
Table 3'< 
Indoor,G rage, and Outdoor Ai Results 

ormer Kest erry 

Conon, California 

Anelyte 

Units 
e q on 

TefuFan 6 
Carbon apv4 

benzene Mnvl[Flmltle 
y1,1.Trkh101e 

ethane methane 
Trla'M1loro- 

Comma 

{69 

benzene) 

bUG/M3 

tlryl.rern 

IFther 

BUG/M3 

yL2.T¢blew 
elFane 

Letter Moro- 

ethane 

. 

benzene 
khlorn 

Geth¢ne 

CM1lora 

nth 
W/M3 W/M3ne W/M3 yG/M3 UG/M3 UG/M3 W/M3 W/M3 W/M3 
31.16% 10.63% 13,59% EiEl% x¢GG% IOA2% g.W9: 1.16% idi% 3,G2% x,Bi% 3]i% G9i% 0.99% 6E9% 

Semple ID pia -I 

130AB E9G13 NEPTUNE AVE 

B.91U 

95U 
613150 <0.0451/ 
6131AG Garage G.gIV BIU G.elU qV ,e1V 4 0.8111 

14246131AP 24513 NEPTUNE AVE 

p146130AB out&wAr 0211 40.75 <0.79 
MA AVE Z011-0205 05:20 Outdoor 41 <0.69 69 

oun331inxP 

24613 PANAMA OF 2011.02,09 W19 
0.56 

uaai 4 0.14 10,034 00.62 
P24013104 24613 PANAMA AVF 2011.012G :v 

1504e PANAMA AVE <<0.0431y 
13 PANAMA AVE 00.048 0 

0340131A5 24613 PANAMA AVF 2012.09.11 1403. Gamge <0,97U 4 0.97 0 <0.97 3 0 0.97 I/ 0 0.97U 1029 LI 1 0.040 LI 9íV <0.970 40970 
0246431AB 24613 PANAMA AVE 3013,0213 14;09 

03451313K 24613 PANAMA AVF 2012.0922 19:09 Kitchen e6U 

<U.391 
IBGV 1 0,06 LI 02063 

B3gG130Ae <0034 U 00,673 <0,6711 <0673 
24613 RAVENNA AVE 2011.05.1D 08:00 tivorglr Sel 16V 

rtN6131paf o651 ,vl 038 U 
11246131AR 613RAVENNAAVE 9lttlhenm 

014613183 24611 

BEVAp Outdoor pr 10.66 40.66 
18146160AF 24615/A00E1A AVE 2011.03.17 1305 Outdoor 

p 1014616160 21616 MAIIBELLA 012 3011,03-17 14:06 Garage 00.50 00.59 
19:07 Kitchen ,511 1Bt,Bb 

6MA9gE3N<VI 3 ,1t1 
6`7MAB0E11gpVE x Outdoor <1UU <1U 

18246170AB 14617 Mot/1001LP AVE 20120201 08:05 Outdoor Alt 

y 4617M6aaEupVE 2 

14246171AX 14617 MARBE1LA AVE 2012.05,02 09:05 Kitchen 

W4617139 24617 MARBELLA AVE 101205,02 09:05 Iledreem <0,870 < 387 U 1 0.07 3 <0.87 11 <0.87U 0 0.17 LI 10243 1.1 <0.8711 <09711 <0.8711 
1/246180AB 24618 NEPTUNE AVE 2011.01.26 3N7 Outdoor pit 1 9.1 0.51 40.61 

NN61BIABS 61B NEPTUNS AVE Bedroom 0.471 00.56 10.56 
024618:AK 24618 /MCCUNE AVE 2011,131,26 1421 puhen 
1114015Ip0 M61BNEpTUNEAVE 201201-36 14;22 Garage 0.5 1 00.6 <0.13 00052 
N2461804F 24618 NFILTIA6 AVE 201/23-26 13:11 Outdoor PP 5tU B3U 

EPiyNEAVf 0.860 4 0.86 3 1 0.36 11 0 0.8511 0 0.17 LP 10,043 11 00.8611 <0863 0036 11 

6246100306 61BNFp1UNEp 
á6I8 

B3y 
NEPTUNE A lachen 0.990 0 0,9411 16.19 3 10247 11 0024 1.1 <0,943 00.94 11 

5246131A6 24615 

N 

9 U <0.W4y sass 0 <2593 <029 11 

6246.1130AF 246113 AAVE OuttloorAlr O16U 
02.44113306 34615 PANAMAAVE 1012-04.18 13:44 Outelocc2111 0 11511.1 c 18111 <0,81 3 <0.81 11 0 0.31U 0 0,16 LI 10.0411 00.81 1.1 <13.0111 

0670 

pM61BIAN PANAMA/WE 201204-19 14:41 Mellen <0.873 .0 18711 0 0,37 D <cats a <0.87U 1 0.17 11 00E45 11 40.8711 00,87 1.1 

616pANAMAAVE 01trv1-1e 

<0.511U 

,670 0.670 
19:43 <O.i10 Sel .71V 

613NFPi0PIE62E Guttl9orAlr e7U 0 0.8711 0 0.971.1 ,071.1 <or u 00.044 Li 108711 00273 
/4/4619069. 24619 NEPTUNE MG 1012,0212 08:53 Outdoor-02 eV 
60461G AP 24619 NEPTUNE AVE 2012,07.12 09:08 

Nx96191A0 619 NF PTW EAVE 2oI1E mm Bedroom <09411' 3U 
6646191AG '24619 NEPTUNE AVE 

P24619068 24619 pANAMAAVE 1011LE10 13:10 Outdoor AP 099 <026 <E1,66 1065 <0.65 <026 
72461904 24619 PANAMA AVE 201202.10 13111 orAlr 
P246191AG 39619 PANAMA AVE 201102/0 14:13 Garay uBi <06B <Ge 0.3]1 <B.6a <668 <0.60 <O.EB <PEB <0,1q <0,036 <B,6e <O.6g <0.66 
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3136% 30.0 

25.59% 

E3.21% 20.00% 10,42% 107% ) 3.22% ,49% 

0246191AB 24619 PANAMA AVE 2011.02-10 14:14 Bedroom <17 <0.67 <157 <0.67 0,6> 

91AX Iltchen ¢69 
19 PANAMA AVF Ab ]660 

Alr 

<O.flV oppl 160 

Rpeus1AGF 9PANAMA AVE Garage 
0.600 

uo,bqu uo.6qu uaslu 6 u 
PANAMA 2011-1217 14:14 Garage 140 9V 

sue w%M1en 0..14u wu 
x0AE 

ILAE 
2622 MA RBFLLAAVE x 2 -115 9M3U 0.%p 1'B 

0.330 14522 MA REILLAAVE 2012711715 0/12 Oedroor Ab 

NIAII 

]BU <0,]3V 
M24639ABB 622MARBELIAAVE 2012-11-15 0.0918 

40.]3V 

Garage 0,9NV ospl 
24522 NARU AEE 3 

MU 

AVE 201103-29 09:41 Outdoor Ali <0,7211 <0.7211 <0.72 U ]E U 

3463E NE91UNE AVE 00.761 40.)60 e I 

621NEP1UNEAVE 

e0,>6V 

6623 

40.)6]0 40.760 40,760 <P766U 10 U 

<0LU U MARVN¢AAA 

M246231AG 24623 MARBELLAAVE 2011.01-27 14:15 Garage 

M24523139 Z4523 MA FIGELLA MN 2011-01.27 14;15 aedroom 40.14 

623 MAR0ELLNAVE x FM1rben 

3124623003 04523 NFPFUnIF AM 111-03-30 03;10 wrAlr 61,6 .191 <P ]I 00.71 
0246230AF 2.1623 NEVNNE010 40.035 

1246231AG 24623 NEPTUNE AVE 3V 

024623100 2462.300111:130 AVE 0011-03-30 09;14 Flrchenm ]1.6 
5246231AG 24623 NEPTUNE AVE 2011.03-30 0977 oreen 

wtdmr4lr 
s23MMAAns0Lw.00 : 0410 0.040u 
6MABEEN 00 2012-05.10 14:05 w0u 

dna 627MARBEA AVE x x0mw 
02462 7I33 0.910 

14246230013 24623 MAIMELLA AM 2011.06.22 0815 Outdoor 

M M246281AB 24623MARBELLA AVE 20110122 0917 Bedroom ,1411 0 1036 11 00.72 IA <1172U <0.721.1 

2.1620MAR0EL4 AVE E 

1146281AR 24628 M000ELLA AVE 3 0I00090 

<Pn91c 

140 
80000 M246280AB 24518 MAIMFILSOF 0011-1125 1111 outdoor 09 0.r u <0.nu 

6x0MAR0ELü AVE i oor Art 

91246281013 74523.MARBFLIA AM 2011-10.25 12:13. Eledroom 0 

0 

.140 .4 o 7 14u 04u .7 . 0.74 

0001.931313EU AE x .B]V 

M04008LA6 010 AVE i RU 
994529003 24629 NEPTUNE AVE 201102.02 1013 OuNioor 319 1551 1341 a]3V 
910451911/ 24529509410E AVE 20111212 13:14 019400919 0.341 

0. >31 0.91 0,91 924629100 

pLrM1wm 

610 NEWM/MAVE 201111E2 14120 Garage 

P747020/1 24702 PANAMA AVE 201112.23 13;00 Outdoor Alr <EMT 

024702030 PANAMA AVE ou(dom Ár 0160 0 018 

]0.76 ]0x PANAMA AVE 20110123 1Mm 
sledroom 

0.4]1 

8247021AB 24702 PANAMA AVE 20111123 14;10 Dvl 
P2470210.3 24702 PANAMA AVF 20111/23 1113 Garage 0121 <184 
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mann me,naoOut oortMrResults 

corono, California 

- nelpe 
Unite 

v vyof0etwtlon 
4 

vaFYdra 
3e0ran 

Canon Ropy/. 
9mNm 

LLYTIrMOrn . 

3tlhenc 

Gurnee 
(Isopropyl- 

ene) 
6UG/M3 

Methvhte 
Butyl Ether 

hmhlnm 
ethane 

i reth0ero 

eUG/M3 

. 

benzene 
InrMwo- Chien- 

emana 
UG/M3 UG/M3ne UG/M3 UG/M3 UG/M3dc UG/M3 UG/Ml UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 
31.36% 34,63% 23.5916 22E1% 20.90% 10.42% 407% ),1B% i0i% 3.03% i.6]% 2 2 2 0.9)% OA9% 0.E9% 

Sample ID Addrem Sample Date Sample ilme oonlon 

M2470305E1 24703MAIMELLA AVE 2012.04.19 13507 Out/inn/0 gag. 0 0.81U <8.10 4 0.8111 00.131U 0 IBV 
M247030E4 24703 01.413134LLA AVE 2012-0429 13509 outtl orPlr ]D ]0U ,11.781) 
M247031511 24703MARGELLP AVE 2012.04.19 14507 gene./ 0 an U 0,551 0.B1U 00.1611 <0.041 U 002111 0 0.810 <0.81U 
M247021AG 14;09 

0251U 

0910 
]03MAB9EWAVE i Kitchen o3410 .RU 

IVU M34N]10P1 3 Outdoor Air 

o1UU 4)0>MPB9ELNpVE E Outdoor Air <1U - e1V 01LP .011.1 

M24707IAG 24707101511204 in AVE 2012.09.06 09540 510 
OMSIAD 90EWAVE E Betlr wm 

eOIUU 
93U 

043U M147071E4 24707120113ELLA AVE 2012.0006 09542 XlteM1an 

203008 OutdoorNt 
P242030P1 

3 

PANAMA AVE 0 424 tn CoerAir 
42470531013 24708 PANAMA /WE 9160 
P047031PX PANAMA AVE Kltehenm 

BPPNPMAAVf 2012.0015 09:27 Garage 00.95 U <0.9511 <0.95 U , ass 
N2q7090AE 24709 NEPTUNE AM outdoorNr .03V n1.17 U <0,041U 

<OgE1J 

BU ease 
N2.470915. )091pG 24724709 09 NEPi0ryFPVE <1U 41U 41U 4 111 010 0111 010 

709IA0 24709 NOpTUryvPVE <O.O3sU 

91511 24709 NEPNry1PVE 20120009 09;27 Kitchen 

viq]MOPF Vetter Mr 

24709 PANAMA Alig 2012.03.07 145E0 Ouldoon. c 0.811/ 00.21U < OSIU 000111 .002111 00.16U <0.04 U 00.3111 <0.8.1111 e 0.81U 
vx4]1nIA00 Bedroom .]lU 
4247139144 24709 PANAMA An 2012.03.07 14:56 illieben c 0.69 U 00.69 U 00.69 U 0.451 .3 0,69 0 ,14U 
424709100 PANAMA AVE <0.]OU 424U 
12247100.31 1mPE 3730MAn0EUAAVE x <0.0451.1 

A 

N AVE 3 OmdOorNr 0,0sU 00.17U 00.043 0 4 0.87 0 00.8711 00117U 
ME4]IUIPG 2n) 0MP00ELLPPVE x 

M24710104 24710121.010ELIA AVE 2012.05.02 14528 ilitenn 0 ]0 CO U 41U c111 01U 0111 0111 01U 002 U 

0242101013 24710 MPx0EWAVE x 

P247120013 14712 PANAMA AVE 2011.0204 13518 Outdoor Air 

924712094 24712 PANAMA Ar/E 2011-0204 13;19 Outdone/1r _ 

12 PANAMA AVE 201002-74 1023 
n m 

W 
1/247111AG 24712 PANAMA AVE 2011-02.24 14;23 Grape 
p2471110X PANAMA AVE 

PVWNPAVE 

kitchen 63 

Iud71x0PB <1 V 

24712153921INA AVE 2011-06.9 05;14 Outdoor/4r 
01U 

<0.77 
züKF 2P7120AVENNA AVE Kitchen oplU 

02471215J 24712 0AVENNPAVE 0,7411 0371/ 00.74 U 0024U 4 0.74 0 
AVE 2011-06-09 10:34 Garage 16 <o.sa u <0.68 U 

24715NG4111NEA7E 2011:0247 00501 

14247151.4G 24715145PRINEAVE 2011-02.17 00:00 Garage adn 059 

A 

34715NEPt0NEAVF Kitchen <64 0.011 
14247110.50 14247110.50 P0 24715 NEPTUNEAME 2011.02.17 005E0 

o 
Air 00.68 <028 

N24715041 24715 NEPRINEAVE 2011-02-17 0040 Outdoor Air 

O 

< 

160ÁF 2]16MPd3[LUPE x DotdoorPlr 

2 

AeU <g044U 
iq16MP10[LUAE i 

P 

93 ]0U ,mV 
M247161/4 24713 5.1037125An 2012-0503 09;14 Kitchen 0401611 ,92U 0 0.92 0 00,92U 

2716MP00ELüPVE i e0.0410 
M24/10034 24716 1012.05.23 09:16 Saran 4 0.830 0.331 0043 11 3U 141 4 0.04711 c 0.3311 <0013U 4 0.8311 

2716MVENSNAPVEf 0.03711 
00471000E 24716040[0X440[ 212.02.29 09530 Outdoor Air 40.700 00.790 07,90 00.790 40.790 00700 04790 00.]90 e0,70U <0.4611 40.0390 .0 0,7911 e0.7911 00.790 
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Table 24 
4606 Gam., anclOutIoar RES11111 

ormer Kart Property 

Ceram, California 

nelµ. 

UpIte 

Frequency*, n 

Tetra hydro- 

u6i om93n. 
Disulfide benzene Vmnrnbnae l,:u nemo mAhene 

mmmm- 
anene 

(Isopropyl 
benzene) 

Methyl tent 

Butyl Ether 

RMaio 

Minna 

l,1az. 
i ,emldro. olmbm, 

benzene 

ommam- Ulum. 

khan. 
uv/M3 Us/ Ne U61 0G/M3 wEM3 64M3 0.493 

31.20 24.63% 23s9% 22,21% 20006 1042% 6,02% 3n2w 092x 0.490 azw 
mem Addreee Sample Date SampleTime e,1e 

p 14LeAF 
zg21sAVENNAAVE ,230 00,73U 00,73U <0.73U 
24716 RAVENNA 

ENNAAVE 
<oopu 

E,uo m .1su ISu 
azzu i 

1 

mu 
M2g212oA6 

A 34x121PB QV 11 1,3V 4049 0 

M24712146 93U 00.9311 4 0.9311 <0.93 0 0 03211 0043 U 40.93U 00.93U 4043 U 

31217 MAP6EINAVE x Kitchen 0eU 0011 <0,29 
NEPTUNE AVE <V,29U W U 

Nz41oV 9UNEAUF wmPou6A r, reu <o66u 

A1nrz 

NEPTUNE 2012.0423 04/8 Bedroom u cs 
IN <cane <u u 

024718141 24718 NEPTUNE AVE 2012.0243 0419 Garage o.nu vau <uu n 
PANAMA <a> <0,77 

znMO 
6cPANA 

br, u 
PANAMA 

p21210140 247113 pANAMAAPF Bedroom 

P14718104 24718 PANAMA AVE 2012.10-17 09:14 006.0 0.31 40.99 0 <ass e <0.99 0 .0 0.8911 <OMB 3 00.2511 .5 0.05.1 99 U 

824719C. 71712 NEPTUNE AVE Z01407-10 13:12 Outdoor Alr <0,8E 11 <046 U <0.8611 <006 U <0.86 0 -0 .120 e V 

82471900 2470 NEPTUNE AVE 2012-0748 13:15 Mato/ AP 40.89 11 4 0.8911 <0.89 0 -0 0.2911 <0,09U <ale e <0.04411 40.89 U 0049 3 0 9U 
83471910 24719 NEPTUNE AVE 201407-10 14:0 Garage <0,01 LI 

N2471910 e 24719 NE MU. AVE 20-16 14114 Begroom 

70471914K 24719 Z01407-10 14:14 

KmlelmwA4 

BU 

8247190AB 71719 ANAMAavE as5u <o94U 0941U1 o.SnV osaV 

naePnNAmAAVE 
3icuu 

<6wo 
72517191. 24719 4154144 AVE 701409-27 09:13 Gerage <111 <IU oaye 

04712 PANAMA. 201409-27 04/3 Fltehm .5 0.4.1 .5 0.951.1 sP3aEou c u 40.96U 
3 

mAx v:VENNAnVE M wPorw m 0.940 0wfu 
nz1 z evp 9eu s4 ou 0.9lAME 

02471910 14710 RAVENNA AVE 201411-28 09:10 o6a9nn'ea6 
41147220AF 21722 MAPBELLA AVE 2012.06.06 0880 Outdoes Air 0,9gV .94U 0940 
M2472200 24722 MA1113001.1 OE 2012,06-06 0888 Clutsloot AI < 0,3311 -0 0,931) -4 0.9311 -00.93 11 <O.. <0.19 U 00.040 <0.9311 4 49211 0 0,93111 

DAVE 20140402 09:16 96U 

81247211. 14722 MARBELL4 AVE 20140406 09:17 Bedroom <0.2711 <0,27 0 <8,7U .5 0.0711 <0,8711 -0 0.87 3 -4 0.8711 40.073 -0 0,2711 <0,173 00..411 40.87 0 0 0.8.711 4 047111 

1E 1U 
N 24xrzEOA6 rz EnVF 

24722 NEPTUNE AVE 2012.04-12 13:10 1.1.0 
ñ1U 

Nrz4R21AZr 22rzNE91UNEAYF 9etloomu 
N24R21AO MUNE AN Po1U 0.62V 

rim:1ou E04'S 
0.040 3 40.8311 an63u 

oacu 
724721040 24727 

mm vE 
m.zs 

sc1U 
.azm e1a e03D 

724727143 24712 

93472310 2472.004414 AVE fiebaom 
MAAVE 2011-04-25 09115 

omew 
z1 V 

0247220AP 24723 AAVE rnN 0 

117477.0 2171213410(0480 201741. 13. athear419 < 0,20.11 0.281.1 <801 <0.881) 4488 LI 4 08011 0 0.90 LI 0 0.0811 <0.13811 00055/ .4 0.04411 < MBE 11 002111 00.8811 

nlamen R247221. 34722 Y122iPFVENNnFVE 2017-1146 14,06 .0,430 4 0,938 0.521 40930 00.911 0803 fi,rz .0,930 vz .0.190 00.04611 403311 .0,930 00.930 

XnlaemlelNO 090100 400010< 000 805< 00100000 21.012 easeaaarao 
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ammo. 
mhe mananydro- 

benzene) 

MemrMem 
Butyl 

1, .pn uElaro r' Tetr ad/a. o- 

ethane 

1 mlma - 
bamene 

otimla,o- 
ethane. 

Gnlnro- 

ethane 
uG/M3 VO/M9 UG/M3 VG/M3 UG/M3 UG/M3 UG/M3 u6/M3 U6/M3 

G)Er 
U5/M3 UG/M9 UG/M3 0G/F.O. UG/M3 

31.26% 24.63% 23. 32.31% 20.00% , 10Ax% e0x% x.16% 3.Olff 3025: 
MnieleM en Sample Date s I len 

1124732044 14732. Outdoor P92V 
/1147321AG 24732 

Nx3xnPV ENNPAVF 

<o.151U 
8pV 04V <PNU 

inAVENNAAVE 0-21 0,910 <0,046u 
6.07 0ar6aorAlr Baseal <0.06U ,EIV 4 0.043 U <0.86 U 4 0.860 <0B60 

34733MPnBFLNAVF 3 

<d92U 
MN]i3iPn 

MARBELLA 60) 
e 

Garage .99U 590 <g99U 
s51 

M24733014 Bedroom 

R3on 
7339 ExxnnaE 

Outdoor 39 u <111.044U 

11247331AB 24733 RAVENNA <nIU oex u 0,8711 

xaq93Enn mm 
Garage ó 

RAVENNA 

zn33EEv9xE 
ea u 4 0.94U 50,7411 F 

oNdaorNr 
01,11U 

0.9gU 0.901 0.990 50,94 U 
NE0x3fIp0B 035NFpNNEAVF 013-1120 

0.1]U 
o9U 

135NFPiUN9PVF 20121014 osOCI Kitchen <oM3u 
14247351AB 24735 NEPTUNE AYE 2012.11.14 0011 Bedroom <0.75U 5U ,15U 40.73 U 5.11751/ 

E933>MAR9ELWAVE x 0.85 11 

B M247371/0 24737 MARBELIA AVE 1 BsU 
M24737IAX 24737 MARBELLAAVE 2012.12.6 14:10 Kitchen 1xV 
MN]nlAe NAVE 2 

NE0y3B0AF 2 /3BNEPTUNEAVF <0.7811 

733iPn 
24738 NEPTUNE 09103 Outdoor <>IU U 

/1247381AB 24738 NEPTUNE AVE 2012.02.2 0003 Bedroom 4 0.75 U <>su o.rsu 
0.17011AG 24733 <o.nu 
13247380AP 24738 PANAMA AVE 2012.09.06 1004 Outdoor AP D.6Vu eeu 
F1247180.A13 24738 

Nnxmmnn 
2012-0906 13'07 

n4738IAG 24728 

reonen 
911 

ESV 11247381AB 24738 PANAMA AVE az 
S 

110 
m3oAi xl9 739NPNAMPAVF 

Bedroom BSU 
PRUxeAVE Oateoornb .g[V Ieu 

O 

24739 NEPTUNE AVE 1209x0 <'/.2U <0.77U <0,n1 
524739114 24739 501059AI/5 2012.7-20 0024 6U 
02473914K 24739 NEMPNEAVE 2012.09.24. 0914 10 r<Bem OB03B U 

9247391AG 24739 NEPTUNE AVE 2012.9.0 09:25 Garage 51 LI <Ill 0,29 LB 5111 4 1 1.1 < 111 <1U <I 11 411/ 
N]390ANAMPAVE p93U 

13247390AB 24739 PANAMA AVE 012 1025 

P24739IAG M739 PANAMA AVE 99U 
x39 PANAMA AVE Bedroom 4 0,1011 U 4 0.380 

P247391411 24739 PANAMA AVE Mahan 

09 
:5 

N 

4247370AB 25739 MVENNAAVF 
24739RAVENNAAM 0N6mrMr geOL 

Nux nEnn.om awA 4 004 
5247391AG 24739 RAVENNA AVE 2011.03.02 09:35 Garage <0.59 
M24741044: 24741 MARBELIAAVE 2012-06-14 08:10 and., ssr 4 0.92 U <0.92U 5 0.9211 

zmz06.1a ¢nu 
osu 

<osxu M20]avAO 24741MAeelINnVP 03.10 Garage <0.9xu <oero <9.xu mero <09m 1 <09xU <O,wO ma9U <0,019U 49)u 40.9x0 

Residential Pr pnOes Sampled Through December B1,x013 Mee 55 al 



Table 20 
Indoor% rage, and Guitar NrResults 

Properly 
F,rsoN Oniap4r,nn 

nlyle 

Unite 

Fluquen of on 

n u uAJa 6 

opyl. 
Vinyl 1 

SírlMoo 
ethane 

. 

Cumene 

/Isopropyl- 
enel 

MNyPeM1 

ButylElM1er IirlMO,o 

i Foo 
ethane 

01<M1loo. 

benenne 

myz- 
DIM/era cM1loro 

ethane 
U6/M3 U61M3 G/M3 UG/M3 UG/M 116/M3 UG/Mf W003 UG/M3 UG/M3 UG(813 UG1X 114/M3 UG/M UGM3 
31 x63 14,639a 33.59% 21 219.) 10.00% 10.43% B.OM 1 6 2 6 7 979) ,223 0.9]% 0,49% 

Sample %I on 

Em11AB 
9e9 unv9 . 

Bearon <3.4 U 40,840 40,84U 40040 40.84 U 40.84U 4 0.84U 40,17U <0,0410 
M247411AK 24741 

1 512.4740)162 24741 MARBELLA AVE 2012.06.14 159:12 Bedroom 0.511 40,94 u 
/42474400 N]44 MARBELLA AVE ] <»U - <P»U ,]]V 

14]44MAP9FLIAAVF 20 0,]4U OAS LI P14U 
Mi4144AO BELLAAVE l 

0,41111 O.13U 

0.150 
1q]44MAP6ELAAVF 1011..3-14 

9,90 
64[`ám <0.i3tU <0.13U 

M24744140 24744 0.840 0.8111 <0.M1V 
í4]4BPAVFNLNPAVFE 1011.9-13 0.170 
24748 0AVENNA AVE 2012.09.1a 0529 Outdoor Mr 4 0940 0940 

U 

<0.04]U 
U 34]481AGE 3]U ,9iú 

]461gN 3414BPAVFNNAPVF 
9911 40.99 U 40.99 U 

8247491413 I /IEU 40.92 U 4E992 U 
347491quENNAPVF 

R24749008 247491145E0NA AVE 2010.12-16 0212O OutcloorAlr 40.69 0.434 <009 40.14 40.034 40.69 4059 
112474914G 24749 AVENNAAVE 0,341 40.13 40,033 40.65 
R24749IAK 24749 RAVENNA AVE 2010.12-16 19:01 tchen 

7 4 9 10.2449 0.1749 PAVENNPVF 201%12.16 19:03 Bedea:01 P581 <6.5 P31 
0895V 

oeeSU 

083511 
VENNgAVE .391 0.1730 

112475205n 21752 RAVENNA AVE 2012-07-19 13'12 Outdoor P6 
AVE 2012-97-19 14:14 

O 
0947521AB 24752RAVENNA AVE 2012-07-19 1%15 esoom 

U 

U 40.B. 40,83 Ú 
VENNAP Mahan .791 

/1248090AF 24809 NEPTUNE AVE 2012-oms 0011 0usoorAlr 010 
N2e092pe oorpfi 40.82 II 0.364 

P 
24809 NLIMUNE AV/ 101Z-97-10 09:11 Garaeo 4 9,85 IL 021 0.454 

o0.9U 

1)U 
NE43091 xlre6en 

<0]]11 

NE4809123 21809 p3UNFAVE 0.1)0 
024809145 24899 PANAMA AVE 2012.03.23 09:30 ttP<6em co>)11 

nU P24849148 248.9 PANAMA AVE 

02481391AG 2480.9 PANAMA AVE .12.03.29 D3:32 Garage 40.8.1U 111 

192.48090013 24809 PANAMAAVE 2012-03.23 0905 att.!, Ai, 40,75 11 <0.75 U ].5U 1511 ]3U 
PNPMAAVE ]411 

out&orNr 
O.e1V P248.12C28. 20822 PANAMA AVE 101111-05 OuragotAMr 0591 

9fEPANAMAAVE Is 
PNe1xIÁ PANAMA AVE Kitchen 

OBtU 

VV 
P248.12IAB 24812 PANAMA AV/ 111 0.00]411 
9248.130AF 24813 PANAMA AVE 2012.0%. 0%13 uttlmlrNr 
9249130AB 24813 PANAMA AVE 2012,0%22 08:15 

N 3131% giLFen <p]6U <0.>s1U ].6U 
9243131A9 24813 PANAMA AVE 2012,0%22 09:23 Be6,00m 

9248.131AG 04813 PANAMA AYE e5V 
14248150AF 24815 NEPTUNE AVE 2012.03.28 08900 Outdoor Alr 40,71U <0,710 40.710 <0.71% .710 .4 0,1411 -4 0.036U <0.7111 4.711.1 il U 

]6U 
B15NEPNNEPV[ 

111481515.13 NEPTUNE AVE 

B0AF 

0248180AD. male 
8248.181AG 24848 PANAMppVF U ú 

PE481BAX 14818PP 1%0401 0008 Kitchen 05]1 <O,B>U < eO.elU NB]U <q8]V 08IÚ <0.B1U <0B] <0.170 <0,M4U <pe]U <0.B] <0.6]U 

Residential P,opm0ee Sampled P000B Demote: 31.201E Parse 56 of80 



Table 84 

man eax 
Results 

y 
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Mane 

en n 
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SHeunone WsulOtle 

nnyF 

benzene Vinyl 
Waffler* mmbn. 

ethane 
111666n11. 
benzene) 

Methyl-ten- 
Butyl Ether 

NW/M3 1UG/M3 o 

1,1,xe- 
eminm. 

eethne 
mrhmrr, 

1 benzene 
olMwn. 
ethane ethane 

09/M3 U6/M3 UG/M3 uG/M3 W/M3 U6/M3e UG/M3 UG/M3 UG/M3 UG/M3 U6/M3 UG/M3 
31263 2453% 33.39% 32,21% n00 19:e 3.W% 715% 3m% 3.Om zG)R Z.22% 0.979 049n a29x 

>. n PGns mlenme 
e nn mp GaínG 311.11/0.17-1.447.16.%/6 ArvnnvE 

nnl <G.msu 
zg3bs PANAMA pvF 

oamao,eli, gangs0AP nags PANAMA AVE 2011.04n0 09:30 <ass 
17241119136 nags PANAMA AVE 2011.04,20 10:30 Garage 3.4 <0.63 an I 1.2 nu a 

N319VANAMApVF Oeq 08d 0,34 <G,sd 
17248191AR nags PANAMA AVE 2011.4.20 nag 

pANAMAAVE Guttloe,rAir 0dsl 0.'UU OBUV 
ANAMAAVF Outdoor Ale 

NexepANAMApVF 
etANAMAPV9 2012.0912 DR27 kitchen 091V <ongsU 0910 

ingenue AVE PANAMA 

9243320A9 Ne3xnANAMpAVE 0.9gU 
14218320AF 74832 PANAMA AVE 2012.09.27 13:10 Ont,6615% 10.93 U <0.9311 RUB <0.53U <0.73U ' 091U 

zge3z PANAMA AVE o1VY 

3zIAX 

1.1:13 .91U <G,MSU 
24332 pANAMP AVE 

9ANAMAAVF' <G.M3U 

921831AG N 33vANAMAAVE ql,b Q1UU 

331611 ANAMAAVE Kitchen ones 4 

NE9iJNEAV9 1M.5 uttlmrAlr ]U a8]U 

0.9)U 
<G,MgU 6] U 

9Gd0A7 PNNEpVE 03'/J 0.9U .8)U 
gN9M'JN9AV¢ Kitchen 8U 

9U 
11249041AG 2490gNEPNNEpVE 

1634912160 1qV 
9111pe PNNEpVE y11Ú <0)xU G.1gU 

xNPMUNEAVO EMMA <iU 0]xU 
P3uNEAVE 

3nnn om,m, 
93U 01gU 

P1JNEavE .arso 
wrA o9AlUl 9<u a9N 

.Imn,a1 
o9n J 

244305bne 305 244-nmy 201%10,17 gun <w 34430, 30s mmusy 2012-10-17 14;15 amnnm w G. 

0091V )AA9MpG 3GSNA1o53 G,]]t 

'91 

G,91íU 917 

f2443170A 

31724411MT 2011,03-23 I4G7 GetunnAlz 0,41 <0,77 0.31 

<G.)s 

31]244%13] eeSmomA 

201103.93 ptehw 0.621 0.411 
3t] M4%HSi .x902 1 ae1 

2453310AF 331244THST 2011.08.29 13:28 Outdoor Alr .99U 

344331N6 
244331190 331 7.44TBST =nun 14:31 nag.. <oun u SABIV U O.,u 

33244%ls3 xg433)OpF ] 0371 
2gA37LAP 33 SnV 

244337136 3372443HE3 0491 O.1gV 
24A3)NX 3377e4m34 2010,11.11 micis Kitchen an <G.M O.14V 
244337Ne 3,7147 14:09 nano. an <o.o. yb G.SgV 
xgn341opF 341N4IF15} EGti-GAa1 0e,01 ooteoorplr eO.B]U <02)U <8.]U eG,A]Y <O.B)U 508]U <08)U <Ge]u eG.A]V <0.1)U <GMdSJ <.e]U 60.0IU <G,e]u 

nesIdemlelPr Perdes SamplleJihrauól December31,201 



Indoor. 000140'andOtdoor Air esuur 

Pa row r Frog eM 
Carson.. Callianla 

Fnape 

aquermy of0ete<tion 

*fmm1O z-xevmoee 

Carbon ^vvl 
nernren< Vinyl ehmnae 

1,1,b9eMOro 
ethane nee. 

RkMoro. 
uepe 

Carlene 

IhoprepA' 
e edel benzene) Butyl mVlFEahe ' nnen. 

Tetrad-duo- 
eemene 

-Okhloro. 

hW/MB 

. Dail 
z 

[hloro 

ethane 
us/43 1/6/M3 Js/na uG/M3 26/103 JG/M3 J6/M3 J6/M3 II6/Im Vs/M3 J6/149 Vs/Mu 
3156% 3663% 33.59% 22.21% 20.000 ]OAE% 8.0]% ]16% 3.02% 39215 26x% i.li% 0.97% 0.99% o,iYd 

Semple ID Address Sample Data SampleTale 

912991115} garage 40.92 2 932 9EV 
1443411AK 34124471157 1012.0801 09:02 Kitchen <0.94U <0.94 U <9,4 U 00.94 U 00.94 U 92 W1U 

O.95V 2993911p6 0.932 <OWxJ 

,,39195opf 

391 MON 53 932 9.2U 92 102 
39949353 ONdoorPlr O. <9V 

<0,9xV 

9.0952 

2453450M1 39549X5} 2-1101 . 87 U 0.'IV 0.'UV 1]V 007 V <Oda U 40.870 
249345IAG 349 249711 Si 101241.01 14:08 Garage 01U <111.1 <IOU 

39549X53 1.41,9 Kitchen 9x2 971/ <0.19V 0.97V <0.971.1 40.970 
249345IAB 349 249711 Si 2012.11,71 14:11 11adroem <094 U <0.94 U <7.4 U 00.94 U 0.281 92 0,0911 
2993920pf 0.012 

3979491X53 Outdoor plr 0.891.1 

2443471.46 - 0EJ <OW31/ 
934'/Ip0 19: 

244347IAK 347 244114% 2012.12.20 14:11 ItItchen 
D 398295THSi mn 

Mamaa 
2010.08.25 133:19 Outdoor 

P1 

m 
Bedroom 

wIn3<e _ix 45m3 =am .11 

20100025 59:31 Garage 0 0.7 
ssl 

o, 
maa .nw .a,u .o.w 

343 246114 ST 2011.01.12 133:28 Outdoor Alt 63 

á034a0P00 348 40X53 Bedroom 0,29) 00.14 <0.034 00.65 00,56 
248348.IAK 343 246114 ST 2011.01.12 09:33 atehon I 0.66 0 90 0,061 00.15 <0.038 40.66 0.66 

40948-I6G 01-13 09:34 Garage 

0 2493480AF 348 249111 5} w,93 Outdoor Alf 

2493480013 349 Outdanrplr 

390M953 10129010 94U 0.992 
24934813g 348 249311% 

049M53 
2443510Pa 4512440157 Outdoor Ale <QM 0 068 00.14 <0.034 <0.68 0 069 

6 

351 244TH ST 2010-10-22 08:02 rpl <0093 

4 6i511pK 33512441H% 41X3512441H% W4hen x 131 

0341 0370 <0.63 00.63 <063 edroem 

a*xaa 
249352060 352 249111% .oa6 00.76 0075 

33nuí Msaxn 
2011-0200 13:12 o.mao,ni, o,w> 

I6Pnen 

24945211% 352 249TH ST 2011.0%09 14:27 Bedroom 4 60 40.13 . 0013) 40.66 
352 249TH5T 2011-0209 14:28 Garage 00.69 15.9 Q4I1 eU69 

s3on9 

23mxaa 249353IAB 553 aeeomalr 0.421 009361 4001 0 Q61 <061 00.61 
245453130 353 24911141 2011.02.03 11:20 Mahon .u> 

2011-02-03 11:21 Garage 0003s 
+mxx 

alu 
oeau 

:ge3f<oAe 9101 ez2V a015u 
2012-0413 O9116 eemomnn oeno 

aniar 33ama.xsa 2012,06.14 09:17 1610hen 0 099 11 .0 009 LI D35I 0 0.99 111 <0090 4 0.9911 <0.95 LI 4 ass 4 0 0091.1 00,56 LI 00140 00990 ee u 
245354IAG 354 2012.06.13 09:18 Garage 4 0,8011 00860 <0.89 11 0.281 40.8811 <0,10 0 <1,10.14 0 0761 42.830 0 0.80 1/ 

.nn3.3Mo 
3naxx 

3521999131 2012S11.29 00120 OYlawrpa <o.e5u m.e5u <5,51/ m,56u cant) 00000 <0.88 11 40,680 0080u 001011 <0.04911 manu 02550 0 0064 

xe9ac1an19re order 5en1p1ea9nweh December 31,2012 



l Indoor, Garage, .nCWmonrPxfiermra 
F01111111 USt Property 

Damon, California 

MaINe 

Frequency or n 

e0ahvdm- 
OisolA6e 

FmyN. 

Vlnyl[hlorlJe 
1, ldehmro . irahene IB propvL 

benzene/ 

Methyl/mt. 
Butyl Ether 

1,1,24313r3 
ethane 

1 Yeenmrc. 

eU6/M3 

1x-mmiom- 

benna 
. 

