-2360



1551 Industrial Road

: ‘ ) SeqUOia San Carlos, CA 94070-4111
(650) 232-9600
X 4 An alytic al FAX (650) 232-9612

ettler-Ryan/Geostrategies(1) Project:  Unocal(l) Sampled: 1/18/00
747 Sierra Court, Suite D Project Number: Unocal S5# 23 12 Received: 1/18/00
ublin, CA 94568 Project Manager: Deanna Harding Reported:  2/1/00

ANALYTICAL REPORT FOR L001145

——

ample Description Laboratory Sample Number Sample Matrix Date Sampled

B-LB L001145-01 Water 1/18/00

1W-3 L001145-02 Water 1/18/00

AW-7 L.001145-03 Water 1/18/00

AW-8 1L001145-04 Water 1/18/00

AW-9 L001145-05 Water 1/18/00

Sequoia Analytical - San Carlos The resuils in this report apply to the samples anglyzed in accordance with the chain of custody document.

This analytical report must be reproduced in its entirety.

Page 1 of 15
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CD Sequoia

1551 Industrial Road

San Carlos, CA 94070-4111
(650) 232-9600

FAX (650) 232-9612

% Analytical

Gettler-Ryan/Geostrategies(1) Project: Unocal(1) Sampled: 1/18/00

6747 Sierra Court, Suite D Project Number: Unocal 8% 2512 Received: 1/18/00

Dublin, CA 94568 Project Manager: Deanna Harding Reported:  2/1/00

Sample Description: TB-LB

Laboratory Sample Number: L001145-01

Batch Date Date Specific Method/ Reporting
Analyte Number  Prepared  Analyzed  Surrogate Limits Limit Resuit Units Notes*
Sequoia Analvtical - San Carlos

Total Purgeable Hydrocarhons (C6-C12), BTEX and MTBE by DHS LUFT

Purgeable Hydrocarbons as Gasoline 0010116  1/24/00 1/25/00 50.0 ND ug/l

Benzene " " " 0.500 ND "

Toluene " " " 0.500 ‘ND "

Ethylbenzene " " " 0.500 ND "

Xylenes {total) " " " 0.500 ND "

Methyi tert-butyl ether " " " 5.00 ND "

Surrogate: a,a,a-Trifluorotoluene » " " 70.0-130 102 %

Sequoia Analytical - San Carlos *Refer to end of report for text of notes and definitions.
Page2 of 15




. . 1551 industrial Road
Sequ()la San Carlos, CA 94070-4111
(650) 232-9600

L ¥ 4 Analytlcal FAX (650) 232-9612

jettler-Ryan/Geostrategies(1) Project: Unocal(l} Sampled: 1/18/00
747 Sierra Court, Suite D Project Number: Unocal S8# 2512 Received: 1/18/00
Jublin, CA 94568 Project Manager: Deanna Harding Reported:  2/1/00
sample Description: MW-3
_aboratory Sample Number: L.001145-02
Batch Date Date Specific Method/ Reporting
\nalyte Number Prepared  Analyzed Surogate Limits Limit Result Units Notes*

Seguois Analvtical - San Carlos
[gtal Purgeable Hydrocarbons (C6-C12), BTEX and MTBE by DHS LUFT

'urgeable Hydrocarbons as Gasoline 0010126  1/25/00 1/25/00 50.0 ND ug/l
3enzene " " " 0.500 ND "
[oluene " " " 0.500 ND "
ithylbenzene " " ! 0.500 ND "
Xylenes (total) " " " 0.500 ND "
Viethyl tert-butyl ether " ! " 5.00 135 !
Surrogate: a,a,a-Trifluorotoluene " " " 70.0-130 78.9 %
Volatile Organic Compounds by EPA Method 8010B

