
STL
STL Lae AngoleE
1721 South Grand Avenue
Sarta Ana, CA 92705

Telr 714 258 8610 Fa* 714 258 0921

February 10,2005

STL LOT NUMBER: EsA280317
PO/CONTRACT: GEM.621 09

SCOTT ROBINSON
URS Corooration
1 333 Broadway
Suite 800
Oakland, CA 94612

DearSCOIT ROBINSON,

This report contains the analy4ical resulls for the six samples received under chain of custody
by STL Los Angeles on January 27, 2005. These samples are associated with your ARCO
#5387 project. Preliminary data was provided on February 7,2005,

STL Los Angeles certifies that the test results provided in this report meet all the requirements
for parameters for which accreditation is required or available. Any exceptions to NELAP
requirements are noted in the case narrative. The case narative is an integral part of the
report. NELAP Certification Numbef for STL Los Angeles is 01118CA/E87652.

Any matrix relaled anomaly is footnoted within the report. A cooler receipt temperature between
2-6 degrees Celsius is within EPA acceptance criteria. The temperature(s) of the coolers
received for this projecl can be found on the Project Receipt Checklist.

This report shatl not be reproduced except in full, without the written approval of the iaboratory.

000025

E5A28031?

This report contains pages.



CASE NARRATIVE

Historical control limits for the LCS are used to define the estimate of uncertainty for a method.

All applicable quality control procedures met method-specified acceptance criteria except as
noted on the following page.

URS personnel provided the Enfos number and other additional information regarding this
proiecl on January 27 ,2005. This information was not indicaled on the chain of custody.

lf you have any questions, please feel free to cail me at 714,258.8610.

Sincerely,

/ )'"' "l{fu,u'-., ..l/-
'a====};e'/ 

^ u

Sabina Sudoko
Project Manager
CC: Project File

85428011?



LOT NUMBER 85A280317

Nonconformance 05-1 1380

Affected Samples:
E5A280317 (1 ): SG-5-P-4.5
E5A2803'17 (2): SG-s-P-8.5
EsA28031 7 (3): SG-9-P-5.5
E5A28031 Z (4): SG-s-P-9.0
EsA2803'l 7 (5): SG-1 0-P-5.5
E5M8031 7 (6): SG-10-P-9.0

Affected Methods:,160.3 MOD, WALKLEY-BLACK

Details:
Please note that the samples were collected on 1410/05.
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STL LOS ANGELES - PROJECT RECEIPT CHECKLIST uate:

LIMS Lot #: Quote #: t2[, ],{
Cl ientName: f rT- .Pro jec t ; r_
Received by:- - hf)- Dare/Time Received : at / z7 /e !*-G/. tdgh
Derivered by: E crient fj ttr n o"t@d Ex ! ur, 3 o,hu, 

.-------'-

Initial / Date

Custody Seal Statu:; Cooler: Sntact flsroken
Custody Seal Status Samples: [ln'tact lBroken

Sampler Signature on COC f] Yes lNo ,--, !n1e,...
IR Gun ir-14. Correction Factoy.fiL."C lR passed daily uerificztion,.ff{es flNo......,....
Temperature- t on*',7fr'"c gtjLr, =a7 .c
Temperature - COOLER ( _"C _"C _.C _"C) = _ atg "C +/- _ CF = .c . , . . .

Samples outside remperature criteria but received within 6 hours offinal sanpling IYes _-EFle...
Sample Container(s): I S'f L-LA p Cti"n,

One COC/Multiple coolers; I Yes- * coolJrs _ Alt within temp crireria f} yes Eno @]Ve....
One or more coolen; with an anomaly: f] Yes - 1fill out PRC for each)

Samples: R\n:r,ct EBroken Eother
pH measured: fl Yes I Anomaly (if checked, noti$ lab and file NCM) -Sre
Anomalies: Et{o @es - complae CUR and Crearc NCM NCM #

. t .C<rmplete shipment received jn good condition wilh correc! temDeratures, containers, labels, volumes
preservatives afld within method specified holding times. fl ies .-ffiVe ...

Labe |edby : - - h^Labe l i ngchecked .h .

Short-Hold Notification: ! pH [Wet Chem flM*als lrilrtlRresl [EncorJ ! >lD r.lT exp;red...

Outside Analysis(es) {Test/Lab/Date Sent Out) :

-'*-- LEAVE NO BLANK SPACES : USE N

Custody Seal #(s):

Herdspace ADomdy 7*trs lPw-ttlz6[q
Lab lD CoDtaircr{s) # Hcadsoacc l,.b lD Cotrt8itrer(s) F 

' 
HcedsDacl

> 6mm l > 6 m m
> 6mm l J > 6mm
> 6mm l J  > 6 m m
> 6mm > 6mm
> 6mm D t 6rt
> 6mm D t 6mm
> 6mm E t 6mm



LIMS Lot # PROJECT RDCEIPT CHECKLIST Cont'd

H:HCL, S: H?SO4, Nr llNO:1, V:VOA, St" Slecve, EiE core, PB: Poly Bottle, CGB: Clear class Bonle, AOJ: Amber 6lass lar, 'fr 'lenaco.e

AGB: Amber Glass Bottle, n/f/l;HNO3-Lab filtered, n6:HNo3-field filrered. znnu Zinc Aceare/Sodium Hvdroxide. No2s2o3: sodium rhiosulfate

Condition Upon Receipt Anomaly Form Inr,l
. COOLERS

..- Not Receired (rec.ived COC o!ly)
-, L€rkltrg
. Olher:

. cusTony sEALs (cooLER(s) coNTAtNER(s)
- NoDe - Nooc
L Not lDarct - Not llt|ca
i. Othcr i- Othcr

. TEMPERATURE (SPECS4t2'€)
i-- Cooler Te[pG)
i- Tcrnpe.rl[r+ BlrEKsl

. cHArN oF cusroDY (coc)
L Nol r.lirquirhad by Clicla; No drlc./limc relirquished
L Ircouplelc inforrrrlioD provided
L Oth€r L COC lot rcccivcd - noti& PM. CONTAINERS

i.. Lcrkitr8 l- Vor Virls wiah Buhbles > 6mm
-- Brokrn
.- Extn
i- Wiahout Lrbelg
L oth.r;

. LABEIJ
- Not the rrmc lD/iofo as iu COC
: hmmplca. lDformraio.
- Mrrkiqs/Info illcgiblc
., Torn

. SAMPLES
,. Srdpler NOT RX€f,lVllD but lisr.d o! COC
- Srbpler recliv?d but NOT LISTED or COC

i- Logged b.tcd on Lrbcl Infornrrtioo
r.. Logged besed oo ilfo fron othrr rrmplcs o! COC
- Logged 4ccordilg to Work Phr

r. LogScd 0q HOLD IJiVTIL FURTHf,R NOTICE

! t ill bc rolcd or COC--Cliera to lcrd rrtDpl!! riiih acw COC
L lYliqhbcled rr to tcslE. prerervrtivcs, elc.