OUG/M3 

Oa lore- 

ethane 
VV/M3 UG/M3nP U6/M3 UG/M3 uG/M3 UG/M3 U6/M3 u6/M3 UG/M3 UG/M3 Ip/M3 UG/M3 Us/M3 
31.16% 29.63% 23.59% 33.11% 10.00% 10.42% 8.c]% ].1G% 3.Oi% 3.03% i.6Ti ixE% 0.9Jñ OAG% 

tmpbl0 Adéess Sample Date Sample73e Ion 

143 AG 357244TH% 2012.11-09 03:82 Gazage <0.96U <0360 < 036 U 19U 40.048 U 40.96 U 00,96U 
7 219iHn Kitchen 89 U 0.281 0 089 11 <0.89U 

1443571AB 357 24471.15T 2012.300 3:85 Gedreom 0.531 < 0.31U 0.281 O.A1 .sll .3810 0.331 40.91U 01191U 
2493370AB 357 9iH5i 
2.493570Ae 357 249TH ST Gutdmr9lr u MpU O,eJU 
2493571AB 357 219133 2012-08.01 14:05 0.181 
2493571AK 337 249TH ST Fhehenm .251 W]U 

219111 ST 0.041 
99358oA 338.24913 ST OutdmrPlr 231 66U 

33i tdwrNr 3U 3U J 

2a93581A0B Hsi then 9U 9V .i 

49113.3 Bedroom 40.77 0 0 0377 11 0037 0 40.77U 
393581AG 350 

z4mx 
earee3 .n0 <aaeu 

1n4 00.8311 <0.83U 

24amx 
2.a>m umu 

2183600A8 33 
2133601AB 360248%1ST 2012.0-005 14,08 

U 2.1836DIAK 360 2401113 2012-07.05 14,08 11113en 00.36 0 .3 0,96U U 

6Ma1H5i 

m V 

61299353 Outdoor 

12 1-011 Outdoor 

1143611AK 361244411ST 2010.11.11 14,07 1 

361244-114 ST Bedroom 0,69 0 Ma 00.13 00334 <0.66 
2143611AG 36124411131 101-011.11 14,11 Garage <0.13 6039 
2.190673% 367 

2131HS3 

r All U <4009.32 <0003,923U U <<99.,2 U 4301..992 U 0 

2229-09-310131 7 73667 4 6 1 3 U U 3 U 3 1.1 U 37 < 

7 r 0 3 U 02 < rv .asu 
]IAMB I6uhen31 

9 24368.0AF 37,92 U 

2493680AD 368 997118í or Ah 

2193681AB 368 249-11137 201-008.08 14:24 Bedroom 0-061 <9.1U 0 0.31 0 <0,710 <0.913 40.91U <0.91U <osau <alau <0.04611 . <0.01 U <0.91U 00.910 
60 

2.1936813 368 249-11137 2012.013.08 14:26 Garage 10 

O.JBU 

24933 GAF 373 240-11-157 00,72 LI 

2492730A8 373 s] 
2.193731AB 370 J,]V e0,]JU 

J3Ea9aTh53 0O7]u eJ,JV 0.]]u 
2493731AK 373 249111ST 2012,01.11 03:13 McFenmA 810 

OOtdaotPr 

]9A8 374248111ST 23240-04 416V .79U 
2483741AG 374748-M5T 201-01004 14,02 Garage 00,91U <-091U <9.1 U 00.91U 30,911.1 10 40.910 00.91U 00.913 <0.3611 <-0031U 003111 <0.9171 0 03111 

990 
7433741AB 3747481113T 201-01004 14:03 aedrum <0,9311 <0.93U <0.93U 40.93 7 < 0,93 I/ <0,37 U <0.093U 0 -003 11 <0.93 Li 009311 

U 

B S 

J0Á 8 37771 Xn Outdoornlr 69V 
9937713 3/72997851 10.19 LP 0033 1.1 

]240ThSi .B6U 8GU 086 LI 

24Th53 
Outdoor AP orAb 

eá1zUO 

< !10V 

<10 <1u 
29937706 mz99n57 3.x9 Garage wam 0.v .0,em G.nzu 0.132 111 .0.ezu .9em .0,ezu eoaáo e0.0e111 eG.ezu eo.ezu eG,exG 

lrealdanen 9m 3r331 samnlad Th rough 071340633 31.9012 73/139070 
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nimm, Gam BP and Air e,me 
F011/101Kall Pro ate 

Canon, Co100011 

Ana hie 

Frequency of on 

.ammro. 
L3OOtatllan0 

Ll.mmioro. 
ethane 

1 . 

luM1nnaro 

iohlaß 
ebene 

mmlmo. 
IOerrsene IbVloxen. 

Carbon 

Dioxide methane 
u4145 141M3 141143 u41M3 u41M3 U4/ M) MoL% MOL% 
O.iO% 0.15% 019% 415% Pltlb 400% PW% 0.0]% 

Sample 

Oi 

Address HmpleOam 9 I 

xAIOlMAI14EUAAVE x 15;mpe1 

0 

2410144118311A AVE 20124348 1303 Outdoor Air <G e)U 447 U 4 407 11 4 0.87 U 4 0.87 4 <0.21 0 4 0.21111 

241O1MA00FUAAVE x 14;02 

42410114K 24101MAREIFIIA AVE 2012.03.211 1403 Kitchen u.ry 1 

431101146 ,>AU <0.74U 4 0.17U 4 04711 Nxn4m0.>x1 
oP0 N 

402104 

xz<4mwe 
xAAO2NEPTUNEAVE 

Kitchen AO,>SN 

241402NEMNEAVE ra0e 
P24401040 24102 PANAMA AVE 2012.12.20 0445 Outdoor 

11241010413 24102 PANAMA AVE 2012-1%20 08:17 h 

Kitchen ei u 

142411721,513 14402 PANAMA Jao o.e41 4 0.1711 4 0.1711 
P244nIAG 2442 2 -2 n N ou n 441511 40.15,11 

2402RAVENNAAVE 410-12-00 09,16 re 
1414021AK 24102110E0NA AVE 2010.1%08 10:17 

N114444 

141417210013 24102 0AVENNA AVE 2010-12-00 1.0,18. mmom 4 0518 

R21402IAG 2410211AVEANA AVE 2010.12.08 10,19 Garage <466 
14102 RAVENNA 

2liAn 24102RAVENNAAVE nomo 
1114021413 24102 RAVENNA AVE ns4u 
N2140304 141(73 VIVNFAVE 2012-11-00 0849 Outdoor AA 0.371 4 0.83 U <0.8311 < 04311 <0,03411 4 0.141 4 0,17 U 

N2140304E1 24103 NEP1 AVE 2012.11.00 0411 01-144140 41.7711 <0.7711 <0.7711 4 0.77 U 4 0.77U 4 

4.10U N24103140 NA03NETVNEAVE 0.9U 104U 4418 
x4403 NEPTUNE AVE 4 042U U . Ei 

4 2 4 0 5 0 4 22 05MA0[LUAV[ x e0.73U <0.17U 4 41711 
M24405044 24105MAIIOELüAVE 201403.21 1310 

4244051AG 24405 uraOerN 
M2A405141 2405MA04EllAAV¢ 201243.21 1407 Mmhmr <419U 4019 1 

4244051AB 24405 MARBELLA AVE 2012.03.21 14:09 Bedroom 4 0.17U <0.17 0 

01106441430.141 AVE x 417 LP 

0814176050 2444 hM00ELAAVE 10124340 1349 Outdoor ur 
0]5U 424406IAK 21106 MARKUP AVE 2012473-08 14:05 Mellen 

4414e 41400MA00ELIAAVE x ]4U e 034 U 

012%406104 201243-08 14:08 Garage 

NzAqsOAe oNNr.unnE NEPTUNE 
- 

mNl 
x Nn60AF 4406818411146 AVE 4104142 1418 putdoer ur 40.15 10.15 
N2446114 1 21406 NEPTUNE AVE 2010.11.12 10:20 Garage 

NEPTUNE 2010-1142 10:20 

N2410Eluu 201041.12 10:21 

N24406043 21406 NEPTUNE o.moo,nAn 4 0.1911 4119 1 

pVMF oEes Outdoor Mr o.au o8u 
NNN10EwoF Bedroom 

a110NnEv.uNEA asg 
x4406NEPTUNEAVE 

N.waOAr 21406 PANANMAVE 2012-0415 13:04 

11244050411 2A405PANAMAAVF 20,124045 I5 121 00`eoo m, 0 4921 4 0.920 .0.5x0 .0.1m 41121 .gm1 a610U 

Reddenrnl Pro emes Sampled Through MOember31, 2012 Page 61ol BO 



Indoor, 0erp0e. and 0ulJoorAlrPOSAIS 
Former Son PmPeM1Y 

Ana . 
1-0-08 

Detedlon qp 

r 
4e,r;°° 

:,6e4e 

o°aroa°°: 

erden. 

BIelllpra 
°;,nmn. 4.1-0,0.. 

JB,M 

Carbon 

9a;M2 Ue]M3 UA,M3 J6]M3 MO-05 MOL 
OE9,a 0.19. ABJN 

5-0 le ID 

.AVE " `'°° :ï ,r 1,. 

.o,;° P,,, 3114K 413r:. 

x2440910411 

z<a9ePnxnrunv3 o3a. nc,u.e Bed room 

z eeu e4u e3u 4 0.17U 
<ossu NanN9OAf 

-041091AB 24409 NEPTUNE AVE 2012.05.03 BPo9u> Bedroom oeeu nnu 
o,mu eou 3eu 

zanOPneP3ux3nv3 almnw 
AVE <0-00]4 

Pa<laoao nxanw outnoormr <o.>.u. 
3iu 

zwwinx z<moPFiNWnv3 nz.os o 

eeu I10z MA43F o,33u 

M/ 44110-0 411MABBEINAVE E Outdoor-0 
31244111AG 

MN4111A1 E4411MAPBE11A 47E E Bedoom 
M244111-0 24411 MAPBELLA AVE 2012.04.26 I-021 Kitchen <O.i9U 
-014110AF 21411 PANAMA AVE 2012-12-13 05;15 Outdoor Alr 
524411-09 14411 PANAMA AVE 2012.1-013 0-015 Outdoor Alr <1U 4 1 ll 41U 41U 41U 

34411 PANAMA AVE 2012-12-13 0916 Kitchen <1U 4 1U 41U 4111 <I U 

Pi44111PB gNAMgAVE Bedroom 

P-04-01-0 21411 

-04030413 34413NEPiUNEAVE 

N244130-0 24413 NEPTUNE AVE 2012.10.10 30> Outdoor AIR 4 0.10 J 

-011131-01 21413 NEPTUNE AVE O.])U 

N-04131AG 14413 NEPTUNE AVE 2012.10.10 I-014 Goroge U 4 

N244131-0 21419 

N113P4V[XNAnae owuoormr 
8244130AB 24413 RAVENNA AVE Outdoor 

41FaM1en nNn19AN 31419RAVmNPAVE 

n344131gY 24413 RAVENNA AV5 2012.03.19 1-007 Bede-0-01 41U 41U 41U 11U <IU 
PPVENNAAVE 2012-019; 14:07 Garage 41U 4111 41U 41U 41U 

NM416O0 51-01-063 AVE 94J 4 0.19 U 4 0.19 U 

24416 NEPTUNE AVE 2012,07.11 13:09 Outdoor Alr 

N24416IA011 24 416 NEPTUNE AVF BBU 

11E44161A6R 24416 NEPTUNE AVE 2012.07.12 14:05 Gorago 4 0,01U 4-0111 4 0.81 U 40.81 U 4 0-01U 
416111PiJNEAVF 201-07-12 11:08 Kitchen 

1-0441nAe 21416 NEMUNE PVF Bedroom 41U 4111 41U 4 I U 41U 
n311160Ai 24416 PANAMAAVE 2012.05.17 0511 Outdoor Alr 

01.10 
POJ 

P341160Ae PMAAVE wAlr 
n161Á0 14416vANAMAAVE 0517 0-012 Garage 4 0.19 LI 4 0.19 U 

P244161-01 24416 PANAMA AVE 2012.05 09:13 Bedroom <0.)6U ssU ss V 

112441-09 24416PANAMAAVE NII M1en 41U al kJ a I U e Gig <IU 
NE4419010 i 0,310 4 0.21U 

84439 NEPTUNE AVE 30320002 
A 

q1)U 

9NXP YIe19 NEPTUNE AVE aOalJn ,95U <A19U 
NE14191A11 0,940 94U 0.940 

2 

3013a0.03 Bedroom 

26e13NEPNNEAVE 9EU 

11-0419049 24119116-0NNA AVE 2012-06-14 13;15 Outdo-0-01r 4 0.1811 4 0,18 U 

8314190gf 304 9nAVENNPPVF E01Ea014 111,15 OwewrNr e0.91U <g91U <0,91U <0,91J e0.91U 40.11-0 <O.IeU 

Beddeml.l Pro 011-0, Sampled 3nre B Jerem der 31, EmL Page ó2ee 



Table 13-4 

Indoor, Garage. and Outdoor Alr Results 

former gast PIEPIIIF 
Canon. Gallfernle 

Units 
frequency 

o 

Detection 

y 
aaenmre. 

3 ne 

lmmlom. emene 

eFs 
mo.lo 
etnene 

menmre. 
ya.Jlagme 

Carbon 

aI Methane 
UG/M3 UG/M3 UG/M3 UG/M3 UO/Ml UG/Ml OL% Mot% 
0.29% 619% 0.19% 0.10% 

Sample 

e 

mpleTm louden 
1324419160 lPa 

VENNAAVE eu3 en 

14;15 Bedroom <MIMI) 
a ueu u 

RE44391Ptt 14.16 glteM1en 

Ea42oPANAMAAVF Outdoor Mr ggU ,6gU 
17244200AB 24420 PANAMA AVE 

P/4420141( 24420 PANAMA AVE 201211a6 
PANAMA AVE 2012,12-OE 09:15 tllrwm 

M344310AB 

i44xMAnoEtuAVE 3 Outdoor 
z e 

MEA42214e 34422.MARBELLA AVE 10207.11 
iMAROEI4AVE 3 

M24422A14 gNrM1en 

N422 NEPTUNE AV[F 201101-19 13;19 Outdoor Alr <066 <005 4 0.66 <0.66 <015 
NE1310AB msAlr 
02442214B 14422 NEPTUNE AVE 2011-01-19 14;40 

IIlgg 24422 NEPTUNE AVE 3010E0,19 ln4o gl¢F;enm 

0244221P6 244211NE03JNEAVF 2011,01.19 1041 Garage <0,63 <0.15 
0244220AF 24422 NAAVE Grado or O J <0,16U 
11244220413 14402 RAVENNA AVE 

422 RAVENNA AVE <¢1)J 
R344221%1 24422 ELAVENNAAVE 2012.12,19 09112 Kitchen 

x4422RAUENNAAVE Oedr00m 

M244230AF 24423 MARBELLA AVE 1012,00-20 013;05 addear Alr 4 0.93U <0.93U <003 U 3V 
R 24423MARREWAVE i .g4U .RnU 

423 MARBELLA AVE 3012-06-20 09:05 Bedroom 

0'1 423IArc . y V <UV 
423 MARBELLA AVE E 

Outdoor Alr <0.84U 0040 64U Ol]U 
K4423000 K 4 4 2 3 0 0 0 NEPTUNEAVF 13:3 

423 NEPTUNE AVE 14:13 0.9711 

N144231Att 24433 NEPRINE AVE 2012.10.11 14:14 <0.94U <094 U 

Nx14xaIP0 24423NmNNEAVE 0.07U 0.67U 

a RE04230A0 21423 RAVENNAAVE 

AU9NNAAVE Rr:EoEE m:a e.moomglr 
aau o.xw 

xIIAX 44zlRAVENNAAV[ wrcxen 

EmnxeEu.nnVE z 

Outdoor eo 0 

E3a arco o,nu 
24426 MARBELLA 2012-02-13 14;03 

M244261414 24426 MARBELLAAVE 2012.02.23 14; M Kitchen .]0U 
6MAR0ELIgAVE 20120133 

N24426046 24416 NEPTUNE AVE 20101029 12AI Outdoor AM 4 0.16 
EOAB 24426 Outdoor gir 664 a 004 

NE14E614g 244x6 NEPTUNE AVE <0.68 

N244261A0 24425 NEPTUNE 14;Po Bedroom. 

E6 NEPTUNE AVE 7010-10-29 14:02 Garage <068 <OAS <0.15 
1124420 0.% 24426 PANAMA AVE Outdoor Alr 

P244260AD 24426 PANAMA AVE 2012.1205 MID Outdoor Mr < 0.11311 <0,1B U 

9244201. 21426 PANAMA AVE 2012-1105 0005 G7Ilige <0.84 U <0.17U <0.17 0 <0.17 U <0,17 U < 017 U ]U 
P244x61AO 24426 PANAMA AVE 2012-1205 0907 Bedroom <0.94U <0.19U <o,10U <0,19U <0.19U <019U <o,10U 

RaOdm:InlFOpenlor Sampled Tleougl Oemm6m31,x032 Page 03013 



T.e mdaao Gaaee oumoor nx Results 

Former last rapes« 
Carson, Ca Ilfernla 

Anales 

n4 on 

neenlorm 
e 

3UG 

.etha le 

.mmmeo. 
emerse 

- 

Gethen. 
aimminm- 

1UG 

Carbon 

Maaane 
/M3ene UG /M3 UG /M3 UG /M3 UG /043 /M3na 

0.x9 %. 0,19% 9% 0.19% 0.10% O.W% 6w%. ¢m% 
mple IO Address pl o11 salon 

2442.6 PANAMA Ka han 

M244 2104E 24427MARSEW AVE 3 

24427 MAR3ELLA AVE 3 

M24427143 24427 MARBELLA AVE 2012.0425 0%23 

m 

0,16U 
4427MADOELLA AVE 1 «Men 

42442904B m Alt 4 PM sola 
N144290A 24419 NEPTUNE AVE ltr Pl 

N24429141 24429 NEMNE AVE 2011.01.13 14:32 «Men 
N244191A3 24419 NEPOJNE AVE 201401.13 1033 Cladroorn 4254 

429 NEPTUNEAVF 2011-0143 14:33 Garage 

0.1100 32443004B 24431441444 AVE 201%11.29 13:10 om Ala 

P244300<1 24430 PANAMA AVE ar Alr <079 U 

P2443014 24430 PANAMA AVE 3012/129 xlraDE en 

11244301AR 24430 PANAMA AVE 2012-11-29 14:13 Oadroom 
OPANAMAAVE 201241.29 14:13 Garage <0.19U 4 219 U 

E4432 MAEEEEEA AVE AV 3 

432 MAROEL4 AVE x 0o[tl oe Alr 080 
42443214K 24432 4EA AVE E rm 

34432MA «1144A AVE x <G.12U 

4244321AG 24432 MARBELLA AVE 2012.03.15 09:24 Garage 

M24433041 24433 aEEIA AVE i or AL 

or pO 

40.11V 
130 

24433 MEEIEW AVE z Bedroo 

MM43314K 433MAa0ELIA AVE x l2U 
MARBELLA 2012.03.01 14:14 Y449ar <0.SE 0-10V 

P244363040 x4436 ENEMAAVEP lr 690 190 
«149941r 

3244361« 24436241144 AVE 2 -0421 Garet« 

3244361PN 31436 PANPMAAVE 21712.06.27 

3244361PB 

50204E 3 EE L4 AVE x OMdaor Alr 0.MU 4 0.18 U 

M245112040 24502 MAR3ELLA AVE E 

M2450214 4AVE E 

42450214K 24502 MARBELLA 2012,05.03. 14:10 glikhon O.<4U 0,e4U e4V 6120 
R2450204 715152 RAVENNA EVES 20141.026 0E125 0Mtl ur EO 4 042 

1 4502143 RAVENNA AVE 201040-06 09:49 :Bedroom <042 
3041 24502 RAVENNA AVE 2010-10-04 09%0 Aachen 

R245021AG 24502 IMVENNA AVE 204040-06 09:33 Garaga 1)s 
R2450204 24502 RAVENNA AVE 201207-25 13:05 utdoor Nr 

S02PAVENNA AVE 0utdoor Ah Ma 3 11 <ass U 

11124502114 24502 RAVENNA AVE 2012-07-25 1447 Garage .4 0.8711 <0.87 U .a1U 

iIAK Klkhen 4 0.94U 
4502MVENNAAVE 

503 MEIEEELP AVS x 

1V 

2 Mx45DEI PM 83U 

nerldenOUlPeRemessmPled Through December v10E2 Paee64 aleo 



3andOmm boo, Alree,lI, 
er OW it ono ty 

u:,« California 

naipe 

Frame not ot n 

aammm- 

L wemene 

3UG/M3 

1 

mminm_ ummloro. 
Bmene 

. 

pnnz 
Gmlem. 1,eemene 

end. Methane 
UG/M3 UG/M3 UG/M3 W/Ml VG/MSno MOL 94 MOL % 

0.39% % 410% ¢19% 0.10% O.W% 0003: O.m% 
SamplelD Ad dims Sample OaG F 

AVE hen oANEPTUNE 

24503N57TUNEAVE Outdoor Ala 472. 0 0.1]U 

6 V 

N u 300rpX EPTUNEAVE 

10503 NEPTUNE AVE <0,I7U 10U 
424503000 24503 PANAMA 6137 2012.08.09 13:04 Outdoor:11r <0.91U <0.901 <0.91U <0.91U 0091U <010 U <0.13 U 

PANAMPAVF 0.93V 
03 PANAMA pVF 10:00 

P30503101 0.e5V 

031AM 10:05 Itil<henm 49]U 
/124503.. 24503 131WLINA AVE 2012.11.07 1305 OUtaber Air <OM U <-0860 

0 
iU 11U 

4245030A4 24503 Mt/ENNA ME 2012-11-07 13:07 01V elU ]0U 
11.1503109 24503 RAVENNA AVE 2012.11.07 10:07 GaragerN 

5031A13 21503 BpVFNNAAVF gr<hen 
07.4403118 24503 9:03 

iASOUAxOEFLrAAVE M 1 Outdoor <0]1U 0]1U 
15145061M 24506 MAMELLA AC 201103.14 09:25 .ni<u 

0505MAx0ELüpVF 
1012.3.14 09.6 unarnom o,nu nu 

7305001AG 3 <0.]3U 0110 <1317 U 

M14506001 14505 MARKUS 
624300053 NE 2.1504 NE AVEE 

24508 NEPTUNE AVE 201101.27 0527 rNr 
N3<5001AGP 1313110NE01uxEAVE GaraOe 

N245043159 245013 NEPTUNE AVE 2011.01-27 09:32 tchen 
1421533158 24408 NEPTUNE ME E] 
4215050A0 244110 PANAMA AVE 2110.4-25 1304 Outtloor An 

P24508003 24508 PANAMA ME 2012-04.25 1308 erAir nU 
4245.0313% 273511/1 PANAMA ME 10/2.4-15 14:05 9aime <0.74U <0.]0U 4]pU 

503150 24508 PANAMA AME 2012.4.5 ee@oom 0.e1V 

pM50eIAN Nhrhen 0.>0U 0.700 
9245090AF 24509 IMPLUNEAVE 2012.705 0505 00600 Air 

24509 0.19 U 

W N 3FYNNEAVF 03tlLoomAlr elU 
N24509109 24509 NEPTUNE AVE 2012.07.05 MOB Kitchen ,05U 45 

711024455009901A3. N Z244550139 20120 
04001 

09:10 G uam u esu 
.13 9 xnvFmNwEnoF .aa2u 

M xAneF wVFmM 
o,w au 

509 24509 IwVINNAAME 2 Bedroo 

w2e50910e 84 01 

M14512tME E 0040a0% 
M2451210( 24512 MARBELLAACE 2012.0/.19 09:17 xrhen 

M30513159 4e4V 0.B0Ú 
M245121520 24512 MARBELLAAM 2012.01.19 09:19 %drown < 074U <0,701 <0.74 U <0.76 U <0.76U 10U 
M24512060 24512 

011.00 l3PANAMPPM[N 0mmorAlr <0.43 

U P145110A8 24512 PANAMA AVE 1]11-10 e 1U 
Sx PANAMA AVE 

PM5f31Ae Bedroom <OM U 

924513054 24519 NEPNNEAVE e1U <0.13U MI6 U 

9145100370 30513NEPNNEAME 101208.01 13.00 0mmorAlr <0.95U <0.950 <0.95U <0.95U <095U <0.19U <0.19U 

UeUmnhal Pre er0ee Sampled 31nou0 Oneemxer 33, 3012 PaeeG5ofe0 



Bable 

Indoor,Gerego, and Outdoor Au Neaurö 
reamer Kart Property 
(arreryolllumla 

Analh 

Units 

Inyu%ney%EWtenlvn 

S hdl ne X 

S1Oe^larv. Pry 1-O<hbrv- 

etlrene 

rOIhImo2- 

%hone 
01<hlora. 

benzene 3,4-Olvnane 

[ahvn 

Mon Ide Methane 
UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 MOL % MOL% 
¢ID% 0,19% 0.19% 619% 0,10M O,op3: O.WX 

Sample 10 pddrera 

512NE0iUNEPVF 

Semple One Sample lime 1, enlvn 

5131gG 

Nx45131PB 21513 REPUNE AVE 2012.08.01 14:02 

513pAVENNgpVE ONtloorAlr 40.88 10U 10U 
R24513040 24513 RAVENNA AVE 20120524 13:02 Outdoor Mr 9U 
1324513146 24513 ENNAAVE 20124224 1706 Garage 4098U 4028 U 40.68 U 4076 U MINE <ale u 4 0.18 1.1 

024513140 24513 RAVENNA AVE 2012.05.24 Kitchen 

14513MVENNAAVE - U OseU 2U U M2g5131A0 

1gSi60AE vW0MAx0EL4AVE 2 90U <0,9)U <o19U o19Ú 
M24516000 24516 MARBELLA AVE 2012.0223 1322 0utdoer Air 40,87U 40.07 U 40.87 U 40.37 U 40,87U 

S161AG 0Mg0004AVE 1 99U ' 02V 492 0 

0624516142 24516 MARBELLAAVE /012.0523 1712 Kitchen .9BV 
M24516170 24516 MARBELLA AVE 2012.0227 1719 Bedroom 40.19 0 4019 U 

0624517177 24517 OELWAVE E <0.))U 40.18U 4 0,113 U 

M245171. 24517 MARBELLAAVE 1012-03,23 1715 Bedroom 1)U 
II Art 51)MABBELIAAVE x hen Kitchen <O.)5U 0.170 

M24517070 24517 M1NPBhNAVE 1012.03.23 11!22 Middy Alr 40.18U 40.18 U 

xsleP 
51)MABBELüAVE x 

2noA 24518 RAVENNAAVE 20120211 13104 Outdoor. 4 0.2611 4 025 7 

R245180713 24528 1170ANNA AVE 1012-07.11 13:05 Outdoor Mr 40.107 4018 11 

40,91 0 40,91U 4 sBu .mu 40.18 U 

aaBB4VBNXnnVB Bedroom 

24519NEPIyNEAVE 1012-06.28 13:03 Outdoor. Alr 40.17U 40.17U 
x9519 NEPTUNE AVE 

B 0/2401914-0 24519 NEPTUNE AVE 2012-06,10 14:05 

724519141( 24519 AVE 

7245191Aa 24519 vlaxB 
03:20 

0ó.17u 

M:z:Mnne[lunv[ B 0.7711 

M2n:uinB 7,45.2MABBBIüFVB e 

40.19 U 

Garage a3u .30u 
M24521l40 

aezzrvwmrvBnpB 
40.16U 40.15U 

nm32a107A4 amaoornlio 130u 
012452214-0 24522NfPIUNEAVf 401 OeaU 

012452214K 24522 PNNEAVE <0>)U 
N245221AU 6))U <0,))U 
13245220. 14522 RAVENNA AVE aanaaa1 13521 Outdoor All <025 U 4029U 40.85U <Ian! 4025 0 41.1711 40.17 0 

220A0 24522 ApVENNAAVE 

ee19y 

,1eV 

PMSxxIAB 1q:m 

ENNAAVE 

xIAK M5220gVENNAAVE 20120222 1715 Wuhen 

F 24523MAB0ELWAVE 2012.04.25 0805 Outdoor gfi 
M24523075 24523 MARBELLMVE 2 

M245231AG x4523MApBBLüAVE i 1751 <oRU 
M24523147 24E23 MARBELLAAVE 2012-04.26 09:05 l2nen 

D-05.1.1 

1451]Az M0P 
lr 

ou .n 40.17U 40.17U 
a o Outdoor eO.0 ll onu 

s23uB0rvxcnvB 

BnaB 72452317B 1.rs23xBrrv .121003 09.0 Bedroom 0ó73y 40.7511 m75111 <0,1511 <0o57 m10y <o.wy 

Ben dentoipro 4511,2 sampled Through December 31, 0012 Page 66 468.0 



Table 34 

inner East <ems Ly 

Canon, Californie 

trans-M. 
mmloro. 1omlPr° . mov 10.- 

naiw 15u 3 
eM1 

ethene benzene 

m3ne c/m3uzm U6/M3 U0M3 uc/ Units 

om 

mm3 o.awe9 o n 0.9w 0.19% 0.19x 0.0DW 

Sample ID Address Sample Date Sample Time 

o,o 
zas.3on7 

n 

z oaeaE 
wtoAx 

x z RAVENNA AVE 

oE 

m3 
. 24523 

a3zn. 
3amxnnvE 20100.8-23 00.32 

10.45230AF 24523 RAVENNA M0. )za mmAlr 
<1<52300.3 25523 nrn RAVENNA AVE Outdoes Mr 

3liu 
RAVENNA AVE 

nz<sz31A6 sz)BAVFNNAAVf 
2011-03-24 08;34 Kitchen A0.18 

mzns3zone 
u 

326 MARBELLA AVE i 
M24526128 24526 MARBELLA Arlb 2012-04-10 09;11 1>V 
M2452610.2 14526 MARSALA i Wknenn <0.3<0.3.111 <3 
0E45E80pe Z152S NEPTUNE AVE 

529NEPTUNEAV9 Nu[loorNr 
82452810.6 7.4528INEPTUNE AVE 1012.03.07 09:42 Garage <ILI <I U <IU AI U E6J 

0528 NEPTUNE 2012-03-07 09;43 

0245281AX 24523 NEPTUNE AVE 2012.03..07 0944 xnenn 
N0.1539028 24519 IMMUNE AVE 123V 

5290ai 14529NFPTUN8 AVE NurtlaarNr 
345E91F9TUNEPVE 

NE9529188 M529NFPTUNFAVE 2012-03.1 09122 

nnenm NE4525122 /4529 NEPTUNE AVE 2012.03.01 09123 W <22<U 
7745nOrn 21529 PANAMA AVE 2012-05-16 080.2 OUtdoor Mr <0.89U <0,89 U <0.89U <0.89 U 40.89 U ., 0,15 0 <an li 

29PANAMAAVE ,0. V 160 
724539IAG 24529 PANAMA AVE 

PPNAMAAVE Bedroom 
2452917ANAMA AVE g29V 

B 

SE9pAVFnNPPVF 

Iii9529NAi 1529RAVENNAAVE 

9 n4529180 291A0 74529 AAMNNAAVE 2011.03.17 

1,1245291AK 245291W/ENNA AVE 2011,08,17 13:41 

532MABBF1wAVE x OudoorAir 
086 2 

3 2 

2 

xeElwnN 

4 7 

0u,n6orA u]:o 
anx BELwavE 2 rrnn<n .mo 

Dado <qHU 
010 

NPMAAV[V Ou[daorrAlr nB2V 
p.2.15320A8 245321,ANAMAAVE 2012.05-09 00.21 Outdoor plr 

9du 
PM5321PR 74532 PANAMAAV5 2012.05.9 0920 Molten 29)U 
<24532100 24532PANAMA E 2012.03.09 09:21 gedroom <0.93U 4 0,93 II <0.931 <0.93 11 00.93 U <0.19U <0.19 U 

11245320AP 2453/ RAVENNA AVE 2012-11-15 13:08 Outdoor All <0,86U <0,80 0 <0.85U 00.86 0 4 00.60. 1>V 
xRAVFNxPAVE -11-15 13113 Outdoor Alr 

02453213G 2453111AVENNA AVE 2012.11.15 14:10 Garage qxlu 
2110811143PVF <092V 
2MVmxAAVE Bedroom 

AV 33PnNAMAF door Alr 

624533.83 624533.83 2d533nNPMAAVE 20120919 0619 0<utdaorNr <O.B6V <O.B6U <IVe6U <BeBU <gB6u <0.1IU <0,12V 

Mon 
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Table 
ma anAONr6narAlrne.mr. 

e.g..<P.npnw 
Parson, California 

Mln 
Unlb 

Frequency of Detection 

yram.,a ree 
menlem 

ethane. 

1 . n . oiiwa- 
ethane 

t3.mmlere. 
34nma,. 

.r664 

GI ml4e madame 
Ymm3 U us/M3 uc(M3 YG(M3 Us(3 Mol% MOLn 
Pig% 0.19% 0,19M 0.19M 0.10% q0o% PWM O.PoA 

Sample ID Addles. Sample Date Sample Mole LocatIon 

533PANAMggVE 
1U 

Z012-09-19 09;56 Bedroom <0.84U 40,84 U 40.84 U 40.84 U 1034 U <0.170 40.17 U 

11245331AG 24533 PANAMA 

1324533004 MVE RAVENNA 201239,21 0003 Outdoor ralr <0.19 U 40.19 U 

533 MVENNpAVE áIYU 
gi45331pe6 RAVENNA AVE 95V 93Y 

533MVENNAAVE 2012-0936 09;10 Garage 4 0.17U 40.17 U 

R24533189 24533 NA AVE <PB6U epl)U 
603 MARBELLA AVE 1012-05-31 0302 Outdoor Pr <039 U 40.19 U 

M246020AB 2,1602 MARBELLA AVE 2012.0531 013;04 Outdoor Air 

M24601300 24602 MARBELLA AVE 2012.0531 0017 Gang. < 0,95 LI <0.95 U <0.95U <0,95 U 3Y 
603MARIELLA AVE 3 

MMIOxIAI 93Y ,933 
N246020A11 24 60íN PLANEpVEE 10110303 13135 Outdoor 
112450200F 24602 NEPTUNE AVE 2011.03.03 13139 OmtlmrAr 

603NEPNNEAVE 20180303 1039 
8245021AR 2.4602 NEPTUNE AVE 2011.0.03 14;39 Kitchen 
11216021AG 246E9 NEPNNEAVE =p) 

¢ 9246020AP 24602 NEgVE g]3U 
112451120/13 M60xNEPNNEAVE 
Nx4WiIA0 EpVE 2012-06-2a 09:11 

m 1245021AR 24602 NEPTUNE AVE 2012,06.21 49:12 Kitchen 
EoxNeP3NNEAVE 

024002001 24602 11AVENNAAVE 2012,1004 0306 Outdoor Alr 40.85 U <0.85U 40.85U <0,05U <0.85U < 1)U c 0.1711 
R146020/9 14002 RAVENNA AVE 1012,10-04 08809 

A 

Rx4rmxlgc RAVENNA AVE Garage 

o u ó613mln3 i 1iAqvENNAAVE 4WVENNAAVF 

m.no3wa:<66003muxaLLu.ve 
2010,01.14 09;05 Outdoor Alr <115 <0.15 

M24603.00 24603 MARBELLA AVE 2,010-01,41 03.6 Garage .oae 

wl 
3roAAAELUAAVS ] Bedroom <0.13 

ilnFM60 x603 MARBELLA AVE x 

óm3rplr 
<035 40.15 

14503 MARBELLA 201080.14 1132 

M246031A13 24603 wAE 2010-10-13 12;33 Bedroom <111 
npVE 3 

M24603I01( 2460314AMPLLAAVE 2010-10-14 12;34 Birchen 

í4E03 PANAMA AVE Gur4eorAlr La6u 
E03 PANAMA AVE 201280.18 0019 Outdoor plr 0,92 <0.180 calla U 

1414003100 24603PANAMA AV5 2012.1010 01017 Garage 41924 < 0.92 LI 4 0.92 8 <032 l/ 7092 8 40,1811 1511 

P24603100 2.4503 PANAMA AVE 201240.10 0018. Badman <0.1511 c 315 11 

003PA%pMppVE 2012-1018 09110 Math. <0.190 10.1911 
1846030AF 2460311AVENNA AVE 201205-01 1011 Outdoor Ala 

pVENNAAVE 201305,31 14.6 OuLdoor pb 0.1711 
2440331VENNppV6 9íU ILI 

Rx 4m31AN ,1] V 

Nw3RAVENNAAVE 201235-31 15.2 Bedroein 

M24606093 24606 201201-13 1010 outdoor Air 

z 

2460610RIELLAAVE i e62 40.860 40.30U e 02111 7 0.21 0 
M246061A8 24E06MARR6LLAAVF iolxdldx II,IO Garage <O.B)U <037 LP =o.exU <0,87 Il 4187 =12111 e01,2111 

Re.I6unLal Properties Sampled Throng Ooeem5nr3L2012 Rase 68 4180 



zana O mm utdoor Alreesuu, 
formal Gin 115 

Carson- California 

Analna 

rya, Detenlon 

Racan lem. 