Freon 113 0010103  1/20/00 1/21/00 2.00 ND ugfl
Bromodichloromethane " " ! 1.00 3.79 "
Bromoform " " " 1.00 ND "
Bromomethane " " * 2,00 ND "
Carbon tetrachloride " " " 1.00 ND "
Chlorobenzene " " " 1.00 ND "
Chloroethane " v " 2.00 ND "
2-Chloroethylvinyl ether " " ! 2.00 ND "
Chleroform " " " 1.00 40.3 "
Chloromethane " " " 2.00 ND "
Dibromochloromethane " " " 1.00 ND "
1,3-Dichlorobenzene " " " 1.00 ND "
1,4-Dichlorobenzene " ! " 1.00 ND "
1,2-Dichlorobenzene " N " 1.00 ND "
1,1-Dichleroethane " " " 1.00 ND "
1,2-Dichlorcethane " " " 1.00 ND "
1,{-Dichloroethene " " " 1.00 ND "
cis-1,2-Dichloroethene " " " 1.00 ND "
trans-1,2-Dichloroethene " " ! 1.00 ND "
1,2-Dichloropropane " " " 1.00 ND "
cis-1,3-Dichjoropropens " " " 1.00 ND "
trans-1,3-Dichloropropene " " " 1.00 ND "
Methylene chloride " " " 10.0 ND "
1,1,2,2-Tetrachloroethane " " " 1.00 ND "
Tetrachloroethene " . " ' 1.00 ND "
1,1,1-Trichleroethane " " " 1.00 ND "
1,1,2-Trichloroethane " g " 1.00 ND "
Trichloroethene " " " 1.00 ND "
Trichlorofluoromethane " " Y 1.00 ND "
Vinyl chloride " " " 1.00 ND "
Surrogate: 1-Chloro-2-fluorobenzene " " " 70.0-130 14 %
"Sequoia Analytical - San Carlos *Refer 1o end of report for text of notes and definitions.

Page 3 of 135




@ Sequoia

W% Analytical

1551 Industrial Road

San Carlos, CA ©4070-4111
(650) 232-9600

FAX (650) 232-9612

Gettler-Ryan/Geostrategies(1)
6747 Sierra Court, Suite D

Project Number:

Unocal(1)
Unocal SS# 2512

Sampied: 1/18/00
Received: 1/18/00

Dublin, CA 94568 Project Manager: Deanna Harding Reported:  2/1/00
Sample Description: MW-3
Laboratory Sample Number: L001145-02
Batch Date Specific Methed/ Reporting
Analyte Number Analyzed  Surrogate Limits Limit Result Units Notes*
Diesel Hydrocarbons (C9-C24) by DHS LUFT
Diesel Range Hydrocarbons 0A26057 1/29/00 DHS LUFT 50.0 ND ug/l
. " 50-150 108 %

Surrogate: n-Pentacosane

Sequoia Analytical - San Carlos

*Refer to end of report for text of notes and definitions.

Paged of 15




:D Sequoia

W% Analytical

1551 Industrial Road

San Carlos, CA 93070-4111

(650) 232-9600
FAX {650) 232-9612

ettler-Ryan/Geostrategies(1) Project: Unocal(1} Sampled: 1/18/00

747 Sierra Court, Suite D Project Number:  Unocal SS# 2512 Received: 1/18/00
ublin, CA 94568 Project Manager: Deanna Harding Reported:  2/1/00

ample Description: MW-7

aboratory Sample Number: L001145-03

B Batch Date Date Specific Method/ Reporting

nalyte Number  Prepared  Analyzed  Surrogate Limits Limit Result Units Notes*

Seauoia Analytical - San Carlos

"otal Purgeable Hydrocarbons (€6-C12), BTEX and MTBE by DHS LUFT

urgeable Hydrocarbons as Gasoline 0010126  1/25/00 1/25/00 50.0 ND ug/l
Jenzene " " " 0.500 ND "
‘oluene " " " 0.500 ND "
‘thylbenzene " " " 0.500 ND "
{ylenes (total) " " " 0.500 ND "
viethyl tert-butyl ether " " " 5.00 6,10 "
Surrogate: a,a,a-Trifluorotoluene “ " " 70.0-130 79.9 %
Volatile Organic Compounds by EPA Method 8010B -