)@firg tinc trpircd - lisr sample lD and lest
./! Inrprcplr coohirrr urad

L Nol pr6lnid/Impropcr preseryslivc uscd
, IDpropcr pH _ Lrb to pr.s.rr. s.mple r'd doctm.ll
I- lNumci.tra o|trrlitlcr for rmlwfu ,- Olhcr

Col!meDb:

'- Coarccllvc Attior lttrplcmeDlcd:

I Cli.ll hforEed! vcrb.lly o!

i- S.mpl{t) o[ hoH utrlil:

By! L h wrili!8 oo

L SrmDlds) lrstgscd ".J i!."

By:

'"t*ff;';lr{/Lg-- ,**""r"*r"r", 
Ll Aq >1/

E 5 A 2 8 0 3 1 7



ANALYTICAL REFORT

PRGIEtr tfo. 38485944.0 063601

ARCO *538?

Iot #: B5A2AO31?

sccrr RoBrNsoN

ItRS Cor:poratioll

SEVERN TREIiIT I,ABORAITORIBS. INC.

Satrina sudoko
Prolect Manager

85A280317

February L0. 2005



METHODS SI]MMARY

E5A28031?

PARAMETER
ANAIYT I CAL
METHOD

PREPAXATION
METI{OD

MCAWW 150 .3 MOD
WAI,K]JEY WAI,XIEY

D a 7 ^ 6 n  l -  M ^ r  e + r l r A

Total Organic carbon

Refereaces :

MCAWW

MCAWW 160 .3 MOD
MSA WALKIEY.BTA

rrMethodE for Chernj.cal Arafysis of 9later and Wastes'r ,
EpA-600 /4 -?9 -020 ,  March  1983  and  subsesuen t  r ev i s i ons .

"Methods of Soif Analysis, Chernical and Microbiological
l ) roperE ies" ,  ParL  2 ,  ?nd Ed, ,  L9B2 and SubsequeDt  Rev is ion6.

MSA

E5A280f1?



SAMPLESIIMMARY

E5A280317

SAMPIJED SAMP
DATE TIMEwr) # SN\4PLE#

GTIFCQ 001 j i c - r j  -p -4  .5
c 3 F C 5  0 0 2  ! i C - : j - p - 8 . 5
G 3 F C 8  0 0 3  r i c - 9 - P - 5 . 5
c 3 F D A  O O 4  S C , 9 - p - 9 . 0
G 3 F D C  0 0 5  S G - 1 0 - P - 5 . 5
G I F D E  0 0 6  S G - 1 0 - p - 9 . 0

N(yfts (S) :

12 /Lo /04  08 t15
a z l L o / 0 4  o a : 2 0
1 2 l 1 0 / 0 4  1 1 : 3 0
t 2 / r o / 0 4  1 7 t 4 5
1 2 / L 0 / o a  A 9  r S
1 2 / I o / 0 4  0 9  t 3 0

- | he nndyrical resulls of the sarnples lis€d $o\ c rur pr€scnrcd on ll|e tblbwing prgos.

- All cilcuirliolll are pedbnned befirrc rounding lo avoid round{tl orors rr cslculrred resllrs.
- RcsulK noted as "ND vrre nor dL'reclcd ar or rk)!c lhc s r.d lin)ir.
' Thjs rcporl nNrl nol be repr.duceJ. exc€pt in rull- {i(ho'rr l|c sri c,r rpproul of lhe jllhxtrrrory.

. | l€ ! l ls l 'o l thcfo l loq, iD!paIumc|c lsarncvcrrponcdouni l l ]wcirht t$ is:co|or .cor 'osiv i ly .dens' ly- f } " \poj I ) t . ig f !b j | fy . layers 'dor.

Fint fhc ' | ! 'pH.Fo'osi | ) ' l ressu'€. f€a{( iv j Iy ' rcdoxpo| .nt ia | .$c( i f ! ( - ! r rv i ty .spo| t t i ts .$ l ids.s lUbi | i ty . t . | l l ' ! |0 ie.y jgGiy.dvei$ i '

E5A23 031?



URS Corporation

Client Sarple ID: SG-5-P-4 - 5

LoE -San4) le  # . . . :
Date Sanpled. . .:
+  l l o i s t u r e . . . . . :

I r5A29031.?  001
. 1 2 / L 0 / 0 4  0 8  t L s

General cheniBtry

wark  Order  * . . . :  G3FCO
DaLe Rece ived.  . :  0 l - /27 /05  LO:30

I i t a t r i x , - . . . , - , . :  S O

PARAMETER RESUI,T RL

Percent lloisture L 1 - 7
UNI?S

PREPARA?ION- PREP
METHOD ANAIJYSIS DATE BATCII S
rfcA9Jw 160.3 lroD o2/o3-o2/94/o5 503.4420

A n a l y s i E  T i m e , . :  1 8 , 0 0  A r a l y s t  I D . . . . . :  0 2 1 0 a 8

H S  R u n  $ . . .  - .  - . :  5 0 3 4 2 3 8  M D L . . . .  - .  - . .  - .  - :

r'r9Ar{Ar,KriKr-Br,AcKo2lo7/o5 s03551s

A o a l y s i s  T i n e . .  :  o B : 4 0  A n a l y s t  I D . .  . .  , .  0 0 0 0 2 2 8

l " l s  R u n  # .  . . . . . . :  5 0 3 E 0 9 {  M D I J . . . . . . .  - .  - . . :  0 - 0 2 3

Total organic carbon 0 .11
(TOC)

r{urE (s) :

0 - 1 0  ?
Dilut ion Factor  '  I

instrumeni  ID- ,  :  l r l l5

0 . 0 5 8  t

D i l u ! 1 o !  F a c t o r ,  I

I n s t l u n r e n t  I D . , :  N O  I N S T

RI Rcporting Linrit

ft{nrtrs rnd reDoflnrg limns [lt!e bcen adjustd for drr wtight.

854280317



Io t -Sarqr le  # - . . :
Date  SarU) led . . . ;
& Iitoisture. . . . . :

PARAMETER

IIRS Corporation

Client Sarqrle ID: SG-5-P-8,5

Gerxeral Chenistry

85A280317-002 Wark  Order  # . . . :  c3 l 'C5
:12 / ' J .A /04  08 :20  Date  Rece ived.  - t  0 r /2? /05  t0 .3O

RL UNITS METHOD

a t r i x - - - - - - - - - :  S O

PREPARATION. PREP
ANALVSIg DATE BATC}I #

Percerrt Moistrrre a 4  - 4

Total OrgaRic Carbon ND
(roc )

IIoTB {s) I

o . l 0  t
Dilu! :on Factor :  r  1

I n s t r u h e n t  I D . . ,  r { 1 5

0 . 0 5 8  3

D i l u t : o n  F a c t o r :  1

Inst luf tent  ID. .  i  NO INST

l , tcAr{lr 160.3 noD 02/ot-o2/04los 5034420
A n a L y s i s  T i n e . , ;  r 8 r 0 0 s T  A n a l y s t  l D . . . - . :  0 2 1 0 a 8 4

M S  R u n  i . . . . . . . :  5 0 3 4 2 1 8  M D L .  .  .  .  .  .  .  .  .  .  .  .  :

MSA WALKTEY-BIJACK 02/  O'7 /  05 5035515

A n a ] y B j s  T i m e . .  :  0 8 : i l s  A n a l y s t  I D .  . . . .  I  O O O O 2 2 9

M S  R u r l  f i . . . . . .  - ,  5 0 3 8 0 9 4  M D L .  .  .  .  .  .  .  .  .  .  .  .  :  0 . 0 2 3

Rt. Rcporring LjDril

Rdirlrs ind leportirg lilrirs hrve bcrn ad)usrsl lbr dry lvciAhr.