1. wadlene 

LI- 01chlors- 

ahane %honem 

trans-1,2- 

ethane 

Olmbro- 

lbenzene 1A.0cnan. Methane 
UO /M6 UO1M V6 /M3 U6 /M3 UO /M3 IM/M3 MOL % 
0,29% O.19% 0.19% 0,19% 0,103: 0.00% 0.006 Pm% 

Location 

M7460616% 24606 MARBELLA 2912.01.12 11110 hen 
N24E0E0AF E NEPTUNE VE6 

0 

600NEPTUNEAVE 0.020 
NME0dlg0 600 NEPTUNE AVE 

2424609146 

E AV 

vNNE 
Ga1V 

AVF 

600 PANAMA AVE 10.230 
151160804F 24608 PANAMA AVE 2012.04-0S 13:19 

e 

Al 

177400.31AG 14608 AMA AVE 0.1NV 
15246031415 %%hen 

4 

0e4U 
PMEGBIAB 24E08 PANAMA AVE 0.i3V 

600 RAVENNA AVE 1112 
R246080413 24608 RAVENNA AVE 2012.05-16 13:14 r 

R24508169 24608 HAN/ENNA AVE 0E -1 6 0edrOOM 

192450314K 2450811AVENNA'AVE 2017.0%15 1%13 Ma. <LEU 
E245081AG 24608 ENNA AVE 

11245090M. 24509 NEPTUNE AVE 2010.1%09 1343 Outdoor PIS <473 <0.17 
5090A0 Nws NEPTUNE AVE 201%1%09 13:15 Outdoor Alr 40.65 <0.65 <0.15 

N24609IAG 24609 NEPTUNE AVE 201012-09 14:16 Garage <0.71 <015 
609 NEPTUNE AVE 2010-126)9 14;17 

m 24609 NEPTUNE AVE %l%hen 10.10 

P7160904B 24909 PANAMA AVE 2011-02-17 08:11 Outdoor Alr 40%8 <0.15 
W90gF PANAMA nl 

P24609146 24509 %tch en 

A AVE 2011-02-17 09:34 Beid10.1 <0.6B <06B 
PE45091AG PANAMA 24509 AVE 2011-09-17 6455 Garage 

RAVENNA 

4)101 ESPW9IAe 24RAVE owdoO Alli 

R62144 260091nvNNA AVE 2012-09-20 14:10 Dmen 40.18 U 40.18 U 

616915E 

NNA AVE 2012.09-70 1412 Garage < an E <Ai:9u 
.N..vu 

14512MA00EW AVE E 

M246121/43 24512%488MM AVE 2012-05.09 14:09 Eladroam 10. i5U 
214M G1612 MANIELIU AVE 3 

M24612IAG 24512 LIA AVE i <0,»U E7U 
B 24612 NEPTUNE AVE 7011-03-10 13;14 Outdoor Alr 4 0.77 <an 

EOA{ 245IE NEPTUNE AVE Outdoor Alr 

N2461E196 24612 NEPTUNE AVE 2011-09-10 141E3 Garage 4%69 eal6 
612 NEPTUNE EUE 2011-03.10 14:25 11141:40 .4 0.77 40.77 

NE461EI40 24512 NEPTUNE AVE 2011-03-10 1126 Bedroom Sus. 0183 4 OM 
124612046 24512 RAVENNA AVE 201%10-31 13:03 Outdoor AG <0.17U 40.17 II 

AVE ä6211AVENNA 

12 RAVENNA AVE 020 
AVE 

IiAx NA Nlmmm 
M246130%1 z °Odo mAll, 

613 MARIEUR AVE E 1.140 
M14012118 BedrroomM 

612150 246613 MAMIEW AVE x 0445 Ktchen 
1214113061 24613 NEPTUNE AVE E01E'05-10 0114 %%doer An <0.6nU 10.940 EI.<4U <O,sAU <094V 10.160 <0.16U 

Aesd enllel PIE atlas gam pled Thmu01 December 31, 201E Pagen «eo 



meoor, Gar363 T373 0119993 Air Results 

ass Property 

Carson, Milleinla 

Analyte 
Unlb 

FraqueMy of 

q 

n 

«amlmo. 
130ura61ane 1 

wmlarn. 
Serbane 

oimrm,a 
erbene 

3- mm0ro- 
l bervene 

Carbon 

glande Me Nane 
33 /M3 UG /M3 UGIM3 U6 /M3 U6 /M3 UG /M3ne MOL Si 

019% 0.19% 019% 0.19% 0.10% 0.00% 

Sam le I0 Address 

451 I/ NE qVE 

Sample Date Sample0nm 

0N6so Alo 950 .950 40.153 6 0161.1 N246130015 

E4013 NEPTUNE AVE 2012.05.10 0930 Bedroom 0 0520 4 0.92 3 40,92 0 40.910 40.92 II 60.133 30453 
140PNNE AVE Oslo 0960 Garage 4 0.81 U 40.81 3 c OBMU <OM 0 

N24613106 24613 NEPTUNE AVE 2012.05.10 19;01 OtIen .210 40.21 U 

1246130Ae 24613 PANAMA AVE 0, 1s 
A AVE ourtl or All 

PE4613 paf 0 249 0934 Badreorn 6056 
9245131.0K 24613 PANAMA VE M1132.39 0024 
M4913106 94513 PANAMA AVE 2011.02.09 0937 

.19 

E4613PANAM4 AVE 039door Alt 0.1130 

f 
24613 PANAMAMO 2012.09.12 1340 Outdoor Alt 0.95 0 90 Y 

p940091P4 0.910 6 0,973 6 0.97 0 

3 

PANAMA AVE 2012.0942 14,09 60 40.16 3 
1111131410 24013 PANAMA AVE 201%0312 14;09 

0570 
6 0.171.1 3017 LI 

11246180M 24618 VE0404001,31930110 pdo 

f 
3.1603 4.40160101 201305-19 0000 Outdoor Alr 40.3.2 LI 3 032 LI 3 0.32 U 4 032 LI 4032 U 

613158 $0,7554 60.17 U 50.17 LI 

02461314K 94613 RAVENNA AVE 2011.05.19 09:12 MI<beennm <0.73 U 3037 U 4317 LI 

024613174 44190 
4146160AB 24615 %AMELIA AVE 2011.08.17 13:05 u1E or Al 
1424616,303 MEMMAFIBELIA AVE 201303-17 1335 Outdoor Alr 

ME4616IA4 24616 MARBMAAVE x 

411010000 24115 MA99E1LA AVE 3 

424 6161011 24616%0E0350M AVE 201303-17 4',08 laeciroom .c 0.64 

143151704F 24617 MAIMEt LA AVE 20125531 0004 011400540 

1U 
4146471AG 24617 MAIMEt LP AVE 2012.0302 09,04 Garage 9 0.25 il 4 036 U 

M1M1.171414 24617 MARKEN AVE 3 

1117101 24617MARBELIAAVE 2011-05.03 09,05 Bedroom <0.17 U 4 Or LI 

N396100013 x oor Ale 1361 4 161 3013 
130f 2.1613 NEPTUNE AVE 20130143 13,13 Outdoor Alr 

0246181AB 246113 NEPTUNE AVE 2011.01.26 14:2O Bedroom <035 4 112 
N24618130 24316 NEPTUNE AVE 201301.26 14,21 leben <033 3514 
0246101AG 24616 NEPTUNE AVE 2011.01.20 1422 Garage 3 0.6 
N24618001 24613 NEPTUNE MO 2012.07.26 13,11 oor Ale 30,1730 

4613079 x 

N24618100 246113 NEPTUNE AVE 2012.0736 14,11 Bedroom 3047 It 4 0.17 3 

00.46101A6 24613 NEPTUNE AVE 2012-07-26 14,11 KItchm 4 0,19 It <0,19 I/ 
1.1E4619146 Mail NEPTUNE AVE 2012-9740 14:13 Garage 

1.24513 OM 24616 PANAMA AVE 2012.04.18 13143 017401ör Air 

146160Ae 34E13 PANAMA AVE 201304-1B 13:44 Outdoor 

A 7249191AR 1 6 PANAMA 0110530 0970 
P24913148 246113PANAMA AVE 2012.04.18 14,42 Bedroom 3915 LI I 0.15 3 
924019104 24618 PANAMA AVE 

0124619059 24619 NEPTUNE AVE 107.17 03,51 03door Air <017U 

A 6191798 619 NEPNNE AVE ólla5m 
004L 40.940 N9464943 24619 NEPTUNE AVE 30110]17 

Lug 
m 3049 LI <319 9 

924649IAG 34619 KUBIK AVE 9017E07-13 09,12 

9245190.63 201619 PANAMA AVE 201132-10 1330 Outdoor Mr 5 PM 
P246190AF 94629PANAMA AVE 2011-0240 13,11 011334 Air <033 .c 14 

P34619163 24E1990%0MA AVE 20110110 14,13 Garage 48.64 00.66 <0.09 4069 40.90 eß.15 40.15 

Page 70 763 



To Inio 

1ndom Garage. and Outdoor Air Moults 
{MM. Nast Property 

Comm Coglornla 

AnMpe 
Un Its 

Frequency on 

6 

3U6/MBne 
2et3l:rn 

=otmlmo- tmmro4 
ethane 

43- 
benzene 

Carbon 

Methane 
U6/M3 UG/M3 UO/13 UG/M3ne MOL% 

129% 0.19% 0.194 0.19% Ptb% 0.09% no6x O.W% 
5amplell) Address SampleDate Sam le limo Location - 

P14619109 

m 

<017 <167 
P1461914 24619 PANAMA AVE 1919 Mohan 
P.481904 19 PANAMA AVE <40264U ]6eU 

IOPANAMAAVF 4 0.181.1 <QM U 

P24619141 24619 PANAMA AVE 2911.2.07 1414 Bedroom ,640 0100 40.14 11 

246191141AMAAVF <O.MU 
1446191AX 24619 PANAMA AVE 291412.07 14:14 Kitchen 

BELLA AVE 20124145 08.0 Outdoor All 9111 

4246220213 24522 MAMELLA AVE 29121415 0E42 Outdooe010 16V 
M246211AB 24622 MA MELIA AVE 201241.15 09:10 Bedroom <0.83U <0.33U g 0,83 U 0.841 0 0.83 LI <0.1711 <0.17U 
M24632IgG 14612MAAAFWAVE 1012-11-13 

632MAA0FUAAVF 29121415 09.1 Kitchen < 0,98. V 

N/16220113 N62xNEPTUNEAVE Outdoor Al2 

12462204 24522 NEPTUNE MG 2912.8.9 09:41 OutdoorAlr <0.184 <0.10 11 

1216121A5 24622 NEPTUNE AVE 2012.3-29 10;12 Bodroo <0.18 U 

1246.2214 24522 NEPTUNE AVE 2012.0429 1116 axhenm 

AVE 

M62'on6XEWnz M6z3B a6MAB oéoorqn 
WVE 623MAAOFA i or Ab 

M246231go 623MABAFWgVF x 

24623M0eE1M AVE 29140427 1416 Bedroom <0.65 <0.65 4 0.65 <0.65 
2011-0117 14:17 Kitchen <0.63 <114 <044 

í4623N PNN AVfE 2911.0810 Clan Outdoor it1 <0.71 <171 
N2452304 24523NEPTUNE AVE 2011.3.30 08:13 Outdoor Alr <0 71 <0.71 <171 4171 <a16 <116 

0236EPTUNFAVE 

PNNPAVE Kitchen 

11623NEPTUNE AVE 2011-03-3E1 0117 garage 

6 

Clutriaor AID 

812462714 M 14627 e11318 

42462714 24627 LIA AVE 2 ,980 
BFWAVF 1 Elroom 

246181g6AEVAAME x MOMS <119 LI 

B 

AVE 1011-06-20 0105 Outdoor AV <12 LI 4012 11 

MM618iAe MGM x 

14628MAA0EWAVE i 1130 
14628MAA0EWAVT x 

424628013 24528 411113611AAVE 20141426 11112 Outdoor Alr <179 LP < 179 11 <0.7911 <179 II <0.79 5 <0.1611 g11641 
18246280AF 24628 MARBILLAAVE 201140-26 1413 

628MAA AFW AVE 10 01-10-26 Bedroom <0.74U <0.740 1411 

4246281AG 24628 MARDELLAAVE 20114426 12:13 Garage <13711 <0.8711 <0.11711 <0.8711 <0.8711 0.120 

f4 

B3LNVF A 1 

l 090A3 26x9NEPTUNAVE Outdoor Ali 
11246190AF 24529 NEKRINEKVE 2011-02.02 13;14 

AVE BeEroomAr 

sIInN a5zsx[vuN1urvEAVE s¢hen 
.oae 

mozPnNAMnnoF o.marqn 
znm9onr 

mmz4nX/AiMnnve 
20140213 1811 Outdoor Alf <168 4168 <168 <119 
2011-02-23 1419 i(1011en <165. <155 

e:nm:lina 
447021A0 x4203 PANAMA AVE 2011.0423 14113 Garage <0.64 <nu m64 m.64 4164 m14 00.14 

n9neonthl Prop enlee3amPlmTnwe1 December Mr Page 21or80 



Indo °, Germ. nd Outdoor 04 Ream% 

mer Ka% PoOp era 
Carson, 41144 

Un lb 
FraquancytilDe4dIon 

N 

1i en. 

14.3154, ehne 1,0.131:144 
ene e 

LOrrenm,, ommro. 
benzene 

Carbon 

Mariana /Me 

205313 00M3 uQIM3 U UGIMS Mp MOL% MOL% 
0,19% 019% 0.19% 0.19% 0.10% 0,00% O.aOn 0.00% 

mple m Ad 6rtn 
al eEIw AVE i0110w9e 

fimflrt 

oma0ONrluu 6311 191. 
f M2470304 21703 MARBELLA AVE 2012.00.19 13,09 Outdoor Air 

I03 MAFAFLIA AVE 3 6eJoom 
M2470314 21703 MARBELLA AVE 2012-0149 14,08 Gmoge 

.4 0.912 4 0.91U <0.91U 4132512 4 111 

031A2 1555 00,)411 

M2470714 24707 MAAOFLN AVE i 0111 

M24707141 24707MARBELLA AVE 2012.0406 0441 Bedroom 4 0.92U 4 0.92 U 4 0.92U 494 <0.92U .4 0.18 2 <0.180 
M24707I4 24707 MAAAFLLA AVE i 
112171445 24708 PANAMA AVE 2022.4.13. 08:21 Outdoor Alr <0.1511 <015 2 

417000.4 74708 PANAMA AVE 2012.0345 08:24 
P24714 24703 PANAMA AV3 204-415 09,25 

°AI ann 
0191 

m44 BA 

7081g0 247D13 p0NAMA AVE 1011 -08.I5 

N247090A4 24703 NEPNNE AVE < 0480 

N24709IAG 24709 EAVE 

UU 

154709141 2474 NEPTUNE AVE 2012.08-09 0427 liadroom <0.99U 4 0.99 U 4.94 <0.99 LI <0.99 0 <0.2 2 <0.2 U 

N24709IAK 24709 NEPTUNE AVE 201248.09 9:1) 
Alr 0]111 Mor 709FANAMA AVE AVF Outdoor AF - <0.8111 4810 4.81U 4 0.8111 <0.81U 

4170543 24709 PANAMA AVE 201243.07 11155 Bedroom <0.71U 4.714 4 0.710 4 0.710 413.7111 41.1611 <0.16 2 

142.17091411 24709 PANAMA AVE 

P247054 24709 PANAMA AVE 201243.07 1152 0.740 4074 U 4 0170 547 2 

iM247100A0 Outdoor Allr 18711 

I10MAEBBLUAVF 1011/503 

x euoo 

511 0119E 
PANAM 24712 1 PANAMA Ou r Air 

10EF 

24712 PANAMA 

AVE 

ave 

utdoor Allr <415 
Bodroonl <an 

PANAMA AE 
E MA AVE oziv a 

nF1niA24712 

F@m 
R2471255 24712 RAVENNA AVE 2011409 09:13 Outdoor Air <I LI c 

nu 
024712140 24712 RAVENNA AVE 20114-09 10:30 1414 40.19I7 00.1911 

N712 RAVENNA 4VE <000E <0.74 4 0.74 U 4 0.74 4170 45171l 
A24712140 2471141144AV3 4110509 1034 Garage 4 0.6811 <0.64 4 0.61311 53.541 <0.54 00.161.1 41156 
N2471514 24715 14511NE AVE 20114-17 00130 00.144 <0.51 44 
N24715I36 24715 NEpNNE AVE 4 42 
6247151AR 24715 NEPIIME AVE 2011.02.17 004 <Fen 

24715 NEPTUNE AVE x01111 -1] Outdoor Air 4 04 415 4 0.15 
N2471504 24715 i 

L 

0utdoor Air 

6MAF0EIAAVE i 846E 

s MAFAELLAAVE 2012-05-23 08:13 Outdoor 

M 

4.131 Li <513 it 
4171514 24714147131.444 2012.05.23 09:14 Nl<Fen - 4 042 11 4 0.92 0 

M24716142 24715 MARBELLAAVE 201205-23 09:15 0041000 10.33 LI <0.411 4 483 U .4 0.841 10.8311 4 0.17 LI <0.14 
1612171.61AG 14716 eELL9Hu0 1 1170 
4471604 24713 RAVENNA AVE 2012049 09,7 OrAdoer Air 475 LI <0.74 4 0.7511 4 0.75 11 4 0.75 11 10.170 
1314716044 14716 44V091427< 3011 4239 0 :38 02001<909 40.79 U 40.790 4 0 U 0079 E 4179E 411311 <0.18 LI 

Xesdenpel Fr eitle, mpled -244 December31, 1013 Page 72 480 



1.6188.9 
Indom,Gazagetand Gn,EUU,A68eanin 

Former 

[]nun®IROnirY 

Analyte 

unrb 

eQ 

1, uGlem 

3UG/M3 

1 ethaneero 14- 
Serbene 

mamo. Nleblmo 

benzene 14-OE e OIoxIEe Methane 
UG /M3 UG /M3 UG /M3 UG /M3 UG /M3 MOL 94 MOL% 

mple alme a<a len 

32471BIAG 24715 RAVENNAAVE 20.11.112.29 10.37 40.)30 0.17U 
11247104K 24716 RAVENNA AVS 20126239 10:30 019 U <0.19 
132111filAS 24715 11AVENNAAVE 201262.69 10:39 Bedleoom 40.)30 1BU 

4717OA6 74717 MARLIELLAAVE 1 oor Alr 

Pe0 
ELIA AVE 201267-25 0213 Outdoor Alr 

9717 24717 MARBELLA AVE 201267.15 09;14 
717 MARBELLA AVB x %hem 4 G19Y 

M247UMN 0614 880 0.l9U 
Outdoor Alt MV ,191 

N14716146 Outdoor Ah <17.70 0 ,780 
24718NEPNNE AVF 75V 40,)30 
24718NEPNNE AVE 0.810 
24718 N 718 NEPNF AVE .PV 

770 
4 0.770 

17247100/74 24718 PANAMA AVE 

PE47180AB 24718 PANAMA AVE 10121617 00:15 arage AIr 

17247101AG 24718 NAMAAVE 301610-17 0963 
1] 

tl 

¢B U 4 0270 4 0.171) 
101 BPANANIA AVE Xlrbe e 

NEPTUNE AVE 2012-07-10 1612 
N2419OA8 x EPTUNE AVE 7 

NEPTUNE AVE 204607-ILI 13 Garage 63.9IU 4 031 0 

NZ:17191AB 24719 NEPTUNE AVE 2011.07.117 14 114 

719 NEPNNE AM 3012-07-Th 14:16 XOUFenm .90U 

<0 

P14719046 24719 PANAMA AVE 1) 
39719 PANAMA AVE 61U 

P2471914B 24719 PANAMA AVE 09 ;12 O.BU 
1724719IAG 347/9 PANAMA AVE 20126617 %'. 

Th4719146 24719 NAMA AVE 

0524 
R24719044 24719 RAVENNA AVE 2011-11-28 0565 Outdoor Alr 4 0,15U <0.166 
13247ThIAK 14719 RAVENNAAVE 2912,1620 09:15 1114111 <019 U 4 01911 
11347191AMG 24716 FLAVENNAAVE 10126168 0927 Eele4 Garage 

719 RAVENNA AVE 9IU 

Ea 

4L 94u 
M24722O40 BELLA A1< 30 

M24722144 24722 MARUELLAAVE E 40.98 

O18U 

M24722IAe B7V 

721 MA410LLAAVE x 

putdor 
91U 

N24722040 24722 NEPTONEAVE 201264.12 13:017 Alr 

O.NU 
1U 

N24712043 24722 NEPTUNE AVE 2011-04,12 1610 

*00 
An <0, )9U 

N2472214E1 24722 NEPTUNEAVE 20160612 14;10 e0 

n4K NEA4E 

10124E4.12 1420 Garage 020. 

zmz 4.25 
®o 

P2472206 24722 PANAMA AVE 

24722 PANAMA 

A Garage 

PANAMA a 0s4 0141o/ 4 023 1.1 4 0.1917 
6472314 

7:2n247xxoar 241106NNA AVE 

0:4710101 
mR:PANENNA AoE 

4310) 

11:0200 

Garage 

BxmxxlAN zgrxzeAVENNA AVE 2011.11.03 4063U 40.930 41930 40.330 <oN3 U <0190 40,100 

noldentlal Properties gemmed %veto Decernbe 36 2011 Page 731080 



7¢hIeN.O 

Indoor,G rage, and outdoor AlrOeaulY 

rynon.011lornle 

AnUlt 
Unle 

oeleNOn 

%machlom- 
1. uM16lene 

30.29% 

21- 
1 ethane 

141- DIhloro. 
rho OeMene tepe lona 

e 

Caban 

MoL% 
0.19% 0.19% U6 /M3 00,10% UWE% MOL% 

0.19% 0.19% 0.195 0, 1sN 0.10% 0.00% OOOA 0.5 

MGR23 DAO 

Outtdor Alr 

MMR3IAu 3 All 

Oeruoe AVE 2012.0620 Garage 10.22 IL 

MARBELLA AVE E 14r1e 530 10.93 U 

113 i 
R247230A4 24713 

RAENNA 
AVE 201241.04 0306 Outdor Nr O. 

.93U 

930 0H3U 
12247230.49 24723 RAVENNA AVE 2012.11.07 0E400 Outdoor Air 11 LP 11U <1U < / U 11U 

2U 
24723 FN<hen <0,,RU 

723 RAVENNA AVE - IUU 

1031 1U 
N247250AA0 24725 NEPTUNE AVE 3012 -0621 - 1UU 11U 41U 
2247231AG 24725 NEPTUNE AVE 201247541 19110 

N217251AR 24725 NEPTUNE AVE 0970 
N24725143 24725 NEPTUNE AVE 201247541 19112 Kitchenm s0U 

600E 3 

ME4IE60A0 24726%AMELIA AVE 20737413 13;13 

N M247261/4 24726 MARDELLAAVE 20141413 19119 Fhchen <0.21U ,04111 
725%A00ELIA AVE x BIU 

M247261AG 24726 

6 RAVEN2NA AVES 

0 

Garage 

BMR 61pK 247x60AVENNA AVE <0,17U 
47261A0 24726 RAVENNA AVE 20124249 1311 Bedroom u84u 0.eo11 

P247280 /3 20728 PANAMA AVE 2012-11-01 09;20 tdoor 
12247280AB 24728 MA AVE o Alr 0.1819 

2012.11.01 0320 Garage <0.82U 0219 

z8ANMA AVE PA 
P24728140 24728 PANAMA AVE 2012.11.01 09:21 nedroom 10.9U <0.9 U 4 0.91.1 , 09 U <0.91.1 eu 

nu 
nxwssa1PAF z 

129 NEPTUNE AVE 

DK4nonorAAlr 

o,>=9u urdu 
N:m291AG UIao 1D Garage 1 0.9111 <0.91U 3111.1 

NEPTUNE 

ENNVE 
2012.1048 14:05 n 

nzR90A < O 

FVENNA 

AVE t Oudoor Pr 
R24729133 24729 VENNA AVE sUu 1919 

AVENNU AVE a l o29 

2A 21Ao 
]31NWIUNE 

AVE 

M732NEr2UNEAVE 2017-03-09 08174 outdoor Alt s 368 6058 1368 60.15 
N247321.25 24732 NEPTUNE AVE 2011-03-09 09:18 Kitchen <0.59 <313 

24732 NEPTUNE AVE 2011-03-09 0319 Bedroom .4 AM 6364 1034 ,0.14 
1347321pG 24732NEPNNEAVE 

9147320AF 24732 PANAMA AVE 2012.06.13 19:05 Ooldoor All <0.93% 10.93U <0.93 U ,03311 <0.931I 10.19U <0.19 U 

73EOA0 0utdoor AV 

P247321A9 24732 PANAMA E 21%2.06.19 1438 Bedroom 10.9111 <0.91U <0.91U ,03111 4 0,91U <0.18.11 10.18 U 

P247321AG 24732 PANAMA AVE 20123643 14:08 Garage <0.791.1 137911 10.79 U <0.7911 <0.7911 4 31.6 U 10.16 U 

92473/1AK 24792 AMA AVE 201236.19 1438 %tchen 0,I7U 
11E073E0A4 247320AVENNA AVE 2012-6.21 00.1E Outdoor ph < 0,000 10,860 <0.06U 10.863 <OdHU 10.17 U <0.17U 

Amldential% pMler Sampled Throdl December 31.2012 Page 74 of8 



Table Bi 
InAoe DIY 

Carson aIltorSUIS 

nayre 

eV 

n 

L 
whlae- 

} 
uEa6lene 1 

1- 01<Fbro- 

ethane 

I 01rhlom 

ethane Or eryene 
Rivhlem 

ne 

Carbon 

U5 /M3 V6 /M UG /M9 UG /M3 UG1M G U/M3 MOL% MOL% 
0.19% 619% 0.16% 0.10% P00% 600% 00D% 

mpleilme on 

11247820M 24732 RAVENNA AVE 2012.5,2I 09:14 outtonr Al' 18V 
732 RAVENNA AVE Grimm 

13247321AB 24732 RAVENNA AVE x601 084V 17V 
1324732IAK 14732 IIMENNA AVE 201245,21 0904 Stellen 

14733 MARHELIAVE 10 Outdoor Al r sGU 4 0.85 II ¢11U 
M147230A6 N 195 

34733 MARHELA AVE 9 

M24733IAK 24733 MARBELLA AVE 2012.007 ISM I%mhan .955 
733 MARB LLAAVE 3 Bedroom 

3247330AB NNA AVF 24733 RAVENNA 2012.706 0017 OutdparAlr 
0000 3247330AF 24733 RAVENNA AVE 

1331gR 24733 RAVENNA AVE 2012-0706 09:17 

m 09:19 Garage 

34 733 RAVENNA AVE Kittlmn 

Mr 

34735 NEPTUNE AVE o.mor oorMr 
09:09 Gatage 

xnnsslin4 2735NEPTUNEAVE 2012.11.34 
735 IMMUNE AVE - EAU ladmom 

MAKIN AVE 1 179 - 

m34a7onE 2473/MMARDEMAW 3 

24737 MAZRELLA.% 20101%06 14:03 

M247311AN 24737 MARREtu AVE 3 N14chen LI 

M2473714B 24737 %AMELIA AVE 2012.12,03 348 

N2473UDAa 24738NUMUNE AVE 7311 

eIAR 736 NEPTUNE AVE mm 
ërAl 

N247.391A6 736 NE MUNE AVE Bedroom 155 0.13 U 

AVE uUU 4 0.15U 
E PANAMA 

3e PANAMA AVE 14:07 

3IAU M139 PANAMA AVE o3BU 

79EPTNE AVE 3NU 
24739 IMMUNE AVE 2012-06-20 D8:17 

2012.0020 091% Bedraomar 
33sllgk 24739 NEPTUNE AVE 

N24739146 24739 NEPTU VE 2012.09,20 M:25 Garage 41U <1 U <1 LP 0111 41 LI 4 a2IU 4 0.21U 
17247390AF 24739 PANAMA 

AVE P21738046 24739 PANAMA AVE 39 u 

P24739ine NIa2m 
AVE 2011.03,02 011:10 OUtdeot AD 40.13 4 0.19 

24739 RAVENNA 2011-03-02 08:11 Outdmt Alr <0.64 40.14 40.14 
R2477391A3 24739 IIMINNA AVE 

2011-03-02 09134 Mcben o.w 0.1a 

52473911E 139 RAVENNA AVE 

M247410A M24741040. E 0619 < 0.13<3 Id 

7374104E 1741 M4RDEIIA AVE i 
M24741144 34741 %ARMELIAAVE 3012.0631 01,10 morase <0,s7U 40,97V 4 597 5 4 0.97U 40e7U <009U <0.19U 

Bal dangal PrPoenles Sampled area Data ha 201 Pa SO 



iehle&4 
InJV Gan., and outdoor Ale Results 

Former Kost 

Carson, Callfornia 

AnalN e 

Units 
Froguenty of Detodios 

3 

1 utatline II01<hlvrv- ethane 

-OIrbto O 

Oethane 

L 
benzene L4.01wone Dioxide Methane 

UG /M3 UG/M3 U0/M3 UG /M3 UG /M3 UG /m3 
0,19% 0.19% 0.19% 0,19% 0.10% O.W% CO 0% 

Sam la ID 

FLLAAVE 2012-05-14 b 
Hmple lime ta vn 

x4i41MAHDELLAAVE l MlahPom 

17411A62 24741MASeiLLAAW 3 .940 
M14744DAF 3 AAVF 2012.03-14 13111 OutdorAe 4 0.77 U 10.77U 
M23744048 34744 MAREELLA AVE l 110.740 a0.18U 
M1474114 

4744IA0 

34744 MAIMELLAAVE i .911.1 0340 
A24]40OAe 

E4741MVENNA AVE 0,940 4 0.13U <1019 U 

1324748144 24748 RAVENNA AVE 2012-D9-13 09:1g garage .4 0.18U <0.18 U 

12474814K %Gthen 

R247481413 21748 R4VENNA 488 20.12-179-13 %.73 Bedroam 920 
11241490Ae 21769 RAVENNA AVE 

R24749048 24749 RAVENNA AVE 

11247491gG 24740 RAVENNA AVE 

749 MVENNA AVE 2010-12-15 10:01 10411en a AR <0.68 10.68 
1324749148 31749 RAVENNA PVC 2010-12.13. 1003 edmvm 
3247520A6 24752 RAVENNA AVE 119 13:10 Outdoor Alt <0.17U <0.17 U 

R24752048 24752 RAVENNA AVE 2012-07.19 13;12 utda rAlr 
321752IAG 247% HAW %NA AVE 2012.07.18 14:14 Garage 

752 MVENNA AVE ID1207.19 14:15 BeCroam <0.17U <an U 

AVE 

18 

2012.0%19 14:15 10411% 

N240090Ae PTUNE AVE Outaor Ali 82U 
N2400904E1 24809 NE VF ONdvvr Pli 
NE4a071AG 14809 NEPTUNE AVE 2012.07.1l 8942 .Gara <0.17U 4 al71.1 
M24809144 24809 NEPTUNE AV 

243139 NEPTUNE AVE 

2011-03.118 999 PANAMA AVE onu unu 4 0.7717 
3248091413 2AD% PANAMA AVE 

201-0 023 
.]su 110030. 

32.4108100 24809 PANAMA AVE Garage 

PANAMA AVE O tas AA 

PANAMA AVE 2012.08.23 09:58 

P248.12043 24812 omnoo nl 010 .9mAA 4 0.17U 
P1dfl110A6 Ve arel, a u 4 0.16U 
P24VL00 2481 PANAMA AVE 201%1205 14'14 Garage 

AMA AVE 

2 

PANAMA %Grhn 

6t 241114e 741312. PANAMA AVE 11110 I9V 

P24813048 ANAMAPVF 39360 

ANAMA AVF Outtlo rNr e015U 
31A 24813 PANAMA AVE .]6U 

PP24818148 24818. PANAMA AMI 
iU 

PrUNE AVE -00.]10 

N24815148 24815NEPTUNC AVE 2012.03.28. 09:CO Garage 

IAX 

N248/5148 241315NEPTUNE AVE 2012.0028 0901 Bedroom 

P24818.000 24818:PANAMA AVE 2012.06.07 08:08 Outdoor Air 4 0.17U <0.17 U 

3248.18.048 21E18:PANAMA AVE 2012-06-07 00:11 4 0.18 U <0.18 U 

P24818144 24013 PANAMA AVE 2012.06.07 0808 Garage 

P24318I43 Mele PANAMA AVE 3012-0607 09.0 Kitchen -00,11]0 110,11]0 e0.B1U eO. BIU 110,010 40.]]0 -00,1x0 

eenJeneal Pr polies Sampled Thrvug December 31.2011 Page 76 N 70 



Table 9.4 

IOdo and OUWaor Air Results 

FOMItil 

Larson, 4417O California Y 

Anal Ne 

Frequency 

o 

on 

1 madlene 
3V3/M3 

1,1-OIrMOrv- 

n6ene 
OkMOro OlrMere- 

et6eoe 

01<61oro 

l6eaene L4-Olwene 
Carbon 

Methane 
O6/M3 W/M3 uG/M3 W/M3 0s/M3 M04% M01% 

0290 0.19% 019% P00% 
Sample ID Address Semple Dare Sam de llme location 

I:248181AB 24818 PANAMA AVF 2012-08-07 Bedroom 0.95V 40.95 
P24.8190411 24819 pANAMA AVE 2011-04.20 09:30 Outdoor AP 6)V 

19 PANAMA AAL 2011-0.120 09:30 OutMor An 

P24319146 24319 PANAMAAVE 2011.04.20 105D Garage 

P24819144 24019 PANAMA AVE 059 
PECO-01413 24e19 PANAM4AVE 2011.04-20 10:32 Bedroom 
7148280AF 219.28 AVE 2012-0M12 08:25 Outdoor Alr 

>z3evlwx 
39 PANAMA AVE 09-13 Outdoor Alr 

.333 
P11328148 24828 AMAAV¢ 2012-0313 
P14828149 24828 PANAMA AVE 2012.09-12 03:213 Bedroom 30.95 U <0,35 U 5V 
P24832043 21333 PANAMA AVE 2012-09-27 13:09 Outdw Air !WS 4 193 
P14.3320AP 7.4832 PANAMA AVE 2012.09-27 13:10 Goiter An 40.93 
P24332148 24E132 PANAMA AVE V 1 V 

P24332140 24832 PAVE 2012199-Z7 14;13 Germe <0.18 U 

xlAx PANAMA AVE O1 xV 
P3433304F AMAPVE 912-1125 eO.IxV 
P24533045 0.004 0.0VV <-013 LI 

PH533IAG pANAMPPVF 

NA EIBIA13 04333PANAMA AVE 2012-11-23 14:08 83:13430 <0.7511 50,2511 <0.751) <0.75 U <0.75U 1EV 
P24533141( 10333 PANPMPAVF 2012-11-28 11:08 NI¢xen 

24904 NEPTUNE AVF 2012139-13 14:05 dm N ar 
N24904oA 24904 NEIT3NUVe 

A 

5711 e 0873 
24904N3pT3NxAVE pto6en 

0249011AR 24904 NEPTUNE AVE 7012-09-13 15:13-0 Bedroom <0.89 4 50,3911 40.99U <0.89 U <0.89 U 

NOMMIAG 904 NEPTUNE AVE 

a N44912146 14:2 
NxA01x1Pe 

I 

34912NEPNNEAVE <o>U 
Nx491xM5 x 

912NEPTUNEAVE 0.17U 
2443050M 305 34441-1ST 201210.17 13,12 OutSpor Plr 

Outdoor PI 
244305140 305 24411-101 N;1x klr¢n 
3443051AB 305 341411ST 3012-10.17 14113 

EU 5T 309a1Aepem Ger 

U 

34431)O AA IMO) Outdoor Plr 

24431706í <00,17 
x4431>IPO 317 24411131 2011-03-33 15-09 

2443171AX 317 441X31 Nielsen 
317 2441051 3011-03-33 1.010 Garage <On 

z443330no 43.x3. 
2019-03-29 13:313 sslu 
2012.08-29 13,31 Outdoor Air <021i 40.2 U 

24433146 3312441031 
244331148 331 241TH ST 304,04.0 41145 <0.M 5 
2443311M 3313441H 51 3012-03-29 14:32 Kitchen < 

35 

2443370M 337 2411H 31 MI-011-11 08:33 OUrdom Air 1 0.38 

344337-0AB 337 244TH AT 2010.11-11 13:03 Outdo-or Air <WM 
2010-11-11 14:01 Garage <On c 

lx ul nn 
:443010ní oe;o3 341244TH x x011o5m Outdoor Air <0,5vU 5147 418) 5 mdrv 41571.1 <0173 90.10 4 

dmThlpr peril m3amplN:Moog 0130063031,im Page 77 or .3 
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Table 64 
tioor. Garage, and 0161060 Ph Recut. 

Farnleir KM 
0200 CalioírnneaY 

Analyze 

Unite 

o9 

watuartmmn 

Ilexachlorm. 

1 madlene 
luG/M3 

YolrM1lom- 

1 ethane 

10-o¢Mmo- 
ahem 

Wrblme 
Clem benzene 

uo/M3e 

Carbon 

00/M3 o6/M1 oc/Ma us/Ma 
0.29% al9w nl9w 0.1349 u.v0w a0w.t nom: 0.mw 

m9lel0 Address Sample-time 0o Ion 

:a43szwe 344TH ST v6tf1z4sre Garage 

2443576K 357 24411-1 ST 2012-1109 0914 
614347168 357 24411-15T 2012-1109 09:35 Bedroom <691 LI 4 ew 
249357610. 367 26311.1 SI 2012-08.02. I3;05 Outdoor 
2493570AF 357 249TH 201208.02 13:06 Olm o3r. 
2493571PG 357 Bedroom iuu 
249357IAK 357 2496.15T 2012.08.02 1400 seu 
2493571PG 357 249015T 201268.02 

03:014 outdoorPlr 4 0.66 11 46660 4 0.66 0 4 0.6G It .6 0666 46100 46151 
049358.003 358. 24911150 201263.08 08:16 0utdeerPir 
249351100 3.50 24911-IST 2.011-03-00 09:16 U 14 00..779 <u.ryll 7911 

2012.03.0e Gan .lemoom 7 U .40.113U 4618 LI 

G 9 T eu>au 
M a 7 2012.03.011 v4a3 omñPorur ,93u <0e3. 40631 <063 V 1 0.21 10.21 

249.300038 360 2481115T 3012-07-05 13:05 orur 
2493600AB 360 

24.1011 249.3001013 303 

24896014K 300 24811.111 2012-0606 34m 14105 Kitchen <0.96U .60:966 ,0666 <0066 <0.96 U 

14, Gamse <PIC) 10.191 
e5l0no 103r 

361 244111 ST 2010.11-11 13.03 Outtinor PM 4069 
unkt Kitchen 

5e43cune 34:49 

14:11 Garage 

.re35>onr 3ozn 
2012.1624 1310 Po,xr 

37345105. Gagne 
249367IAK 367 24911151 3nz4 m34 10.166 10.16 1 

2493671616 367 249611.15T o-24 14:37 Beciroom <0.19 L1 1 0.19 0 
2433630AF 368 24931151 2012.013.8 1314 06boor Air <0.9211 4 0.92 U <692 U C..921 <0.92U 4068 IF l 0.18 5 

2493680AB 368 24931.1 ST 20100608 1625 Outcloot Air <0.18 U 40.18 U 

Bedroom 

um35i0v 
w3m5105. aaraen 

2053730.M 373 24911.131 2012.04-11 9.19a on. 50.19 1 

2493730PB 373 

11 3. 24937360 373 a aoomur 
24371317G 573 24611151 2012.04-11 09:23 ...age <0.7711 1 0.77 U 4 0.7711 4007 Li 

2012-04-11 09:23 Kitchen 4 EMI II 99 u 3s. 
7<24310x 

2483740PB 374 2481115.1 201200.04 1601 n,3ae0rn u 

111610-04 14:02 

7403724553 ie 4/0 
12440153 

1012-10-04 14:03 Beciroon: 

Outdoor 

24437700. 0r 

m0. 3772;4103: 20160627 1602 Kitchen 
244377IAG 377 244111151 201606.27 14:03 Ga/age 550 o.vu 1 0.1711 

4:3n00o 
Outdoor 

01. 

au 

,535..,3 
ulu 4011 0 

2492]]ü6 d77i453.5i 09.24 Garage <o.3m .o.mu <6.azu .. <o.am <o.3zu <0.,3. 10.16U 

nerMemlal9ro °:flet m9leamr0o9 December 1,2012 



liable 

d 0.79717911117119 
kumst Kart 0997 erry 

Gnon 071799917 

Henslbm- 0¢M1loro. 1 OleFlorn o9s11am. Carbon 

Unlim 

nal9le 13BUn0lene 1 1eGeM1elne 6 erlene MerM1ane 

V6/M3 U0/M3 UG/M3 UV/M3 VV/M3 UG/M3eP M0L% M01.% 
Detection 0.2956 0.19% 0193 0.19% 0.10% 0,004 0.E0: 0.W% 

Sample 10 Address Sample Date S I latlenen 
2493771AB 377 249TH Mr 1012,03,23 09:25 Bedroom 

])2991H31 e61) 

2493780AB 378 249TH Mr 201305,11 13:11 Outdoor ph 
373. 1491H 51 2011.0611 13:14 Outdoor Air <0.76 4 0.76 

6 

q>6 
0993)80X 3)0149THfii <0.)6 

34937800 0.71 4 0.71 <0.71 
2493781AG 370 24913 SI 1011-0531 1328 Gmega 

2493780AP 373 249TH ST Outdoor Air ,11% U 

24937%960 03 n9TH33 

p 

<P)IU 
249378.IAK 373 249TH ST 2011.02.23 kitchen qlU 0,3)19 
249378163 373 249TH ST 2012.0233 4'.05 

14937306 u9TH33 1012-01-23 Gaevyem 0,]4U 
1493830AF 383 

22449933683307770 B 73883 

3 

49TH53 
0.8 U 

TH3t 14"63 <r,1uU 

ili 

2493331AB 333 2.19111 57 2011-0306 1303 Kitchen <0.83 LI 2187% 90,133U <033 9 40.83 U < 037 LP <0.17 LP 

249383.17% 383 248TH ST 2.012.0606 1464 

EJ1E.0331 wtrpk q)4U <0.177 40.17LP 
N9e0u00 en 299THS* 

149101MB 409 149TH 51r 2017-03.21 09:11 

g00240THSi GaraBO m ,e3U 
249102146 402 24913.51 2012.03.21 0677 mohen el 7 
241.112041 402 119111.57 1011-01-26 13:10 Outdoor Air <0163 <033 LP 

2994/2070 4122491MM 2012-09.26 1311 Outdoor Air <0.18 LI <038 0 

249412IAB 413 

14941119K 111 anTHSi g19Ú <319 4 
141112101 412 219195T 10120926 14.11 Garage 4 O.fi6U <0.963.1 <0361) 40.867 40.067 <e177 <O.IxV 

79d70r, 099<61, 

Residential Properties Sampled Through December 33,2012 pageWOr00 



Table B -5 

Summary Statistics of Site Indoor Air, Garage, and Outdoor Air Analytical Results 
Former Kest Property 

Carson, California 

Analyte 

Indoor Air Garage Air Ou door Air 
Number of 

samples 
Frequency of 

Detection Minimum Median Maximum 
Number of 

samples 
Frequency of 

Detection Minimum Medien Maximum 
Number of 

samples 
Frequency of 

Detection Minimum Median Maximum 
12- Dichloroethane 405 100% 0.069 0.55 22 199 99% 0.04 0.15 10 202 100% 0.04 0.08 0.75 
Benzene 405 100% 0.23 0.96 6.8 199 100% 0.32 1.2 81 202 . 100% 0.20 0.68 4.5 
Carbon Tetrachloride 403 100% 0.28 0.47 0.67 198 100% 0.32 0.49 2 201 100% 0.34 0.47 0.68 
Chlomfomi 405 100% 0.14 0.43 2.1 199 99% 0,00 0.31 4.7 202 100% 0.07 0.19 2.1 
Ethylbenzene 405 100% 0.22 0.91 13 199 100% 0.17 0.99 92 202 100% 0.09 0.36 3.2 
m,p- Xylene 405 100% 0.46 2.4 48 199 99% 0.55 3,3 280 202 90% 0.42 1.20 - 10 
Naphthalene 405 100% 0.057 0.34 4,4 199 100% 0.03 0.31 14 202 100% 0.05 0.17 1.6 
0- Xviene 405 98% 0.23 0,93 12 199 95% 0.22 1.2 120 202 74% 0.17 0.43 3.8 
Tehachloroethene 405 100% 0.038 028 45 199 99% 0.04 0.21 14 202 100% 0.01 0.17 0.62 
Toluene 405 100% - 1.2 5.9 91 199 100% 1.10 6.7 450 202 100% 0.51 2.10 22 

Notes: 
N- sample size 
°lo- percentile 

Summary statistics were calculated including nondetects at die full reporting limit 

All concentrations are reported in pg'm' 

Pagel of t 



Table B -6 

Background Sources of Chemicals in Indoor Air 

Former Kast Property 
Carson, California 

Analyte CAS Common Sources''''' 

Typical Valué 
(ug/m3) 

Max Values 
(ug/m3) 

1,1,1 -Trichloroethane 71 -55 -6 Automotive adhesive, lubricant, wood parquet adhesive, 
silicone lubricant, floor adhesive, furniture cleaner, 
horticulture spreader /sticker 

1.9 150 

1,1,2,2- Tetrachloreethane 79 -34 -5 Paint, pesticide, adhesives, lubricant NR NR 

1,1,2- Trichloroethane 79 -00 -5 Electronics lubricant, automotive adhesive, glass cleaner 
NR NR 

1,1- Dichloroethane 75 -34 -3 Air freshener NR 0.9 

1,2,4 -Trimethylbenzene 95 -63 -6 Gasoline, paints, automotive parts cleaners, wood floor 
wax, pesticides 3.9 NR 

1,2- Dichloroethane 107 -06 -2 Molded plastic consumer products (e.g., toys and holiday 
decorations), Dorersol (Dexol Industries), home defense 
fogger (pepper spray) 

0.04 1.1 

1,3,5- Trimethylbenzene 108 -67 -8 Gasoline, paints, automotive pads cleaners, wood floor 
wax, pesticides 1.2 32 

1,4- Dichlorobenzene 106 -46 -7 Mothballs, bathroom fresheners. A common f unigant for 
moths, molds and mildews; minor use for control of tree- 
boring insects 

0.54 160 

2- Butanone 78 -93 -3 Paint, automotive parts cleaners, adhesives NR - NR 

4- Methyl -2- Pentanone (MIBK) 108 -104 Paint, shellac, dry erase marker NR NR 

Acetone 67 -64 -1 Paints, laquers, paint thinners, adhesives, automotive 
parts cleaners, nail polish remover, air fresheners, super 
glue remover, household cleaners, pet care, foggers 

36 670 

Benzene 71 -43 -2 Gasoline, other petroluem products, natural gas, tobacco 
smoke, solvents 2.9 58 

Bromodichloromethane 75 -27 -4 Byproduct of municipal water chlorination process NR NR 

Bromomethane 74 -83 -9 Byproduct of municipal water chlorination process NR 2.8 

Carbon Tetrachloride 

- 

56 -23 -5 Automotive trim/detail adhesive, Radio Shack plastic 
bonder, adhesive remover, byproduct of chemical bleach 
reacting with surfactants, auto brake cleaner, Clorox 
cleanup, Formula 44/40, Lysol toilet bowl cleaner with 
bleach 

0.57 1.8 

Chloroform 67 -66 -3 Byproduct of municipal water chlorination process, 
solvent (adhesive remover), Fix -a -Flat, Clorox Cleanup, 
Lysol toilet bowl cleaner with bleach 

1,1 13 

Chloromethane 74 -87 -3 Static guard, aerosol NR NR 

Cyclohexane 110 -87 -7 Adhesive / glue, laquer thinner, degreaser, paint 0.62 NR 

Ethanol 64 -17 -5 Paints, cleaners, air fresheners, adhesives, windshield 
treatment/glass cleaners, soaps /detergents, aerosol sprays, 
personal care products, insecticides, pet care products, 
beverages 

NR NR 

Ethyl benzene 100 -41 -4 Gasoline, other petroluem products, paints, degreaser, 
pesticides 23 48. 