Freon 113 0010103 1/20/00 1/21/00 2.50 ND ug/!
Bromodichioromethane " " "o 1.25 4,78 "
Bromoform " " ! 1.25 - ND "
Bromomethane " " " 2.50 ND "
Carbon tetrachloride " " " 1.25 ND "
Chlorobenzene " " " 1.25 ND "
Chloroethane " " " 2.50 ND "
2-Chloroethylvinyl ether " " " 2.50 ND "
Chloroform " " " 1.25 528 "
Chloromethane " " " 2.50 ND "
Dibromochloromethane " " " 1.25 ND "
1,3-Dichlorobenzene " " " 1.25 ND "
1,4-Dichlorobenzene " " " 1.25 ND "
1,2-Dichlorobenzene " " " 1.25 ND "
1,1-Dichloroethane " " " 1.25 ND "
1,2-Dichloroethane " Y N 1.25 ND "
1,1-Dichioroethene " " " 1.25 ND "
cis-1,2-Dichloroethene " " " 1.25 ND "
trans-1,2-Dichioroethene " " N 1.25 ND "
1,2-Dichloropropane " " " 1.25 ND "
cis=1,3-Dichloropropene " " " 1.25 ND "
trans- ,3-Dichloropropene " " " 1.25 ND "
Methylene chloride " " " 12.5 ND "
1,1,2,2-Tetrachloroethane " " " : 1.25 ND "
Tetrachloroethene " " " i 1.25 ND "
1,1,1-Trichloroethane " " " 1.25 ND "
1,1,2-Trichloroethane " " " 1.25 ND "
Trichloroethene " " " 1.25 ND "
Trichlorofluoromethane " " " 1.25 ND "
Vinyl chloride _ N " " 1.25 ND !
Surrogate! 1-Chloro-2-fluorobenzene " " " 70.0-130 104 %

Sequoia Analytical - San Cerlos

*Refer to end of report for text of notes and definitions.

Page 5 of 15




@ Sequoia

W% Analytical

1551 Industrial Road
San Carlos, CA 94070-4111

(650) 232-9600

FAX (650} 232-9612

Gettler-Ryan/Geostrategies(1} Project: Unccal(l) Sampled: 1/18/00
6747 Sierra Court, Suite D Project Number:  Unocal S84 2512 Received: 1/18/00
Dublin, CA 94568 Project Manager: _Deanna Harding Reported:  2/1/00
Sample Description: MW-8

Laboratory Sample Number: 1.001145-04

Batch Date Date Specific Method/ Reporting
Analyte Number  Prepared  Analyzed  Surrogate Limits Limit Result Units Notes*
Sequoia Anaivtical - San Carlos

Total Purgeable Hydrocarbons (C6-C12), BTEX and MTBE by DHS LUFT

Purgeable Hydrocarbons as Gasoline 0010116  1/24/00 1/25/00 50.0 ND ug/l
Benzene " " " 0.500 ND "
Toluene " " " 0.500 ND v
Ethylbenzene " " " 0.500 ND "
Xylenes (total) " " " 0.500 ND "
Methyl tert-butyl ether i " " 5.00 ND "
Surrogate: a,aa-Triflucrotoluene " " " 70.0-130 98.9 %
Volatile Organic Compounds by EPA Method 8010B

Freon 113 0010103 1/21/00 1/21/00 2.50 ND ug/l
' Bromodichloromethane " " " 1.25 ND "
Bromoform " " " 1.25 ND .
Bromomethane " " " 2.50 ND "
Carbon tetrachloride " " " 1.25 ND "
Chlorobenzene " " Y 1.25 ND v
Chloroethane " " " 2.50 ND "
2-Chloroethylvinyl ether " " " 2.50 ND "
Chloroform " " " 1.25 529 "
Chioromethane " " " 2.50 ND "
Dibromochloromethane " ! " 1.25 ND "
1,3-Dichlorobenzene " " " 1.25 ND .
1,4-Dichlorobenzene " " " 1.25 ND "
1,2-Dichlorobenzene ! " " 1.25 ND "
1,1-Dichloroethane " " " 1.25 ND "
1,2-Dichloroethane " " " 1.25 ND "
1,1-Dichloroethene " " " 1.25 ND "
cis-1,2-Dichloroethene " " " .25 ND "

trans- 1,2-Dichloroethene " " " 1.25 ND "
1,2-Dichioropropane " " " 1.25 ND "
cis-1,3-Dichloropropene " " " 1.25 ND "
trans-1,3-Dichloropropene " " " 1.25 ND "
Methylene chloride " " " 12,5 ND "
1,1,2,2-Tetrachloroethane " " " 1.25 ND "
Tetrachloroethene " " Y : 1.25 ND "
1,1,t-Trichioroethane " " " 1.25 ND "
1,1,2-Trichlorocthane " " " 1.25 ND "
Trichloroethene " " " 1.25 ND "
Trichloroflucromethane " " " 1.25 ND "