EsA230117



Lot -sarqr le  * . . . :
Date Sarqrled- . . :
t  l , l o is tu re .  . .  - .  :

I,RS Corporati oEr

Client Sanple ID: Sc- 9-P-5 - 5

Gener:al Cheoistry

E 5 A 2 8 0 3 1 7 - 0 0 3  W o r k  O r d e r  * . . . :  c 3 F C 8
' . t2 /L0 /a4  11 :30  Date  Rece ived.  - :  Oa/27 /05  L0 .30

a t r i x .  .  - . . . . . , :  S O

RL
PREPARATION- PREP

uNrTs METHOD _ ANALYSTS pATE BATCH #PARAMETER -

Percedt l,ioi-stsure 1 3 . 5 0 . 1 0 5034420
0 2 1 0  E E 4

50 3  5515

D i  l u t : o n  F a c t o r :  1

I t s t  r u m e n t  I D .  , :  l l 1 5

0 - 0 s 8  t

ircAinN 160.3 litoD o2lo3-o2lo4/o5
A n a l y s i s  T j . n e . . ,  1 8 : 0 0 s ?  A n a l y s t  r D . . . . .  I

H s  R u n  # . . . . . . . :  s 0 3 4 2 3 8  M D ! .  .  .  .  .  ,  .  ,  .  .  ,  ,  .

MsA WAI,rC,EY-Br,ACK 02 I O't / 05Tatal Organic Carbon 0.25
(TOCI

I{ofB (s) :

Di- Iu l ioD Factor :  1

I n s t r u m e n t  r D . . :  N o  r N s T

A n a l y . r i s  T l m e . .  :  0 8 ; 9 0

M S  R u r r  * . . . . . . . :  5 0 3 8 0 9 4

A n a l y s t  r D - - - - , :  0 0 0 0 2 2 8

MDL. .  .  .  ,  .  .  .  ,  .  .  .  :  0 .  023

Xl. Rerflin! Linii

R(sulrs ;ud repoding lin'rs h}!c be:D adjusrl'd rbl dr.v weiglr.

E5A2aOf ,17



URS Co4)oration

Clieqt Saluple ID: SG-9-P-9.0

ceneral Chenistry

E s A 2 8 0 3 1 ? - 0 0 4  W o r k  O r d e r  * . . . :  G 3 m A  a t r i x ,  -  - . . . , , . :  S O
: t 2 / L 0 / 0 4  L 1 : 4 5  D a t e  R e c e i w e d . . :  0 I / 2 ' 7 / o B  1 A : 3 o

Lot -Sarq) le  # . . . :
Date  Saq) led . . . :
t  M o i s t u r e .  -  - .  . :

PARAMETER

Perceut !'loisture 1 3  . 6

Total Orga.nic
(Toc)

PREPARATION- PREP
RESULT RL UNITS IV]ETHOD ANALYSIS DATE BATCI{ #

0 . r 0  *
o i l u !  i o n  F a c t o r :  1

I [ s t r u n e n t  I D . . :  u l 5

Ir{cAIi}f 160.3 I 'IOD 02/03-O2l04lOS 5034420
A n a l y s i s  T i n e . , :  1 8 : 0 0 s T  A n a l y s t  I D . .  - .  - :  0 2 1 0 8 9 4

Ms Ru)1 i  .  .  -  .  -  -  .  :  5 0 3 4 2 3 8 MDL. ,  .  .  .  .  .  .  .  .  ,  .  :

CarboD 0-056 FX 0 .058 *

Dl lu t ion  Fac tor i  I

InBtrune:MD. - r NO INST

Ii'ISA I{ALKLEf -BLACK

A n a l y s i  s  T i m e . . :  0 8 : 5 5

M S  R u n  * . . . . . . . :  5 0 3 8 0 9 4

A n a l y a t  I D . .  . .  .  :  0 0 0 0 2 2 8

l ' l D l r , , , . , . . . . , , , :  0 . 0 2 3

02/o7  /05 503551s

NOre (S) :
lll. Ilriponi'rgLirDjr

Rcsulls nd rlponirg li'nic brr( lx'"'rr *ljustcd tur dry \leighr.

fX 'lhis lnalyrc is proscnt in Urr lssoc,ited nedrod bl trli.

E9A2€ 0317



URS Corporation

Cl-ient Saltl l l le ID: SG-10-P-5. s

ceneral ChenisEry

85A280317-005 Work  Order  # - - - :  G3FDC Uat r ix .  .  .  .  .  .  .  .  .  :  SO
- 2 / I 0 / O 4  0 9 : 1 5  D a t e  R e c e i v e d . . t  O ! / 2 ' t / 0 5  L O , 3 O
- 8

L o b -  S a q ) l e  * . . . ;
Date SatrI)Ied. . , ;
t a,loistn..e - - - - .:

PARAMETER RESULT RI
PREPARATION. PREP

UNITS METHOD _ 4NArrySIS DATE BATCH #

Pencent l,loiature 1 7 . 5

Total Orga[ic carboD 0 .25

r{oTE {s} :

D i l u L : o n  F a c t o r :  1

Insl rument ID.  .  r  W15

0  . 0 6 1  *

0 . 1 0 5034420
0210s34

5035515

l ircAr{w 150-3 r.oD o2/o3-o2/o4lo5
A n a l y s i s  T i m e . - :  1 8 : o 0 S T  A n a l y s t  I D . . . . . :

r , l s  R u n  # .  . , . . , . :  5 0 3 4 2 J 9  [ t D l , . .  - . . . .  - . .  - . :

nsA T|ALKLEY BT ACK 02107105

D i l u t i o n  F J c l o r :  1  A n a l y s i s  T i n l e . . :  0 9 : O O  a n a l y s t  I D . - . . - ,  O O O 0 2 2 8

I n s l l u m e n t  I D - . :  N O  I N S T  l , { S  R U D  # - . . . . . . :  5 0 3 8 0 9 4  M D L  .  .  ,  ,  .  ,  ,  ,  .  .  .  .  I  0 , 0 2 4

Rl. R.porring Limil

R0sllhr d reponnrg lirnilsluve bel dJ'u$ed tbr dr) \!ciglr.

ESA,6031?



l,ot Sarq)le #- - . :
Date Saqrled. . . :
*  U o i s t u r e . . . . . :

PARAMETER

Percent lloieture

Total Organic Carbon
(TOC)

l{0rB (s) :

Di  1u t  i on  Fac to r :  t
I ns l  r umen l  ID . . :  No  INS !