Freon 11 75 -69 -4 Refrigerant, electronics cleaner (flux stripper) NR NR 

Freon 113 76 -13 -1 Refrigerant, solvent 
- NR 7 

Freon 12 75 -71 -8 Refrigerant NR NR 

Heptane 142 -82 -5 Gasoline, other petroleum products, adhesive, laquer, 
automotive cleaner and lubricant, water repellant, 
pesticide 

1.1 NR 
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Table B -6 

Background Sources of Chemicals in Indoor Air 

Former Kast Property 
Carson, California 

Analyte CAS Common Sources''''' 

Typical Value 

(ug 
/m3) 

Max Value5'6 

(ug /m3) 

Hexane 110 -54 -3 Gasoline, other petroleum products, adhesive, automotive 
parts cleaner, solvent, flea treatment for pets 1.8 NR 

Isopropanol 67 -63 -0 Personal care products, paints, adhesive, cleaning 
products, water repellant, automotive parts cleaner, ink 
cartridges, household cleaning products 

NR NR 

Methylene Chloride 75 -09 -2 Automotive cleaner /lubricant/degreaser, adhesive and 
paint remover, herbicide 4.9 260 

Naphthalene 91 -20 -3 Gasoline, other petroluem products, mothballs, 
automotive parts cleaner, paint, herbicide, pesticide 

0.47 5.0 

n- Propylbenzene 103 -65 -1 Gasoline, other petroleum products 0.54 17 

o- Xylene 95 -47 -6 Gasoline, other petroleum products, paint, automotive 
parts cleaner, adhesive, pesticide, pet care products 2.2 61 

p /m- Xylene - 1330- 20 -7 -1 Gasoline, other petroleum products, paint, automotive 
parts cleaner, adhesive, pesticide, pet care products 

5.7 290 

Styrene 100 -42 -5 Gasoline, other petroleum products, automotive care, 
adhesive 

0.98 23 

Tetrachloroethene 127 -18 -4 Dry cleaner solvent, adhesive, automotive parts 
cleaner /degreaser/lubricant, stain remover, garage door 
lubricant, gutter seal, electrical parts, Gunk 
cleaner/lubricants, Shoo Goo, tire inflator and sealer, 
windshield cleaner 

0.95 47 

Tetrahydrofuran 109 -99 -9 Solvent, primer, cement, NR NR 

Toluene - - 108 -88 -3 Gasoline, other petroleum products, paints, adhesives, 
automotive parts cleaner, pesticide 

12 180 

Trichloroethene 79 -01 -6 Dry cleaner solvent, automotive parts -solvent 
cleaner /degreaser garage door lubricant, auto brake 
cleaner, fabric stain remover /cleaner, electronics cleaner, 
gun cleaner /lubricant, insecticide, pepper spray, rain and 
stain guard, rubber cement, leather finish, windshield 
cleaner 

0.38 10 

All concentrations reported in ug /m3 (micrograms per cubic meter) 

NR Not reported 

1. Taken from NIH Household Products Database ( http: // householdproducts .nlm.nih.gov /index.htm) 

2. Taken from ATSDR Toxic Substances Database (http: / /www.atsdr.cdc.gov /substances /index.asp) 
3. Gorder and Dettenmaier. Department of Defense Hill Air Force Base, Detailed Indoor Air Characterization and Interior Source Identification 
by Portable GC /MS. AWMA, 30 September 2010 (http: // events. awma. org /education /vapor -proceed.html) 
4. "Best Estimate" average value from Hodgson and Levin, 2003. Volatile Organic Compounds in Indoor Air: A Review of Concentrations 
Measured in North America Since 1990, LBNL -51715 

5. Maximum value from Hodgson and Levin, 2003. Volatile Organic Compounds in Indoor Air: A Review of Concentrations Measured in North 
America Since 1990, LBNL -51716. When available geometric mean of maximum values reported among studies 
6. Maximum values from Dawson and McAlary, 2009. A Compilation of Statistics for VOCs from Post -1990 Indoor Air Concentration Studies in 

North American Residences Unaffected by Subsurface Vapor Intrusion. Ground Water Monitoring & Remediation 29, no. 1 /Winter 2009 /pages 
60 -69. 
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Table B -7 

USEPA Indoor Air Background Summary 

Former Kest Property 
Carson, California 

Analyte 
Number of 

Studies 
Number of 

Samples 

Range 

% 
Detect 

Total % 
Detects RL Range 

Range of 
50th% N* 

Range of 
75th% N* 

Range of 
90th% N* 

Range of 
95th% N* 

1,2- Dichloroethane 7 1,432 1 -25 13.8 0.08 -2.0 <RL 7 <RL -0.08 6 <RL-0.4 7 <RL-0.2 4 
Benzene 14 2,615 31 -100 91.1 0.05 -1.6 <RL -4.7 14 1.9 -7.0 9 5.2 -15 ' 11 9.9 -29 5 
Carbon tetrachloride 6 1248 1 -100 515 0.15 -1.3 <RL -0.68 6 <RL -0.72 3 <RL -0.94 5 <RL -1.1 2 
Chloroform 11 2,278 9 -100 68.5 0.02 -2.4 <RL -2.4 1. I. <RL-3.4 7 <RL -6.2 9 4.1 -7.5 5 

Ethylbenzene 10 1,484 26 -100 85.7 0.01 -2.2 1 -3.7 10 2 -5.6 5 4.8 -13 7 12 -17 3 

m,p- Xylene 10 1,920 52 -100 92.9 0,4 -2.2 1.5 -14 10 4.6-21 7 12-56 9 21 -63.5 4 
Naphthalene 2 175 0.02 -2 <RL -0.4 2 <R1.-1,3 2 2.4 -2.7 - 2 3 1 NR NA 
o- Xylene 12 2,004 31 -100 89.0 0.11 -2.2 1.1 -3,6 12 2.4 -6.2 7 5.5 -16 9 13 -20 4 
Tetrechloroethene 13 2,312 5 -100 62.5 0,03 -3.4 <RL -2.2 13 <RL-4.1 8 <RL -7 10 4.1 -9.5 5 

Toluene 12 2,065 86 -100 96.4 0,03 -1.9 4.8 -24 12 12-41 7 25 -77 9 79 -144 4 

Notes: 
N* - number of studies reporting the percentile. 
<RL - less than the reporting limit 
NR - not reported 
NA - not applicable 
% - percentile 

All concentrations are reported in pghé 
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Table B -8 

Summary Statistics of Site Indoor Air Analytical Results 

Former Kast Property 

Carson, California 

Analyte N Detection Frequency Minimum 25th % 50th % Mean 75th % 90th % 95th % Maximum 
1,2- Dichloroethane 405 100% 0.069 0.26 0,55 1.56 1.5 4.56 6.7 22 
Benzene 405 100% 0.23 0.67 0.96 1.33 1.7 2.8 3.56 6.8 
Carbon tetrachloride 403 100% 0.28 0.43 0.47 0.47 0.51 0.558 0.58 0.67 
Chloroform 405 100% 0.14 0.31 0.43 0.51 0.6 0.882 1.1 2.1 
Ethylbenzene 405 100% 0.22 0.56 0.91 1.14 1.4 2.06 2.68 13 

m,p- Xylene' 405 100% 0.46 1.5 2.4 3.33 3.8 6.6 8.68 48 
Naphthalene 405 100% 0.06 0.24 0.34 0.45 0.5 0.78 1.08 4.4 

o- Xylenet 405 98% 0.23 0.57 0.93 1.23 1.4 2.4 3.08 12 
Tetrachloroethene 405 100% 0.04 0.15 0.28 0.87 0.51 1.3 3.4 45 
Toluene 405 100% 1.2 3.6 5.9 7.64 9.9 14 17 91 

Notes: 
N - sample size 
% - percentile 

- summary statistics were calculated including non- detects at the tù11 reporting limit 

All concentrations are reported in gg/m3 
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Table B -9 

Outdoor Background Levels 

Former Kest Properly 
Carson, California 

Analyte 
Units 

Frequency of Detection 

Benzene 

Carbon 

Tetrachloride Ethylbenzene 

us/ ms 

Methylene 
Chloride Toluene Chloroform 

1,4- DlcMoro- 

benzene Naphthalene 

1,2-0lchloro- 
ether 

Tetracblom- 
ethane 

2- 6utanono 

(Methyl Ethyl 

Ketone) P/m-%ylene 
UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 uG/M3 
100.00% 100.00% 100.00% 100.00% 100.00% 99.90% 99.90% 99,90% 99.80% 99.70% 98.17% 93.17% 

Confidence 

Interval 

Max2222,. 

Min 

179 ±019 
1.12 

17' 
..., 

0.54 

0.50±000 
006 

0.19 

095±0.13 
0.74 

3.26" 

0.17 

659 7.32 

40.81 

38149"" 
0.17 

603to]5 
4.26 

10,50 

1.24 

0.10±D00 

0 0 

0:18 0,00 

0 .72 

0.00 

0.00 

0.00 

0.00 

ö27 I 007 

1.49 

089±0.12 
0.68 

2.60 

3.69 t 0.98 

$ 
rvá 

$F 

Confidence 
Interval 

SD 

M 
Min 

0.19 

1.08 

5.42 

0.45 ' 0710.00 
006 

0.44 

0.87 t 0.13 

0.74 " 

3,69 

0.17 

066±0.07 
0.45 

39 

0.14 

..28....0....5.. 
.28 1 0.75 

4.15 

21.04 

.......... 
0.15 ± 0.00 

0.10 

0.34 

006±000 018±003 
0,12 016 
0;00 005 
0.00 

0..00....,.....0.., 
0,00 0:00 

000 
042 
0.00 ' 

0.27 ±a 07 

027 
1.29 

b.so'B 0 06 

0,35 

2.09 

0.03 

2.95-0.43 
2.47 

12.67 

0,56 

o 'Confidence 
A8 Interval 

rv r SD i£ M 
Min 

1.82 ± 0.26 

6.22 

4 
_ 

0.00 

2222, 

..., ,2222. 

0.19 

1.17 * 0.17 

0.95 

0.73±0.14 

4.93 

0.14 

7.4611.17 

0.38 

0.18t0.06 
0 .18 

0:96.. .., ,..., 
0.00 

0.00 

0.00 

0.00 

0,00 

0.27 

1.22 

á.áá 

1.21 

7.08 

4.04 0.6.5 

3.62 

19.66 

009 

$ rv 

Confidence 

In te a I 

SD 

Max 

Min 

60 ± 0.22 

1.21 

5.65 

0.32 

0.57 040 
0,06 

0.75 ..,. ...... 
0,38 

09510.13 
0.78 

4.21 

0. ,± 0.10 " 
056 
3.75 

0.00 

5.88 

4.86 

2522 
1.06'" 

0.1510.00 
0.10 

034 
0.00 

0,12 

0.40 

0.00 

0.00 0.00 .,..... 
0.06 

0 36 

0,00 

0.27 0.07 

1.29 

0.00 

068.1 012 
3,51 

0,00 

3.12 

2.69 

14.02 

0.65 

Confidence 

Interval 
1.50±0.26 1.65±0.ne 6.03±0,98 5.25 ±0,65 en 

HCMS - Herbo Community Monitoring Stud , pesert Besear h Institute, May 15, 2009 
MATES III - Mu tiple Air Taxics Exposure Study In the South Coast Air Basin, SCAQM D, September 2008 

*e HCMS study reported total xyienes(sum of m,p- xylene an o- xylene) 
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Table B -9 

Outdoor Background Levels 

Former Kest Property 

Carson,California 

Anelyte 
Units 

frequency of Detection 

o-Xylene Styrene Vinyl Chloride 

Tdchloro- 

ethene 

Methyl -tert- 
Butyl Ether 

1,2-DIchloro- 

benzene 
UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 UG/M3 
86.01% 65.27% 20.00% 7.53% 3.17% 0.92% 

á g 
E 

á 

Confidence 

SR Interval 
SD 

ág 
in. 

0 82 0 13 

0.74 

3.60 

0.09 

0.38±009 
0.43 

0.00 

000Y0.00 .......... 
000 

0.05! 0.00 

0.11 

0.05 

0 04±000 
0.04 
0.18 

0.00 

0.00 ........., 
000 
0.00 

0.00 

005 
D öó 

Confidence 

Interval S R 
50 

Met 

0.74 0.17 

0.87 

3.60 ............... 
0.04 

0.43 Li 0.13 

068 
3.32 

0.00 

o ali 
0.00 .0. 
0.00 

005 I, 000 
0.05 

0.27 

0.00 0.00 

0.04 

0.36 

000 t 000 

0.06 

0.42,. 

Em 

áo 
iG 

3 

Confidence 

ás Interval 
SD 

Mao 

Min 

0.95 8.0.17 

091 
5.25 

0.13 

1.91 

601 
0.00 

000 a 000 
0.00 
0 

' 

05 

0.00 

Oat 30.00 
0.16 

0.70 

0.00 

004 Óöö 

0,47 

0.00 

0.00 

0;öü 

0.00 

w Confidence 

3 R 
t r.ai 
SD 

`s 

0 8 0 1 
1.04 

56 ...... 
0.04 

1.36±038 
'2.13 

15.72 

000±000 

-on... 
000 

0.31 

1.93 

óáö 
0.61 

0.00 

0;00±0.00 
0.06 

....- 036......,.. 
0.00 

I 
S Commence 

interval 

HOMO Harbo Community Monitoring stud 

MATE3111 -13u tiple Air Toxins Exposure Stud 

00 HOMO s tudy reported total xylenee(sum 
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Table B -10 

Summary Statistics of Site Outdoor Air Analytical Results 

Former Kast Property 

Carson, California 

Analyte N Detection Frequency Minimum 25th % 50th % Mean 75th % 90th % 95th % Maximum 
1,2- Dichloroethane 202 100% 0.04 0.06 0.08 0.09 0.11 0.14 0.16 0.75 
1,4- Dichlorobenzene 202 100% 0.02 0.05 0.08 0.12 0.14 0.25 0.30 1.20 
Benzene 202 100% 0.20 0.46 0.68 1.00 1.30 2.00 2.69 4.50 
Carbon tetrachloride 201 100% 0.34 0.43 0.47 0.47 0.50 0.54 0.56 0.68 
Ch1oro£onn 202 100% 0.07 0.15 0.19 0.23 0.26 0.36 0.45 2.10 
Ethylbenzene 202 100% 0.09 0.22 '0.36 0.56 0.70 1.20 1.70 3.20 
m,p- Xylené 202 90% 0.42 0.71 1.20 1.90 2.50 4.18 5.97 10 

Naphthalene 202 100% 0.05 0.12 0.17 0.22 0.28 0.43 0.50 1.60 
o- Xylene' 202 74% 0.17 0.29 0.43 0.69 0.93 1.49 1.90 3.80 
Tetrachloroethene 202 100% 0.01 0.10 0.17 0.20 0.25 0.39 0.46 0.82 
Toluene 202 100% 0.51 1.30 2.10 3.38 4.30 6.99 10.00 22 

Notes: 

N - sample size - 

% - percentile 

- summary statistics were calculated including non -detects at the full reporting limit 

All concentrations are reported in µ@/m' 
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Table I-II 
MuIltiple Linear Regraalon AnalVSls Input Data 

Fureter last Property 
Carson, Cauforma 

Address Onor 

I 2-1)1 hluroet to Rene! Carbon biraublaa& Chloroform Eth menoun 
Indoor 

Alr 
Guruge 

Alr 
Outdoor 

Alr 
Sub-SI oh 

Soli Viipur 
RWoor 

Air 
Gurngo 

Alr 
Outdoor 

Alr 
Sub-Slab 
Soil Vapor 

Indoor 
Alr 

Gmayo 
AR 

Outdoor 
Alr 

Sub-SIub 
Sall Vapor 

Indoor 
Alr 

Goo,, 
Air 

Outdoor 
Alr 

Soh -SIM 
Soil Vapor 

Indoor 
Alr 

Gauge 
Air 

Outdoor 
Alr 

Sib -Slab 

Sall VUpor 
39401 MARBELLA AVE Man12 0,16 0.058 0.055 4.5 0.52 0.42 0,4 0.090 0.4E OAS 041 1.2 U 016 021 0.14 4.2 0.38 0.49 0.14 0,92 il 
24402 NEPTUNE AVE 0u-12 066 0.11 0.15 0.72 U 0.93 0.55 052 0.62U 052 0.54 05 2.1 U 024 021 022 3.1U 0.99 0.29 03 1.8U 
24402 PANAMA AVE UC -12 0,91 0.091 0.076 0.72 U 1.6 1,9 IA 0.62U 049 0.46 0.47 2.1 U 039 0.14 0.61 3.IU 1.9 0.95 0.89 1.8U 
24402 RAVENNA AVE Da -10 028 019 02 0.91 U 4.1 45 4,5 0.64U 032 05 049 0.64U 051 042 0.42 17 22 3 32 0.54 U 
24402 RAVENNA AVE May -i2 037 0.081 0.00 0.54 U 0.41 0.43 027 0.25U 055 0.51 054 062U 0,21 0.12 0.1 ii 0.3 0.26 0.12 0.6 U 
21903 NEPTUNE AVE Nov -12 LI 031 0.078 0.7 U 1.3 2.3 094 0.61 U 058 06 057 2.1 U EIS 265 02 3U 0.86 1.1 0.17 I .BU 
24405 MARSELLA AVE Mun12 05 0.071 0.071 0.96 U 1.2 13 093 0.86 U 0.37 0.37 094 LI U 021 0.15 0.13 LI 0.59 0.6 041 088U 
24406 MARBELLA AVE Mar-12 1 0.093 0.097 0.53 U 1.4 1.6 IA 5.25U 047 0.45 097 0.61 U 0,66 0.24 024 4 1.1 2.2 0,71 0.6 U 
29406 NEPTUNE AVE 1am 12 0.2.5 049 0.15 0.57 U 33 3.6 33 0.27U 042 04 042 058 U 0S2 094 045 06U 2.2 32 2,1 054U 
24406 NEPTUNE AVE Nov -10 094 037 0.13 0.77 U 2.9 2S 27 0.79 U 0.5 052 046 079 U L7 2.9 045 OMU 3.7 3.1 2 055U 
24906 PANAMA AVE Aug -12 033. 0.6 0.05 0.56 U 0.84 3.3 063 0.26 U 055 EM 0.5 0.65 U I 0 .73 0.13 059 U 0,79 47 043 063U 
24409 NEPTUNE AVE May- 12 096 0.13 0088 046 U 1.2 2.7 082 025U ME 0.56 0.42 049 U 1.1 0.43 0.15 L7 2.2 7.7 0,44 0,49U 
24410 PANAMA AVE IW -I2 053 028 0(143 059 U LI 69 093 056 U 0.48 o.6E 045 0.5 U 0.16 0.19 0,2 4,2 1.3 5.4 0.25 088U 
29411 MARSELLA AVE Apr12 0.92 0,15 0094 052 U 0.53 0.99 031 0.24 U M 043 092 0.6 U 0.43 1 0.16 055U 065 0.81 025 0,58U 
24411 PANAMA AVE Dec12 0.96 1,1 0,083 0.68 U LI 1.3 1.3 058 U 0,52 051 0.97 2U 035 0.21 029 2.9 U 0,81 0.79 0,69 47 
24413 NEPTUNE AVE 01 -12 0.1E 0,12 0.084 0.73 U 026 1.1 077 39 052 0.62 0.5 ?2U 062 0.35 026 3.1 U 091 0.88 0.34 31 
29413RAVENNA AVE Ser-12 13 0075U 0,062 069 U 1.1 1.6 094 06U 0.48 0.53 0.45 2U 050 0.26 0,19 3U 15 3.1 047 I,8 U 
24416 NEPTUNE AVE EOM 1.6 12 0.079 059 U 094 15 1 0b1 U 0.46 0A8 SAS 0.55U 049 19 0.17 52 U 2 012 0,96U 
24416 PANAMA AVE Muy -I2 0.15 0,086 0,082 0.59 U i.65 0.58 0,41 025U 0.57 0.57 0.52 0.62 U 0.47 3.17 0,19 0p7U 0,67 0.78 02 MI U 
24419 NEPTUNE AVE Au412 056 09 0,059 056 U 021 0.6 037 057 U 095 035 0.46 0.53 U 1 0.17 0.11 14110 051 0.59 021 0,62U 
24419 RAVENNA AVE ]uc12 6 22 0.062 036 U 0.63 0.49 0.7 0.26 U 05 Oli 0.5 0.64 U 0.59 0.25 0.094 12 0,63 I E 13 0,6EU 
24420 PANAMA AVE Dec-I2 2.2 023 0.12 0.68 U 2.1 2.2 2.2 050 U 061 0.59 0.61 211 0.4 0.51 0.14 2.9 U 1.6 I9 L2 1,7U 
24422 MARBELLA AVE lu1-12 0.2 a.1 0.17 0.55 U 0,6 0.7 05 055 U 044 061 0.47 0.53 U 0.22 0.26 0.14 45 0.53 0.8 0.19 059U 
24422 NIIVPUNE AVE lati-11 0.81 0.24 0.11 0.76 U 2.9 7.4 IB 0.75 U 044 0.45 0.45 1.7 U I.8 0.4 0.15 1.1 U 21 2.9 066 0.47U 
2442E RAVENNA AVE ilei.@ 0.12 0.077 0.073 0.69 U 15 1.7 1,7 0.6 U 044 0.45 0.45 211 0.21 0.46 0.15 2.9 U 0.67- 078 078 18U 
29423 MARRO JA AVE 600.12 0.21 0.13 0.11 0.48 U 0,42 0.32 067 0.26 U 045 0.46 0.42 0.52U 0.27 0.19 0.12 0.48. U 0.47 0.37 0.1i 052U 

I,eU 24423 NII19fUN11 AVE 001 -12 7 077 -0.13 0.72 U 4,4 1.6 16 0.62U 0,9 0.45 099 2.1 U I 0.24 021 6.5 1 0.75 076 
24421 EAVDNNA AVE Oil i2 0.73 0.16 0.1 OAU 2,2 1.9 IJ 0.6 U 049 0.9 0.68 2Ii 09 .3.88 0.22 9.4 0.81 0.83 069 18U 
24426 MARIMM.A AVE Ibb12 0.19 0,11 0.11 0.54 U 2,3 L7 2 036 U 0,46 0.44 0.45 0,55 U 0.40 0.23 029 057 U 13 0.51, 1 036U 
24426 N11V1'UNL1 AVE Oo410 0.21 0.22 0.11 0.75U 4,1 6.9 2.2 0.74 U 093 0.5 0.37 I.0 082 I 03 1.1 U 3.4 4.8 I. 0,7U 

1,811 24=26 PANAMA AVE Uuc12 0.29 0.12 0.095 0,69 U I8 1.6 LS 0.6 U 057 057 0.55 2U 0.32 0.25 02 3U IS 1 183 
24427 MAR131.19,A AVE Apr -12 0.17 0.12 0.13 098 U 0,65 0.74 0.8 0.1,7 U 0,41 0.36 0:1 1.1 U 0.28 0.17 0.18 1.2 U 0.59 0.76 0l5 11,9U 
21429 NEPTUNE AVE l!-11 0.99 0,36 02 066 U 4,3 12 3.5 0.66 U 094 0.42 0.98 1.5 U 1.7 00044U 061 094 U 9 15 25 041U 
24430 PANAMA AVE - Nov-12 021 008 0.057 0,68 U 067 0.79 099 0.50 U 0.51 0.47 0.48 2U 026 01 0.065 ?9U 0.86 076 03 1.7 U 
24432 MARBELLA AVE Mar-I2 0.16 0,065 0.061 095U 0,99 0.43 0.46 0.84 U 096 0.45 0.95 1.1 U 0.76 013 0.098 14 0.29 0.19 0.18 087U 
24433 MARBELLA AVE Mor -12 3.7 068 0.098 059 U 093 0.98 1 027 U 043 0.45 045 0.67 U 032 0.2 0.17 062 U 0.81 0.5 039 066U 
24436 PANAMA AVE laml2 5.A 0.094 0.056 LSU 29 0.4 05 0.5 U 0.43 0.49 0.43 0,53 U 0.33 0.05 0.13 l,0 1.4 032 027 ESEU 
24503 MARBELLA AVE Muy -12 23 0,20 0.12 0.53 U 0,59 078 063 025 U 039 0.46 0.96 0D1 U 0.49 0.07 0.3 11 0.43 0.52 038 06U 
245021tAVIINNA AVE 10-12 0.97 03 0.098 056 U 0,41 0.85 032 059 U 049 0.44 0.46 0.53 U 032 0.19 0.15 A5 0.34 0?5 02 0.93U 
24502 RAVENNA AVE Oc1-10 0.97 0,27 0.058 0,74U 0,62 0.91 021 0.74 U 091 039 039 1.6 11 0.47 0.69 0.16 7.7 081 091 054 0.47U 
24501 MAR UU I,AAV12 Mm42 0.72 13 0.086 1U 1,7 087 058 0.91 U 092 0.42 0.39 1.211 0,35 3.88 0.0 12U 0.45 0.98 0,2 0.95U 
2450 NIIMPUNR AVE Apr-I 2 0.19 0.6 0.071 I U 0,84 1.7 039 0.93 U 0,7 0.46 0.47 1.2 U 052 093 0.11 1.2 U 0.55 058 0.14 6,2 
29503 PANAMA AVE Aiii2 i4 0.26 0.051 0,5811 068 0.5 09 0.58 U 099 0,47 0.44 0.54 U 1.2 0.17 0.12 15 2.] 1.1 028 0.95U 
74WI RAVENNA AVE Nao-12 0.26 0.097 0.1 0,11 1 3.9 096 O61 U 0.58 0 .74 0.54 2.1 U 0,2 0.27 0.16 I 0.76 3.3 029 i,8U 
24506 MARBELLA AVE 191or -12 0.095 0.084 0.066 068 U 0,05 2.7 090 0.5 U 045 0.45 0.45 0,57 U 0,20 0.15 0.12 068 U 026 076 021 0.53U. 
24508 NOVIUNIE AVR Ion -11 Il 072 0.17 0,75U 3,7 23 29 0.68 U 094 0.46 0.42 0.68 U 0.63 0.7 0.14 0.52 U 2.1 17 IS 0.540 
24508 PANAMA AVE Apr-12 L1 0.088 0.063 05611 I,8 1.3 046 0.26 U 04 0.44 0.42 0.65 U 039 0.22 0.1 0.59 U 0.51 0.59 021 0.630 
24509 SOFFINO AVE 10-12 0.11 0.077 0.067 0.8 U 0,24 053 02 0.48 U 095¡ 0.9 0.95 0.49 U 047 1.4 0.1 048 U 0.26 0.72 0.11 0.52 I1 
2430E RAVENNA AVE Apr -12 0.19 0,15 0.087 1U 086 0.87 068 0.93U 0,47 0.47 0.96 1.2 U 058 0.32 022 12U 0.54 0.62 USI 0.96 U 
24512 MARBELLA AVE ]mH2 0.14 0.6 0.11 0,54 U 2,4 2.2 2.1 0tiU 0,92 0.43 0.41 0.55U 0.39 0.28 0.28 0,57U 1.1 I 1 0.51U 
29513NEPTUNE AVE Aug-12 0.54 1.6 0A68 055 U 258 0.37 0.6 058 U 0,94 0.59 0.41 052U 021 097 .0.24 065U 052 039 0.17 0.91 U 
24513 RAVENNA AVIO Muy-12 1.4 0.6 0.079 053 U 0.4 0.52 026 025 U 0,42 055 0.54 031 U 0.5 0.35 0.11 056 U 0,83 039 0,12 06U 
29516 MARBELLA AVE Mai-12 0.99 0,73 0.075 0,55 U 04 0.37 0d3 026 U 0,52 0.57 0.46 0.63 U 0.23 5.16 0.19 0,58 U 0.76 1.3 0,092 0,62 U 
24517 MARBELLA AVE Mar -12 5. 65 0.056 1 085 081 096 69 0.42 0.5 0.39 1.2 U 0.24 0.6 0.18 12U 0.6 093 098 49 
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24518 RAVENNA AVE 11.4-12 4.9 0.9 0,069 0.51 U 0.55 046 0.62 054 U 048 0.53 0.46 0.48 U 031 0.19 0,13 OA U 0.47 0,28 0.21 0.840 
24519NEPTUNE AVE lum13 0.65 0.25 0.079 0.55 U 083 I,1 0.38 0.58 U 0.43 0.4 042 0.52 U 0.34 018 0,17 0.65 U 053 1.6 0.24 0.91 U 
224522 MASSELLA AVE Apr12 4.6 081 0.068 055 U 083 0,66 0.46 026U 0.45 0.41 0.94 0.63 U 0.45 0.13 0,16 058 U 0.86 038 0.18 0.62 U 
24522NEPTUNE AVE Apr -12 089 0.89 0 .75 1.1 U I 0.81 0.89 098 U 047 0.55 039 1.3 U 0.33 031 03 13U 1.1 065 093 1 
244522RAVENNA AVE Aug-12 3.5 0.061 0063 0,86U 0.76 0.39 0.38 0.0 053 0.59 052 0.99U 0.23 0.14 0,12 0.91 U 0.72 026 022 0.97U 
24523 MARBELLA AVE Apr12 0A 0.12 0,075 033 U 039 0.36 0.53 025U 041 0.43 041 061U 04 0.36 022 056 U 036 0.59 029 0,6U 
24523NEPTUNE AVE Oct-I2 091 1.7 0,075 0,56 U I 0.03 0.54 055 I1 0.51 0.5 052 0.6 U 0.36 0.19 021 056 U 084 098 0.31 06U 
29523RAVENNA AVE Aug -lo 2.9 5.7 0.11 07] U 19 32 I.I 0,76U 055 2 0,52 1,7 U 19 4.6 0.2 680 1.1 92 0.68 0,48U 
29523RAVENNA AVE Mu-11 I.l 0.82 0.13 077 U 1.6 5.5 078 077U 03 054 051 L7 U 0.66 0.6 0.13 I.I U 1.3 96 9.35 098U 
29526 MARBELLA AVE Apr12 0.66 0.19 0.076 OM U 0.92 0.84 054 026U 049 093 043 063 U 0.99 0.23 0.I5 058 U 0.62 12 0.27 0620 
29528 NEVEUNE AVE Mar-I2. 1.4 0.091 0.075 052 U I.3 2 13 024 U 0.44 0.43 093 06U 0.22 0.25 0.18 055U 0.53 006 0.61 0.58U 
29529 NEPTUNE AVE Mar-12 0.56 0.27 0.071 0.57 U 6.0 8.2 1.1 027U 043 093 092 0.66U 0.49 0.87 022 14 4.6 6.8 0.9 0640 
24529 PANAMA AVE May-I2 22 0.098 0.1 0.52U 1.1 0.74 059 0,26U 0.52 051 0,52 056 U 2.1 0.33 013 0,52U I.1 1.1 0.36 0,560 