Vinyl chloride " " " 1.25 ND "
Surrogate: 1-Chloro-2-fluorobenzene " " " 70.0-130 119 %
Sequoia Analytical - San Carlos *Refer to end of report for text of notes and definitions.
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. 1551 Industrial Road
‘ SeqUOIa San Carlos, CA 94070-4111
(650) 232-9600

v Analytical FAX (650} 2329612

Etler—Ryan/Geos:ratcgia( 1§ Project: Unocal(l) Sampled: 1/18/00
747 Sierra Court, Suite D Project Number: Unocal SS# 2512 Received: 1/18/00
ublin, CA 94568 Project Manager: Deanna Harding Reported: 2/1/00
ample Description: MW-9
aboratory Sample Number: 1.001145-05
Batch Date Date Specific Method/ Reporting
E:ﬂyte Number Prepared  Analyzed  Surrogate Limits Limit Result Units Notes*

Sequola Analytical - San Carlos
otal Purgeable Hydrocarbons (C6-C13), BTEX and MTBE by DHS LUFT

urgeable Hydrocarbons as Gasoline 0010t16  1/24/00 1/25/00 50.0 ND ug/l
enzene " " " 0.500 ND "
oluene " " " 0.500 ND "
thylbenzene " " " 0.500 ND .
(ylenes (total) " " " 0.500 ND "
fethyl tert-butyl ether " " " 5.00 ND "
wrrogate: a,a,a-Trifluorotoluene “ " " 70.0-130 98.4 %
/olatile Organjc Compounds bv EPA Method 8010B
reon 113 0010103  1/21/00 1/21/00 2.00 ND ug/l
3romodichloromethane " " " 1.00 ND "
3romoform " " " 1.00 ND "
lromomethane " " " 2.00 ND "
~arbon tetrachloride " " " 1.00 ND "
“hlorobenzene v " " 1.00 ND "
“hloroethane " " " 2.00 ND "
-Chloroethylvinyl ether " " " 2,00 ND "
Chloroform " " " 1.00 51.9 "
Chloromethane " " " 2.00 ND "
Dibromochloromethane " " ! 1.00 ND "
,3-Dichlorobenzene " " ' " 1.00 ND "
1,4-Dichlorobenzene " " " 1.0 ND "
1,2-Dichlorobenzene " " " 1.00 ND "
1,1-Dichloroethane " " " 1.00 ND "
1,2-Dichloroethane " " " 1.00 ND "
1,1-Dichloroethene " " " 1.00 ND "
cis-1,2-Dichloroethene " " " 1.00 ND "
trans-1,2-Dichloroethene " " " 1.00 ND "
1,2-Dichloropropane " " " 1.00 ND "
cis-1,3-Dichloropropene " " " 1.00 ND "
trans-1,3-Dichloropropene " " " 1.00 ND "
Methylene chloride " " " 10.0 ND "
1,1,2,2-Tetrachlorcethane " " " 1.00 ND "
Tetrachloroethene " " " ; 1.00 ND "
1,1,1-Trichloroethane " " " 1.00 ND "
1,1,2-Trichloroethane " " " 1,00 ND "
Trichloroethene " " " 1.00 ND "
Trichlorofluoromethane " " " 1.00 ND "
Vinyl chloride " " " 1.00 ND "
Surrogate: 1-Chloro-2-fluorobenzene Y " gy 70.0-130 109 %
Sequoia Analytical - San Carlos *Refer to end of report for text of notes and definitions.
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| 7/" Gerrier-Ryvan Inc.