A n a l y s i s  T i n l e - . :  0 9 i 0 5  t u t a l y s t  I D , . , , .  r

M S  E u n  f l . .  - . .  - .  :  5 0 3 8 0 9 4  M D L . . . , . ,  . , . . , .  r

URS Corporation

Client Sarq)le ID: SG-1O-P-9- 0

c€lrleral Che|tlistry

E5A280317-005 l {o rk  Order  * -  -  - :  G3FDE l , la t r i x . . . . . . ,  -  -  :  SO
' . t 2 / I 0 / 0 4  0 9 : 3 0  D a t e  R e c e i v e d . . :  0 r / 2 7 / 0 5  1 , 0 : 3 0

PREPARATION-
RESULT R], 1JNITS METHOD .- ANALYSIS DATE

16.4 0.10 * r,tcAwlt L50.3 r'rcD o2/o3-o2/o4/o5
D i l u r i o d  F a c r o r :  r  - A n a l y s i s  T i m e .  - :  1 8 : 0 0 S T  A n a l y s t  I D . , . , .  '

f n s t r u n e n t  I D -  - :  N 1 5  M S  R u n  # . . . . . . . ;  5 0 3 4 2 3 8  l l D ! .  .  .  .  .  .  .  .  .  .  .  .  :

ND 0.060 & MsA WALKIEY-BLACK 02/01 /05

PREP
BATCH #

5034420
0210834

0000228
0 .  0 2 4

Rl- Rel)orlin! Li8ril

R(sults !d rcportir! lirnr|s hrrc bcJD:dlu\kd |nr d,!. vciglt|-

85A2e031?



STL

QA/QC



QC DATA ASSOCIATION ST]MMARY

854280317

Sample Preparatj"on and Analysis Control Numbers

SAMPTE#

0 0 1

o o 2

0 0 3

0 0 4

0 0 5

0 0 6

MATRlX

so
so

so
so

SO
so

so
so

so
so

so
so

MS Rl'Nf

s 0 3 8 0 9 4
s 0 3 4 2 3 8

5 0 3 8 0 9 4
s 0 3 4 2 3 8

5 0 3 8 0 9 4
5 0 3 4 2 3 8

5 0 3 S 0 9 4
5 0 3 4 2 3 8

5 0 3 8 0 9 4
5 0 3 4 2 3 8

5 0 3 8 0 9 4
5 0 3 4 2 3 8

ANALYT I CAL
METT{OD

MSA WAIJKLEY' BLACK
MCAI'I I{  160.3 MOD

MSA biALK!EY- BLACK
MCAITW 150 .3  MOD

MSA WALI(LEY,B],ACK
MCAWW 160 .3  MOD

MSA I,IALKLEY- BLACK
MCAWW 160 .3  MOD

MSA WAL(]JEY- BIJACK
MCAWW l_60 .3  MOD

MSA 9IAIJKIIEY- BLACK
MCAWW 160 .3  MOD

LEACH
EATCH # BATCE #

5 0 3 5 5 1 5
5 0 3 4 4 2 0

5 0 3 5 s 1 s
5034420

s034420

5 0 3 5 5 1 5
5 0 3 4 4 2 0

5  0 3 5 5 1 5
5 0 3 4 4 2  0

5 0 3 5 5 1 5
5034420

85A280317



UEISOD BLAI{K REPORT

eeneral Chemistry

C l ien t  Lo t  # -  .  . :  115A280317 ' 'E . t r i x -  .  .  . . .  . . . :  SOLID

REPORTING PREPARATION- PREP
PARAMETER RESUT,T _ r,rl4rT UNITS r{ETHOp ANALYSIS DATE BATCH #
Total Organic Carbon l, lork Orde!: #: G3W5H1AA MB Lot-sarnple #: E5B040OOO-5L5

(TOC)
l i rD  0 ,05c  % MsA r4ALKrJEY_BLACK 02/07 /05  5035515

D i l u ! : o G  F a c t o r :  1

A n a l y s i s  T i m e . . :  0 8 : l C  A n a l y a t  T D . . . . , :  0 0 0 0 2 2  I n s t r u m e n r  I D . - :  l l o

NOrE (S) :
Ct.lcul.r'ors arc pcrrbrm.d b(ft,rc roundinf o avoid tuuDd-oflcrrors ir calculard resul$.

854260317



I,AEIOR,ATORY CONTROI, SAI'IPI,E EVALI'ATION RSFORT

General cbenistry

C1ient Lot *-

T4844!-TER
Total organic

(TOC)

rirvrE (sl :

: 8 5 A 2 8 0 3 1 . ?

PERCENT RECOVEP,Y

l . t a t r i x . . . . . . . . .  r  S O I I D

PREPARATION- PREP
ANA].YSIS DATE BATCH f

Carhon

LA4

RECOVERY LIMITS METHOD
t to rk  Orde r  # :  G3W5HIAC LCS Lo t - samp le * :  858040000 -515

0 2 / 0 7 / 0 5(80 '  130) MSA WALKI,EY_BI,ACK
Dil i t ior l  Faclor  |  1

InstrumenL lD,  -  |  NO INST

Analysis Ti ( le.  .  , 0 a r 3 0  A n a l y s t  I D . . . . .  r  0 0 0 0 2 2

CxlcuhrnnN ure perfornrcd httbrt n)u iog l{' uloid loltd-r)ll ttrors ri ulcul cd rcslltt

854280t17



Cl ieo t  Lo t  # .  - . :  854280317

SPIKE MEASURED

E1.E4yE!EB_ AMorrN? AMour.m uNrrs
Tc'ba} Organic Carbon work O1'der #:

(TOC )
0 . 4 7 0  0 . 4 8 8  C

D i l u r i o n  F a c t o r :

Instrurnent  ID,  ,  :

NCrfE (S) :

LaTBORATORY CoNTROL SAI{PI;B DATA REPORT

ceneral chemialry

Matrix. . . . . . . . . : SOLID

PERCNT PREPARAT:ON- PREP
RECVBT METHOD ANAI,YSIS DATE BATCH #

G3t45Hf  AC LCS Lot . -Sampled:  E58040000-515

104 MSA WALKI,EY-BLACK 02/O'7 l05 5035515
1  A n a l y s i s  T i n e , - : 0 8 : 3 0  A n a L y s t  I D .  . .  .  0 0 0 0 2 2

NO INST

(:alcul3{io s ffc Dc irrrud before r('unding k, rloid roD'rl_oil crot\ '!r crculsLd rusults

85A28031?