049U 24529 RAVENNA AVE Aug-1 I 1.8 4.2 0062 0.66 U 0.98 1.4 0S8 098 U 0.92 039 0A 035U 0.27 1 0.15 1] 0.53 2.2 031 
24532 MARBELLA AVE Apr-12 021 0.11 0.087 098 U 0.89 1.1 06 0.87 U 0.91 044 091 LI U 037 0.22 0.18 1.2U 0.69 0.93 024 0.9U 
24532 PANAMA AVE May-12 2.9 045 008 049 U 0.96 0.93 039 11.25 U 0.5 048 048 0.52 U I 1.0 0.17 46 1.3 22 0.18 0520 
24532 RAVENNA AVE Nov-I2 1.3 0.14 0.12 0.7 U 2 1.9 I9 0.61 U 061 063 029 2.1 U 064 0,28 0.32 3U 1.9 21 LI I.8U 
14533 PANAMA AVE Sep-I2 022 0.42 0.083 0.56 U 1,7 LI 004 0.56 U 049 0,5 049 0.6 U 0.6 085 0.24 0.56 U 1.3 1.2 0.40 0.6 U 
14533 RAVENNA AVE Sep-I2 0.53 0,076 0.077 0.65 U 0,72 0.65 064 0.56 U 053 0.52 0.5 1.9 U 0,49 0,26 0.19 2.8 U 0,82 0.62 0.41 1.7 U 
29602 MARBELLA AVE May-I2 6 038 0.099 047 U 0.7 LI 0.51 9.6 065 0.75 0.64 0.5 U 0,52 0,82 0.17 2.8 LI I 023 0.5 U 
14612 NEVIIME AVE ]un-12 0,35 0.077 0.073 0.99 U 058 0,42 0.44 0.99 U 0.44 0.39 094 0.52 U 051 031. 0.19 0990 0.5 0.42 03 0.52 U 
29602 NEYFIEJE AVE Merli 020 01 0.096 1.77U 0,81 0,63 0.81 0.84 U 0.5 0.53 0.47 0.9 U 0,33 0,25 0.19 0.53 U 043 0.59 094 0.55 U 
14602 RAVENNA AVE Or412 1.5 0.11 0.098 0.72 U 0,87 1,1 0.72 0.62 U 0$5 0.66 0.52 E.79 U 0,65 0,74 0.24 0.74 U 0,64 0.40 036 0.790 
29603 MAREELLA AVE 1em16 0,53 0.17 0.14 057 U 29 3,9 2 0.25 U 1,] 0,6 04 24 2 3 1,7 0.59 U 
14603 MARBELLA AVE 04410 053 0.172 0.047 01,4 U 061 0,69 0.36 0.67 U 0.4 0.91 0.9 0.67 U 03 023 0.12 140 0,85 1 0,23 0.410 
24603 PANAMA AVE 04142 0,97 0.073 0.056 0,92 U 0.56 049 0.72 0.62 U 0.48 0.5 0.95 2.1 U 1,22 02 0.093 17 1 055 031 1.8U 
29603 RAVENNA AVE May-12 16 0.58 0,083 0,56U 1.52 2 0.69 0.26 U 0,56 18 0.53 0.69 U 1,71 041 021 0.58 U 16 2.2 031 0.62U 
29606 MARBELLA AVE 14.1212 1.9 019 0.17 0.55U 49 4 J.2 026 U 0.45 0.45 0.44 0.55 U 056 05 048 0.58 U 2.2 2 16 0.51 U 
24608 NIEc1'UNII AVE May-12 0,41 0.93 0.083 0560 0,45 0,51 0.53 0.6 U 0.57 089 0.59 0.64 U 18 0.73 2,1 19 095 2,1 026 0.62 U 
24608 PANAMA AVII Apr -12 0.16 0,088 0,079 0.6U 0.94 0.9 0.88 026 U 039 0.4 039 0.69 U 051 02 02 IIW 0.64 049 036 0.63 U 
24608 EAV11NNA AVE May-12 48 0.19 0.088 0.56U 13 0,81 0.47 016 U 06 0.69 0.53 0.64 U 068 0.59 0,14 54 093 0,8E 023 0.63 U 
24699 NPp1'UNE AVE Dec11 1.6 0.15 0.12 074 U 2 1.6 1.5 5.2 052 0.5 049 0.87 U 08 135 0,26 0.52 U 2.2 2 I.6 053U 
244509PANAMA AVE Pabl l 0.54 0.11 0.11 071 U 12 1.1 1.2 069 U 098 0.47 047 0.64 U 036 0.3 096 0.52 U 0.69 0,97 049 054U 
24609 RAVENNA AVE Sep-12 1.0 0,12 0.073 068 U 1 1.1 0.89 058 U 0,52 0.67 0.49 2U 096 0.58- 031 2.9 U IR 066 0.55 1,7U 
24612 MARBELLA AVE My-12 0.13 0012 0.083 055 U 0.52 034 0.35 026 U 097 0,39 0.48 0.63 U 0.17 1.12 092 058 U 032 9,13 0.14 1,620 
24612 NEFFN1B AVE 11.14r11 1.5 0,39 0.22 0.7 U 19 1.2 13 077 U IS] 2,98 049 1.7 U 0.51 0.44 0,29 6.4 14 095 0.88 0400 
24612 RAVENNA AVE 0e412 E63 0,095 0.09 066 U 22 0,89 0,96 0570 1,96 095 043 19U 0.4 028 028 0.6 085 060 163 I.0 
24613 MAREELLA AVE 0c1 -12 1.65 0,12 0.069 Eli U IA 1.5 06 051 U 0.5 198 03 0.55 U 0,59 031 931 0,51 U 13 0.91 035 0.55U 
24613 NEPTUNE AVE Mny12 021 0,087 0.9 0.99 U E.2. 144 1.47 049 U 0.48 0.5 049 1.51 U 026 0.13 0.12 0.0 033 037 112 0530 
24613 PANAMA AVE Feb-I 1 0.22 903 0.14 075 U 2.5 15 0 0830 0.5 0.5 049 1.11 U 0.57 028 029 0.52 U IE 091 11 0540 
24613PANAMA AVII 611,12 023 1.049 0,056 0.72 U 039 0.99 02 062U 0.5 0,99 031 2.1 U 0.32 MIE 0,16 1.1 U 0.23 1,2 0.I6 1,8U 
24613RAVENNA AVE. MnyII 055 0.15 0,099 0.99 U 0.76 2.4 097 041 U 0240 05 1.09 048 U 0.21 0.24 0,12 3.8 O.51 09 0.25 9.910 
24616 MARBELLA AVE MvHI 0.16 093 0.14 0.8 U LI LI i.2 087 U 0.55 051 054 093U 03 02 0,3 0.56 U 0.61 0.56 06 1.570 
24617 MARBELLA AVE MnyI2 0.29 0.056 0.052 0.95 U 0.46 092 Ol 025 U 0.39 0,39 039 053U 071 0.35 0.15 049 U 008 13 1.12 053U 
24618 NEFFUNE AVE 39541 1,7 0.2 0.19 0.79 U 3.8 3.8 l9 0870 0.96 0,44 095 0931 0.83 0.52 051 0.5911 2.1 2.4 2.3 0.560 
24618 NE7I@IEAVE ](11-12 12 0.096 0.045 0.55 U 0.9 0.4 037 0580 049 046 0.47 0520 099 096 022 4.3 033 0.6 9.15 0.91 U 
24618 PANAMA AVE Apr-12 4.1 27 0.077 0.55 U 0.94 086 - 0.45 0260 0.46 0.61 095 0,63 U 0.47 0.71 012 0.58 U 099 1.6 0.I9 0.62 U 
24619 NEFEUNE AVE 344-12 1.5 ll 0.061 057 U 1 1.3 0.67 0.570 047 055 0.46 0.550 1.2 027 .024 057 U 0.91 1.1 036 0.620 
24619PANAMA AVE Dee-11 038 0.17 0.17 E54 U 2,8 3.5 3.0 0360 0.43 148 0.42 0.540 -054 048 036 0,57U 1.E 1.9 2.2 036U 
24619 PANAMA AVE RO-l1 099 0.16 0.16 5.0 U 2,9 2.7 3.1 1.180 0.5 Oí 049 0.99 U 0.49 0.39 0.16 0.560 1.6 1.5 1.5 0.57 U 
29622 MAIU3ELLA AVE Nov-12 I4 6.5 0.11 068 U 3.6 9.2 19 1.580 0.67 1.1 6,612 211 1,1 2.5 0.23 29U 3.3 6.3 0.95 1.7U 
24622 NEPIVNE AVE mar-12 9,9 0.15' 0063 I U 0,67 061 0.53 0.91 U 0.92 043 04 1R0 0.45 0.8 0.12 1.2 U 0.99 0.99 0,2 0.950 
14623 MARBELLA AVE III-11 1,$ 0.12 021 0.]71f 3,1 3,3 29 0.84 U E44 0,9 0.41 6,90 2 0.1 0.37 0,540 2 13 1,8 0.55 U 
24623 NEPTUNE AVE Merl I 4.5 0.11 0.12 0.47 U LS 1.2 1-0 0.93 U 099 052 040 0.510 025 0.23 0.25 0.A U 13 19 13 0.930 
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24627 MARBELLA AVE May-12 1.5 3 0.076 155 U 056 0.89 0.5 058 U 046 0.41 048 0.52U 04 096 0.1 065U 0.46 057 023 091U 
24628 MAREELLA AVE lun -11 0.073 0.055 0.059 067 U 049 0.5 0.4 099U 039 037 038 0.56 U 0.23 0.14 0.15 055U 043 0.38 034 053 U 
24628 MARBELLA AVE 0c1-11 0.11 0.13 0.13 055U 084 1.3 1.3 026U 019 037 038 056 U 0.23 0.26 0.26 058U 0.38 07 0.64 0.52 U 
24629NEPIUNE AVE Feb-11 0.16 0.24 0.16 1 14 2.B 25 0,63U 097 0.51 093 13 U 0.67 0.33 036 0.96U 2,8 4.3 13 1 
24702 PANAMA AVE Feb-11 1.4 015 0.12 073 U 1.2 12 12 08U 0.51 1i8 098 186 U 0.4 034 022 051 U 0.97 08 1.86 0.52 U 
24703 MARBELLA AVE Apr12 7.9 0 ?1 0.067 055 U 0.03 036 057 0.26 U 0.46 0,46 044 0.63 U 148 036 0.12 058U 1 096 0.29 0.62 U 
24707 MARBELLA AVE Sep-12 022 0.079 0.077 055 U 0.96 0.84 069 035U 0.54 0,58 05 0.59 U 1.A7 0.5 118 055U 1.2 0]] 0.33 0.59 U 
24708 PANAMA AVE Aug-12 12 011 0.063 055 U 0.79 0.58 0.55 026 U 0.51 059 047 0.59 U 081 016 113 7.2 1.1 09 0.24 0.59 U 
29709NEPTUNE AVE Aug-12 1 0.057 0.059 058 U 075 153 049 0.6 U 0.45 043 044 0.54 U 0.97 0.16 0.17 0.61 U 13 041 0.24 165U 
24709 PANAMA AVE Mah12 069 12 0.084 055 U 11 1.1 14 026 U 0.44 035 043 0.63 U 029 023 0.22 OSB U 085 057 i72 062U 
24710 MARBELLA AVE May-12 0 22 0.16 0.06 0.55 U 041 1.9 118 0.26 U 0.41 132 041 0.63 U 0,4 0.3 0.21 9.4 0.69 13 0.095 7,4 
29712 PANAMA AVE Feb-11 022 0.081 0.085 0,77 U 091 0.82 - 088 0.84 U 0.90 098 046 0.9 U 033 134 0.32 153 U 058 048 0.36 035U 
24712 RAVENNA AVE 3urv11 012 0.11 0.051 145 U 16 6.5 029 0.92 U 039 039 039 0.40 U 0.26 029 0.14 4.1 R.2 10 0.17 142U 
24715 NEPTUNE AVE PiEll 033 1088 0.094 0.79 U 1.5 1.2 12 0.87 U 0AB 097 0.47 093 U 052 0,29 0.17 0.55U 1.5 11 0.49 056U 
24716 MARBELLA AVE May-12 28 0.11 0,069 0.54 U 092 0.38 018 5.6 146 099 0.97 0.62 U 059 0.28 0.19 890 094 0E5 0.14 4,9 
24716RAVENNA AVE Feb-12 066 0.14 0962 058 U 1.8 3.7 068 138 U 0.45 043 0.92 0.58 U 042 0,37 028 49 1.3 22 133 038U 
09717 MARBELLA AVE .11-12 0,29 0.04 U 0.058 0.55 U 0,77 1.1 0,4 050 U 0.46 OA 0.56 0.50 U 051 0.39 031 065 U 0.9 0,69 037 091U 
29718 NEPTUNE AVE Pabi2 055 012 0072 0.54 U 1,9 1.1 1.2 036 U 145 0.37 0.96 0.55 U LP_ 0.15 0.14. 0.57 U 1.1 0.62 056 036U 
29718 PANAMA AVE Poi- 12 9.7 2.4 0.11 0.68 U 2 1.8 1.8 050 U 0.49 0,6 0.47 2U 096 062 0.54 21 1.9 23 1 i.7U 
29719 NEPTUNE AVE Em-il 2,3 024 0.039 0.56 U 079 0.82 054 0.59 U 0.46 0.53 0.44 0,53U 0.29 023 021 830 0.91 1.5 0.31 0,93 U 
39719 PANAMA AVE Sep-IR 0588 037 0.081 0.7 U 1.1 12 0.82 061 U 0.57 0.53 0.54 2.1 U 038 094 023 3U 1.9 1.8 035 ie U 
39722 MARBELLA AVE lun-12 0.43 061 0.085 0.49 U 0,63 0.49 0.42 026 U 064 1 0.49 0.53 U 047 024 0.16 049 U 0.49 0.47 0.i8 0.33 U 
34722 NEPTUNE AVE Apt-12 1 0.093 0 .068 0.89 U 078 0.58 0.4 0.79 U 046 048 0.45 I U 034 0.14 0097 1.1 U 032 0.37 0.18 0.82 U 
34732 PANAMA AVE AOr12 0.53 0.17 0.066 0.56 U 078 0,73 0]1 036 U 045 057 0.43 065 U 026 011 0.14 0.59 U 0.51 062 037 063U 
74732 RAVENNA AVE Nov-I3 0.53 0.09 0.074 072 U 0,79 18 0.56 032 0.64 063 06 2.1 U 0.68 035 025 3.1 U 1.8 3.4 0.2 13 
34723 MARUELLA AVE 111-12 1 1.2 0061 0.57 U 0.81 1,3 038 0.27 U 043 0.46 043 066 U 029 055 02 0.6 U 13 153 025 164U 
34733 RAVENNA AVE Nov -12 022 0.15 0.14 072 U 1.3 0,72 0.67 061 U 0.58 058 055 2.1 U 0.47 13 0.15 3.1 U 1.3 056 0.55 IBU 
24725 NEPNNE AVE Imi -12 11 0.46 0.062 056 U 075 8,5 0.43 026 U 045 1.6 0.43 064 U 068 99 0.23 130 0.86 7.3 027 0.62 U 
24726 MAIUOELLA AVE Dec-I2 0.56 0,19 0.1 068 U i4 1.6 1.4 098U 031 0.53 053 2U 0.51 045 0.4 3.9 U 0.87 0.72 169 1.7 U 
24738 PANAMA AVI] Nov-I2 0.32 0.075 0.072 073U OB 0.79 0.85 0R3U 044 0.45 0.43 2,2 U 0.99 039 0.17 3.I U 0.96 0.5 046 1.9 U 
34729 NEPTUNE AVIO Oct-I2 9.6 009 0.07 0,62 U 074 0.8 0.66 0941i 055 0.77 0.46 1811 0.3 O.IB 0.16 9 0.81 0.96 0,32 1.6 U 
24729RAVENNAAVE Aug-I2 4.9 0,34 0.059 0,82 U 0.81 2.5 0.38 038 U 03 0.52 0.55 0,94 U 0.57 0.E 0.73 0,86 U 11 3.1 0.18 0.92U 
24732 NEI/TUNIC AVIO Mah 1 0.15 0,19 0.13 047 U 19- 2,l 19 0,99 U Oí 0.46 E.4i 0.51 U 0.36 0.31 028 0 A U 1,4 1.8 1.2 0.94 U 
34732 PANAMA AVE IuIN2 1.1 0.14 0.063 0 %U 090 0.69 035 0,25 fI 0.5 052 051 0.02 U 0.59 0.113 0.15 0.57 U 0.54 0.69 0.16 0.61U 
34732 RAVENNA AVE ]mn-12 0,094 0.064 0.057 E.4 U 0.41 0.34 035 026 U 043 0.45 0.93 0.54 U 0.31 013 021 0.5 U 036 0.35 0.18 0.540 
34733 MAIìBIILLA AVE hm-12. 1.4 0,073 0.071 056 U 0.60 0.56 038 126 U 0,53 0.52 051 0.45 U 039 0.18 0.18 0.59 U 0.6 05 025 0.03U 
34733 RAVENNA AVE 9012 0.15 0,11 0.043 055U 0.36 059 029 058 U 097 0.46 0.93 052U 0.38 24 023 LS 0.19 13 0.19 0.910 
34735 NEPIIME AVE Nov,12 0.37 0,15 0.1 0]U 5.2 25 19 04U 062 0.02 E.G 2U 0.57 048 026 91 1.1 3.5 1 1.8 U 
24737 MARBELLA AVE Dea12 9 0.17 0.13 07U 33 26 2.3 0.61 U 063 0.64 059 2.1 U 0.76 0.93 052 3U I.0 18 L4 186 
2473B NEPTUNE AVE Pcb12 0.38 0,12 0.12 015 U 28 ]2 23 34 0.6 049 045 076U 0.79 0.41 032 078 U IB 3 1.3 0.5 U 
E4738 PANAMAAVR 9eP13 4.4 0.67 0,091 0650 SI 81 069 12 0.52 0.85 047 1.9U 0.31 0.61 0.16 3.i U 1.8 4.4 0.11 170 
34739 NIIIrNNII AVE Seµ11 4,3 1 0.066 052 U LI 1.3 084 0.52 U 052 0.5 0,99 0.56U 059 0.65 025 9.6 16 4.1 0.45 0.56 U 
34739 PANAMA AVE Oct-I2 1.15 0.11 0.097 067E LI 4 13 0.58 II OS 097 041 247 0.67 0.61 038 2847 0.@ 28 0.67 bU 
347391 RAVENNA AVE Mar-I1 32 0.29 008 038 U 1.3 12 097 0.86 U 049 0.55 0,48 0.92 U 027 0.31 0.17 055E 061 081 E.9 0.56U 
24741 MARBELLA AVE 1.12 3,2 7.7 0065 047 U 0.6 0.62 0.38 021 U 0.3 042 0,5 0.5 U 0.72 1 034 38 0,55 1,5 OU 05U 
24744 M1WR3ELLA AVE Mur -13 03 007 0063 1 0.77 076 047 JB 045 0,45 194 12U 0.42 025 0,17 12U 14 0.35 113 096E 
24748 RAVENNA AVE Sep-I3 174 0.1 0.12 059 U 1.1 1.2 1,4 059 U 036 0,98. 052 0.63 U 0.6 1.9 1194 059 U 0.88. 0.68 089 0.i3U 
24740 RAVENNA AVE 0ao10 03 011 0.1 47 15 1.9 15 934 0.31 0,48 051 0.62 U 032 0.15 0,16 062 U 35 5 1.8 120 
34733 RAVENNA AVE 11.12 045 02 0.056 135 U 1.1 1.1 049 0.58 U 0.46 045 049 0.32 U 0.35 023 034 7.7 14 1,4 0.4 0.91 U 
24809 NEPTUNE AVE 3W -13 0,44 012 0.052 0.56 U 097 LI 0,45 0.59 U 147 0,48 045 0.51 U 065 0.61 0,11 066 U 1,4 1,6 13 0,9311 
24509 PANAMA AVE Mac -13 088 0.14 0.56 0.64 U L2 1,7 064 0.47 U 043 0,42 04 0.54 U 032 0.15 032 6.3 0.73 1,2 0.27 151U 
34813 PANAMA AVE áo12 2,4 091 0.1 0.73 U b 25 12 062 U 0.6 180 056 21U 0.6 0.94 0,11 3.1 U 15 12 0.99 i0 U 
34513 PANAMA AVE Aug -12 014 038 0.049 0.83 U 0.42 0.65 035 0.39 U 055 065 054 0.95 U 0.8 0.24 021 170 04 038 0.18 ]e 
24515 NEPTUNE AVE Mir -12 1,8 0.22 106 0.66 U 0,96 091 0,01 099 U 0.42 0,99 04 0.56 U 027 0.34 0,16 066 U 0.51 052 0.31 052U 
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Table 9 -11 

Mull11ple Linear 009009slon nalVSlilnput Data 

Former Nast Pr party 
Carson, California 

A6tle Dnb 

1,2-Di hbwi 
o 

Ben Cachou Ielrncllurl o Chloroform EtIrlbenveno 
Indoor 

Air 
Corna 

Ali 
HuLluu 

r Ah 
Soh-Slab 
Soli Vapor 

Imloor 
Air 

Gore 
Ar 

Onhloo 
r Ali 

Snb'Slnh 
SollVUpur 

Indoor 
Mr 

Gnwge 
Air 

Ou1JOn 

r AU 
Sub-Slob 
Soli Vapor 

Indoor 
Air 

Garage 
Air 

Outdoor 
Air 

Sob-Slab 
SoilVnpnr 

Indoor 
Air 

Gmgu 
Ah 

Outdoor 
Alr 

SWfSWh 
Soli Vapor 

24818PANAMAAVE IwN2 052 039 0.069 049U 062 168 033 0_6U 0.51 0.49 0.48 152U 1 0.3 022 30 0.79 L9 0.14 052U 
248 19 PANAMA AVE Apr-11 47 4J 0.081 0.37U 0.53 2.1 0.35 035U 0.47 044 0.95 M U 089 028 0.18 26 1.6 2.5 MI6 035 U 
24828 PANAMA AVE Sep-I2 0.098 29 0.045 055U 0.54 19 0.38 055U 0.51 0.51 052 059U 18 42 0.2 0.55U 134 029 0J6 0,59U 
24832PANAMAAVE 9Op12 036 0091 0.064 069U 1.2 087 059 0.6U 0.53 0.66 051 2U 036 0.27- 0.23 3U 15 0,67 039 1,8U 
24833 PANAMA AVE Nav-12 062 0.087 0,062 066U 0.86 1.8 0.76 0.57U 0.52 0.51 045 2U 035 0.086 0087 29U 1 - 14 037 bU 
24904NEP3'UNEAVIS SAP-12 2 0.99 014 072U 1.4 18 I.B 0.62U 059 053 034 2,IU 03 155 0.51 3IU 0.9 13 1,1 19U 
24912 NEPTUNE AVE Mar-12 011 0.085 0.057 LI 058 0.54 064 0.94U 0.45 046 041 11U 026 115 0+6 13U 035 146 '023 098U 
305 244TH ST Oct-12 15 2.6 0.12 07U 2 1.7 1.6 0.61U OS 0.5 049 21U 002 0.4 234 3U 1.4 I.1 037 18U 
317244THOT Mat°11 024 0.14 0.14 5.46 U 45 1.7 16 0.420 0.55 03/ 049 0.99U 0,83 039 0.17 390 086 1 092 0.42U 
331244113ST Aug-I2 067 13 0.096 0.65U 1.9 196 150 056U 0.51 044 052 1.9U 027 0.2 017 20U 0,87 1 036 13 
337 244TH ST Nov-10 0.39 0.22 0.095 OJSU 19 5.9 1.3 086U 034 035 0.34 0.92U 037 1.1 0.18 0.55U I6 50 1 0.56U 
341249THST Aug-12 092 0.045 009 0.65U 041 0,36 097 155 U 0,44 046 044 0.52U 093 067 0.13 055U 043 0.32 022 0.59U 
345 249TH ST Nov-12 1.5 0.27 0072 0.72 U 1.1 18 0.9 0.62U 044 046 0.44 21U 0.41 0.23 023 3U 033 0.92 0.39 1.8 U 
347244TIIBT Dec-I2 0.13 0.11 0076 0>U 19 19 1.7 061U O5 048 05 2.1U 091 021 0.16 3U 19 2.4 085 1.8 U 
348 243111S Aug-10 3.1 0.62 0.076 08U 096 9.7 064 24 057 069 156 1.8 U 063 16 0.15 1.1U 13 18 032 0.5 U 
348240TH3T Wall 098 038 0t3 095U 99 10 lá DAN 049 0.43 091 0.68U 09 037 035 0,6811 13 54 092 0.48U 
148299TH8T Ao°-12 B.6 10 0.11 056U 39 16 072 039U 056 059 05 0.6U 0.49 035 0.24 41 43 14 038 0.6 U 
151244THST SH-11) 111 0.11 0.049 OAIU 1.1 6.1 044 0fl1U 039 035 0.38 1.6 U 0.27 0,14 QN IU Id 7 039 045U 
152249711ST RA-411 055 0.16 0.14 034U 2 21 2 0,81U 0.40 0.5 198 0,87U 0.65 036 031 052U I¢ I2 1 051U 
353 249111S 1449-1 1 075 al 0.12 035U 3 22 2 0,83U 144 144 049 080U 05 6.35 0.29 052U I.0 12 097 0.54U 
3542481HST Imi-12 0.52 03 0.062 0,59U J2 12 029 6,4 0S2 0.66 047 162U 0.5 064 019 10 23 63 0.18 0.6U 
357 244TELST 26om12 074 0.13 006 0,72U 091 1.1 0.58 0.62U 152 049 051 2.1 U 0.19 1089 0.066 3.1U 1.7 3.2 146 I,0 U 
3572491E2 8T Aug-12 14 0.32 0.042 0.55I1 0.64 0.63 035 0.58U 0.43 152 0.94 632U 045 0.44 0.14 47 1.1 44 0.10 091U 
350249THST Mir-I2 026 0.15 0.095 0.52I1 2.5 I6 14 094U 0.46 0.46 049 06U 049 0.4 0.46 0.55U 095 012 1,1 058U 
360248'6[0T 751-12 6,9 4.5 0.094 0.58I1' 051 0.38 0.24 06U 0A4 0.44 0.49 054U 0.39 022 Op 067U 0.6 0,67 0,11 0,940 
361244HI0T Nov-10 027 0.13 0.13 0P711 2.6 hl 3.1 154 II 0.48 058 0.47 09U 067 0.5 069 053U 1.7 0 2 0550 
167249THST 02612 03 0.13 0.068 0.63U 185 0>6 0.67 054 U 0.45 039 0,45 12 031 122 02 37 L7 033 03 59 
160249T36 ST Aug-12 0.11 0.061 0.052 058U 0.59 0.82 0.47 0.6 U 0.46 0,51 043 054U 054 129 Op 067U 11 077 024 094U 373 249211S Apr-I2 041 0.14 0.073 09011 1 22 0.64 0.87 U 046 043 1148 I.1 TI .0,32 0.12 0.2 12U 2 8 029 0.9 II 
374248171S'T 0e612 93 016 0.096 0.69U 097 12 0.86 0LU 055 0.5 055 2U 059 1.5 041 55 0.63 097 042 1.8U 
377 NCH S'T 304-12 21 2.5 0.050 0.55 U 0.56 1.8 0.44 050U 044 046 144 052U 14 0.55 0.13 0.65 U 0.64 1.7 0.3 0.91U 377 249111S Aug-i2 0.72 0.048 1044 0.33U 103 25 04 039U 0:55 16 054 0.95U 051 0.45 226 130 045 048 021 0.93U 
3702490119'0 P02.12 052 0079 0367 OSLO 1,9 IH Ll 900 045 041 949 0,53U 03 0.51 019 0.54U 23 29 0.53 0.34U 378 249111S 04np11 037 0.91 0.11 0.43U 15 1.2 081 12011 0,57 056 055 046U 153- 051 11,25 4 12 26 0.47 0491 
1832491}1ST 1e0-12 044 0.15 0.083 0.54U 0.87 L5 058 0250 051 141 032 062U 0.42 014 0,36 11 097 24 0.26 061U 
AID 249THS'T Mar-12 2.3 1.5 0.051 089U 1.6 1.5 14 16211 055 9154 031 0.71U 07 0.68 02 084U I6 U. 0.68 0.66U 
412249'1'118'1' Sep-12 0A3 0,097 006 033 I3 2.3 1 0,63U 15 0.46 15 22 U 0.36 026 029 3.I I1 IA 58 09 G,5 

Nnsu. 

All e0mmhalime are repo itetl in V8G 
o.non.u3eN 
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Table R -11 

M Atil eLinear Regression Analysis Input Data 

Former East Property 
Carson, California 

'alóres On 

.Xylene Nnpl LEON e o levo 'Tetrae broelbuno T Ium 
Intloor 

Ale 
Garage 

Al 
Onlduur 

Air 
SnE.SIuI] 

Sull Vapor 
Licloor 

Alt Curage Air 
Outdoor 

Air 
Soh-SInd 

Soil Napar 
Indoor 

Air Corona Air 
OuMUOr 

Alr 
SnbBln4 
Sol] Vain) r 

Intloor 
Air 

Conige 
Alr 

OuMOOr 
Air 

Sub-Slob 
Sall Napor 

Indoor 
Alr 

Garage 
Air 

Outdoor 
Alr 

Sub -Slab 

Sali VOpar 
24401 MARBELLA AVE Mu -12 L I7 653 0,87U 0.19 0.029 0.09 I3 046 0] O.EU 0950 ).Ee 023 0.12 17 3.2 6.] UA2 5.9 
24902 NEPTUNE AVE 0ü-12 It 092 098 e,9] U 0,65 026 0.37 27 07 i34 035 1 2 042 074 0.13 1 2.3 19 1,6 0.53U 
24402 PANAMA AVE 0wi2 29 2.8 3 0,97U 037 0.14 018 3.5 1.1 0.99 IJ i.2U 022 o,Tt 0.24 1 8.1 48 4,0 0.53U 
24402 RAVENNA AVE Wc-Li ].3 96 l0 O. 12 0.98 0.]2 1 25 3,1 38 0.]U I4 0,97 0.82 0.49 U 14 IS 16 3 
24902RAVENNA AVE Moyld 0.66 055U i45U 0,740 12 0.18 023 0.32 03 031 U 025 U 0.33 U O. 033 0.094 Ill 3 92 054 0.55U 
24903 NEPTUNE AVE Nov -12 2.6 38 0$7 095U OSl 0.32 0,21 29 1 1.3 024 U 1.2 U 0.089 0D69 0.053 Ill 10 8.3 1 0 52 U 
24905 MARBELLA AVE Mnpli 2.4 2.5 2,2 0.84 U 0,22 0.14 014 62 084 0.93 087 0.92 U D. 0.88 0.084 19 52 4,7 32 0 55 U 
24906 MARBELLA AVE Mi 12 3.4 9 Ai 0.73 U 034 0.1 0,16 IB LI 2.1 13 0.33 U 3.5 0.32 0.73 I U ],3 ],1 62 22 
24906 NEPTUNE AVE lon-IS ].9 IS 8 0.79 U 052 13 034 091 2.5 4,5 28 0.35 U 0.4] 0.38 0.44 0.5 U 21 46 22 i.4U 
24406 NEPTUNE AVE Nor -10 U 16 73 037U 1.1 IB 0.39 0.73 9.6 5,7 25 0.22 U 0.9] 0.42 039 0.5 U Si 16 12 22 
24406 PANAMA AVE Aug -12 16 200 1.4 0.77 U 0.19 0.53 0.28 3.9 091 59 opí 034 U 0.26 14 0.24 1.1 U 2.9 27 2.1 66 
24409 NEPrt1NE AVE May -12 99 36 19 0.73U 1.1 19 0.11 47 1.5 I3 0.69 0.33 U 058 0.27 0.1 039 U 11 29 2.9 0.37U 
24410 PANAMA AVE 1u1-12 4.9 26 1 0.95 U 0.58 2.] 0.12 2.8 U 1.9 9.5 D. 064 U 0.41 0.14 0.23 - 1.5 U 8.0 61 2.1 0 36U 
24411 MAR0LLLA AVE Ape-12 1.8 24 1.1 0.72U 0.23 0.2 0.15 2 095 099 534 032 U 2.5 0.17 0.39 0.99 U 13 22 2.1 037U 
24411 PANAMA AVE 0co12 23 27 2.6 092U 0.23 0.23 0.17 1.9 0.84 OYS 0.93 I.IU OJS 0.18 0.17 48 4.5 4.1 43 65 
24413 NEFTUNE AVE Oct 12 2.1 12 1.4 A] 0.23 I.1 0.17. 3.4 0.92 16 0.99 IdU 0.13 031 0.0]] 1 ].g 12 26 1200 
24417 RAVENNA AVE 5ii42 3,8 9.8 19 094U 046 1 0.2 19 1.6 9.9 O,GI I,IU L1 0.31 0,16 0.99 U 1I 5,5 3 0.51U 
24416 NEPUNE AVE Iul -12 35 7 2.1 0.49U 025 0.21 0.25 31U I) 2.3 0.75 0.2 U 0.4 0.29 0,21 1.6 U 13 94 32 0610 
24416 PANAMA AVE May-12 2 2.7 0.69 0.5U 1.4 0.54 0.11 0,68 0.65 0.3 031U 0,34U 095 0.055 0,089 1 S.1 3.5 12 0.380 
24419 NEPIl1NE AVE Au 093 1.1 0.57 048 U 0,39 0.13 0.19 086 U 047 0.35 i.27U 0.66 U O. 0.062 0,013 U 049 U S.4 21 12 0.57U 
24419RAVENNA AVE IMIS I,3 19 0.52 U 0.77U 0.28. 0.13 0.055 031 U 055 iS 0.29U 0,34 U 0 .1 0.058 617 1.1 U 48 4.2 059 039U 
24920 PANAMA AVIS 0¢-12 3 4.1 2,7 092U 0,77 0.28 0.24 2,6 1.2 L5 1 I, I U 038 0.7 0,3 OWU 12 12 5 - 0.5U 
24422 MARBELLA AVII luH2 LR 2.4 0.73 048 U 0.28. 0.16 0.19 0,82 U O. 0.]2 029 U 062U 0.34 089 0.17 e, %U l9 flb L4 4.6 
24922 NEPTUNE AVI. 3nM I 6,9 99 2.4 056 U 065 0.55 0.21 I.3U 2.6 3.4 081 092U 024 0.18 035 1.3 U 23 67 4.3 0 68 U 
24422 RAVENNA AVE Bec -12 24 3 1,1 093 U 009 0.1 0.15 2R 0,56 1 1.3 1,1 U 0.16 03 0.2 0.98 U 8 5,5 5 0.51U 
24423 MALBEIJ,A AVE lu H2 1.2 I I 065 0.6 U 032 0.086 0.29 13 0,65 0.34 0.29 0390 i,22 0.57 0 75 2(4 Ai L6 0.39U 
24423 NEPIUNII AVI, OG -12 2.5 2,2 2,i 097U 055 0.3 022 359U 0,99 0.27 O. 13U 0 9 0.14 0,17 1U 25 5 5 '65 
24423 RAVENNA AVE 00612 2.5 3J 2.8 041 U 029 016 0.12 5,tl 1 1.2 LI 13 0.16 045 0.18 0.99U 84 11 79 051U 
24426 MAROEIIA AVE Fe 412 3.9 3,2 3,3 064 U 0.56 026 026 14 I3 LI I.1 047 U 0,29 029 034 19 11 ].2 62 035U 
24406 Ni''UNII AVE CCEE IS 22 ]l 0.55 U 0.81 0.83 OSB 1.30 q.6 6.9 25 0.91 U 035 044 036 1.3 U 70 97 14 0,68U 
24426 PANAMA AVE Uec -12 SS 28 2l 094 U 035 5.3 ' 0.18 2,1 I3 

1 086 I.IU 1,7 021 0.21 '0.99 U 11 q2 38 24 
24427 MARIIIII.IA AVE Ap I 18 21 14 0.85 U 319 0.55 - 0.1 1.6 o,fiL 0.79 Oñ 0.94 U 039 0.099 0.454 5.1 29 ].2 23 0.6U 
24929 NEPTUNE AVE du -11 19 77 8 4,5 093 LI 0.54 1.4 4.4 23 27 0.8 U 353 0.54 0.45 360 22 84 II 33 
24430 PANAMA AVE Nov- 12 2.4 29 1.2 0.92 U 098 0,23 0,16 23 0.94 1 0,45 1 U 0.096 0,061 0.14 12 26 9,4 2 i.5U 
24432 MARBELLA AVE Mnr -I2 0.63 0.58 0.69 0.83 U 0.11 0,15 0.065 5.9 3.23 022U 024 0.9U CIS 0,074 0.15 15U 17 LI LI 0.55U 
24473 MARBELLA AVE Mor-L 18 E4 1.3 0.81 U 0.23 0,18 314 6.5 0.89 0.i7 048 0.36 U 037 0.19 0.1 7,9 99 32 28 0.410 
24476 PANAMA AVE IaN2 3.6 0.97 0.91 0.98 U 0.71 035 0.16 0.74 U 1.5 0,38 0l3 0.57 U 14 0.11 0.19 9.G 3,9 27 27 05U 
24502 MARBELLA AVE May-12 095 1.3 1.1 0.73 U 0.17 0,13 0.17 3.4 036 047 0l9 033 U 032 L4 0.35L IU 27 3,1 3 0, 37 II 
24502 RAVENNA AVE 101-12 0,55 0.72 0.71 0.48 U 0.23 0.11 0.084 3U 036 028 U 028 U 0.67 U 0,14 0.055 025 LEU 2.4 2,6 I3 059II 
24502 RAVENNA AVIS neHO 1.5 LS 1.6 055 U 0.43 035 0.48 L3U 0.42 0.35 055 0.9 U 0,44 0.097 0.092 LlU 8.1 3,1 29 0 07 
24503 MAIBELIAAVIS Mar -12 1,5 46 0.86 0.89U 032 0.54 0.17 _ 35 055 1.5 031 0.98 U 2.1 0.45 0.072 140 q4 17 21 0 62 U 
245503 NEVI UNIO AVa Apr12 1,2 1.7 0.42U 20 0.21 0.17 0.14 I. 0.45 056 02U 4.6 0.057 0.1 022 1.7 U 2.1 3,8 093 16 
245)3 PANAMA AVE Aug-32 4,1 24 0.76 049U 09 0.26 0.12 45 1.7. 076 029 U 069 U 0.2 0.099 033 096 U 9 4p 1.9 4,6 
24503 RAVENNA AVE Nov -I2 2,5 11 0.8 0.95U 0,34 0.43 0.16 04 13 4.8 03 12U 0,73 0.12 0.1 19 4.8 Il 1.3 0,52U 
24)06 MARIELLA AVE Mar-12 1 3.6 084 0.92 U 0.18 0.p 0.076 3.8 036 12 0.29 0.5 U 0.096 0.069 0.19 0.5 U 2,3 62 1.5 057U 
24908 NEVI UNEAV /I 1nN1 AI 110 fi 0.76 U 045 1.5 078 0,6 25 32 2.1 0.7 U 0,5 0.51 0.43 049 LI I2 110 11 0.68 U 
24518 PANAMA AVE Apr12 13 1.8 072 077U 029 0.14 0.094 53 056 0,67 0.27 039 U 1.7 0,71 0 .074 LIU 9.4 3.l IS 74 
24319 NE11UNS AVE IDI -12 073 2,2 052 U e44U 027 0.15 0.055 0.72U 035 0.73 0.29 U 055 U 029 0,095 0.11 041 U 1.9 650 09 13 

24509 RAVENNA AVE Apt12 1.2 22 095 091 U 049 036 0.1 0.77 047 072 031 099 U 1.1 1 022 10 9.5 5 IS 0,63 U 
24512 MAROPLLA AVE an-12 3,9 3.4 3.8 074U o, 19 02 0.51 0,92 I4 12 13 0.33 U 0.29 0.21 0,2 0.48 U 7.5 fil 7 0.38 U 
24513 NEPEUNE AVE Aug -12 O. 0.89 048 U 047U i,07 0.15 021 2.9U 045 0430 0.260 66611 0.29 0.58 0,067 I 5 29 23 1.1 0.580 
24513 RAVENNA AVE Mny -12 1.3 098 046 U 0,79 U 0.4 021 0,047 0.38 e.67 0.5 0.25U 033 U 19 0.092 0,16 1 III 1.9 0,55 0.36U 
24516 MAREELLAAVE Mny -12 2 19 0.5U 0,76 U 0.42 0.51 0,12 IL 063 395 028 U 0,34 U 079 0.15 0,083 1 4.1 2.8 051 0390 
24517 MARBELLA AVE 514 -1E L6 2.2 668 E 027 09 0.16 2,5 0,67 0'SS 637 65 0.070 O.1 0.045 59 42 3.7 12 45 
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Tabla 2 -11 

Mu11tlple Linear Pegresslon An Iysls In Data 

former Nast Prop rty 
Canon, Californie 

Atl9reu Daba 

m.p Xylene Nnpbll alo nu o% Imuo Te4nebloroelbeig 'Colmo 
Indoor 

Ale 
CnruBa 

Ab 
Oultloor 

Alr 
Sub-Al nb 

Son Vnpor 
Indoor 

Alr GnruçeAlr 
Onttlaor 

Alr 
Sub-Slap, 

Soil Vapor 
ludo or 

Alr CnraeoAlr 
Ounloor 

Alr 
9nP91n1p 

SoilVnpor 
bulo or 

Ab 
Gongo 

Air 
OuMOOr 

Alr 
Sub-Slab 
Soll Vapor 

InUOUr 

Alr 
Garage 

Alr 
CulJOor 

Air 
Sub-Slab 

Son Vapor 
24518 RAVENNA AVE PI-12 13 0.83 0.79 0143 [1 072 0.1 0.12 2.]U 0.59 032 0.29U 0b1U 0.16 0.1 0.13 1.4U 03 L4 L4 0.54 U 
24519NItpIVNOAVE ]un-12 1.3 3.6 014 04]U 0.19 49 0.11 2.9U 0.98 1.3 0.2$ 0E6 0A7 0.15 0.091 1.5U 33 11 L9 0.50U 
24522 MARBELLA AVE Apr-12 L] 1 065 0]6U 051 0.10 0.12 2,} 0.67 0.38 024U 034U 025 0.081 0.11 IU 59 IB 11 0.39 U 
24522NEPUJNOAVE Apn12 33 2.4 1,2 096V 023 017 0.19 L6 LJ 0.89 . 0.41 IU 0.11 012 0097 I.BU 0 14 2 0.67 U 
E4522 RAVENNA AVE Aug12 1.2 038 0163 1.2U 0.32 0.17 0.18 1.3 056 0.29 U 03]U 0.53 U 0.21 036 028 1.6 U 9,8 OtilU 
21523 MARBELLA AVE Apr-12 0.94 Le 1,1 0.]3U 033 0.31 0.096 0.5 035 0.53 0.39 033U 0.5 039 0.059 4í l 28 1.9 3.1 
24523NEIr1UNEAVE OeH2 2.5 4 0.96 0.0]U 0.38 0.62 0.21 19 0.95 1.4 0.37 064U 0.11 0.11 0.56 048U 7 }9 IB 0.47 U 
24523 RAVENNA AVE Aug-10 2.6 280 IB 0.5]U 042 14 0.45 22 1 120 075 093U 0.18 0.18 015 1.3 U 5.9 450 6 0.690 
24523 RAVENNA AVE Mor-I I 3.2 30 I1 0.5]U 096 0,7I 0.10 2,5 I.2 II 0.42 024U 0.16 0.14 0.099 I.9U 98 110 1,9 OfU 
24526 MARBELLA AVE Apr-12 19 4i6. 097 176 032 0.42 0.12 2] 0.69 17 020 054U 0.13 0.11 026 IU 4.0 15 11 0.39 U 
24528NEp1UNEAVE ME-12 1 35 28 9.] 014 0.12 0.084 10 023 11 094 032U 35 0.14 012 0.99 U 3,6 6.8 4.4 0.37 U 
24529NEPIVNEAVE Mar-12 19 36 13 3.] 1.E 24 1.100 2] ],1 I3 048 0.35 U 0,21 0,084 0.13 82 ZI 45 40 04U 
24529 PANANA AVE Maa11 2.0 2i9 094 0.77 U 11 080 0.26 IS 1.3 0.95 0l4 01gU 0.6 0,32 047 0.44 U 61 21 1.5 II.4U 
24529 RAVENNA AVE Aug-11 1.7 94 1.1 5 042 0.93 0.l 25 0,65 J] 04 040U 0E1 0,091 0.089 95 ].1 12 29 0.55 U 
24532 MARBELLA AVE Apr-12 2 16 1 0.85U 0.54 0.13 0.13 092 077 0.56 0l7 094U 0.15 0072 00]] 1.6U 5 3.9 IS 0611 
245J2 PANANA AVE M1µ12 4.2 10 0.57 0A3U 051. 005 0.11 0.76 q4 29 028U 0d3U 052 022 0.46 042U 6.7 I8 0.94 0.3)U 
24532 RAVENNA AVE Nov-12 3,6 6.1 3.1 09511 05 0.6 0.43 IB li4 R.1 LI 1.2U 12 3,5 037 IU 12 11 52 0.52U 
2459 PANANA AVE Sep-I2 3.4 4.4 1.4 099ll 0.42 0.5 031 29 L2 1.6 049 064U 0.4 0,12 0.13 0,98[1 ' 6 12 24 0.54 U 
24533 RAVENNA AVE STA 12 2.2 2 1.1 088U 1.6 018 0.13 0.61 09 . 0A1 039 1,1U 0.13 0,095 1B8 093U 4.9 4.9 1.9 048U 
24602MARBELLAAVE Mnp12. 1.5 0.56 0.74 U 0L9 0.22 028 Lí 066 0,83 429U 0.33U 1.3 045 0.11 0AU 3 5.9 0.97 32 
24602NPMUNEAVE. lun-12 1.2 13 099 0.47 II 0.13 020 0J2 093U 040 0,59 03 056U 0.11 0078 0.11 0,92U 2.4 2L 29 0.49 U 
29602N2ITVNEAVO Mno-ll 1.3 2 11 0.37U 0.3 0.28 088 1.6 0,5 0ß9 045 071U 0.13 03 1.17 05U 29 5.4 22 069U 
29602 RAVENNA AVE 0G-12 1.7 I.í 11 0.97U 0.63 0,1]] 0,15 5 BYL R5 0.91 0.090 53 0,I9 1.3E 14 6.] 49 2.9 1.52U 
29633 MARBELLA AVE Nm10 7.2 11 6.3 0.57U 0.43 0.66 036 210 28 4,5 21 0.20 1.9 90 0.] 11 I2 16 II 0,11U 
29633 MARBELLA AVE 0G-10 2.3 39 096 056U 0í46 0.35 02 1.8 1.1 13 0.28 4]4U 1.3 0,9 0.074 14 4 3p 1.9 11,6]U 
29633 PANANA AVE Od-¢ 39 09]U L3 0.22 0.19 459V 1.1 075 0.5 11U 007 0.092 0.099 1 5.J 1.1 4 b.tl 