@_{\\ N ‘/Z June 5, 2001
9 G-R Job #280036
Mr. Nick Nickerson

Unocal - DBG/AMG

8788 Elk Grove Boulevard

Building 3, Suite 15

Elk Grove, California 95624

RE:  Groundwater Monitoring & Sampling - Special Event of May 31, 2001
Former Unocal Service Station #2512
1300 Davis Street
San Leandro, California

Dear Mr. Nickerson:

This letter report documents the groundwater monitoring and sampling event performed by Gettler-Ryan Inc.
(G-R), pursuant to a letter request dated May 22, 2001, from Alameda County Health Care Services. On May
31, 2001, field personnel monitored and sampled one well (MW-DC) which is located next to the above
referenced site. A Depth to Water/Concentration Map is included as Figure 1.

A static groundwater level was measured and the well was checked for the presence of separate-phase
hydrocarbons. Separate-phase hydrocarbons were not present in the well. Static water level data and field
sampling parameters are presented in the attached Field Data Sheet.

A groundwater sample was collected from the monitoring well as specified by G-R Standard Operating
Procedure - Groundwater Sampling (attached). The sample was analyzed by Sequoia Analytical. The chain of
custody document and laboratory analytical reports are also attached.

Deanna L. Harding
Project Coordinator

Figure 1: Depth to Water/Concentration Map
Attachments: Standard Operating Procedure - Groundwater Sampling
Field Data Sheet
Chain of Custody Document and Laboratory Analytical Reports

cc: Mr. Amir . Gholami, Alameda County Health Care Services, 1131 Harbor Bay Parkway, Alameda, CA 94502
Mr. Mike Bakaldin, City of San Leandro, Environmental Services Division, 835 East 14" Street, San Leandro, CA
94577

Mr. Chuck Headlee, SE-RWQCB, 1515 Clay Street, Suite 1400, Oakland, CA 94612
Ms. Leah 8. Goldberg, Hanson Bridgett, 333 Market Street, Suite 2300, San Francisco, CA 94105-2173
Mr. Stephen J. Carter, Gettler-Ryan, Inc., 3140 Gold Camp Drive, Suite 170, Rancho Cordova , CA 95670

2512.qml

6747 Sierra Court, Suite J « Dublin, California 94568 =+ (9825) 551-7535



Residential EXPL ANATION
hrea & Groundwater monitoring well
b3 Destroyed Groundwater
VIRGINIA STREET =2 Groundwater monitoring well
Former (Others)
Waste Cil
Tank [99.99]  Depth to water in feet
T T T T e NM Not Monitored
1396 T wﬁ‘ NH/:; ° A/B/C/ TPH(G) (Total Petroleum
<50/<0.500,/<0.500/ -y | D/E  Hydrocarbons as Gasoline)/
<0.500/<0.500 | o Benzene/Toluene /Elthyl—
LMw-0C Former Former 7 benzene/Xylenes
...................................................................................................... Station Unde‘nground ; o concentrations in ppb
Building : Storage Tanks : [ <
N Y NA  Not Anolyzed
= 3 Mw-8 S B
% ‘ . I g
% Fo[r)l;nyer Former X Mw-2 ' l g
= Cleaners Building ‘ I Former
A Dispenser ]
Former
: . island
i ; Dispenser
| NU/NA - onas Mw-a 3 Y-S
e S I | NM/NA
n..:--—-: o R I, /-
- MW-7 Approximate Properly Boundary
NM/NA “‘;L
DAVIS STREET 0 40
Sourze: %ﬂﬂdﬁﬂd meﬂfﬂﬁns Provided Scale in Feet

Gettler - Ryan iInc.

6747 Sierra Ct, Suite J (925) 551-7555
Bublin, CA 94568

VA

DEPTH TO WATER/CONCENTRATION MAP
Former Unocal Service Station #2512
1300 Davis Street

San Leandro, California

FIGURE

JOB NUMBER

280036

REVIEWED BY

DATE
May 31, 2001

REMISED DATE




STANDARD OPERATING PROCEDURE -
GROUNDWATER SAMPLING

Gettler-Ryan Inc. field personnel adhere to the following procedures for the collection and handling
of groundwater samples prior to analysis by the analytical laboratory. Prior to sample collection, the
type of analysis to be performed is determined. Loss prevention of volatile compounds is controlled
and sample preservation for subsequent analysis is maintained.