TiIAIE'IX SPIKB SA}.IPLB EVALI'ATIOIiI RETOBT

Genera]- Chemiatry

C l i e n t  L o t  # . . . :  E 5 A 2 I 0  3 1 7
Date  Sarq ' led , , - :  a2 /ao /04  09r30 Dabe Rece ived -  - t  0 l /2 -7 /05  r0 t3O

PERCENT RECOVERY RPD

Matrix. . . . . . . . . : SO

PREPARATION- PREP

3AB4YlIER 3-Eg!!E3I LIMITS RPD I,IMITS METHOD ANAIJYSI S P,ATE BATCH #

Total organic carbon wo#: G3 FDEIAD- MS /G3FDE1AE-MSD MS ],ot-Sample f: 85A28031?-006

(l 'OC)
r 0 2
t 0 4

( s 0  -  1 3 0 )
( B o  - '  1 3 0 )  2 . 0  l a - 2 5 )

MSA WALKLEY-BLACK 02/A7/05  5035515
MSA WAT,KLEY BLACK 02/07 /Os s03s5L5

D-i lu! ior  Factor  '  1

A n a l y s i s  T i m e , . :  0 9 ; 1 0  I n s t r u r n e n t  I D . . ;  N O  I N S !

M S  R u n  f .  . . . . :  5 0 1 8 0 9 4

I \ n a l y B t  I D . . . . .  :  0 0 0 0 2 2

{ :rlrul ior\ rrc Frrormr{ helirto rNrding lo uloi,l ruundarfl !l,ltts irr cdculix(\j lt$ults

Rc.ul1! noil rlTollir4 ljmiN )t.Nc hc{ n ldjused t{tr (trv wcighr'

85A230317



IATRIX SPIIG SAIIIPI,E DATA NTPORT

General ch€oistry

c l i e n t  L o t  # .  .  - :  8 5 A 2 8 0 3 1 ?  l i t a t r i x . .  . . . .  . . . .  s o

Date  Sarqr led . . . t  r2 / f j /04  09 :30  Date  Rece ived -  - :  01 ' /27 /05  1 '0 :3o

SAMPLE SPIKE MEASRD PERCNT PRBPARATION- PREP

PARAMETER AMOUNT Al4T AMOUI{T UNITS RECVRY RPD METHOD AN4LYSJS DATE BATCII #

GLal Organic Ca::bon WO#: G3 FDELAD - MS/c3 FDE 1AE -MSD MS Lot-Sample #: 85A280317-006

i roc)
1 0 2 MSA WALKLEY-B 02/ O'7 / 05 5035s1sN D  0 . 5 6 2  0 - 5 ? 1  t

N D  0 . 5 6 2  0 . 5 8 3  Z
D i l u t i o n

AnalYsis

M S  R u n  f -

104 2  .  O MSA WATKLEY-B O2/O '7  /05  s0355r5

F a c l o r . :  1

T i n l e . . :  0 9 : 1 0  I t e t r u m e r t  I D  . :  N O  I N S T

. . . . . . : 5 0 3 8 0 9 4

A n a l y s t  I D . . . . ,  :  0 0 0 0 2 2

t :r l.ularions :ve nerlom]cd belbre rcundirg n a!oiti rourrd-off errors irr crlculnRl rcsulrs

Resulls d rtponing limia lhtt tEnr ldjuslc{ li)t dry wcilDl.

E5A280317



SAUPLE DUPI,ICATE EVALI'ATION REPORT

ceneral chemistrY

C l i e n t  L o t  + . . . :

Date  Sa r f l p l ed . . . :
t  l l o i s t u re . .  -  - . :

P},RAM RESUI,T

Percent Moistuxe

ESA2803L? work  Order  f  - .

12 / rO/04 0B:15 Date  Rece ived -
l-4

DUPLI CATE
RESUI.T T'NITS RPD

:  G 3 F C Q - S M P  M a t r i j r - . . . . . . :  S o

G]FCQ-DUP
.  0 r / 2 7  / o s  ! 0 . 3 0

RPD PREPARATION- PREP

LIMTT METHOD ANALYSIS DATE BATCH #
SD Lot -SarnPle  #r  E5A280317-001

(o-10)  McAr , lw  160-3  MOD 02/03-02/04 /05  5034420

A n a l y s i s  T i n e - . :  1 6 : 0 0  A n a l y s t  I D ' . . - - :  0 2 1 0 8 8

M s  R u n  N u F r b e r . . :  5 0 3 4 2 : 8

B  0 . 7 3
D i l u t i o l , l  F a c t o r :  I

I n s t r u m e n t  I D . . ,  w l 5

NO{ IB (S } :
( rldul.rtionr rre pettonncd helorc r('undir)! lo nvoid (n,lld'ttffrrors nl cir'uulllcd rtsulG

It0rults nd rcporling hnils havc bftrr xdjusltd lor dry NrigUL

E 5 4 2 3 0 3 1 7



site 5 3??
Samplers: 4f!!!g!! n {.-TJaJ r/ p44td2/t

Date:

APPENDIX C

Canister Sampling Field Data Sheet

SUMMA AIR SAMPLING WORK SHEET

Site#:
Work Assigrunent Manager;

Project Leader:

I

Page _ of_

Sample # sQ -€ " s-, { sa -?- i f cG -4 -?,s E6-1 -7 .5

Location SE-  G sdr  -  1 tG -6 sc -1

SIIMMA ID A-ZE3 %#t- A-3tr #Dto l

Orihce Used qA-{ t+7 l r -  A.8 H'1-- 6? 5at L

Analysis/lv{ethod

Time (Stan) dgrc / . 5  OO /  331 / 3.t1
Time (Stop) t " "0{ l l64 /f33 l14 t
Total Time 7? bL rsf 11

St]MMA WENT TO
AMBIENT

YEs/& YEs/@ YEs/@ YES/NO

Pressure Gauge ?o 'k , 3o'/h 3a" H3 Sa" t+7

Pressure Gauge 2- i .'y'<n S"tlt c'4r. 5 "Hn

Flow Rate (Pre)

Flow Rate (Post)

Flow Rate (Average)

MET Station On-sire? Y i N I

G€neral Comments:



Samplers: t t?4f,4 ] k. {a^b
Date: f1/t"/bq

APPENDIX C

Canister Sampling Field Data Sheet

SUMMA AIRSAMPLING WORK SHEET

Site#:
Work Assignment Manager:

t

Page ?- sf-

Si(,: kxc^ {3t+

P rcject Leader -__J@fJAS]4gL'!,

Sample # 8e- 8-1.o *t5- s.r SC- -t's.,Dul

Location 5a-8 ,c-$ 56- r

SUMMAID 7z4tB *-2+{ a534W
Orifice Used P( -2^8 SA I6 d.e 6qsl

Analysis/Method

Time (Start) t441 12xt t33 /

Time (Stop) t1{4 l f l { /?  zg

Total Time 15 t ,u
n 4
7T 57

STJMMA WENT TO
AMBIENT

YEs/oJ "0 YEs6P YESNO YES/NO

Pressure Gauge 3a" Hl 3b^H1 3" "HU

Presswe Gauge r" lq t" H'r t " f l ,

Flow Raie @re)

Flow Rate (Post)

Flow Rate (Average)

MET Station On-site? Y / N I-

General Cornments:



APPENDIX C

Canister Sampling Fisld Data Sheet

SUMMA AIR SAMPLING WORK SHEET

Page I of-

Sirei fr@
Samplert !!*4h, 1 klvttt ttto
Date: tl/E/of

Site#: 4 5387
Work Assignment Manager:

PrcJeotLeader .s oaf i'.E?/*t vl

Sample # s4-s- * ' f s9 -g - f  . f , dc-s- t .s - {C- f  -  s 'o fed- f,'o

Location .rq - 1- sq -l {e-r sq-9 3a '?