24603 RAVENNA AVE May-13 19 6.1 1 076U 0.56 0.96 03 0.96 0,74 2,2 0.95 0.34 U 0.40 0,11 0.12 I U 
24606 MARBELLA AVE ha-12 3.9 6.1 59 3Y 042 0.31 047 0.76 1 2,2 L9 0.34U 047 047 0.96 27 II 12 10 14 
24600NeP1VMiAVE May-12 16 6 0.73 026U 029 016 0.16 0.]] 057 1.1 1100 0.34 U 014 0.15 0.072 10 2.4 Sb 13 0.39U 
24608 PANANA AVE Apr-12 2 1.9 16 077 U 046 0.[) 0.13 41 023 065 0.53 034U' 008 0.086 0.084 03 
24600 RAVENNA AVE May-12 2 0.59 0]]U 029 03 L6 0A6 0.43 1.1 0¢0U 039U 66 03 0.13 1.1U 6.1 21 I J.l 

24609NEP[IMEAVE EN-10 61 5.4 4.5 036U 055 0.99 034 19 21 19 1.5 0.690 039 04 0.19 0,48U 16 6.1 56 ONU 
24609 PANANA AVE Feb-11 2.1 39 L6 036U 053 035 0.18 3.2 0.79 I.1 0.55 1.]U 0E1 13 0.18 049U 5 6.$ 9.9 0640 
24619 RAVENNA AVE. Sop12 2.3 1.6 IS 092U 01 0.91 031 0,92 0.97 061 0.62 1.1 U 0,61 0.35 0.14 O,Y/U 4 9.3 2J OSU 
24612 MARBELLA AVE Mby-12 093 035 053 076U OS6 0.15 0.11 03 U 097 015ll 035U 034U 074 0.54 0.041 IL 2,q I.1 1 0.39V 
29012 MENTIRLE AVE PAT-11 3,9 J2 Z9 039U 1 0.6] 065 2 l.9_ 1.1 1 094U 027 0.27 0.18 14U 99 57 49 0]U 
29612 RAVENNA AVE 01-12 2.7 3 3 089U 0.19 0.16 021 55 1 1.1 LI 1.1 U 0.11 0.199 1.010 0,94 U 5.4 7.9 q6 Sl 
29611 MARBELLA AVE 01412 3.2 37 11 OBBU 0,92 0.22 0.097 D 13 L2 0.99 0.58U 009 0.082 0.086 0.M I1 6.1 6.5 19 0.400 
24613NEITUNEAVE May-12 0.9 1.E 059U 0460 05 0.18 0.095 0]4U 0.39 IN 0.3 U 0.56 U 0.19 0.073 0.1]- 0i42I1 2.4 1.9 1,1 0.490 
24611 PANAMA AVE Feb-11 4.4 2.8 34 036U 013 01 0.21 OB LS 094 1,1 0.7 U 042 0.23 0.33 120 9.8 1] ] 0.68 U 
24613 PANAMA AVE ecp12 0,58 068 0.57 0%0 0.10 0,079 011 4.5 0.06V 0.31U 0.20ll 1.211 0149 0.19 0.15 190 9 1.1 11 4í3V 
29613 RAVENNA AVE Mupll 1,2 2.5 0.] 0100 015 0,91 1.14 28 0.52 091 0.26 0-49U 0,33 0.91 00]] 040U 31 S3 1.0 l] 
24616 MARBELLA AVE Mu-11 1,6 16 LB 038U 035 0.15 021 094 0.58 054 013 0.)4U 031 0.21 0.23 0ß2U 3,5 36 39 091V 
2461] MARBELLA AVE Muy-12 1,7 3.1 0í0U 434U 066 1149 0.98 4] 0.61 097 032ll 0.33 U 03 1.4 013 39 IS 13 0.91 53 
24610 NEPTUNE AVE lw-I1 03 9.4 9 0350 047 0,9 0.92 14 2.9 3.R 3.1 0.73 U Ob] 0.67 0.7 0.520 IS 19 IS 0910 
24618 NEPTUNE AVE IoFld 1,3 3.0 098 0A7U 1 059 0.61 29U 0.43 1 026U 0.66 U 0,046 0.34 0.041 0511 29 319 0.98 0.58 U 
24618 PANAMA AVE Apr-13 1.9 4.1 0.9 096U 0.32 0,29 0.11 E 195 1.2 012U 0.34 U 932 0.22U 0.11 IU 7.0 b 09 0190 
29619NEYfUNeAVE 1¢612 E ]9 1.3 0.09U OA 098 0.2 0B4U 0.86 9 047 0.66 U 0S6 0.95 016 049U 19 77 2 0.5]5 
24619 PANAMA AVE Dec-11 5.6 ].1 8.4 0.64 U 03 0,28 097 044 2.1 2.5 3 0.47 U 3.8 034 014 0.99U 97 12 11 3A 
24619 PANAMA AMI Feb-11 4.9 5 5 039U 449 0.35 3.50 24 19 1.] 18 0.74 U 6.1 1.2 044 0.52U 10 9,0 96 9A 
E4622MA1<OR4.AAVE N3µ11 9.1 IB 2,7 0.92 U 499 0.59 0.12 OSSU 3.9 55 0.99 LIO 011 03 0.24 0.9]U 19 20 4.1 0.511 
2462EN0P1'IMOAVO Mnr-12 3.3 3.4 017 0.89 U 0.23 0,15 0.12 3.1 1.6 1.9 019 090U 0.4 0.71 0.12 1711 11 14 13 0.62 U 
24623 MAREE LLAAVII loo-11 62 7.4 314 03]U 0.97 19 0.5 096 21 26 19 0]2U 25 0.99 0.39 05U 13 13 99 0590 
E962JNEP1'UNeAVE Mor-11 29 9.E 3.4 0.37 U 1 0.33 0.48 OS 1 1.9 L2 0.47 U 0.2 0.19 .025 OSU 6.1 4.5 65 0.47 U 
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24627 MABBELLAAVE Mir-12 0.96 1.4 038 0.9] U 024 0.13 0.061 2,9 U 043 0.55 0.29 U 066 U 0.068 0.13 0.15 1.5 U 22 36 13 0,58U 
2162$ MARBELLA AVE IDIU11 1 1.2 1.3 0.38 U 011 0.13 0.32 12 079 042 039 049 U 0.055 0.056 0,062 19 IB 1.8 1,5 0,56 U 
E4628. MARBELLA AVE Godi 1.5 2.9 28 0.76 U 0.12 0.11 0.12 051 09 1 039 0.14 U OJ 0,17 0J6 0,49 U 3. 
24629 NEPTUNE AVE Pabll 9.9 16 4 0.545 44 2.1 041 I.0 3l 58 1.4 0.57U 031 038 0,4 12U 12 IB 6,5 0.475 
24702 PANAMA AVE Febl l 33 28 3.9 0.35 U 057 0.19 0.9E Ofl 1,1 0.93 12 0.68 U 053 0,52 018 098 U 11 5.2 J9 36 

24763 MARBELLA AVE Ap5 1 2 2.2 25 0.76 0.76 U 0,67 0.75 0.12 4 1 087 0.28 0.34 U 033. 1 0,26 I U 5 9.5 14 039U 
24707 MARBELLA AVE Sep-I2 3.3 2] 1 0.94 U 056 0,77 035 14 12 0.95 0.37 0.6] U 0,21 i,I 054 II 6.6 45 2.1 0.51U 
24708 PANAMA AVE Au¢12 3.3 2fi 0.78 0.77 U 13 66 0.19 3,8 Id 1.1 0.25 034U 1,2 042 023 2 11 l 14 0.4 U 
24709 NEPTUNE AVE Avy13 2.7 I3 0.] 0.q8 U 0,97 0.38 0.073 0,91 U I,I 0.53 0.27 0.68 U 0.9 0.094 036 48 7 l L4 0.6 U 
24509 PANAMA AVE Mar-12 3.9 Il 25 0.76 U 038 0.13 Oli 6 4J 0.68 0.89 0.34 U 035 0,11 0,16 1 4.3 3.1 4 039U 
24110 MARBELLA AVE May112 1.2 66 0,5 U 57 023 0.14 0.076 3.5 047 2.1 0.28 U 37 0.1 0,12 038 1U 9 I8 071 35 

24712 PANAMA AVE Feb-11 1.7 IB I.3 0.37 U 039 035 0.1 0,13 0,A 0.61 0.46 0.71 U 0.68 12 011 0.5U 5.7 3l 2.l 0.9U 
24712 RAVENNA AVE Pub 11 8.2 43 038 0.37 U 038 05 0.12 5 28 14 0.21 0.95U 0.48 0.063 0.11 4.6 16 69 13 0.ASU 
24715 NEPTUNE AVE Feb-11 SI 44 L8 0.38 U 0,91 1.1 0,21 034U I,8 1] 0.62 i.73U 0.16 0.16 0.17 0,52 U 13 10 33 0.71 U 
24716 MARIELLA AVE M22-12 2.8 2] 051 U Oli U 0,56 I5 0.089 4.9 1.1 1.1 028 U 034 U 0.63 1.44 0,037 Si 4.8 23 Olé 6.2 

24716 RAVENNA AVE Peb.12 4.4 75 L1 0.68 U 067 059 0094 1.5 1.6 2.5 0.41 0.5 U 0.099 0,046 0.094 068 U 9 18 b 0.37 U 
24717 MARBELLA AVE iii-2 13 24 1 047 U 0,31 0.15 027 2.9 U O.48 0.82 339 0.66 U 6.57 0.075 0.26 10 2.8 96 14 658U 
24718 NIWPUNE AVE Feb-12 J 1,8 1.8 6.64U 0,5 0.21 1,2 13 1.1 366 064 0.47 U 14 0.69 0.31 12 9.9 9E 31 0.35 U 
24710 PANAMA AVE O3h12 4.4 10 Y4 0i92U 033 0.37 03 0.67 18 3.9 IS LI U 2 1.6 0.19 200 16 12 83 0.5U 
24719 NEVI UNE AVE 7u1-12 2,3 0.48 U 0.34 0.27 0.17 3U -081 1.4 .039 0.67 U 0.36 0.088 0.055 i3U 5.8 5,1 18 0.59 U 
24719 PANAMA AVE Sep-12 4,1 4 084 1,930 0.41 0.6 0.13 1.6 1.6 1.3 035 125 0.95 0.16 0.15 1 6.1 42 1.6 13 

24723 MAIi01il1A AVE TA-12 09 1 059 0.76 U 0.33 02 0.14 0.74 0.35 036 03U 034 U 0.32 0.05 0.035 042U 53 3,9 0.99 4.8 

34722 NEPIUNII AVE Apr-12 0l,- 0,67 046 U 0,17U 0.35 0.11 0.24 1.8 028 0.24 022U 0.85 U 4.7 0.13 0.035 14U 2 1,3 0.74 38 

24722 PANAMA AVE Apr-12 1,6 1.1 12 1,77U 039 0.16 0.12 7.3 0.6 0.65 044 034 U 035 0.29 0.27 1.1 U 39 4,4 24 0.4U 
14732RAVENNA AVE Nov-I2 7,7 1.1 0.59 0198 U 0.62 1.1 0.2 2.1 4.6 5 0,8 U 12U 0.16 0.051 0.039 1 15 V 1.1 0.53 U 

24733 MARBELLA AVE lui-12 48 22 0.81 0.79 U 0,32 1.3 0.2 0.57 12 7,8 028 U 035 U 0.31 0.077 0.19 LI 28 
24723 RAVENNA AVE Nov-12 4 19 LS 0,97U 0.41 0.28 03 LI 1.6 079 0.73 12U 035 0.1 0.12 I U 7,I 3,3 LS 0.53 U 
24735 NEP3JOIL AVIO Jum12 1.6 DI 059 016 U 028 6.6 007 0.83 0.73 7.2 029 U 034 U Ib 037 0.12 I U 3,0 16 1 0]9U 
-0726 MARBELLA AVE Dec-12 2.4 2.4 15 092 U 0.41 0.18 0.18 3 09 089 0.93 1.1 U 0.18 023 02 097 U 11 3.9 9 OS I3 

31ID8 PANAMA AVE Nov-12 3.8 2.1 1.9 099 U 0.2 5.13 0.11 21 1.1 016 0.2 12 U 038 0,074 0,07 I U 59 1.5 4.3 3.54 U 
24729 NEMINNE AVE IX1-12 13 2.3 15 0.84 U 018 0.18 0.11 34 13 OSI 0.53 I U 0.093 0,056 0,058 089 U 89 43 2A 346U 
29729 RAVENNA AVE Aug -12 2 7.2 5.5U 1.1 U 0.35 0.14 0.099 12 069 1.6 0.28 U 05U 0.15 0.1 027 LOU 5.1 9.7 0,83 0,$8U 
34732 NEPTUNE AVE Mir-11 4.1 5.3 44 033 U 3.7 19 0.19 04] 14 L8 1.6 047 U 0,43 0,63 039 045U 79 12 7,2 15 

24732 PANAMA AVE Son-12 12 21 0.5U 014 U 0.31 02 038 IS 09 0.71 0.28 U 0.33 U 0.9 0.36 0088 I U 37 4.1 030 23 

29732 RAVENNA AVE Jun-12 09 086 0.55 037 U 0.17 03 0.066 0.31 U 041 035 028 U 034 U 0.17 026 0.1 0.43 U 15 1.7 LI 039 U 
29733 MARBELLA AVE. Suo -12 145 LO 0.5U 0.77 U 037 0.5 0099 055 03 U 033U 0.28 U 0.34 U 0.56 0041 021 LIU 4.3 21 094 11 

24733 RAVENNA AVE 7ub12 081 48 051 U 0.97 U 058 0,15 0.14 29U 0.34 14 018 U 0.66 U 0.I3 046 0.037 61 4 le 0,84 038 U 

24735 NEPIUNE AVE NE -12 5.2 10 26 095 U 035 0,40 045 1.7 1.8 16 090 1.1 U 0.58 032 024 I U 22 24 43 031 
24737 MARIONI.LA AVE DA-12. 37 l.9 10 095 U 042 0,24 039 I3 1.4 IA 1.4 1.2 U 3.5 0.39 037 33 15 7 6.1 46 

34738 NEPI'UNII AVE PRBI 3 SB 11 4.i 61 UE] 0,86 025 2 19 3.6 17 0.65U 033 0.26 031 7.5 99 14 68 10 

24738 PANAMA AVE Simi 2 34 19 13 0.88 U 031 049 02 19. 1.4 28 042 1.1 U 0.8 14 0.11 0.93 U 5.3 19 3.1 OASU 
24739 NERUME AVE Sup12 3.4 13 1.2 0.97U 133 0.93 0.31 1.2 11 3.9 046 0.6 U 0.68 037 0.49 0.45 U 5.5 5.6 2 0.52 U 
34739 PANAMA AVE OU-13 2.4 12 2.9 29 U 03 0.27 026 091 OM 3.9 1 1.1 U 0.12 1.43 0.17 0.96 U 4.6 21 4.8 26 

34734 RAVENNA AVE Mlmll 1.6 22 1.3 038 U 048 0.44 053 31 0.57 n38 047 033 U 0.21 013 02 0.51 U 5.5 5.4 3.2 E.7U 
34741 MAIBELLA AVE IN-12 1.6 53 0.55 0.74 U 051 iS 0081 0.36 0-12 2 029U 033 U 0A 019 0.11 700 4.3 4.0 1.1 038U 
24744 MAREW0.A AVE MIns12 47 1,3 05 0.91U 041 0.29 0068 088 1.9 0.46 0.21U 0.99 U 0.46 0.076 0.15 58 6.1 29 1.1 0.63 U 
24748 RAVENNA AVE Sep-I2 22 31 33 0.99 U 031 017 036. 3.6 0.87 0.77 1,1 067 U 011 12 0.66 05 U 4.4 5,4 56 6.54U 
24740 RAVENNAAVE DeN10 11 3E 73 49 0.45 1 0.39 25 2.8 75 i0 34 09 0.26 0.29 062U 9.7 36 40 26 

34752 RAVENNA AVE soi-12 3.0 3,9 15 047U 0.9 053 0.14 22U 13 1.5 0.96 066 U 021 19 0.18 155 9.2 9,fi 2J 0.580 
24809 NEPTUNE AVE 121-12 55 7.9 I 0148 U 0.64 I3 019 3U 2.4 27 0.38 083 U 031 0003 117 1.5U 14 8,9 1.6 0.590 
24809 PANAMA AVE Moo-12 2.6 4.7 0,94 0.89 U 0.17 024 011 2.9 1 1.4 035 0.47II 04 2 0356 047U 39 35 1.5 0.54U 
24812PANAMA AVE Dec-12 33 38 24 0,97U O.AP 1.1 034 19 13 1.4 09 12U 023 039 0.19 I U 79 81 3.9 30 

24813 PANAMA AVE Aue-i I 0,67 085 055U I,IU 034 MI6 012 IE 091 092 031 U 0,51U 0.15 024 0.14 1.6 U 1.5 3 077 0.50U 
24015NEPTUNE AVE Ma r-12. 1,6 1.8 0.72 0,87U 0.2 0.21 0.0]8 U.9]. 058 01- 027 0.49 U 0.313 0.14 0.066 0.49 U 3,7 46 1.8 0.55 U 
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24818 PANAMA AVE Jun-12 1.6 36 055 09]U 0.46 1 O074 2,9 069 1.5 028U 014U 0.11 0.14 0.16 042U 43 IS 0.71 ].3 
24819 PANAMA AVE Ala-11 3.8 ].6 044 018U 0.41 1.1 0.17 018 12 1.6 0,1]U 0.37 U A 1 0.13 0.078 0pU 23 33 1 0.37 U 
24828 PANAMA AVE Sep-12 072 0.89 056U 0.88 U 0.43 0.15 0.11 52 0.32 0.35 021U 0.63 U 069 0.091 0.16 047U 32 11 LI 0480 
24832 PANAMA AVE Sep-12 2.5 1.1 0.81 0.94 U 048 0.29 0.16 1,3 I 0.46 031 LIU 0,36 0.32 0.19 0,99U 3.3 2,3 L5 0510 
24833 PANAMA AVE Nov-12 19 l.6 1.1 0.9 U 03 0.61 0.37 1.1 0.79 1.4 0.30 LI 039 0.065 0.1 0.950 3,6 4.3 2 0.490 
24514 NEPTUNE AVE 8ep12 2,1 3.8 3.l 0.9]U 1,1 0.46 0.39 4i3 0.81 1.4 12 1¢U 1,1 035 0.41 IU 6 02 5.8 0.530 
24912 NEPTUNE AVE Mar-12 1,6 IB 0.92 0.92 U 035 0.12 0.004 9p 0.56 0.54 0.34 I U 0i84 1.4 0.23 10 3,5 23 L4 064U 
305244THST Oct-I2 4,9 4.2 3.5 (495 LT 032 0.4 0.21 0,58U 2 LL 1.3 L2 1.1 0,22 0.22 0.15 IU 17 IS 6.9 0.520 
317244TH5T Mar-II 2,2 2.7 2.6 0.550 031 0.33. 096 li9 08 0.98 0.92 0.46 U 081 0.22 0.14 16 5,1 56 SL 046U 
3312443'HST Aug-12 2 24 I.l 098U 031 0.17 0.17 3p 086 0.59 0.48 1.1 U 0.4 0.1 0.2 18 2g 25 16 0480 
337244TH8T Nov-10 6.6 26 4.4 0980 027 037 094 0E5 2.5 9J 1.6 0.A0 083 0.21 0.24 0.51 U 17 51 p6 0.7 U 
341244THST A94-12 0.91 0.75 0.57 0.4]U 0,33 0.16 0.16 083U 038 039U 0.25 U 0.63 U 0.098 0.17 0.19 0.47 U 3.4 I] 11 
345249TPIST Nov912 2,5 4.l 1.6 097U 038 078 0.087 lió 097 I5 0.57 1.2 U 0.59 01 0.086 IU 57 6B 2.5 

.055U 
051U 

347244TT1 ST 14e9,12 6.9 99 3.4 095U 0,27 0.94 0.28 I 2.5 l5 1.2 1.2 U 0.23 025 0.25 IU 10 11 5.2 052U 3413 245411S Aug-10 1.8 57 078 059U 0,57 3.6 0.4 21 074 21 0.12 0.97 U 0.3 029 016 14U 7,9 61 10 0@U 
341 248TH ST Son-II 3.8 69 3.1 057U 0,52 3J 0.27 I3U Ip 20 LI 055U 036 0.32 0.31 0.68 U 10 98 6.3 060U 348 249111S Aug-12 9.3 W 1,1 1.2U 0.35 0,64 022 49 - 33 17 099 052U 2.4 SL 0.2 0.40U 21 91 19 056U 351 244411S ()ea O 4.6 37 L4 053U 0.45 12 0.47 I2U 16 12 0.56 0.87 U 0.15 5.552 028 12U 89 49 32 B 
35224911151' Feb-II 33 48 3.5 036U 0.43 0,18 022 I 12 1,7 12 069U 45 21 031 0.40U 9 11 69 0.W U. 353 249111S Feb-11 7 ],9 d,8 0.16U 39 0.9 041 0.41 2i9 1,3 I3 0,7 U 092 021 0.22 0.49 U 12 10 7 6J 
354248'111S1' Jun-12 5.7 23 014811 6.6 0.4 25 0.055 1.2 22 8A 026U 0.31U 0.26 0,28 0.044 IU 12 30 0.74 1S 

157244111S1' No9412 5 11 1.2 09]U 0.64 0.93 034 5.6 19 3.5 045 1.2U 0.36 1,3 0.14 IU 12 16 2 0.53 U 
35724911-1 S1' Aug-12 2.5 14 055 04]U 091 2 0,091 29U 099 5.7 0.28 U 0.66 U 0.2 0072 0.067 15U 94 20 0,87 3,5 
150249111e1' Morll 3.2 2.9 4.2 58 0.29 0.12 029 4.4 1,1 1 IS 0.12U 0.24 0.26 0.38 0.99 U 5.7 4.9 6g 5 

360 244111g 1911-12 1.4 1.8 0,4711 098U 0.39 0.23 0.088 3 063 062 0,26U 068U 0.22 022 0.067 LOU 53 38 064 0.6 U 
361244'111S1 1400-10 52 ].9 7.9 0.3]U 041 1.67 0.43 1.8 10 2i] 2,7 071U 026 096 0.49 0.5 U 11 14 IS 0.69U 
367 24911-1 ST Oct.12 28 LS I.1 086U 025 0.12 0074 6.4 13 057 0.4 IU 0.094 0,14 0.061 0.9 U 72 2.9 LB 62 
36824911-1 ST Aug-12 3.3 3 0.87 048U 043 0.55 0.11 3U Ip 12 052 068U 0.59 01 0.084 6 5.4 64 L6 5 
173 249THST Ap412 9.2 41 1.1 0.85 U 063 LL 037 081 42 19 0,43 0,94 U 0.089 0.058 0.13 1.6 U 4.6 13 I5 4A 
374248'[HS'P 091i2 1.8 3.6 IA 0,94 U 0.17 0.13 0,13 4 0.73 1.3 051. I,IU 0,078 0097 0.17 0.99 U 3.8 54 25 0.510 
377244'IHST 1w-12 1.5 5.7 0.85 0.47 U 0.32 0.2 0,14 2.9 U 0.65 0.34 0.66 U 6.6 34 076 0.5U 7.3 11 IS 0580 
377249THS'l' Aug-I2 13 1.3 0.52 U LI U 04 0.26 0,097 0.73 0.66 039 029U 051U 0.5 0.41 093 1.6U II 1,0 0.92 0.55 U 378 244111S Peb12 45 12 2.1 0.61U 0.4 0.61 0,17 IS 3.8 4.9 023 0.45 U 0.11 0.17 0.62 U 12 150 
170249111ST May-11 6.3 9.1 IA 0.37 U 097 091 0.48 0.32 U 26 3.8 0,52 0.43 U 041 0.15 0,098 0.46 U 16 12 2.3 0.43 U 
383 240010 8'1' 1go-12 3.6 12 0.79 0.74 U 068 2.1 0.12 0.56 1.2 4.1 0.32 033U 0147 0.045 0,036 IU 62 11 IB 5.6 
4012491I1S'l' Mar-12 52 4.7 13 0.89 U 13 IL 046 12 19 Iq 0,78 0620 1.2 031 0.25 0.62 U 10 7,6 49 0.620 
412 249TH ST Sary12 5.1 20 19 5.2 066 1.6 0.I6 9.1 1.8 6.6 0.68 1.211 1,2 04 0.082 le II 40 3 IS 

Nnrc. 
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Table B-12 

Multiple Linear Regression Analysis Input Data Summary Statistics 

Former Kast Property 

Carson, California 

Analyte 

Indoor Air Garage Outdoor Air Sub -Slab Soil Vapor 

Min Max N 

Detection 
Frequency Min Max N 

Detection 
Frequency Min Max N 

Detection 
Frequency Min Max N 

Detection 
Frequency 

All Data: 
1,2- Dichloroethane 199 100% 0.073 22 199 99% 0.04 U 10 199 100% 0.04 0.75 199 I% 0.37 U 47 
Benzene - 199 100% 0.24 6.8 199 100% 0.32 81 199 100% 0.2 4.5 199 7% 0.24 U 1200 
Carbon tetrachloride 198 100% 0.34 0.67 198 100% 0.32 2 198 100% 0.34 0.68 198 0% 0.4 U 2.2U 
Chloroform 199 100% 0.16 2.1 199 99% 0.0044U 4.7 199 100% 0.065 2.1 199 31% 0.4U 1400 
Ethylbenzene 199 100% 0.23 13 199 100% 0.17 92 199 100% 0.085 3.2 199 5% 0.34 U 170 
m,p- Xylene 199 100% 0.58 48 199 99% 0.55 U 280 199 89% 0.42 U 10 199 7% 0.33 U 57 
Naphthalene 199 100% 0.09 4.4 199 100% 0.029 14 199 100% 0.047 1.6 199 79% 0.3 U 15 
o- Xylene - 199 99% 0.23 12 199 95% 0.22 U 120 199 74% 0.17 U 3.8 199 2% 0.2U 37 
Tetrachloroethene 199 100% 0.046 45 199 99% 0.041 U 14 199 99% 0.013 U 0.82 199 22% 0.39 U 760 
Toluene 199 100% 1.5 91 199 100% 1.1 450 199 100% 0.51 22 199 28% 0.22 U 1200 
Detected Sub-slab Data Only: 
Chloroform 61 100% 0.16 1.8 61 100% 0.12 4.7 61 100% 0.093 2.1 61 100% 1.7 1400 
Naphthalene 157 100% 0.09 3.7 157 100% 0.029 14 157 100% 0.047 1.6 157 100% 0.32 15 
Tetrachloroethene 44 100% 0.055 14 44 100% 0.056 9.8 44 100% 0.037 0.7 44 100% 1.9 760 
Toluene 56 100% 1.9 36 56 100% 1.3 84 56 100% 0.71 17 56 100% 2.2 1200 

Notes: 

All concentrations are reported in pg/m3 

N - sample size 

ND - non -detect 

Page 1 of 1 



Table B -13 

Multiple Linear Regression Analysis Results 

Former Kast Property 
Carson, California 

Analyte 

Log- transformed Data 

Coefficient Estimates 

R2 ßl - GA to IA ß2 -OA to IA ß3 -SS to IA 
1,2- Dichloroethane 0.51 i -0.16 -0 24 23% 
Benzene 0.27 0.54 0 03 72% 
Carbon Tetrachloride 0,10 0.74 001 79% 
Chloroform 0.14 0.34 007 25% 
Ethylbenzene 0.31 0.31 006 53% 
m,p- Xylene 0.31 0.39 0 02 57% 
Naphthalene 0.33 0.22 -005 35% 
o- Xylene 0.32 0.36 - -002 53% 
Tetsachloroethene 0.38 0.61 003 32% 
Toluene 0.20 0.34 -002 40% 

Notes: 
Analytes in italics - These analytes had low sub -slab soil vapor detection frequencies (less than 10 %). 
MLRA includes properties where constituent was not detected in sub -slab soil vapor. 
Bolded and unshaded values indicate statistically significant coefficient estimates, tested at a 5% level 
of significance. 
Coefficient estimates are for log- transformed data 

Page 1 of 1 



Table B -14 

Full and Reduced Model Multiple Linear Regression Analysis Results 

Former Kest Property 

Carson, California 

Anaiyte 

Full Model Reduced Model F -test for Comparison of Full and Reduced Models 
C efficient Estima es 

R° 

Coefficient Estimates 

R° p -value Conclusion ßl- GA to IA 12- OA to IA P3- SS to IA pi -GA to IA 112 - OA to IA 
1,2- Dichloroehane 0.51 Y -0.16 -024 23% 0.51 019 a 23% 0.236 Do not reject Ho, reduced model is correct. 
Benzene 0.27 0.54 001 72% 0.28 0.54 72% 0.164 Do not reject H0, reduced model is correct. 
Carbon Tetrachloride 0.10 0.74 001 79% 0.11 0.76 78% 0.084 Do not r eject H5, reduced model is correct. 
Chloroform 0.14 0.34 007 25% 0.15 0.35 21% 0.071 Do not r eject ?lo, reduced model is correct. 
Elhylbenzene 0.31 0.31 006 53% 0.31 0.31 53% 0.138 Do not reject Ho, reduced model is correct. 
,n,p- Xylene 0.31 0.39 002 57% 0.31 0.39 57% 0.661 Do not reject Ho, reduced model is correct. 
Naphthalene 0.33 0.22 005 35% 0.33 0.23 34% 0.358 Do not reject Ho, reduced model is correct. 
o- Xylene 0.32 0.36 002 53% 0.32 0.36 53% 0.731 Do not reject Ho, reduced model is correct. 
Tetraclllor0et eve 0.38 0,61 003 32% 0.38 0.60 31% 0.771 Do not reject Ho, reduced model is correct. 
Toluene 0.20 0.34 002 40% 0.19 0.34 40% 0.780 Do not reject Ho, reduced model is correct. 

Notes: 

Analyses in italics - These analytes had low sub -slab soil vapor detection frequencies (less than 10 %). MLRA. includes properties where constituent was not detected in sub -slab soil vapor. 

Bolded and unshaded values indicate statistically significant coefficient esthnates, tested at a 5% level of significance. 
Coefficient estimates are for log -transformed data 

Ho - nail hypothesis 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 1: 1,2- Dichlorothane 
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Appendix B 

Vapor Intrusion Evaluation 

Figure 2: Benzene 

Attachment A 
Correlation Plots for Log -Transformed Data 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 3: Carbon Tetrachloride 
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Appendix B 

Vapor Intrusion Evaluation 

Figure 4: Chloroform 

Attachment A 
Correlation Plots for Log -Transformed Data 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 5: Ethylbenzene 
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Appendix B 

Vapor Intrusion Evaluation 

Figure 6: m,p- Xylene 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 7: Naphthalene 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 8: o- Xylene 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 
Correlation Plots for Log -Transformed Data 

Figure 9: PCE 
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Appendix B 

Vapor Intrusion Evaluation 

Attachment A 

Correlation Plots for Log -Transformed Data 

Figure 10: Toluene 
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APPENDIX C 
Benzene Plume Stability Analysis 

MAROS Software 

To characterize the stability of the benzene groundwater plume at the Former Kast property 
(Site), a public- domain software package (Monitoring and Remediation Optimization System 
(MAROS), AFCEE, 2004) was employed to analyze the temporal trends of the plume. The 
statistical plume analysis module of MAROS evaluates the trend in historical groundwater 
monitoring data and characterizes the stability of contaminant plumes. Both the United States 
Environmental Protection Agency's (USEPA) directive on using monitored natural attenuation at 
superfund, Resource Conservation and Recovery Act (RCRA) corrective action, and 
underground storage tank sites ( USEPA, 1999), and the American Society for Testing and 
Materials (ASTM) guide on remediation of ground water by natural attenuation at petroleum 
release sites (ASTM, 2004) classified the trend in historical groundwater monitoring data as a 
first or primary line of evidence to evaluate whether natural attenuation is occurring at a site. 

As part of the MAROS analyses the nonparametric Mann- Kendall test was used to evaluate 
benzene concentration trends. Because the Mann- Kendall test assumes no distribution and 
permits irregularly spaced measurement periods, it minimizes biases caused by data outliers. 
The Mann- Kendall analysis determines a sign of the trend (positive as increasing and negative as 
decreasing) and a statistical confidence level in the trend. A third parameter, the coefficient of 
variation (COV), describes how an individual data point varies about the mean. MAROS 
classifies concentration trends as follows: 

Trends with greater than 95% statistical confidence - Increasing or Decreasing 
Trends with 90-95% confidence - Probably Increasing or Probably Decreasing 
Trends with less than 90% statistical confidence and COV> 1 - No Trend 
Negative trends with less than 90% statistical confidence and COV <1 - Stable. 

Method description 

Both the shallow monitoring network wells (15 wells in total) and the Gage aquifer wells (8 
colocated well locations in total, each with a shallow and deep Gage well) were included in the 
MAROS analysis. MAROS differentiates "source" wells (located in areas with light non- 
aqueous phase liquid (LNAPL) and/or contaminated vadose zone soils, and areas where 
aqueous -phase contaminant releases to groundwater occur) from "tail" wells (located 
downgradient of the contaminant source zone). Monitoring wells located on the Site were 
assumed as source wells (MW -1, 2, 4 to 6, 8, 12 to 17, and the four Gage aquifer well pairs), 
whereas the three off -Site wells (MW -9, 10, 11) that are downgradient of the Site were assumed 
as tail wells. MW -03 was not included because it contains LNAPL and is not monitored for 
groundwater quality. Off -Site monitoring well MW -07 was excluded from the analysis because 
it is located upgradient of the Site (assumed to not be impacted by former Site operations). 

Groundwater data collected from August 2009 to October 2012 were used in the analysis. Non - 
detect results were substituted with half of the associated detection limit. J flagged results were 
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APPENDIX C 
Benzene Plume Stability Analysis 

analyzed based on the estimated values. Duplicates were averaged. Seepage velocity (a required 
input to the software) was estimated based on soil types reported on boring logs and hydraulic 
gradient measured during the quarterly monitoring. 

Trend analysis result - Individual Wells 

The MAROS Mann- Kendall trend results for benzene are listed below. MAROS reports for 
individual wells are presented in Attachment A. 

MAROS trend analysis result for individual wells 

Well Mann- Kendall 

MW-01 S 

MW-02 D 

MW-04 D 

MW-05 I 

MW-06 I 

MW-08 D 

MW-09 ND 

MW-10 NT 

MW-11 ND 

MW-12 D 

MW-13 S 

MW-14 NT 

MW-15 PD 

MW-16 NT 

MW-17 NT 

MW-GO1S ND 

MW-G02S S 

MW-G03S D 

MW-G04S NT 

MW-GO1D ND 

MW-GO2D ND 

MW-G03D NT 

MW-GO4D ND 

Notes: 

Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); 
Decreasing (D); No Trend (NT); Not detected 
(ND) 
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Benzene Plume Stability Analysis 

Site Mann -Kendall (benzene results summarized by number of wells) 

Compound Total 
Wells Non -detect 

Decreasing 
or 

Probably 
Decreasing 

Stable 

Increasing 
or 

Probably 
Increasing 

No Trend 

Benzene 23 6 (26 %) 6 (26 %) 3 (13 %) 2 (9 %) 6 (26 %) 

Six wells had no detection (ND) throughout the monitoring period. Based on the Mann- Kendall 
analyses, benzene concentrations in the majority of the wells were either decreasing, probably 
decreasing, stable, showed no trend (NT) or ND. Benzene concentrations in nine wells showed 
NT or a stable trend, and benzene concentrations in six wells were decreasing or probably 
decreasing. Only two wells (MW -05 and MW -06) had increasing benzene concentrations. Well 
MW -05 is located in the northwestern portion of the Site, and MW -06 is located in the 
northeastern portion of the Site. Benzene was detected at three of the four Shallow Gage aquifer 
wells and showed either stable, decreasing, or no trends. Only one Deep Gage aquifer well 
(MW -G03D) had a detection of benzene, and no trend was indicated by the Mann- Kendall 
analyses. 

Trend analysis - Total Plume 

MAROS weighs trends of individual wells to obtain the overall trend of the source and the tail 
zones. First a number is assigned to each trend. "I" (Increasing) = 1, "PP" (Probably Increasing) 
= 2, "NT" (No Trend) = 3, "S" (Stable) = 4, "PD" (Probably Decreasing) = 5, "D" (Decreasing) 
= 6, and "ND" (Not Detected) = 7.. Then the overall trend of the source or tail zone is evaluated 
by averaging the trends of all the wells within the zone. Based on the benzene concentration 
trends of individual wells, MAROS characterized the overall stability of the source zone as 
Stable, and the tail area as Decreasing. 

Summary 

Based on the data collected to date from 23 Site wells, benzene concentrations show statistically 
increasing trends in only two shallow Site wells (MW -5, MW -6) located in the northwest and 
northeast portion of the Site. All other locations have No Trend, Stable trend, or 
Decreasing/Probably Decreasing trends, or have non -detected levels of the benzene. 