Prior to sampling, the presence or absence of free-phase hydrocarbons is determined using an
interface probe. Product thickness, if present, is measured to the nearest 0.01 foot and is noted in the
field notes. In addition, static water level measurements are collected with the interface probe and
are also recorded in the field notes.

After water levels are collected and prior to sampling, each well is purged a minimum of three well
casing volumes of water using pre-cleaned pumps (stack, suction, Grundfos), or polyvinyl chloride
bailers. Temperature, pH and electrical conductivity are measured a minimum of three times during
the purging. Purging continues until these parameters stabilize.

Groundwater samples are collected using disposable bailers. The water samples are transferred from
the bailer into appropriate containers. Pre-preserved containers, supplied by analytical laboratories,
are used when possible. When pre-preserved containers are not available, the laboratory is instructed
 to preserve the sample as appropriate. Duplicate samples are collected for the laboratory to use in
maintaining quality assurance/quality control standards. The samples are labeled to include the job
number, sample identification, collection date and. time, analysis, preservation (if any), and the
sample collector's initials. The water samples are placed in a cooler, maintained at 4[1C for transport
to the laboratory. Once collected in the field, all samples are maintained under chain of custody until
delivered to the laboratory.

The chain of custody document includes the job number, type of preservation, if any, analysis
requested, sample identification, date and time collected, and the sample collector's name. The chain
of custody is signed and dated (including time of transfer) by each person who receives or surrenders
the samples, beginning with the field personnel and ending with the laboratory personnel.

A laboratory supplied trip blank accompanies each sampling set. For sampling sets greater than 20
samples, 5% trip blanks are included. The trip blank is analyzed for some or all of the same

compounds as the groundwater samples.

As requested by Unocal Corporation, the purge water and decontamination water generated during
sampling activities is transported to Tosco - San Francisco Area Refinery, located in Rodeo,

California.

Worms\unocalsop, frm-5/00



WELL MONITORING/SAMPLING
FIELD DATA SHEET

Client/
Facility #_25 1% Job#: 28002 6
Address: _\ 200 Pavis S 4 : . Date: S -2l i
City: Sauw Lean dre Sampler: S
Pa wa ed . See voles belno
Well ID mw -PC Well Condition: il ® ° :
Well Diameter ____g_m. Hydrocarbon / ' Amount Bailed
2 4 ~ Thickness: __ 2 o, (productiwater): @” tgal)
O
Total Depth 2 . Volume 2° = Q.17 3 =038 4 = 0.66
Facor 6" =150 12" =
Depth to Water | 3 ’ q 4 L N 380
-
_LO_'?___ X VF .2_@. =_2'EX3 {case voiume] = Estimated Purge Volume: _3_‘21@1.1
Purge Disposable Bailer - _ Sampling
Equipment: Bailer - . Equipment: @"ér’ ' y
Stack - - Bailer ’
1l - Pressure Baiier
fundfos : -Grab Sampie
QOther: : Others —
L,
Starting Time: IRED] Weather Conditions: "Ha t
Sampling Time: | S5 m ( ! ;‘,;—; ) Water Color: clear Odor___ 44 €~
Purging Flow Rate: ____3:5:::::- - Sediment Description:
Did well de-water? I yes; Time: Voiume: : S——T R
Time Volume pH Ccn:ndm:t.ﬂuty]{O “Temperatre D.O. ORY Alkalinity
_(8=1-) pmbaos/cm ¥ + (mg/L) (V) {pym)
.32 2.7 699 2 %) 0.1
137 €6 7.40 2.5 76 .
ac ST 2 Aol 7072,
LABORATORY INFORMATION
SAMPLE 1D (N - CONTAINER REFRIG.  PRESERV. TYPE LABORATORY ANALYSES
yaw-nC 3Vok Y HCL | Seq- TPHG, B TEY, wmet
COMMENTS: l»UQH bay ,‘a a/a,maﬂa/ Cover 1's ’oege f co//ar s
Ced | ' . ; \ [§ (o ffm éécr"/- Ovec- all e ”