SLIMMA iD A -c7o e -  17, 00?1 A tse GLol s s

Orifice Used \sr.. - oo3 s t ' l t , ,F Xr-,r t t .frt.tO trR./o

ArralysisMethod

Time (Start) ?:  3? lt /6 / ,  > , lzs9

Time (Stop) p<{ /,2dr / 3  01 /6 /c /6 tl

Total Time 6t,.'; ttl ,-i^ 3? a;

SIJMMA V/ENT TO
AMBTENT

YEsi{o YES/9 YEsi& YES,dA ES.rl@

Pressure Gauge Jo "pdl lo " ttt 3"" tr, 3r'rd 3ol16

Ptessure Gauge {.t " tt(1 5"ht €^rt €.5"1/t t "fra
Flow Rate @re)

Flow Rate (Post)

Flow Rate (Average)

MET Station.On-site? Y / N I-

GeLrat Comments:



APPENDIX C

Canister Sampling Field Data Sheet

SUMMA AIR SAMPLING WORK SHEET

rron, A.[,,r't ulil Work Assignment Manager;

Paee Aof -lz

si*r, cl?do 7

p'":"'t i""&i'---Sr ofr-'RoE lnsarr

Sample # s,"- r-,iil sG -3-?0il,

Locatio!
s6- so-.5

SUMMAID {ar<i 4a ro*
Orifice Used Sa -rd Stru-00?

Aaalysis/Method

Time (Start)
15,.4V thlo+

Time (Stop)
tL ' ,U{ ltt'.E-z

Total Time
56 n in 4lr mrn

SUMMAWENTTO
AMBIENT

YEs^{) YEs{9 YES/NO YESNO YES/NO

Pressure Gauge
$n lh. a)'r lk

Pressure Gauge 5x 116
I

5t'+T'
Flow Rate (Pre) J

Flow Rate (Post)

Flow Rate (Average)

MET Station On-site? Y / N t

General Comments:



APPENDIX C

Canister Sampling Field Data Sheet

SUMMA AIR SAMPLING WORK SHEET

S i t e :  5 J l ' t
Samplers: ..!
Datc:

Paee Lof L

Sita*: fi- c*'F J?87
F-o,/J ,^r 5 .tt',/ /444+a e work Assignment Manager:

L'uov o r. Ptoject Leadel: ,sca / f taa i8,,^r laN

Sample # tQ '3 - * ' t SG -  2 - * .o JQ-  l -  * . o S+-.4-  8 ' f s("4-ryt
Location Ja -t .fd- -.L sG - l se -1 e-3

ST'MMA ID. ## /2 /eg e/ 'k7I t t+ tq l2Llb?
Orifice Used j#iis Sa- e-k € 7 L .  -  o s J sa{F .SrL-Ai.€

Ana.lysis/lvletho d

Time (Start) to /<+ /l 5p l&:oI 16:6q.
Time (Stop) /35 t / /  a3 14:,18 tq:5b /J-.sa
Total Time e.k-*+*; &6,-*- "Jb qS j^tn ! l  mtt 4L nn

SUMMA WENT TO
AMBIENT

YES/]€) YEs/-&) YES/{CI YEs,{€,) YES{E

Pressure Gauge .2 7 '/.lr+ 2q 
t'trQ

2q " t/6 fr" #q h t' t+-z
Pressure Gauge

"t-S h+ 5- ftq 4r  Hq 5, H\ 5"Hq
Flow Rate (Pre)

Flow Rate (Po$)

Flow Rate (Average)

MET Station On-site? Y ./ N I
-
G€neral Comments \i
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Site: Akq S3t7

APPENDIX C

Canister Sampling Field Data Sheet

SUMMA AIR SAMPLING WORK SHEET

Site#:
Work Assignment Manager:

Page - of_

53r?

PtojeotLeader s 6rf t-dN.w
Sample$i kzvtt urlo . tt-glte fita+Ult
D^tet ,zlc?Jak

Sample # sc-ro-f.r 8t-7 -s 'g se -rc.7 st-?' ' to
Locat.ion so- ro sc-? S4' /o sq-+

Si'MMA ID.
?3of,o ? lLo2e ?3 tt+ t24 7r

Orihce Used sI ' -  a9 Sk- zf' sA-29 t2 -  Lg

A-ualysis/Method

Time (Start) / JD5 lFrr ls t0 /6oo
Time (Stop) /3-e f 1k 33 /s  2-9 /6et
Total Time .2o t;". I t ,-'^ It ,*a J3..{ i

ST'MMA WENT TO
AMBIENT

YES/@ YE6a) YEs/@ YEs60 YESAIO

Pressure Gauge 3e  t ' hG 3o'ke 3o"n+ zi fr" u+
Pressure Gauge {" ttr 5 " tlcc ,o  l f? u'  l tQ
Flow Rate (P!e)

Flow Rate (Post)

Flow Rate (Average)

MET Statio! On-site? Y / N il-

General Comments:



GENEML NOTES:
BASE MAP FROM U.S.G.S,
SAN LEANDRO & HAWARO, CA.
7.5 MINUIE TOPOGRAPHIC
PHOTOREVISED IgEO

FIGURE 1

SITE TOPOCRAPHIC MAP

ARCO SERVICE STATION NO. 05387
2O2OO HESPERIAN BOULEVARD

HAYWARD, CA.
o 2ooo ff

[=-
SCALE 1:24,000
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"Supplo, Paul W
<SUPPLPV@bp,com>

4911412004 10:41 AM

To: <scott_rcblnson@URscorp.com>
cc:

SubJect FW: Well inventory from DWR and Alameda County publlc Works
Comblned br ARCO 5392, Hanvard CA

- - - -  -Or ig lnal  Mesaage- -  -  - -
From: smeekE@deltaenv. com [mailto r smeeks@deltaeav. com]
Sent! lturEday, .fune 07, 2001 9157 AM
To: SIrPPlPV@bp , com
Subject: well inventory from DWR and Alameda Countn public Vtorks
Combiaed for ARCO 5382, Halnvaral CA

Paul ,
Here are the vrel-ls Ehat were ljsted. A.s you can aee aome of the we116
fell outBide the one mile area after ploating them. Eowever, there are
erlll approrcimately s9 wel1E wltshill tle l mlle radiua of which 9 are
domestic; 38 are irrigationt 9 are unknown,. and 3 are lndusErial.

<<weLl Inventory ARCO 53 8? . pdf>>

Thanka,
Steven Iileeks , p. E .
Project Manager
Del-ta Elvironmental Conaultanta, fnc.
Phone:  (915)  53 6 -2 613
F a x :  ( 9 1 6 )  6 3 8 - 8 3 8 5

Well 5387.p
E

Inventory ARCO
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S 
carifornia Reglonal lVater Quality Control Board

Snn trtancisco Bay Reglon
fcrry Trmllnao

turdoryP
ENi,.oft,'{,rif,t

Ptot.fl,,n

ISIJ Clry Sftcl5!1t! l{(x), frl$r4Ccifrrni.945lI
(t l0) 622tr00 . tur (5 | 0) 622-2460

lft t;fi rwa,r\Nwb.cr.gpv/rwcb2
Anold S.hr rumtt .