Overall the MAROS analysis indicates the plume is Stable on the Site and Decreasing off-Site, 
These results are consistent with a benzene plume that is being attenuated through natural 
biodegradation processes. 
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Attachment A 
MAROS Report - Individual Well Mann -Kendall Analysis Results 

KAST site, Carson, California 



' 
Well: MW -01 

Well Type: S 

COC: BENZENE 

4 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 

1.00E -02 

1.00E -03 

1.00E -04 

Date 

p°+ o°j n9 t9 .9 n9 n ,, . ti r;Y ti ti 
Q'Jt6l°, <0 _pa 

PJtI°J *e'p 40, v...0 +04 too: PJd5?61 Mann Kendall S Statistic: 

-14 

Confidence in 
Trend: 

75.8% 

Coefficient of Variation: 

' 0.43 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

S 

Number of 
Samples 

Number of 
Detects 

MW -01 S 8/15/2009 BENZENE 2.5E -04 ND 1 0 

MW -01 S 11/15/2009 BENZENE 2.5E -04 ND 1 0 
MW -01 S 2/15/2010 BENZENE 2.5E -04 ND 1 0 
MW -01 S 5/15/2010 BENZENE 2.5E -04 ND 1 o 
MW -01 S 8/15/2010 BENZENE 2,5E -04 ND 1 0 
MW -01 S 11/15/2010 BENZENE 5.0E -04 ND 1 0 

MW -01 S 2/15/2011 BENZENE 5.0E -04 ND 1 o 

MW -01 S 5/15/2011 BENZENE 5.0E -04 ND 1 0 

MW -01 S 8/15/2011 BENZENE 1.6E -04 1 1 

MW -01 S 11/15/2011 BENZENE 2.3E -04 1 1 

MW -01 S 2/15/2012 BENZENE 5.0E -04 ND 1 0 
MW -01 S 5/15/2012 BENZENE 2.2E -04 1 1 

MW -01 S 8/15/2012 BENZENE 2.5E -04 ND 1 0 
MW -01 S 11/15/2012 BENZENE 1.7E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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U ' 

Well: MW -02 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

0.1 

0.01 

0.001 

Date 

Oc 
9 ^o ^o r, ^ N 4 ^ry my r¡L - Net, 

Mann Kendall S Statistic: 
PJq ?° kV 

40a 
PJq ego, 

<ce.Q 4j 
°q ?o, Fep AS P °q o, 

-37 

Confidence in 
Trend: 

Data Table: 

97.6% 

Coefficient of Variation: 

1.03 

Mann Kendall 
Concentration Trend: 
(See Note) 

D 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

Number of 
Flag Samples 

Number of 
Detects 

MW -02 S 8/15/2009 BENZENE 8.2E -02 1 1 

MW -02 S 11/15/2009 BENZENE 2.3E -02 1 1 

MW -02 S 2/15/2010 BENZENE 2.5E -02 - . 1 1 

MW -02 S 5/15/2010 BENZENE 6.8E -03 1 1 

MW -02 S 8/15/2010 BENZENE 6.3E -03 1 1 

MW -02 S 11/15/2010 BENZENE 1.7E -02 1 1 

MW -02 S 2/15/2011 BENZENE 2.0E -02 1 1 

MW -02 S 5/15/2011 BENZENE 1.6E -02 1 1 

MW -02 S 8/15/2011 BENZENE 2.2E -02 1 1 

MW -02 S 11/15/2011 BENZENE 6.7E -03 1 1 

MW -02 S 2/15/2012 BENZENE 1.2E -02 1 1 

MW -02 S 5/15/2012 BENZENE 8.5E -03 1 1 

MW -02 S 8/15/2012 BENZENE 1.1E -02 1 1 

MW -02 S 11/15/2012 BENZENE 7.5E -03 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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A ' 

Well: MW -04 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 - 

1.00E -02- 

1.00E-03 - 

1.00E 04 

Date 

o° o° ^° ^ ^ ^° ^^ ^ ^ ^ ^ti ^ti ^ry ^ti 
°° `aa P°q°r `aq P°q?°4 `a °g°t Mann Kendall S Statistic: 

Confidence in 
Trend: 

96.5% 

Coefficient of Variation: 

1.68 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

D 

Number of 
Samples 

Number of 
Detects 

MW -04 S 8/15/2009 BENZENE 5.3E -04 1 1 

MW -04 5 11/15/2009 BENZENE 2.5E -04 ND 1 0 

MW -04 5 2/15/2010 BENZENE 2.9E -04 1 1 

MW -04 S 5/15/2010 BENZENE 2.5E -04 ND 1 0 

MW -04 S 8/15/2010 BENZENE 2.5E -04 ND 1 0 

MW -04 S 11/15/2010 BENZENE 2.9E -04 1 1 

MW -04 S 2/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -04 S 5/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -04 S 8/15/2011 BENZENE 1.4E -04 1 1 

MW -04 S 11/15/2011 BENZENE 1.7E -04 1 1 

MW -04 S 2/15/2012 BENZENE 2.2E -04 1 1 

MW -04 S 5/15/2012 BENZENE 3.1E -03 1 1 

MW -04 S 8/15/2012 BENZENE 1.9E -04 1 1 

MW -04 S 11/15/2012 BENZENE 2.1E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -05 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E-01 

1.00E-02 

1.00E-03 

Date 

P?9eQ ^4^NN^ tryryryry o M° v na XO ° r eac 4vA' 4 4: P? Qe 
ga 

PJ No Qe íya PJ N-o 

Mann Kendall S Statistic: 

55 

Confidence in 
Trend: 

99.9% 

Coefficient of Variation: 

0.84 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

I 

Effective Number of Number of 
Well Well Type Date Constituent Result (mg /L) Flag Samples Detects 

MW -05 - S 8/15/2009 BENZENE 1.4E -03 1 1 

MW -05 S 11/15/2009 BENZENE 1.4E -02 1 1 

MW -05 S 2/15/2010, BENZENE 8.3E -03 1 1 

MW -05 S 5/15/2010 BENZENE 7.6E -03 1 1 

MW -05 S 8/15/2010. BENZENE 8.0E -03 1 I 
MW -05 S 11/15/2010 BENZENE 1.3E -02 1 1 

MW -05 S 2/15/2011 BENZENE 2.9E -02 1 1 

MW -05 S 5/15/2011 BENZENE 3.9E -02 1 1 

MW -05 S 8/15/2011 BENZENE 6.6E -02 1 1 

MW -05 S 11/15/2011 BENZENE 1.0E -01 1 1 

MW -05 S 2/15/2012 BENZENE 9.2E -02 . 1 1 

MW -05 S 5/15/2012 BENZENE 7.9E -02 1 1 

MW -05 S 8/15/2012 BENZENE 6.1E -02 1 1 

MW -05 S 11/15/2012 BENZENE 5.4E -02 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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' ' 
Well: MW -06 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1 

0.1 

0.01 

Date 

09 ,00 
eo 

o qo 
v^ g^^ ^^ ^ti 

os 
«^ti ^ti 

0.e6 
° e PJ í° ° a P° ?° ter 

d`a Po ?° 

e 

Data Table: 

Mann Kendall S Statistic: 

35 

Confidence in 
Trend: 

I 96.9% 

Coefficient of Variation: 

0.18 

Mann Kendall 
Concentration Trend: 
(See Note) 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

Number of 
Flag Samples 

Number of 
Detects 

MW -06 S 8/15/2009 BENZENE 1.3E -01 1 1 

MW -06 S 11/15/2009 BENZENE 1.4E -01 1 1 

MW -06 S 2/15/2010 BENZENE 1.2E -01 1 1 

MW -06 S 5/15/2010 BENZENE 1.3E -01 1 1 

MW -06 S 8/15/2010 BENZENE 1.3E -01 1 1 

MW -06 S 11/15/2010 BENZENE 1.6E -01 1 1 

MW -06 5 2/15/2011 BENZENE 1.6E -01 1 1 

MW -06 S 5/15/2011 BENZENE 1.5E -01 1 1 

MW -06 S 8/15/2011 BENZENE 8.1E -02 1 1 

MW -06 S 11/15/2011 BENZENE 1.3E -01 1 1 

MW -06 S 2/15/2012 BENZENE 1.6E -01 1 1 

MW -06 S 5/15/2012 BENZENE 1.4E -01 1 1 

MW -06 S 8/15/2012 BENZENE 1.8E -01 1 1 

MW -06 S 11/15/2012 BENZENE 1.7E -01 1- 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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0 

Well: MW -08 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 
Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1 

0.1 

0.01 

Date 

nt 1=4 r,Ps 

w 
lr nP 

P44 oa' ka* 
aa 

PJU +e, PJry 

Data Table: 

Mann Kendall S Statistic: 

-39 

Confidence in 
Trend: 

I 100.0% 

Coefficient of Variation: 

0.33 

Mann Kendall 
Concentration Trend: 
(See Note) 

D 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 
Number of 

Flag Samples 
Number of 

Detects 

MW-08 S 8/15/2010 BENZENE 1.3E -01 1 1 

MW-08 S 11/15/2010 BENZENE 1.4E -01 1 1 

MW-08 S 2/15/2011 BENZENE 1.2E -01 1 1 

MW-08 S 5/15/2011 BENZENE 9.4E -02 1 1 

MW-08 S 8/15/2011 BENZENE 8.5E -02 1 1 

MW-08 S 11/15/2011 BENZENE 8.6E -02 1 1 

MW-08 S 2/15/2012 BENZENE 7.4E -02 1 1 

MW-08 S 5/15/2012 BENZENE 6.4E -02 1 1 

MW-08 S 8/15/2012 BENZENE 5.6E -02 1 

MW-08 S 11/15/2012 BENZENE 5.7E -02 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 

(PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -09 

Well Type: T 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average. 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1:00E+00 

1.00E -01 

1.00E -02 - 

1.00E-03 

1 Á0E-04 

Data Table: 

Date 

^N ^ NI, ^ry Nti ^ 
P9.4 +o, Fe d` P +o, Qep 4#' Pv« ?o, 

Mann Kendall S Statistic: 

Confidence in 
Trend: 

I 46.4% 

Coefficient of Variation: 

I 0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

d ND 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

Number of 
Samples 

Number of 
Detects 

MW -09 T 8/15/2010 BENZENE 2.5E -04 ND 1 0 

MW -09 T 11/15/2010 
- BENZENE 2.5E -04 ND 1 0 

MW -09 T 2/15/2011 BENZENE 2.5E -04 - ND 1 0 

MW -09 T 5/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -09 T 8/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -09 T 11/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -09 T 2/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -09 T 5/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -09 T 8/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -09 T 11/15/2012 BENZENE 2.5E -04 ND 1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -10 

Well Type: T 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 - 

1.00E -02 - 

1.00E -03 

1.00E -04 

Date 

o ,,o 
'Or 

Nn q^ ,^A ,ry ti ,,ry 
Q,o o a 

PJ 
ao m ,a ,pd +o 

_._._. ......... 

Mann Kendall S Statistic: 

-14 

Confidence in 
Trend: 

87.3% 

Coefficient of Variation: 

I 1.40 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

NT 

Number of 
Samples 

Number of 
Detects 

MW -10 T 8/15/2010 BENZENE 2.6E -03 1 1 

MW -10 T 11/15/2010 BENZENE 2.4E -03 1 1 

MW -10 T 2 /1 512 011 BENZENE 8.1E -04 1 1 

MW -10 T 5/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -10 T 8/15/2011 BENZENE 1.1E -02 1 1 

MW -10 T 11/15/2011 BENZENE 4.0E -04 1 1 

MW -10 T. 2/15/2012 BENZENE 7.1E -04 1 1 

MW -10 T 5/15/2012 BENZENE 6.5E -03 1 1 

MW -10 - T 8/15/2012 BENZENE 4.9E -04 1 1 

MW -10 T 11/15/2012 BENZENE 2.5E -04 ND 1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -11 

Well Type: T 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E.00 

1.00E-01 - 

1.00E-02 - 

1.00E-03 - 

1.00E-04 

Data Table: 

Date 

^co ^ ^^ ^^ ^^ ^^ n:L 

P°4 ?°, `<eV d`a P° ?°, F° `a PJ , 
Mann Kendall S Statistic: 

6 

Confidence in 
Trend: 

46.4% 

Coefficient of Variation: 

0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

I ND 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

Number of 
Samples 

Number of 
Detects 

MW -11 T 8/15/2010 BENZENE 2.5E -04 ND 1 0 

MW -11 T 11/15/2010 BENZENE 2.5E -04 ND 1 0 

MW -11 T 2/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -11 T 5/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -11 T 8/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -11 T 11/15/2011 - BENZENE 2.5E-04 ND 1 0 

MW -11 T 2/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -11 T 5/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -11 T 8/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -11 T 11/15/2012 BENZENE 2.5E -04 ND 1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 

Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -12 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1 

Date 

^ n n n 

QOn +°n 
ti nti NI' nti 

Qe,p 46A PJ ?°J 

0.01 

Mann Kendall S Statistic: 

I -22 

Confidence in 
Trend: 

I 99,8% 

Coefficient of Variation: 

0.60 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

D 

Number of 
Flag Samples 

Number of 
Detects 

MW -12 S 2/15/2011 BENZENE 1.2E -01 - 1 1 

MW -12 S 5/15/2011 BENZENE 1.1E -01 1 1 

MW -12 S 8/15/2011 BENZENE 8.2E -02 1 1 

MW -12 S 11/15/2011 BENZENE 5.3E -02 1 1 

MW -12 S 2/15/2012 BENZENE 4.5E -02 1 1 

MW -12 S 5/15/2012 BENZENE 2.3E -02 1 1 

MW -12 S 8/15/2012 BENZENE 2.8E -02 1 1 

MW -12 S 11/15/2012 BENZENE 3.7E -02 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -13 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 
Consolidation Type: Median 
Duplicate Consolidation: Average 
ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1 

0.1 

Date 

Qe^^ a^ PIS ?o,^ Qe^ry aA^ry 

Data Table: 

Mann Kendall S Statistic: 

Confidence in 
Trend: 

50.0% Y 

Coefficient of Variation: 

rammtntar---- 

Mann Kendall 
Concentration Trend: 
(See Note) 

rn--ran 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 
Number of 

Flag Samples 
Number of 

Detects 

MW -13 S 2/15/2011 BENZENE 6.0E -01 1 1 

MW -13 S 5/15/2011 BENZENE 6.0E -01 1 1 

MW -13 S 6 /1 512 011 BENZENE 5.2E -01 1 1 

MW -13 S 11/15/2011 BENZENE 6.1E -01 1 1 

MW -13 S 2/15/2012 BENZENE 6.3E -01 1 1 

MW -13 S 5/15/2012 BENZENE 6.0E -01 1 1 

MW -13 S 8/15/2012 BENZENE 5.5E -01 1 1 

MW -13 S 11)15/2012 BENZENE 6.0E -01 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -14 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 
Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

0.1 

0.01 

n n`` 

tre' 
Pp0 

Date 

O4, 
sq. 

0`) 

^ti 

aa ry 
ry 

V- 

?oa 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /l.) Flag 

Mann Kendall S Statistic: 

5 

Confidence in 
Trend: 

1 
71.9% 

Coefficient of Variation: 

0,55 

Mann Kendall 
Concentration Trend: 
(See Note) 

NT 

Number of 
Samples 

Number of 
Detects 

MW -14 

MW -14 

MW -14 

MW -14 

MW -14 

MW -14 

MW -14 

S 5/15/2011 BENZENE 3.5E -01 1 1 

S 8/15/2011 BENZENE 3.3E -01 1 1 

S 11/15/2011 BENZENE 3.6E -01 1 

S 2/15/2012 BENZENE 2.0E -01 1 

S 5/15/2012 BENZENE 4.0E -02 1 

S 8/15/2012 BENZENE 3.7E -01 1 

S 11/15/2012 BENZENE 6.4E -01 1 1 

Note: Increasing (I); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann- Kendall Statistics Summary 
Well: MW -15 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

Date 

^^ ^ry ry P-44 e Fe^ry ea PJ t'oJ ry 

1.00E -01 - 

1.00E -02 

Data Table: 

Mann Kendall S Statistic: 

-11 

Confidence in 
Trend: 

93.2% 

Coefficient of Variation: 

0.22 

Mann Kendall 
Concentration Trend: 
(See Note) 

I PD 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

Number of 
Flag Samples 

Number of 
Detects 

MW -15 S 5/15/2011 BENZENE 1.7E -02 1 1 

MW -15 S 8/15/2011 BENZENE 2.8E -02 1 1 

MW -15 S 11/15/2011 BENZENE 2.0E -02 1 1 

MW -15 S 2/15/2012 BENZENE 1.9E -02 - 1 1 

MW -15 S 5/15/2012 BENZENE 1.9E -02 1 1 

MW -15 S 8/15/2012 BENZENE 1.6E -02 1 1 

MW -15 S 11/15/2012 BENZENE 1.6E -02 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N/A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann- Kendall Statistics Summary 
Well: MW -16 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E-01 

1.00E-02 - 

1.00E -03 

1.00E -04 

^ 4N 

P° ?e, 

Date 

to' Nti ^Y 

Qee 4a9 P*C$ +o, 
Mann Kendall S Statistic: 

4 

Confidence In 
Trend: 

70.3% 

Coefficient of Variation: 

I 0.86 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

NT 

Number of 
Samples 

Number of 
Detects 

MW -16 5 8/15/2011 BENZENE 1.6E -04 1 1 

MW -16 S 11/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -16 S 2/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -16 S 5/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -16 S 8/15/2012 BENZENE 1.4E -04 1 1 

MW -16 S 11/15/2012 BENZENE 8.8E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 

MAROS Version 2.2, 2006, AFCEE 1/16/2013 Page 1 of 1 



MAROS Mann -Kendall Statistics Summary 
Well: MW -17 

Well Type: s 
COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 
ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E-01 

1.00E-02 

1.00E-03 

1.00E-04 

Data Table: 

Date 

r:^ n^ 
4' 

p ̂  
' 
ry 4ti 

.1S?CIS <,1 nry nti 
ae4 ' Mann Kendall S Statistic: 

3 

Confidence in 
Trend: 

61.4% 

Coefficient of Variation: 

0.82 

Mann Kendall 
Concentration Trend: 
(See Note) 

NT 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 
Number of 

Flag Samples 
Number of 

Detects 

MW -17 S 5/15/2011 BENZENE 3.6E -04 1 1 

MW -17 S 8/15/2011 BENZENE 1.3E -03 1 1 

MW -17 S 11/15/2011 BENZENE 1.7E -03 1 1 

MW -17 S 2/15/2012 BENZENE 4.4E -03 1 1 

MW -17 S 5/15/2012 BENZENE 1.8E -03 1 1 

MW -17 S 8/15/2012 BENZENE 8.2E -04 1 1 

MW -17 S 11/15/2012 BENZENE 9.1E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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1/ ' ' 
Well: MW -0015 
Well Type: S 

COC: BENZENE 

. 
Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 
Consolidation Type: Median 

Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E-01 i 

1.00E-02 - 

1.00E-03 

1.00E-04 

Date 

0v Nti ti : 
PJdd eJ ? 

Mann Kendall S Statistic: 

0 

Confidence in 
Trend: 

42.3% 

Coefficient of Variation: 

0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

ND 

Number of 
Samples 

Number of 
Detects 

MW -G01S S 8/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -0015 S 11/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -cols S 2/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -G01S S 5/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -001s S 8/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -G01S S 11/15/2012 BENZENE 2.5E -04 ND 1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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o 

Well: MW -G02S 

Well Type: S 

COC: BENZENE 

Se e e 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 
Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 - 

1.00E-02 

1.00E-03 - 

1.00E -04 

qN r 

PJM +e4. 

Date 

evr`ti 
OA;L 

Nti ^ 
pJCS o, Mann Kendall S Statistic: 

-7 

Confidence in 
Trend: 

86.4% 

Coefficient of Variation: 

0.77 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

S 

Number of 
Flag Samples 

Number of 
Detects. 

MW -G02S S 8/15/2011 BENZENE 3.5E -03 1 1 

MW -G023 S 11/15/2011 BENZENE 8.9E -04 1 1 

MW -G02S S 2/15/2012 BENZENE 1.1E -03 1 1 

MW -G02S S 5/15/2012 BENZENE 1.2E -03 1 1 

MW -G025 S 8/15/2012 BENZENE 1.0E -03 1 1 

MW -G02S S 11/15/2012 BENZENE 5.7E -04 1 1 

Note: Increasing (I); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -0038 
Well Type: S 

CDC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 

1.00E -02 

1.00E -03 

1.00E -04 

Date 

PJM dry ^ry 

P° +e, 
Mann Kendall S Statistic: 

J- 
-11 

Confidence in 
Trend: 

97.2% 

Coefficient of Variation: 

0.61 

Mann Kendall 
Concentration Trend: 
(See Note) 

Data Table: 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 

D 

Number of. 
Flag Samples 

Number of 
Detects 

MW -0035 S 8/15/2011 BENZENE 3.2E -03 1 1 

MW -G03S S 11/15/2011 BENZENE 5.0E -03 1 1 

MW -G03S S 2/15/2012 BENZENE 3.4E -03 1 1 

MW -G03S S 5/15/2012 BENZENE 2.0E -03 1 1 

MW -0038 S 8/15/2012 BENZENE 1.1E -03 1 1 

MW -0038 S 11/15/2012 BENZENE 8.1E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann - Kendall Statistics Summary 
Well: MW -GO4S 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1 

0.1 

0.01 

Date 

ti 
? e, sat 

Data Table: 

Mann Kendall S Statistic: 

1 

Confidence in 
Trend: 

50.0% 

Coefficient of Variation: 

0.86 

Mann Kendall 
Concentration Trend: 
(See Note) 

I NT 

Well Well Type 
Effective 

Date Constituent Result (mg /L) 
Number of 

Flag Samples 
Number of 

Detects 

MW -G04S S 8/15/2011 BENZENE 2.6E -01 1 1 

MW -G04S S - 11/15/2011 BENZENE 6.2E -02 - 1 1 

MW -G04S S 2/15/2012. BENZENE 3.9E -02 1 1 

MW -G045 S 5/15/2012 BENZENE 4.6E -02 1 1 

MW -G04S S 8/15/2012 BENZENE 6.5E -02. 1 1 

MW -G04S S 11/15/2012 BENZENE 1.1E -01 1 1 

Note: Increasing (I); Probably Increasing (Pl); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 

MAROS Version 2.2, 2006, AFCEE 1/16/2013 Page 1 of 1 



MAROS Mann- Kendall Statistics Summary 
Well: MW -G01D 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 

1.00E -02 

1.00E -03 

1.00E-04 

Data Table: 

Date 

^ti 

Q1 
sry nti nry 

o° ? 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

MW -G01D S 8/15/2011 BENZENE 2.5E -04 ND 

MW-G01D S 11/15/2011 BENZENE 2.5E -04 ND 

MW-G01D S 2/15/2012 BENZENE 2.5E -04 ND 

MW-G01D S 5/15/2012 BENZENE 2.5E -04 ND 
MW -G01D S 8/15/2012 BENZENE 2.5E -04 ND 
MW -G01D s 11/15/2012 BENZENE 2.5E -04 ND 

Mann Kendall S Statistic: 

0 

Confidence in 
Trend: 

42.3% 

Coefficient of Variation: 

I 0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

ND 

Number of 
Samples 

Number of 
Detects 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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Well: MW -0020 
Well Type: S 

COC: BENZENE 

1. 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E-01 

1.00E-02 

1.00E-03 

1.00E-04 

Data Table: 

Date 

N 

t^ 

PN 

e°^ 
<46)r;Y 

^ti 
+o 

^h 
4' Mann Kendall S Statistic: 

0 

Confidence in 
Trend: 

42.3% 

Coefficient of Variation: 

0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

ND 
-( 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

Number of 
Samples 

Number of 
Detects 

MW -0020 S 8/15/2011 BENZENE 2.5E -04 NO 1 0 
MW -0020 S 11/15/2011 BENZENE. 2.5E -04 ND 1 0 
MW -0020 S 2/15/2012 BENZENE 2.5E -04 ND 1 0 
MW -0020 S - 5/15/2012 BENZENE 2.5E -04 ND 1 0 
MW -G02D S 8/15/2012 BENZENE 2.5E -04 ND 1 0 
MW -002D S 11/15/2012 BENZENE 2.5E -04 NO 1 0 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann -Kendall Statistics Summary 
Well: MW -0030 
Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 
Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

1.00E+00 

1.00E -01 - 

1.00E -02 - 

1.00E-03 

1.00E-04 

Data Table: 

Date 

PJ$ 
¢,ti L ti 

Effective 
Well Well Type Date Constituent Result (mg /L) Flag 

Mann Kendall S Statistic: 

6 

Confidence in 
Trend: 

81.5% 

Coefficient of Variation: 

1 
0.61 

Mann Kendall 
Concentration Trend: 
(See Note) 

NT 

Number of Number of 
Samples Detects 

MW -0030 S 8/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -0030 5 11/15/2011 BENZENE 2.5E -04 NO 1 0 

MW -0030 S 2/15/2012 BENZENE 2.0E -04 1 1 

MW -0030 S 5/15/2012 BENZENE 8.9E -04 1 1 

MW -0030 S 8/15/2012 BENZENE 4.4E -04 1 1 

MW -0030 S 11/15/2012 BENZENE 5.6E -04 1 1 

Note: Increasing (I); Probably Increasing (PI); Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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MAROS Mann- Kendall Statistics Summary 
Well: MW -GO4D 

Well Type: S 

COC: BENZENE 

Time Period: 8/13/2009 to 10/23/2012 

Consolidation Period: Quarterly 

Consolidation Type: Median 
Duplicate Consolidation: Average 

ND Values: 1/2 Detection Limit 

J Flag Values : Actual Value 

Date 

I\ n 

P°N +43 Fe ^ry 

^ry 

Jry +QJ^ti 

Data Table: 

Mann Kendall S Statistic: 

I á 

Confidence in 
Trend: 

42.3% 

Coefficient of Variation: 

I 0.00 

Mann Kendall 
Concentration Trend: 
(See Note) 

Well Well Type 
Effective 

Date Constituent Result (mg /L) Flag 

Number of 
Samples 

Number of 
Detects 

MW -GO4D S 8/15/2011 BENZENE 2.5E -04 ND 1 0 

MW -GO4D S 11/15/2011 BENZENE 2.5E -04. ND 1 0 

MW -GO4D S 2/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -GO4D S 5/15/2012 BENZENE 2.5E -04 ND 1 0 

MW -GO4D S 8/15/2012 BENZENE 2.5E -04 ND 1 0 
MW -GO4D S 11/15/2012 BENZENE 2.5E -04 ND 1 0 

Note: Increasing (I); Probably Increasing (Pp; Stable (S); Probably Decreasing (PD); Decreasing (D); No Trend (NT); Not Applicable (N /A) - 
Due to insufficient Data (< 4 sampling events); ND = Non -detect 
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EXHIBIT 3 EXHIBIT 3 



Water Boards 

Los Angeles Regional Water Quality Control Board 

August 21, 2013 

Douglas J. Weimer, PG 
Shell Oil Products US 
Environmental Services Company 
20945 S. Wilmington Avenue 
Carson, CA 90810 

EDMUND G. BROWN JR. 
ovERNOR 

MATTHEW ROUR,oUE1 
REGRET/Ow ,OR 
tNWRONMTNTA. RRO,ICT,EM 

SUBJECT: REVIEW OF SITE -SPECIFIC CLEANUP GOAL REPORT 

SITE: FORMER KAST PROPERTY TANK FARM, CARSON, CALIFORNIA 

(SCP NO. 1230, SITE ID NO. 2040330, CAO NO. R4- 2011 -0046) 

Dear Mr. Weimer: 

The Former Kast Property Tank Farm (Site) is located southeast of the intersection of Marbella 
Avenue and East 244th Street in Carson, California. Shell Oil Company (Shell) owned and 
operated a crude oil tank farm at the Site from the 1920s until the mid -1960s when it was 
redeveloped into the Carousel residential housing tract (Carousel Tract). Residual oil from the 
tank farm was not completely removed prior to or during Site redevelopment and thus remains in 
the soils beneath the existing houses. Environmental investigations to date indicate that, in 
addition to crude oil detected in shallow soils at the Site, hydrocarbons and other constituents of 
concern (COCs) have also been detected in the soil, soil vapor, and groundwater at the Site. 

The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) is 
the primary state agency that regulates discharges of wastes to ground and surface waters in the 
Los Angeles Region, including Los Angeles and Ventura Counties, under the authority of the 
Porter -Cologne Water Quality Control Act (Porter -Cologne Act) (Cal. Wat. Code §§ 13000 et 

seq). The Regional Board has served as the lead agency overseeing the environmental 

investigation and remediation of the Site since 2008. The Regional Board's oversight is 

supported by other public agencies, including the state Office of Environmental Health Hazard 
Assessment (OEHHA), the Los Angeles County Department of Public Health, and the Los 

Angeles County Fire Department. 

On March 11, 2011, the Regional Board issued Cleanup and Abatement Order No. R4 -2011- 
0046 (CAO), pursuant to California Water Code section 13304. The CAO directed Shell to 

completely investigate the Site, continue to conduct groundwater monitoring and reporting, and 
conduct remedial action to cleanup and abate the waste in the soil, soil vapor, and groundwater at 
the Site. As part of conducting remedial action, Shell was required to evaluate cleanup 
methodologies through pilot testing, assess any potential environmental impacts of the residual 
concrete slabs of the former reservoir, submit and implement a remedial action plan (RAP) to 

cleanup the wastes at and below the Site, and continue to conduct residential surface and 

MARIA MFf,HANIAN, CHAIR SAMUEL UNGER, EXECUTIVE OFFICER 

320 West 4th St., Suite 200. Los Angeles, CA 90013 I 
Www.waterboaros. ca govilosangeles 

REGVGEEO RARER 



Douglas J. Weimer 2 August 21, 2013 
Shell Oil Products US 

subsurface soil and sub -slab soil vapor sampling. The CAO directed Shell to submit cleanup 
goals, including site -specific cleanup goals (SSCGs), for all COCs for residential (i.e., 
unrestricted) land use. Proposed SSCGs were required to include detailed technical rationale and 
assumptions underlying each goal. The CAO required Shell to apply the following guidelines 
and policies to the proposed cleanup goals: (i) cleanup goals must comply with various state and 
federal policies and guidance identified in the CAO; (ii) groundwater cleanup goals shall achieve 

applicable water quality objectives in the Regional Boards' Water Quality Control Plan for the 
Los Angeles Region (Basin Plan), including California's Maximum Contaminant Levels (MCLs) 
or Action Levels for drinking water as established by the California Department of Public Health 
and the state's "anti- degradation policy" in State Water Resources Control Board (State Water 
Board) Resolution No. 68 -16 ( "Statement of Policy With Respect to Maintaining High Quality of 
Waters in California "); (iii) all cleanup goals must comply with the State Water Board's "anti - 

degradation policy "; and (iv) all cleanup goals must comply with State Water Board Resolution 
No. 92 -49 ( "Policies and Procedures for Investigation and Cleanup and Abatement of Discharges 
Under Water Code Section 13304 ") (Resolution 92 -49). 

In accordance with the CAO, Shell timely submitted proposed SSCGs to the Regional Board in a 

report entitled "Site- Specific Cleanup Goal Report" (Report) on February 22, 2013. The 
Regional Board circulated the Report for a 30 -day public review and comment period, and 
received comments from interested persons. In addition, the Regional Board received a 
memorandum from OEHHA dated July 22, 2013 (OEHHA Memorandum), as well as a report 
from the Expert Panel from the University of California, Los Angeles (UCLA Expert Panel) that 
was convened to provide recommendations to the Regional Board on various technical aspects of 
the Site investigation and cleanup. The UCLA Expert Panel's report is entitled "Interim Review 
of the Site -Specific Cleanup Goal Report and Human Health Screening Risk Evaluation" (UCLA 
Expert Panel Interim Report) and is dated July 24, 2013. The Regional Board agrees with all of 
the comments in the OEHHA Memorandum and the UCLA Expert Panel Interim Report. 
Regional Board staff also prepared a memorandum dated August 14, 2013 regarding vapor 
intrusion (Regional Board Staff Memorandum). The Regional Board' reviewed the Report 
taking into account applicable law and policy, the requirements of the CAO, and the comments 
received from interested persons, OEHHA, and the UCLA Expert Panel. 

The Regional Board acknowledges that Shell has conducted a thorough investigation of the Site 
in compliance with the CAO. This investigation includes the collection of extensive site data that 
characterized soil, soil vapor, indoor air and vapor intrusion on a parcel -by- parcel basis; 
groundwater underlying the Site; and soil and ambient air conditions at reference sites in the 
vicinity of the Site to evaluate ambient outdoor air and background soil conditions for COCs. 
The Regional Board finds that the site investigation provided reliable, comprehensive, and high 
quality data. Based on the data collected, Shell proposed SSCGs largely based on human health 
screening risk evaluations (HHSREs). Shell has submitted HHSREs for individual parcels based 
on environmental investigation data collected during the Site investigation. The Regional Board 

Note that for purposes of this letter, the term "Regional Board" refers to the staff, including the Executive Officer. 
Consistent with the Porter -Cologne Act, the Regional Board members themselves have not taken action with respect 
to the CAO or Report. 
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supports the use of human health considerations for sites with residential uses, such as the 
Carousel Tract. In their comments on the Report, OEHHA and the UCLA Expert Panel 

generally agree with the methodology used to calculate the HHSREs, but noted that some areas 

of the HHSREs require greater clarity. Although the proposed SSCGs are generally consistent 
with applicable practices regarding calculation of HHSREs, the proposed SSCGs require revision 
for the reasons described in this letter. The proposed SSCGs also do not appear to take into 
account Resolution 92 -49, the Basin Plan, and other federal and state policies and guidance as 

required by the CAO, and may not be fully protective of unrestricted residential land use. 

This letter provides the Regional Board's reasons for not approving the SSCGs and directs Shell 

to revise the Report and the SSCGs, as appropriate. This letter is organized by the following 
topics: Regulatory Requirements for Establishing SSCGs; Comments and Directives on the 

Proposed Remedial Action Objectives and SSCGs; and Directive to Revise the Report. 
Additionally, the OEHHA Memorandum and the UCLA Expert Panel Interim Report regarding 
the HHSREs, as well as the Regional Board Staff Memorandum regarding vapor intrusion, are 
all attached to this letter. As indicated below, Shell is directed to address the comments in all 
three attachments when revising the Report. 

Regulatory Requirements for Establishing SSCGs 

Key regulations and policies governing establishment of cleanup goals, including SSCGs, for the 
Site are set forth in the CAO. These include: Resolution 92 -49 (which incorporates California 
Code of Regulations (CCR), title 23, section 2550.4), the Regional Board's Basin Plan, the 
California Department of Public Health's MCLs, State Water Board Resolution No. 68 -16 (the 
state's "anti- degradation policy "), and other state and federal policies and guidance for 

establishing cleanup goals. An overview of these policies and regulations is provided below. 

State Water Board Resolution No. 92 -49 

The CAO requires all cleanup goals to comply with Resolution 92 -49. In determining cleanup 
levels for sites subject to the Porter -Cologne Act, the Regional Board is required to implement 
Resolution 92 -49. Resolution 92 -49 requires the Regional Board to assure that waste is cleaned 

up to background conditions2, or if that is not reasonable, to an alternative level that is the most 

stringent level that is economically and technologically feasible in accordance with CCR, title 

23, section 2550.4. Any alternative cleanup level to background must: (1) be consistent with the 
maximum benefit to the people of the state; (2) not unreasonably affect present and anticipated 
beneficial uses of such water; and (3) not result in water quality less than that prescribed in the 
Basin Plan and applicable Water Quality Control Plans and Policies of the State Water Board. 

2 
Background conditions mean the water quality that existed before the discharge of waste. 
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California Code of Regulations, Title 23, Section 2550.4 

Resolution 92 -49 incorporates, by reference, CCR, title 23, section 2550.4. Section 2550.4 

guides the establishment of concentration limits for COCs in corrective action programs in 

California. Section 2550.4, states, in part: 

(c) For a corrective action program, the regional board shall establish a 
concentration limit for a constituent of concern that is greater than the 

background value of that constituent only if the regional board finds that it is 

technologically or economically infeasible to achieve the background value for 
that constituent and that the will not pose a substantial present or 

potential hazard to human health or the environment as long as the concentration 
limit greater than background is not exceeded. In making this finding, the 

regional board shall consider that factors specified in subsection (d) of this 
section, the results of the engineering feasibility study submitted pursuant to 

subsection 2550.9(c) of this article, data submitted by the discharger pursuant to 

section 2550.9(d)(2) of this article to support the proposed concentration limit 

greater than background, public testimony on the proposal, and any additional 
data obtained during the evaluation of the monitoring program. 

(d) In establishing a concentration limit greater than background for a 
constituent of concern, the regional board shall consider the following factors: 

(1) potential adverse effects on ground water quality and beneficial uses, 

considering: 

(G) the potential for health risks caused by human exposure to waste 

constituents; 

(1) the persistence and permanence of the potential adverse effects.......... 

Regional Board's Basin Plan 

The CAO requires that groundwater cleanup goals achieve the applicable water quality 
objectives set forth in the Basin Plan, including California's MCLs or Action Levels for drinking 
water established by the California Department of Public Health and the State Water Board's 
"anti- degradation policy" in State Water Board Resolution No. 68 -16. Groundwater beneath the 

Site is designated for municipal supply.3 The Basin Plan sets forth water quality objectives to 

protect beneficial uses, including MCLs for drinking water. 

3 Note that the residents of the Carousel Tract are not being supplied drinking water from the underlying 

groundwater at the Site. 
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State Water Board Resolution No. 68 -16 

The CAO requires that all cleanup goals comply with the State Water Board's "anti- degradation 
policy." This policy requires attainment of background levels of water quality, or the highest 
level of water quality that is reasonable in the event that background levels cannot be restored. 

Cleanup levels other than background must be consistent with the maximum benefit to the 

people of the State, not unreasonably affect present and anticipated beneficial uses of water, and 
not result in exceedance of water quality objectives in the Regional Board's Basin Plan. 

State and Federal Policies and Guidance 

The CAO requires that cleanup goals for all COCs shall support residential (i.e. unrestricted) 
land use and be consistent with the following state and federal policies and guidance: 

Soil cleanup goals set forth in the Regional Board's Interim Site Assessment and Cleanup 
Guidebook May 1996 
Human health protection levels set forth in USEPA Regional Screening Levels (Formerly 
Preliminary Remediation Goals) 
California Environmental Protection Agency's (Ca1EPA) Use of Human Health Screening 
Levels (CHHSLS) in Evaluation of Contaminated Properties, dated January 2005, or its 
latest version 
Total Petroleum Hydrocarbon Criteria Working Group, Volumes 1 through 5, 1997, 

1998, 1999 
San Francisco Bay Regional Water Quality Control Board's Environmental Screening 
Levels (ESL) document 
Commonwealth of Massachusetts, Department of Environmental Protection, 
Characterizing Risks Posed by Petroleum Contaminated Sites: Implementation of 
MADEP VPH/EPH approach; MADEP 2002 
Commonwealth of Massachusetts, Department of Environmental Protection, Updated 
Petroleum Hydrocarbon Fraction Toxicity Values for the VPH /EPH /APH Methodology; 
MADEP 2003 
Commonwealth of Massachusetts, Department of Environmental Protection, Method for 
the Determination of Air -Phase Petroleum Hydrocarbons (APH) Final, MADEP 2008 

Department of Toxic Substances Control (DTSC) Interim Guidance and the Regional 
Board's Advisory - Active Soil Gas Investigations, dated January 28, 2003, or its latest 
version 
DTSC's Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to 
Indoor Air, revised February 7, 2005, or its latest version 
U.S. Environmental Protection Agency's (USEPA) Risk Assessment Guidance for 
Superfund, Parts A through E 
USEPA's User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, 2003 
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USEPA's Supplemental Guidance for Developing Soil Screening Levels for Superfund 
Sites, 2002 
USEPA's Supplemental Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA 2002 
CaIEPA's Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk 
Assessments at Hazardous Waste Sites and Permitted Facilities, Ca1EPA DTSC, 
February 1997 
Ca1EPA's Use of the Northern and Southern California Polynuclear Aromatic 
Hydrocarbons (PAH) Studies in the Manufactured Gas Plant Site Cleanup Process, 
Ca1EPA DTSC, July 2009 

The Regional Board's Interim Site Assessment and Cleanup Guidebook, May 1996, recommends 

taking into consideration the waste concentrations, depth to the water table, the nature of the 
chemicals, soil conditions and texture, and attenuation trends, and human health protection levels 
set forth in USEPA Regional Screening Levels (Formerly Preliminary Remediation Goals). 

Comments and Directives on the Proposed Remedial Action Objectives and SSCGs 

The Report sets forth both proposed remedial action objectives (RAOs) and proposed SSCGs for 
COCs in soil, soil vapor, indoor air (including but not limited to methane), and groundwater. 
The COCs at the Site include total petroleum hydrocarbons (TPH); TPH- related volatile organic 
compounds (VOCs); TPH -related semi -volatile organic compounds (SVOCs) including 
polycyclic aromatic hydrocarbons (PAHs); metals (lead and arsenic); and methane. This section 
summarizes Shell's proposed RAOs and SSCGs. After each summary, the Regional Board 

provides comments on the proposed RAOs and SSCGs and provides directives to Shell for 
revision. 