[ pro(d 4z ji: o be wieute MJ wet - Qiq&_g_é

rJ




UNOCAL @

[1 680 Chesapeake Drive » Redwood City, CA 84063 « (415) 364-9600
Q 819 Striker Ava,, Sulte B+ Sacramanto, CA 95834 « (§15) 921-8600
D 404 N. Wigel Lane » Walnut Greek, CA 94598 - (510) 988-9600

O 18939 1201h Ave., N.E., Suile 101 + Bolhell, WA 98011+ (206) 481-9200
O East 11115 Monigomery, Suite B » Spokane, WA 99206 + (509) 924-5200
D 15055 5.W. Sequola Pkwy, Sulte 110 » Porland, OR 97222 + (503) 624-9500

~onsultant Company: Ge-Hle(_ Ru\av\ Tuc.

Project Name: Formec Uuocal #2612

Eress: 6747 Slerca C+- Suf'}t’- 3

UNOCAL Project Manager: WM. & - Bous i~

ty: Dublia state: C A ZipCode: A4S 6§ |AFE # |
elephone; (925) $51-755€ EAX #{425) §51-789q |Site # City, State: | 200 Dawvy's 1. Sau leandro
Report To:®€ auns Ha cdi4 4  [Sampler: So e A) emitan  |QC Data: Q Level D (standard) O Level C 0 Level B Q Level A
rurnaround B 10 Work Days ) 5 Work Days (1 3 Work Days 0 Drinking Water [Analyses Requested]
lime: J 2 Work Days 1 Work Day 0 2-8 Hours O Wasle Water
FODE: O Misc. O Detect. D Eval.  Remsd. [ Demot. Q Closure| I Other ’a&eh Q@ #
oot T Ceteme WA | don | Toes | semmen SRS RSA Comments
L TP- LB s-3l-el| W | | | vek v Pleasedout bill
. aw~-DC |7 13155 - | veok v TE-LB anolysen
3.
: 2d Gr:
: TAT
6.
7.
8.
g.
10.
A a —
Relinquished By:r ﬂhﬁ' 2 % F' - Date:s-3l-ol [Time: | ¥ |Received By: b; ) i@_ Date:{é’//‘g( Time: [é‘ﬁ()
Relinquished By: Date: Time: Recsived By: ' ___{Date: Time:
_Relinguished By: Date: Time: Recelved By Lab: ' Date: Time:
Nere Samples Received in.Good Condition? @ Yes O No Samples onIce? Q@ YesONo Method of Shipment Page __of __
To be completed upon receipl ol repor:
1) Were the analyses requested on the Chain of Custody reported? O Yes Q No If no, what analyses are still needed?
2) Was the report issued within the requested turnaround time? O Yés Q No If no, what was the turnaround time?
Approvedby: o Signature: Company: Date:;

Pink - Client

Yellow - Laboratory

White - Laboratoty



1551 Industrial Road

@ SeqUOia San Carlos, ((:253;1{2);2:;‘15&1)
. . FAX (650) 232-9G12
v An alytlcal www _sequoialabs.com

June 01, 2001

Deanna Harding
Gettler-Ryan/Geostrategies(1)
6747 Sierra Court, Suite J
Dublin, CA 94568

RE: Unocal(1) / L105220

Enciosed are the results of analyses for samples received by the laboratory on 05/31/01. If you have any questions concerning this report, please feel free
to contact me.