. 
Ggvqnor

File No. 1210.40 (RDB)Tol IntdEsted Porties

Frou: Roger Brewer, EG,
Toxics Cleanup Division

Drte: F€bruary 23, 20b4

Techtrlcal Memoreldum: Evaluation of Vapor Iftusion Conocrns at Sitcs LJndcrlain by Fine-
Grained Soils

Cotrcu

Toxics Cleanup Divicion Orief

'lhis memo addresses issues regrding the inbusion of rolatile org;anic coopouds into buildingf
that ovody prodominantly clayoy or silty, 'fin+gaincd' soils, The information prcvidcd is not
intended to lcrvc as t€guLtory "guidance." It does. howev€r, rcflect R€gional Watcr Boad
si8iFs curr€nt understrnding ofand approaches io thece issues.. To sunmarize:

. o lbe Rcgionsl Wster Bosrd's July 2003 Erwironmental Screeniry Levels
docuoalt contains qdoted scre€ning levels aad infomation for waluatioa of
vopor intrusim cotrc€ms;

r Thc u$e of shallsw soil gas data is prefened at sites wft€re poteotial vapor
intrusion cotrffrms bave been idcntified, fuIbwcd by sarylfug of indoor air if
needed; -

o A minimum Soil ga8-to-indoor air anenuation ftctq of 0.0001 (1/10,0@) is
rccommcndod for uge d sitos undedain by silty or claycy soils (Lc,, assuned
mrudmum ten-lbousand-fold dilution of soil gas in indoor ait).

Additional infonaarion is provided in our technical docum€nt Sctaning For Envbotunenlal
Conen s d Sild5 With hntanhad futl end Growdwats (Iuly 2003 and updates). Our olfice
is assisling staff of *|e Deparhent of Toxics Substanqes Control in prepar*ion of guidmce on
vapor inausion rd indoor-air impact iszues (due later thio yeu). Your commcnts 8nd
suggestions rogardirg this subject dre agpreciatod,

Rcvldonr to 200I RBSL Document
Tbo Dsceurber 2001 edition of our Envirurmaaal Soreening Lwols documont @SLs, formerty

- collcd "Risk-Based $oreoning Lwcb") was p€s $viswed by 0n Lhivorsity of Crlifomia ln
carly 2003. Swcral revicwct commcntcd that tho vapor flow ra0o predicted undor tho oilty olay
or "Iino-gminod' soil sconado (now rcEned 0o as "lodmoderate perrrcabtllty" soils) nray not be
adcquatety conscn dtive for some Bay area soils. Besqd on &oir experienoe, secondary feannes
ruch as plaff root struetur€s, dcsicc€tion cr6ck6, BEatigraphic hetercgenoities (c,g., thin etringem
.of sard), underground utilitios, di$turbance and recompaction during redevelopment, elc., could

,nt*o6 rnho*nt, d rts*ft* 4 S- F*** B* i r over 50 yan

& b"r"ld P'p*
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signifrcantly incroaee the vapor pormoability of shallow, clayoy aad eilty soils ovcr that predicted
for homogcaeous, undieturbed soils. Arsuming thooo eoil types in vapor intusion modelg
wi0rout taking this into acoount could cauec tho models to uoder prcdict vapor flux into buildings
.nd Bubsequsntly under prcdict imprcts to indoor air.

Due to the above coflccrns, soil scr€cning lovels for vapor intusion conccms includcd in the July
2003 ESL document are bascd on an arsumption that shrllow soils haw * high vryor
perme$itity, regardlese of the eoil rype (reGr to Volumq I, Section 2.7). At 8itcs whdE
eignifrcaat rclcascs of volatile chernicals h8s occutle4 the u8e of soil gas dats ia coql'utrction
witb eoil data ie str,ongly recollmcnderl

Prinary groundwatcr scrEerfng levcls prrscnted in the ESL document for vapor inEusion
eonctjrlg are eimilarly based on an asslrmptiou that overlying nados+zonc soils are highly
permeable ro volatilc chqnlcsls (rcfar to Volumc I, Scctioo 2,7 srd Appendix I, Section 2.4 of
ESL documoot). Groundwater screening lovels for a lowlmoderare parreability sirc scenario arr
elso iucluded in Appendix I of tbc ESL docum€ot (rcfer to Table Bla). Ilowover, Bre model
used to devolop the sereening lewls is mqe conservative tban the modcl used ln the llacomtrr
2{nl version of6l€ dooum€ut (rcfrr to Appendix 1, Section 2,4). The assumed vailosezone soil
in the groundrvatcr vapor-cnission model was obauged 6rm eilty olay (SICL) to a uix of loamy
smd (LS) ovBlyiqg 6ilt (SD, this incrcaseil the calculated vapor flux into buildings ovcdying
lortr ponneability roits fiom 0.23 cmls€c to 13 cmlsec (s€€ ABp€odix 4 of JuIy 2003 ESL
docunat) with a cormlalive decrease in groudwater scre€nfutg levels for this cous€(o. For
cornparison, the calculated vapor flux iuto buildings overlying 'bigh-pedneabilitJe soils ie 6?
cm?e€c. The of soil gas data in ooqiunction with groundwatq dats is sboryly r€cotrmc{dcd at
sitcr wbere the groundwrncr corecning lovels bgsed on low,fmoderate prmeability vadose-zone
soils are applied.

Shdlow Soll Gas Screen|ng I*vels
In 2m3, the eraphasis frr evalurion of v4or intrusioa end indoor-air impact oonc€nrs in our
ESL <tocumem progressed to the usc of shallow soil gas data (refcr to Volume t, Section 2.7).
At silcs whcee sortct&g lev€ls for soil or grourdwater ats apgotcbod or exc€€dcd, it is
r€commebdod lhat shallow soil gar alsta bc couected srd comparcd O scteeairg lwels for vapor
intrusion ooac.,rns (c.g., r€fcr to Tsbtc B in Volume l), Soil gEs data ftom innediateb. bon€sth
the buikling footprint are preferable. At sit€s whcx€ no buildings m prcseo( saurplos should bo
collecled fronn a deptl of apprcximatoly frro feet bolow grou l surftoc. These data should tlrln'---66-assi 

in so-if gasiinmaiieHft-eneath rn]
fttutE buildings (e.g,, depth to sourco in modele * l5cm). Acceptable Hotocols for the
colleotion of soi! gas samples arp discutssd in thc joint IIISC"LA Rcgioml Water Board
docunert Soil Cmc Ailvtsory (DTSC200,3}

Soil gas scteening lcvels prcsartod in Table E of our July 2003 BSL docum€nl af,c bascd oo an
assumcd soil gas.to-indoor air afienuotion ftotor of €ithor 0.001 for ro6rdcntiel setlings (i,a,
1,000 limes tlrc irdooq airgoal).or 0.0fi)5 for mmrncrciaVindustral settinss (i,8., 2,000 times the
indoor ait goal). These attonuetion lbctors are based on vrpor intrusion modets that assumc
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hlghly permeable, near+urftce soils,and are within the range of attenuation factors identified in
rrdon studioo (rofcr to Appcndix I, Chaptcr 4 ofthe ESL doounenD.