Sincerely,

Sy 4 A

Latonya Pelt
Project Manager

CA ELAP Certificate Number 2360



Project: {Jnocal(l)
Project Number: Former Unocal #2512, San Leandro Reported:
Project Manager: Deanna Harding 06/01/01 13:18

Gettler-Ryan/Geostrategies(1)
6747 Sierra Court, Suite J
Dublin CA, 94568

ANALYTICAL REPORT FOR SAMPLES

[s-mple ID Laboratery ID Matrix Date Sampled Date Received
TB-LB L105220-01 Water 05/31/01 00:00 05/31/01 16:00
MW.-DC L105220-02 Water 05/31/01 13.55 05/31/01 16:00

The resulls in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced in iis entirety,

Sequoia Analytical - San Carlos

Do | ~FA



Gettler-Ryan/Geostrategies(1) Project: Unocal(1)
6747 Sierra Court, Suite J Project Number: Former Unocal #2512, San Leandro
Dublin CA, 94568 Project Manager: Deanna Harding

Reported:
06/01/01 13:18

Total Purgeable Hydrocarbons (C6-C12) and BTEX by DHS LUFT

Sequoia Analytical - San Carlos

Reporting
Analyie Result Limi  Units Diltion  Batch Preparcd Anslyzed Method Notes
TB-LB (L105220-01) Water Sampled: 05/31/01 00:00 Received: 05/31/01 16:00
Purgeable Hydrocarbons as Gasoline ND 50.0 ugl 1 1060002 06/01/01  06/01/01 DHS LUFT
Benzene ND 0.500 " ’ " " " "
Toluene ND 0.500 " " " " " "
Ethyibenzene ND 0.500 " " " " " "
Xylenes (total) ND 0.500 " " " " " "
Surrogate. a,a,a-Triflucrotoluene 91.4% 60-140 ¥ " " "
MW-DC (L105220-02) Water Sampled: 05/31/01 13:55 Received: 05/31/01 16:00
Purgesable Hydrocarbons as Gasoline ND 50.0 ug/l 1 1060002  06/01/01 06/01/01 DHS LUFT
Benzene ND 0.500 " " " " " "
Toluene ND 0.500 " " " " " "
Ethylbenzene ND 0.500 " " " " " "
Xylenes (total) ND 0.500 " " " " " "
Surrogate. a,a,a-Trifluorotoluene 93.5 % 60-140 " ” " "
Sequoia Analytical - San Carlos The resulis in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in iis entirety.
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Gettler-Ryar/Geostrategies(]) Project: Unocal(1)
6747 Sierra Court, Suite J Project Number: Former Unocal #2512, San Leandro Reported:
Dublin CA, 94568 Project Manager: Deanna Harding 06/01/01 13:18

Total Purgeable Hydrocarbons (C6-C12) and BTEX by DHS LUFT - Quality Control
Sequoia Analytical - San Carlos

Reporting Spike Source YUREC RFD

Aoalyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 1060002 - EPA 5030B (P/T)
Blank (1060002-BLK1) Prepared & Analyzed: 06/01/01
Purgeable Hydrocarbons as Gasoline ND 50.0 ug/l
Benzene ND 0.500 "
Toluene ND 0.500 "
Ethylbenzene ND 0.500 "
Xylences (total) ND 0.500 "
Surrogate: a,0,a-Trifluorotoluene 8.67 " 10.0 86.7 60-140
LCS (10600602-BS1) Prepared & Analyzed: 06/01/01
Benzene 1.73 0.500 ugfl 10.0 713 70-130
Toluene 172 0.500 " 10.0 772 70-130
Ethylbenzene 710 0.500 " 10.0 77.0 70-130
Xylenes (total) 234 0.500 " 300 78.0 706-130
Surrogate: a,a,a-Trifluorotoluene 924 " 10.0 924 60-140
LCS (1060002-BS2) Prepared & Analyzed: 06/01/01

Purgeable Hydrocarbons as Gasoline 251 500 ug/l 250 100 70-130
Surrogaie: a,a.a-Trifluorotoluene 2.13 " 10.0 91.3 60-140

Sequoia Analytical - San Carlos The resuits in this report apply to the samples analyzed in accordance with the chain of

custody document, This analytical report must be reproduced in its entirety.
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Gettler-Ryan/Geostrategies(1) Project: Unocal(l)

6747 Sierra Court, Suite J Project Number: Former Unocal #2512, San Leandro Reported:
Dublin CA, 94568 Project Manager: Deanna Harding 06/01/01 13:18
Notes and Definitions
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporling limit
NR Not Reported
dry Sample resuhts reported on a dry weight basis
RPD Relative Percent Difference
Sequoia Analytical - San Carlos The resulls in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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