Note that att€nwrtion factors as high as 0.1 havo beelr r€po$ed in basements or buildings that
have beon rbandoned or tanporarily shut-in. Such losations would likely be unidrabitablo do to
very poor vgntilation and theso afi€nuatioo factoE arc not cottsid€r€d to b€ r€presentativc of
occupM spaces.

l.nterio Ac$ons At Sitca Wftb Edstlng Buildings
Sampling of indoor air is gencrally recommcnded d sites whcr€ conccnbations of volotile
ohcrnicals in soi 1 gar exooed screcning lcvels for yapor intusion couccrns. Accqtable guidance
on thc collaction of indoor air sample is providcd in the Mgssaohusetts D€DortD€nt of
Eonironmental Prot€ctioD document Indoor Air &npling And Evaluation Grrde (MADEP
20@), among cther sources. ln somo cases it may be pnrdor[ to collcct indoor air eamples at tbe
esm6 tirne that soil ges samples are collected-

Ilterlm Acfiors At Siter Behg Redeveloped
For sit€s that arc being rcdwotope4 it cm re.asonably be assurnod thai siificaut impacts to
indoor air will not occm if coocantatioae of volatile ohemioslg in eoil gias do not cxcced
screeoing levels for vapor inrusioir conc€rns. If more tho ttree cacinogaric chemicals or liye
chornioals with similar noncorcinogenic health effocte.aro pr6e,nt, cumulative heahb risk
ooncemr may need to be fiirther evaluated (reftr b Volurne l, Section 2,10 in July 2003 ESL
documont).

At Bit€s vh€i€ concedttltions of volatile cheruicsls io shallow soil gas exceed default or site-
4ecific screcering levcla for vapor intrusion conceris, additional evalu*ioo is needeil Vqor
ifirusion oomems should bs considered to be espccially aieniicaat at sites wh€re the
colcentsations ofvolatile chemicals in slullow soil gas occeed fO000 fimes the indoor sir go4l,
ngardlees ofthe result ofmore nsit&sp€oifiC' models baeed on soil type dah alo[e" Aggressive
rotnediation is likely to bc recommonded prior to construction of new residences or buildings
ovedying thcs€ areas. If r€dcvelopmdrt of a eite is to tako placo pdor to ftnAl oloanup, the
inclueion of passivd or.active vapor mltigation Eteasures ia buildlq deeigns ehould be
considcrcd (podium parking, impemeablo membraoes, subElab v6nting; gtcJ.

Sitc'8p€dfi c Atttnmuon Fsctors

"$ubeurhce Valor Intnuion to ltrdoor Air' sympoeir.uns held in Sm Jose {rd l,ong Boach,
Califomia, in 2003 (sponsorcd by thc Grroundwater Rosoutcs A$oclation, in cooperation with
the USEPA, DTSC and fic Regionol Watec Boerd). Dr. Paul Johnson of thc Arizona Stat€
Univemity and Dr, Ron Mosely of the USEPA Gtrcssed ftat atlenMtion factors based on lleld
datr tpically ranged from 0.01 (oro-hundred-fold diluiion) to 0.0001 (ten-houeand-fold
dilution), wilh 0.001 being a roasonable value for screening pur?oses. [n contsast, vapor
inbusion modcfs prcasnted with the USEPA doquuent Use's Cnide For I'he Johrcon and
Etllnser Q99I) Model For Subturface yapor Intiw{oi Into BaildinEs (LJSfpA 2003 anl
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udates) oa{ bo manipulatod to prBdict soil gFs-to-indoor air atlenuatios ftcto's as low ss
0.00001 (l/100,000) for silty and claycy eoils, Dr. John8on strss€d theFB att€nuation feotors
mry be under-conservativg for many sites, due to seoondary hatures mcotionod abovo that
enbance the vapor pormcability of thoso typ€s of soil6.

It is likely that the Eilty, clay€y natutE of shdlow soils i! msny pfit6 of th6 Bay Ar,eo will iobibit
v+or flow inro buildinge more eFectively than in arcas underloin by sandier aod ooro
permoable soils" Until additional flsld datr csn be collectcd and compilod, hovever, it is prudalt
to assumo that scoondary fcaturcs in silty, clayey soils could enbarrco vapor llow well above
nodel predictione baeed on bese soil types "Sitc-spccific' soil gas-t+,indoor air attoouation
factrors shouhl bc based on feld data &om rhrr Bit€, wherc feaeible. At eites where both soil gs
'and 

indoor air data ere not wailablq rodeted etGi$rtion faclors lower thaD 0.0001.ehould be
avoided itr the absenos of tisld bascd, ic.situ snldics of soil vapor pecueability cd vapor flu
undcr sdvcctive flow conditions.

Iflou havc any qucstions, somments or suggestions, please contsct Roger Breu/€t at (510) 622-
23?4 (enail rdb@rb2smcb.ca"gov).

Refcreucer:
DTBC 2003, $o/ Gas Advisory Qmrary 2003): D€partucol ofToxb Subshnces Conbol and
Irs A-ngclce Rogional Watcr Quality Cordrol Boaril;
wwrydtsc.c€.gov/PolicyAndPrcccducslSiteCleahudsMBR-ADv_activesoilgasinnf.pdf

MADBP, 2003, /z door Air Sampling And Evalutian Guide (2002); Massac,husetts D€pattment
of Eovironmentgl Protection, Office of Rcs€arch and Standards, WSC Polioy #02J30;
www,statc,maus/dcp/bwsc/finalpohbn

RWQCtsSF, 2003, Screentng For Environmenltl Curcems at 3 es mth Contsminated Soil aqd
fumdu'ater {Iatetur Final - Iuly 2003 uril updates): California Environnental Protection
Agfisy, Regional Water Quality Conbol Boar4 Sao Francisco Bay Area Region,
wwwswrcb,ca.gov/rwqcbZ6l.htEt

USEPTCa 2003, User's Guide For The Johwon anil Ettinger (1991) ModeJ For Sfimrfae lrapor
Intlusb lnto Bu dingsr U,S. Environmental Protoction Agcncy Office of Emcrgorcy and
Rcrncdial Response, March 2003 (ard upaht€6),

' ' * ' . - __ - . - __ ._

Other Ugeful Rsfercncer:
. 
"lnmtal 

Tortcs &mtn ariat: Califomia Air Resowces Bosr4 $ncltldes oooccntrations of co'mmm
rrolntilc chomicals in outdoor air), wwwarbca.gov/aqdloxic/sits8ubstmoe.hBnl

Chlorlnated Chemtcals tn tour Home (May 2@l); Califomia Air Reoouroes Board, (incluilos
concentrations of sclcctod volatile chcmicals in indoor air),
www ub.oa.gov/rcsearcVindoor/cl guide.pdf
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