Summary of Shell's Proposed RAOs 

The Report proposes RAOs that define the basis and methodology for deriving the proposed 
SSCGs. Shell proposed the following RAOs for the Site: 

Prevent human exposures to on -site residents and construction and utility maintenance 
workers to concentrations of COCs in soil, soil vapor, and indoor air such that total 
lifetime incremental carcinogenic risks are within the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) risk management range of 10 "6 to 104 and 
non -cancer hazard indices are less than 1 or concentrations are below background, 
whichever is higher; 

Prevent fire /explosion risks in indoor air and /or enclosed spaces due to the generation of 
methane; 

Remove light non -aqueous phase liquid (LNAPL) to the extent practicable and where a 

significant reduction in current and future risk to groundwater will result; and 
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Maintain a stable or decreasing plume of COCs in groundwater beneath the Site. 

Comments and Directive on Shell's Proposed RAOs 

The Regional Board has the following comments on each RAOs: 

The Regional Board disagrees that the proposed COCs are limited to TPH- related 
compounds. During the Site investigation, chlorinated VOCs were detected on Site. 
Shell is required to include all compounds detected on site as COCs and develop RAOs 
and SSCGs to address all COCs. Also, as indicated by the UCLA Expert Panel's 
Interim Report, "It is possible that cleaning of machinery and other operations on -site 
resulted in release of these CVOCs on -site. This cannot be ruled out." (See UCLA 
Expert Panel Interim Report at p. 13.) 

The Regional Board agrees with the RAO of preventing human exposure and also agrees 
that the NCP sets forth a risk management range of 10"6 to 10. The Regional Board 
agrees that such a range is appropriate for construction and utility maintenance workers. 
However, the Regional Board notes that the Report properly proposes to use a target 
incremental cancer risk of 10'6 and a non -cancer hazard quotient of 1 as the point of 
departure. The Department of Toxic Substances Control's (DTSC) Vapor Intrusion 
Mitigation Advisory (October 2011) sets forth the point of departure for risk management 
decisions for cancer risk at 10.6. A target cancer risk of 10-6 or less is considered 
protective of on -site residents by Cal /EPA and should be used to support an unrestricted 
land use scenario. 

The Regional Board agrees that an RAO for methane should be to prevent fire and 
explosions. The RAO should also focus on eliminating methane to the extent technically 
and economically feasible. 

The Regional Board generally agrees with the RAO with respect to LNAPL. However, 
the RAO should be reworded to say "remove or treat to the extent technically and 
economically feasible," rather than "to the extent practicable," to mirror the language in 
Resolution 92 -49. 

The Regional Board does not fully agree with the RAO for groundwater. Maintaining a 
stable plume in groundwater is important, but the RAO should be to reduce the plume to 
the extent technically and economically feasible to achieve, at a minimum, the water 
quality objectives in the Basin Plan to protect the designated beneficial uses, including 
municipal supply. Maintenance of plume stability may not restore groundwater to its 
designated beneficial uses. 

Directive: Revise the proposed RAOs in accordance with the comments above. 
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Summary of Shell's Proposed SSCGs 

The intent of the proposed SSCGs is to achieve the proposed RAOs described above. The 

methodology for developing the SSCGs involved evaluating and mitigating risks to human 
health and safety, and reducing continued hydrocarbon loading to the groundwater beneath the 
Site. Shell's methodology, organized by medium, is as follows: 

Soil: 
The Report proposes numerical SSCGs for TPH in soil. These SSCGs were developed using a 
risk assessment methodology that is similar to the methodology used for HHSREs for analyzing 
potential risks from indoor vapor intrusion in the Site investigation. Key elements of the 
HHSREs are: 

The proposed SSCGs to address residential exposures are chemical -specific numerical 
values assuming a target incremental cancer risk of 10-6 and a non -cancer hazard quotient 
of 1. These proposed numerical values are to be applied to individual chemicals and soils 
not covered by hardscape and are calculated for both surface soils (0 -2 feet below ground 
surface (bgs)) and sub -surface soils ( >2 -10 feet bgs). The former is based on exposure for 
350 days per year, while the latter is based on 4 exposure days per year to reflect a less 

frequent exposure to deeper soil. The proposed SSCGs are not based on cumulative risk 
assessments. There are no SSCGs proposed for areas below hardscape. 

The proposed SSCGs for construction and utility maintenance workers are chemical - 

specific numerical values assuming a target incremental cancer risk of 10-5 and a hazard 

quotient of 1. These criteria are proposed to be applied to soils from 0 -10 feet bgs. 

Soil Vapor: 
Shell evaluated the vapor intrusion exposure pathway to develop SSCGs for soil vapor for VOCs 
and methane based on a residential exposure scenario. The Report concluded that numeric 
SSCGs for residential exposure of soil vapor are not warranted due to a "multiple lines -of- 
evidence" analysis of the vapor intrusion pathway as follows: 

Indoor air and outdoor air concentrations detected at the properties are indistinguishable 
from background and within the typical ranges reported in literature. 

Vapor intrusion is not affecting indoor air quality at the Site for COCs based on multiple - 

linear regression analysis in which indoor air concentrations were found to be 

significantly correlated with garage air and outdoor air concentrations but shows poor 
correlation with sub -slab vapor concentrations. 

Variability in indoor air concentrations is attributed to the presence of indoor sources of 
VOCs. These sources include outdoor air, indoor product use, residential building 
materials, dry cleaned clothing, and sources within attached garages. 
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An empirical vapor intrusion attenuation factor cannot be calculated for the Site on the 
basis of the observed similarity of indoor and background air concentrations, and the lack 
of significant correlation between sub -slab soil vapor and indoor air concentrations. 

Based on the multiple lines -of- evidence analysis described above, the Report proposes that a 

vapor intrusion assessment will be made on a property- specific basis to assess whether the sub - 
slab data result in indoor air concentrations above background, rather than a numeric SSCG for 
soil vapor. 

Indoor Air (Methane): 
The Report considers fire and explosion risks from methane. The proposed SSCGs are consistent 
with DTSC guidance for school sites that state methane levels of greater than 5000 parts per 
million by volume (ppmv) and soil vapor pressure greater than 13.9 inches water shall be 
evaluated for engineering controls. 

Groundwater: 
The proposed SSCGs for groundwater are as follows: 

Remove LNAPL to the extent practicable; 

Maintain a stable or decreasing plume beneath the Site through a monitoring program to 
be presented in the RAP; 

Return shallow zone and Gage aquifer groundwater quality to background levels for 
petroleum hydrocarbons through natural biodegradation, and arsenic through maintaining 
an oxidizing chemical environment over time; and 

No documented or expected future use of site groundwater is anticipated. 

Comments and Directives on Shell's Proposed SSCGs 

The proposed SSCGs are generally derived from human health risk assessments that focus on 

reducing risks associated with COCs to a level that is acceptable for residential land use. 
However, the CAO also requires the proposed SSCGs to comply with Resolution 92 -49, the 
Basin Plan, other regulations and policies, and be based on unrestricted residential land use. 
Shell is therefore required to address the following comments in its revised Report. 

Soil: 
The proposed SSCGs for soils for many of the COCs, including but not limited to TPH and 
benzene, exceed background levels. The Report does not contain an analysis of the cleanup 
levels that are economically and technically feasible for the COCs. To comply with Resolution 
92 -49, the SSCGs must range between background and the level that is technically and 
economically feasible. The SSCGs must also be protective of groundwater and be based on 
unrestricted residential land use. The SSCGs also do not comport with the Regional Board's 
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Interim Site Assessment and Cleanup May 1996, and do not consider criteria such as 
waste concentrations, depth to the water table, the nature of the chemicals, soil conditions and 

texture, and attenuation trends, and human health protection levels set forth in USEPA Regional 
Screening Levels (Formerly Preliminary Remediation Goals). The Report derives SSCGs based 
on contaminant fate and transport and human health risk criteria. This methodology does not 
completely comport with CCR, title 23, section 2550.4, which requires that cleanup levels must 
be protective of groundwater quality. The proposed SSCGs would allow significant quantities of 
wastes to remain beneath the Site, which may not be protective of groundwater and support 
unrestricted residential land uses. Further, in some areas of the Site, these wastes may persist 
and continue to generate soil vapor. 

The Report also uses methodologies and assumptions that may not comport with the CAO, as 
described below: 

The Regional Board disagrees that the proposed COCs are limited to TPH- related 

compounds. During the Site investigation, chlorinated VOCs were detected on Site. 
Shell is required to include all compounds detected on site as COCs and develop RAOs 
and SSCGs to address all COCs. Also, as indicated by the UCLA Expert Panel's 
Interim Report, "It is possible that cleaning of machinery and other operations on -site 
resulted in release of these. CVOCs on -site. This cannot be ruled out." (See UCLA 

Expert Panel Interim Report at p. 13.) 

The OEHHA Memorandum and Expert Panel Interim Report identify several 
issues regarding the risk calculations. A key issue concerns segregating the shallow soil 

exposure scenario into two layers: 0 -2 feet bgs and 2 -10 feet bgs. The fraction -specific 
soil SSCGs for TPH ranges (Appendix A Page 17 -20) for soil between 2 and 10 feet bgs 
are quite high. The Report assumes specific exposure conditions of 4 days per year 
exposure frequency to subsurface soils between 2 and 10 feet bgs. 

The proposed chemical -specific SSCGs are based on the average concentrations or the 

95[ %] Upper Confidence Limit (95UCL) chemical concentrations calculated for each 

property, rather than using maximum concentrations in soil. Although the use of the 
95UCL was approved by the Regional Board for Human Health Screening Evaluations, 
95UCL may not be appropriate for SSCGs. 

The proposed SSCGs are based on chemical- specific risks and do not consider 
cumulative risks to receptors that may exceed 10.6. 

The proposed SSCGs need to address areas of the Site. The proposed SSCGs do not 
address areas below hardscape. The Regional Board does not typically distinguish 
SSCGs based on hardscape and softscape because such an approach is not likely to be 

protective of unrestricted residential land use or groundwater protection. 

Fruits and vegetables grown in the yards of the homes at the Site may uptake COCs, but 
that exposure scenario has not been considered in developing SSCGs. 
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The proposed SSCGs for TPH in soil do not support unrestricted residential land use for several 
reasons, including, but not limited to: 

Using the proposed SSCGs, land use restrictions (also known as deed restrictions or 
environmental covenants) may be necessary to inform and protect existing and future 
residents from exposure to certain COCs. The proposed SSCGs in soil cannot exceed 
human health values for dermal contact at shallow depths unless land use restrictions to 
control exposure are implemented. Any land use restrictions would be required to be 
recorded by the existing property owner. 

The proposed SSCGs for TPH would continue to pose a nuisance as defined in California 
Water Code section 13050(m) because the properties would be subject to continuing land 
use restrictions. 

Directive: Revise the Report to: (1) include an evaluation of compliance with Resolution 92 -49, 
including determining cleanup levels that are technically and economically feasible; (2) provide 
SSCGs that are inclusive of both hardscape and softscape areas of the Site; (3) provide the 
rationale for using average concentrations or propose another methodology; and (4) address the 
comments regarding supporting unrestricted residential land uses. 

Soil Vapor: 
The Report does not propose SSCGs for soil vapor COCs because the Report states that vapor 
intrusion is not affecting indoor air quality based on an analysis of approximately 300 indoor air 
tests. A multiple lines -of- evidence approach was used to reach this conclusion. However, the 
Regional Board notes that soil vapor can be generated from COCs sorbed to the soil column and 
can continue to be generated into the future. Overall, the proposed SSCGs would leave a 

significant mass of hydrocarbons in the subsurface. Such hydrocarbons may continue to degrade 
and generate VOCs that may pose future risks to humans. The proposed SSCGs do not appear to 
consider the persistence and permanence of potential adverse effects. The Regional Board notes 
that the Report proposes that a vapor intrusion assessment will be made on a property -specific 
basis to assess whether the sub -slab data result in indoor air concentrations above background, 
rather than a numeric site -specific cleanup for soil vapor. In addition, the concrete in the soils 
below grade may contribute to soil vapors and needs to be evaluated. The Regional Board has 
received, and is evaluating, a separate report from Shell regarding the slabs. Given that the 
amount of hydrocarbons in the subsurface varies throughout the Site, a property -specific 
evaluation is appropriate. 

The Report specifies screening levels for VOCs in sub -slab vapors that are 1% of the CHHSLS 
for indoor air. This implies that indoor air concentrations resulting from vapor intrusion are 
expected to be no more than 1% of the sub -slab concentrations (i.e., the attenuation factor is 
assumed to be 0.01 or less). Regional Board staff review of the statistical analysis of sub -slab 
soil vapor and indoor air data for vapor intrusion evaluation suggests that some VOCs detected 
in indoor air may be there in part from the intrusion of sub -slab vapors. (See attached Regional 
Board Staff Memorandum). Also, as indicated by the UCLA Expert Panel's Interim Report, 
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"any determination that there is a relationship between sub -slab soil vapor and indoor air will 

have a direct and profound impact on all risk estimates and cleanup calculations." (See attached 

UCLA Expert Panel Interim Report at p. 5.) 

Directive: Shell is required to address the following: (1) Propose numeric SSCGs for VOCs in 

soil vapor that are equivalent to sub -slab screening levels or develop a site -specific attenuation 

factor (AF) to support development of a site -specific sub -slab vapor cleanup goal using indoor 

air and sub -slab data for VOCs; (2) develop SSCGs for soil vapor based on potential vapor 
intrusion concerns in individual homes; and (3) determine when concentrations of TPH may 

present a nuisance and detectable odor in accordance with the San Francisco Bay Regional Water 

Quality Control Board's Environmental Screening Levels (ESL) document. 

Indoor Air (Methane): 
The Regional Board agrees that the proposed SSCGs for methane may be suitable for risk 

management screening levels. The SSCGs are also consistent with DISC guidance and have 

been approved by the Los Angeles County Fire Department for Site investigation screening 
levels. However, the proposed SSCGs only consider methane above ground or in vaults. 

Methane in soil vapor also represents a safety risk as it may contribute to elevated levels that can 

accumulate in structures, which pose a potential safety risk. 

Directive: Shell is directed to develop SSCGs for methane in soil vapor for residential exposure 
scenarios. 

Groundwater: 
The groundwater beneath the Site is impacted by petroleum hydrocarbons, including LNAPL 

free phase product. The Report does propose removal of LNAPL to the extent practicable. 
However, pursuant to Resolution 92 -49, LNAPL should be removed "to the extent technically 
and economically feasible." 

The Report does not propose numeric SSCGs for groundwater. Rather, the Report proposes to 

achieve background concentrations in groundwater through monitoring and natural 

biodegradation. The proposed SSCGs for soil do not consider the effects of continuing 

migration of waste into groundwater in excess of Basin Plan water quality objectives nor the 

permanence of the potential adverse effects. comply with Resolution 92 -49, cleanup levels 

less stringent than background conditions must not result in exceedance of water quality 

objectives set forth in the Basin Plan. Groundwater beneath the site is impacted with various 

chemicals that exceed their respective MCLs, including benzene, naphthalene, tetrachloroethene 

(PCE), trichloroethene (TCE), and tert-butyl alcohol (TBA). Although the proposed SSCGs to 

achieve background conditions appear appropriate, the period of time to reach these goals 

through monitoring and natural attenuation has not been analyzed. The attenuation rate for the 

COCs at the Site may be so long as to render these methods unsuitable for meeting the proposed 
SSCGs within a reasonable time frame and eliminate the potential impact to underlying aquifers. 

Directive: Shell is required to: (1) propose removal of LNAPL "to the extent technically and 

economically feasible" in accordance with Resolution 92 -49; and (2) propose SSCGs for 
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groundwater to achieve, at a minimum, applicable Basin Plan water quality objectives within a 
reasonable time frame and that take into account continuing migration of waste into 

groundwater. 

Directive to Revise the Report 

Shell is required to revise the Report and the SSCGs, as appropriate, in accordance with the 
specific directives and other comments provided in this letter. Shell is also directed to address 
all comments in the attached OEHHA Memorandum, UCLA Expert Panel Interim Report, and 
Regional Board Staff Memorandum. Shell must submit the revised Report by October 21, 2013. 
Shell is further directed to meet with Regional Board staff no later than September 18, 2013 to 
discuss Shell's approach to revising the Report and proposed SSCGs. Revisions are necessary to 
take into consideration the requirements of Resolution 92 -49, the Basin Plan, and regulations and 

policies referred to in these comments; to address the comments contained in the attached 
OEHHA Memorandum, UCLA Expert Panel Interim Report, and Regional Board Staff 
Memorandum; and to assure that SSCGs are sufficient to be protective of unrestricted residential 
land uses. 

The due date for the revised report constitutes an amendment to Cleanup and Abatement Order 
No. R4- 2011 -0046, originally dated March 11, 2011. All other aspects of Order No. R4 -2011- 
0046, and amendments thereto, remain in full force and effect. Pursuant to section 13350 of the 
California Water Code, failure to comply with the requirements of Order No. R4- 2011 -0046 by 
the specified due date, including dates in this amendment, may result in civil liability 
administratively imposed by the Regional Board in an amount of up to five thousand dollars 
($5000) for each day of noncompliance. 

Please note that the Regional Board requires Shell to include a perjury statement in all reports 
submitted under the CAO. The perjury statement shall be signed by a senior authorized Shell Oil 
Products US representative (and not by a consultant). The statement shall be in the following 
format: 

"I, [NAME], do hereby declare, under penalty of perjury under the laws of the State of 
California, that I am [JOB TITLE] for Shell Oil Company, that I am authorized to attest to the 
veracity of the information contained in [NAME AND DATE OF REPORT], that the 
information contained in the reports described herein is true and correct, and that this declaration 
was executed at [PLACE], [STATE], on DATE]." 
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If you have any questions, please contact the project manager, Dr. Teklewold Ayalew, at 
(213) 576 -6739 (tayalew @waterboards.ca.gov), or Ms. Thizar Tintut -Williams, Site 
Cleanup Unit III Chief, at (213) 576 -6723 (tilliams @waterboards.ca.gov). 

Sincerely, 

Samuel Unger, PE 
Executive Officer 

Attachments: (1) OEHHA Memorandum, dated July 22, 2013 

(2) Regional Board Staff Memorandum, dated August 14, 2013 

(3) UCLA Expert Panel Interim Report, dated July 24, 2013 

cc: See Mailing List (next page) 
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Mailing List 

Janice Hahn, Honorable Congresswoman, US House of Representatives, California's 44th 
District 

Ted Lieu, Senator, California Senate District 28 
Isadore Hall, III, Assembly Member, 64th Assembly District 
Mark Ridley- Thomas, Supervisor, Second District County of Los Angeles 
Jim Dear, Mayor, City of Carson 
Sheri Repp- Loadsman, City of Carson 
Ky Truong, City of Carson 
Sam Ghaly, City of Carson 
Michael Lauffer, State Water Resources Control Board 
Frances McChesney, State Water Resources Control Board 
Robert Egel, State Water Resources Control Board 
Robert Romero, Department of Toxic Substances Control 
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SUBJECT: SITE -SPECIFIC CLEAN -UP GOAL REPORT FOR KAST PROPERTIES, 
CARSON, CA SWRCB #R4 -09 -17 OEHHA #880212 -01 

,-S,_ el 

Edmund G. Brown Jr. 
Governor 

Document reviewed 

Site -Specific Clean -Up Goal Report for Former Kast Properties, Carson, 
California, dated February 22, 2013 by Geosyntec Consultants 

Scope of review 

OEHHA's review is focused solely on risk -based and background -based SSCGs; 
therefore the comments herein refer only those issues. OEHHA recognizes that 
there are other considerations besides health risks in determining the final 
remedial goals. 

OEHHA's review excluded the ground water section. 

Exposure pathways and exposure assessment 

1. The appropriate exposure frequency and duration for the construction worker are 
site -specific and should be based on the most likely construction scenarios. 

2. Proposed gastrointestinal and dermal absorption fractions should be referenced. 

3. Residents are only considered to be exposed to deeper soils 4 days per year, 
based on a tree planting scenario. Page 23 states that soils from 0 -10 feet were 
evaluated to address the scenario that deep soils contact would occur during a 

major renovation project such as pool installation or underground utility work. 
Since the site is fully developed, this scenario is considered unlikely. 
Nonetheless, this is a commonly evaluated scenario and its omission may be 

questioned, regardless of how unlikely it is. If renovation involving excavation 
were to occur, then residents could be exposed to deeper soils that are 

California Environmental Protection Agency 
The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption. 

0 Printed on Recycled Paper 



Dr. Teklewold Ayalew 
July 22, 2013 
Page 2 

redistributed to the surface, and this exposure would likely be greater than four 
days per year. During our teleconference, OEHHA was advised that there is no 
room to place excavated soil on these lots, and that any excavated soil would 
have to be hauled away. 

4. Please explain the differences between the VF equation in Section 3.1.2.1 and 

Equation 4 -8 in the EPA Soil Screening Guidance on which it is based. 

5. Construction and maintenance workers are assumed to be exposed to vapors 
from soil and soil vapor. These pathways may also be complete for onsite 
residents, who would have a greater exposure, resulting in lower SSCGs. 

Background assessment 

6. In order to fully evaluate background arsenic and PAHs, reviewers need to see 
site -wide arsenic & PAH data. 

7. Page 27 states that the Site -Specific Clean -Up Goals (SSCGs) will be compared 
to the 95 percent upper confidence limit (UCL95) for each property. 

a. OEHHA agrees that this is appropriate for risk -based SSCGs. 
b. However, OEHHA does not agree that this is appropriate for background - 

based SSCGs if the Southern California UTL (the upper confidence limit 
on the 95th percentile) is used, for the following reason: 

i. A person exposed to general Southern California soil arsenic would be 

exposed mostly to soils with less than 12 mg /kg arsenic, with less than 
5% of samples equal to or greater than 12 mg /kg. 

ii. However, a person exposed to soils on a property with a UCL95 soil 
arsenic concentration of 12 mg /kg would be exposed to soils with 
arsenic concentrations above and below 12 mg /kg. This person's 
exposure would exceed the general Southern California background 
exposure. 

c. An upper -end statistic like a UTL of a maximum would be a more 
reasonable basis for comparison. 

Exposure point concentrations 

8. The site -wide average and UCL95 concentrations of the compounds of concern 
are not useful metrics for assessing exposure to the residents on the 285 
individual lots. This site -wide approach could mask localized problem areas: 
the UCL on the mean for the entire site could be below risk -based thresholds 
despite risk and hazard estimates for some individual properties exceeding risk - 

based thresholds. 

9. OEHHA supports assessment of exposure and risk over the area to which 
individuals are likely to be exposed. Each resident is exposed primarily to the soil 
on his or her individual lot and to the air in and around and his or her house. That 
means assessing exposure for each parcel separately. 

10. Parcel- specific risks may be calculated based on the UCL95 for that parcel; 
however, if there are insufficient samples from a given parcel to calculate a UCL, 
the exposure and risk calculations should be based on the maximum detected 
concentration in a particular medium on that parcel. 
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11.The statement (page 29) that soil vapor samples collected at depth are not 
considered in the residential receptor analysis needs further explanation. 

SSCGs 

12. OEHHA calculated risks and hazards corresponding to selected SSCGs using 
standard exposure equations for workers and residents. The resulting risk and 
hazard estimates were 1 x 10 

-6 
and the resulting hazard estimates were 1 or less. 

13. SSCGs must be evaluated in the context of how they will be used. OEHHA 

supports the summation of chemical- specific risks and hazards to estimate 
cumulative risks and hazards (as proposed on page 27). 

14. No SSCGS are provided for VOCs in soil gas. 

Vapor intrusion analysis 
15. Table B -1 gives concentrations of various VOCs used in the regression analysis. 

For non -detects, the minimum analytical reporting limit was used in the analysis. 
These values differ from the detection limits cited in the individual property 
reports. Please explain the use of the minimum analytical reporting limits. 

16. As more paired indoor /sub -slab data are generated, the regression analysis 
should be expanded to include these data. Since co- variation could limit the 
effect of removing one variable on r2, OEHHA suggests single regression in 

addition to the multiple regression method used. 

17. Paired indoor /sub -slab data for various VOCs can be used to estimate site - 

specific attenuation factors ( SSAFs). If supported by adequate data, these 
SSAFs may provide an alternative to the generic assumed AF of 0.01. 

Communication issues 

18. The separation of soil vapor and indoor air into separate sections seems 
unnecessary and results in redundancy. 

19. Table A9 presents risk -based clean -up goals; Table 12 presents background - 
based clean -up goals. A table of final clean -up goals with a column showing 
whether they were risk -based or background -based would improve transparency. 

20. The first three sentences in the second full paragraph on page 24 deal with 
COCs. The next three sentences discuss sampling strategies, and do not belong 
in the same paragraph. 

21. The statement that metals that are below CHHSLs are not considered site - 

related defies logic. Site -related chemicals can be present at concentrations less 
than CHHSLs. 

22. The second full paragraph on page 26 deals with background metals except for 
the last sentence. The latter does not belong in that paragraph and its presence 
there could be confusing. 

23. In the same paragraph, the phrase "will be used ", implying that the work will be 
done in the future, is confusing, since it appears that this selection is complete. 
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24. Table 7 is titled "Site- specific cleanup goals for soil ", but these do not appear to 
be final clean -up goals since some of them are below background. 

25. In the first sentence in section 7, `prevent" should probably be "limit ". 

26. In the following paragraph, `impacts" should probably be `vapors" (3x). 

Conclusions 

Please reconsider whether residents could be exposed to soils in the 2 -10 foot 
depth horizon more than 4 days per year. This could be following major 
renovation projects such as pool installation or underground utility work involving 
redistribution of soils and/or in the course of gardening, planting, etc. 

A Table showing final SSCGs and whether each is health -based or background - 
based would improve transparency. 

OEHHA questions the appropriateness of comparing background -based SSCGs 
to the 95 percent upper confidence limit (UCL95) for each property. In order to 

fully evaluate background arsenic and PAHs, reviewers need to see site -wide 
arsenic & PAH data. 

Please consider evaluating the outdoor vapor inhalation pathway for residents or 

explain the exclusion of this pathway. 

OEHHA supports assessing exposure and risk over the area to which individuals 
are likely to be exposed. This is typically the UCL95 for each property, but if there 
are not enough samples from a given parcel to calculate a UCL, the exposure 
and risk calculations should be based on the maximum detected concentration in 

a particular medium on that parcel. 

OEHHA supports the summation of chemical- specific risks and hazards to 
estimate cumulative risks and hazards. The implication of cumulative risks and /or 
hazards that exceed target levels needs to be considered. 

The communication issues noted above should be addressed by providing 
additional information and/or correcting the text as indicated. 

Memo peer reviewed by: 

Hristo Hristov, M.D., Ph.D. 
Staff Toxicologist 
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Expert Panel Interim Review of the 
Site -Specific Cleanup Goal Report and 

Human Health Screening Risk Evaluation 

July 24, 2013 

1. Introduction 

This report contains the Expert Panel's interim review of the 2013 Site -Specific 
Cleanup Goal Report and Human Health Screening Risk Evaluation (2009, amended 
2010 and 2011) as requested by the Regional Water Quality Control Board. 

The Expert Panel's charge it to provide its recommendation for the Regional Board 
to consider in determining whether remedial actions and cleanup goals proposed by 
the responsible parties named in the Cleanup Order are consistent with applicable 
legal authorities, including State Water Resources Control Board (State Water 
Board) Resolution No. 92 -49 ( "Policies and Procedures for Investigation and 
Cleanup and Abatement of Discharges Under Water Code Section 13304) 
(Resolution 92 -49). Resolution 92 -49 governs the Regional Board in requiring 
responsible parties to remediate the site to levels that will result in meeting all 
water quality standards and are "consistent with the maximum benefit to the people 
of the state." 

The Expert Panel has reviewed several aspects of the Site -Specific Cleanup Goal 

Report (SSCG) and Human Health Screening Risk Evaluation ( HHSRE). First, the 
panel evaluated the transparency, consistency, objectivity and the use of 
appropriate sensitivity analysis within and across the reports. Second, the panel 
identified areas of potentially important uncertainty in the reported knowledge of 
sources, transport and exposure to chemical of potential concern. 

This interim report begins by lying out technical review criteria /principles. Section 
3 then contains background information relevant to how the Expert Panel applied 
these technical criteria /principles in their review of the SSCG and HHSRE. Section 4 
introduces concerns that arise when applying these principles to the SSCG and 
HHSRE. Section 5 contains other concerns /questions that arise from insufficient 
evidence. Finally, Section 6 summarizes and applies State Water Board Resolution 
92 -49 to this interim review. 

2. Technical Review Criteria 

This interim review of the human health risk assessment and cleanup goals work for 
the Former Kast Property (herein after referred to as Kast) has been analyzed based 
upon these principles: 
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 Transparency- A regulator and /or informed reader should be able to clearly 
identify and follow the logic and underlying assumptions (including those made 
under the banner of "best professional judgment ") utilized in (i) the derivation 
of cleanup goals and (ii) overall risks for the site as a whole and at an individual 
homeowner level. 

Consistency- Methodological approaches for the risk assessment work should 
be based on a combination of (i) guidance and procedures published by the 
relevant regulatory agencies /authorities and as needed (ii) peer- reviewed 
scientific literature. If possible, methodological disparities (e.g., selection of 
chemicals of concern) should be minimized; however, if these differences occur a 
scientific and /or regulatory rationale should be provided. 

Objectivity (evidence based)- There should be a relevant and reasonably 
complete database that is useable for quantitative risk assessment. If there are 
significant data gaps for (i) media specific data sets (e.g., soil, air, water, biota), 
(ii) exposure assessment parameters (e.g., frequency, duration, behavioral 
patterns), and (iii) key toxicological parameters (e.g., slope factors, reference 
doses, toxic equivalency factors) then clear explanation and justification for 
bridging assumptions should be provided. 

Sensitivity- "How do we know what's important ?" As applied to risk 
assessment, sensitivity analysis is "any systematic, common sense technique 
used to understand how risk estimates and, in particular risk -based decisions, 
are dependent on variability and uncertainty in the factors contributing to risk" 
(USEPA, 2001). 

o It is extremely useful for regulators and readers to understand the major 
"drivers" of the risk estimates, i.e., those parameters, factors, and 
assumptions that are significantly impacting the calculated risk. 

3. Background Relevant to Application of the Technical Review 
Principles 

The SSCG has these stated objectives: 
Evaluate impacts to shallow soils 0 -10 feet below ground surface. 
Consider listed guidelines and Polices in the development of cleanup goals. 
Address groundwater cleanup goals. 
Develop site -specific cleanup levels for residential land use and for 
construction /utility worker exposures. 

The SSCG utilizes over 550 Phase II Interim and Follow -up Reports that contain 
property- specific investigations and these include a Human Health Screening Risk 
Evaluation (HHSRE). The HHSREs (various dates 2009/2010/2011) provided an 
initial evaluation, residential property by property, of calculated potential risks and 
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is tantamount, in many respects, to a baseline human health risk assessment. The 
HHSRE was designed to assist in interim response planning. 

However, it is not clear whether 1) the HHSREs are now considered to constituent 
the "full" human health risk assessment, as the Expert Panel is hearing from 
Regional Board staff, or 2) whether a "full" human health risk assessment is 
scheduled for release in the future, as is stated in the SSCG report: "A full Human 
Health Risk Assessment (HHRA) incorporating the SSCGs proposed in this report 
will be conducted to further evaluate potential health risks once the site 
characterization work is complete. The HHRA will be used to. guide final response 
action for impacted media at the Site and will likely be included in the Remediation 
Action Plan" (Site- Specific Cleanup Goal Report, Feb, 2013, page ES -1). The Expert 
Panel has concerns with either scenario 1) or 2). 

Concerns with Either Scenario: 
1) The HHSRE does not follow the guidelines of a standard human health risk 
assessment. 
2) Alternatively, the utility of developing this document after the execution and 
release of the SSCG is potentially problematic for key decision makers at the Water 
Board. Typically, a human risk assessment should inform cleanup goals rather than 
be released after the cleanup goals are determined. 

Other Issues: 
There are mathematical and methodological connections between calculating a 

cleanup level and a screening risk assessment; hence, there are links between 
the SSCG and the HHSREs. While the stated purposes of the two are "different," 
there is substantial methodological overlap. 

o There should be transparency, consistency, objectivity (same /similar 
data sets) and sensitivity (mathematical connection between the two 
calculated outcomes. 

(i) Cleanup level based on a target risk (SSCG) and; 
(ii) Property- specific risk based on an underlying media -specific 
screening level. 

o Both the SSCG and HHSREs utilize the same core calculation equation(s), 
it is simply a matter of variable rearrangement. 

The basic media -specific data sets are similar (the SSCG has a 
somewhat fuller set simply because it is a more recent report); 
Core exposure factors are the same as the residential scenarios; 
Core toxicology parameters, e.g., reference doses, slope factors 
would be the same unless there was a published regulatory 
revision. 

o SSCG uses a 'target risk' level to back calculate scenario and media - 

specific cleanup levels, e.g., a residential scenario, assuming (a) standard 
exposure factors /parameters, (b) media -specific data sets for chosen 
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chemicals of concern (COCs) and (c) standard chemical- specific toxicity 
factors 

o HHSREs uses (a) media -specific data combined plus a COC selection 
process (all detects are included) in combination with (b) exposure 
factors and (c) toxicity parameters in order to calculate media -specific 
(e.g., soil, indoor air and sub -slab soil vapor) "cumulative risk index" for 
both carcinogenic and non -carcinogenic COCs, as well as a separate total 
petroleum hydrocarbon screen. 

o While there is an acknowledged risk range that is utilized for carcinogens 
(10-6 -10-4) and non -carcinogens (hazard index <1.0) the point of 
departure is conservative, i.e., carcinogens 10-6. 

Risk range and points of departure are the same for both the SSCG 
and the HHSRE. 

o Both documents correctly state (and this requires emphasis) that risk 
estimates generated should not be interpreted as the expected rates of 
disease in the exposed population but rather as estimates of potential 
risk, based on current knowledge and a number of assumptions. 

There are a variety of uncertainty factors integrated within the 
toxicity factors that are meant to err on the side of public health 
protection in order to avoid underestimation of risk. 
Risk assessment is best used as a ruler to compare one source with 
another and to prioritize concerns. 

o Risk estimates are best used to prioritize different options and scenarios 
for decision makers. The risk estimates do not inform either an individual 
or a defined population whether a defined disease endpoint (e.g., cancer) 
is going to be actually developed. 

Consistency and transparency of methodological approaches are 
essential for regulators. 
Changes in certain key inputs have a cascade effect on the risk 
estimates (or risk indices) as the variables are connected 

Sensitivity analysis is a useful tool for revealing which 
variable in the risk model contribute most to the variation 
in estimates of risk. 

According to USEPA (2001), "This variation in risk could 
represent variability, uncertainty, or both, depending on 
the type of risk model and characterization of input 
variables." 
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4. General and Specific Analysis 

Sub -slab soil vapor and residential air quality. 
The most consequential decision is whether to accept, reject, or request 
modifications to the Geosyntec analysis of the relationship, (or lack thereof), 
between chemical -specific sub -slab soil vapor concentrations and residential 
indoor air monitoring. 
o Any determination that there is a relationship between sub -slab soil vapor 

and indoor air will have a direct profound impact on all risk estimates 
and cleanup calculations, i.e., there will be a definite increase in risk 
estimates and a concomitant lowering (more stringent) of chemical- specific 
cleanup levels as pathway additivity will clearly change the calculations. 

Concern: 
The statistical analysis done to determine whether there is sub -slab to indoor 
air VOC (volatile organic compound) transfer, although impressive in the 
volume of data used, is flawed because it ignores spatial and temporal 
factors. It would be much more valuable if it was done for each individual 
home, rather than for the mixing data from various time periods 
can also distort the results. 

However, a review of the sub -slab concentrations compared to the indoor air 
concentrations for each of the VOCs indicates that: (1) the 10 -12 homes with 
elevated levels of a given VOC in the sub -slab soil vapors do not have 
elevated levels of that VOC in indoor air; (2) the few homes with elevated 
levels of a given VOC in indoor air have low levels of the same VOC in sub - 
slab vapors; (3) higher levels of indoor benzene or toluene concentrations 
correlate well with high levels of garage benzene or toluene concentrations, 
suggesting that this is the more likely source of benzene or toluene in these 
homes. The only apparent exceptions (from a preliminary analysis) were 
high levels of PCE in sub -slab soil vapor and indoors for 24436 Panama Ave, 
24617 Marbella Ave and 24737 Marbella Ave. 

In light of the assertions by Everett and Associates that the input data in the 
statistical analysis is incomplete (as depicted in Everett's letter in Page 9), it 
may be necessary to review the results with a higher level of scrutiny. 

Consistency in chemical of concern selection between the SSCG and HHSRE. 
The absolute number of potential chemicals of concern (COCs) retained matters 
as the more carcinogens that are retained, mathematically the more it will drive 
back calculated cleanup levels as carcinogens are considered to be additive. 
o It matters if there are 10 versus 30 carcinogenic and /or non -carcinogenic 

compound selected. 

Concern: 
DTSC guidance typically advises that compounds retained if there is a "hit" 



regardless of whether there are otherwise numerous non -detects for the 
same compound. This procedure was followed for the HHSRE; however, a 
different process was utilized in the SSCG. 

The SSCG excluded certain detects based on overall frequency of detection. In 
risk assessment practice there is a screening argument that is often made for 

dropping compounds based on level of non -detects versus a single detect. 

In terms of transparency the different COC selection methodology across 
reports should be highlighted AND the impact of this decision further 
characterized (sensitivity). 

Consistency of methodology is critical for regulators and decision -makers. 
The calculated media -specific SSCG values would 
mathematically change (become more stringent) if the COC 

process used in the HHSRE was utilized. 

Calculation of SSCG without considering additivity of risk and hazards. 
HHRA Note 4 (Page 12) states "Risk must be summed across all carcinogenic 
chemicals and exposure pathways (including vapor intrusion to indoor air 
evaluated separately from comparison to RSLs). Similarly, hazard quotients must 
be summed across all chemicals and exposure pathways (including vapor 
intrusion to indoor air evaluated separately from comparison to RSLs) for 
threshold (non -carcinogenic) effects to provide a hazard index. ... If the summed 
hazard index for the site is greater than one, then the hazard index may be 
recalculated for chemicals which have the same toxic manifestation or which 
affect the same target organ." 

Concern: 
The number of both carcinogenic and non -carcinogenic chemicals is greater 
than 10 for both site -wide and residential- specific COCs. While the SSCG uses 
10-6 as the target risk and 1.0 for threshold hazard index, as the number of 
COCs becomes >10, the mathematical impact results in an overall risk greater 
than 10-5 and hazard risk well over 1. The SSCG does take additivity partially 
into account by multiply any target or threshold by 0.1 but again there are 
more than 10 COCs. Most states including California typically use 10-5 as a 

carcinogenic target. While cumulative and /or individual risks can be at the 
10-4 level this is not typical and may not be agreeable to either regulators or 
Water Board decision makers. 

SSCGs for soils. 
The analysis provide for the development of SSCGs for soils in general 
follows reasonable methods and assumptions. Yet several issues deserve 
attention. 

Concerns /Issues: 
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One important point is the SSCGs were developed for each COG 

independently, but there may be several COCs at any one location that exceed 
the SSCGs, and even though they may all be remediated to the SSCGs, when 
added up them may still exceed the one in a million or HQ =1 target levels; 
adequate measures need to be in place to avoid this situation. The 0 -2 ft bgs 
levels (EF = 350 days /yr) seem adequate for protecting residents, including 
children, to exposure of site soils. There is a bit more concern with the 2 -10 ft 

bgs (EF = 4 days /yr) levels which are two orders of magnitude higher in 

general, due to the low exposure frequency (EF) expected. While it is valid to 
assume a very low exposure frequency, these higher levels in soils may under 
certain circumstances be a source of sub -slab soil vapors that could slowly 
leak into the subsurface soils (0 -2 ft below gruond surface or bgs) and under 
exceptional circumstances into homes. It may also be a concern for 
construction workers, although this has been addressed (Table.8). In fact, the 
difference between the subsurface levels (0 -2 ft bgs) for residents and the 0- 
10 ft bgs SSCGs of VOCs for construction workers is so small, that it makes 
sense to use the SSCGs for VOCs from the subsurface levels throughout the 
entire first ten feet bgs. 

It has been suggested that the 95 UCL be used as the criterion to use for each 
property. The PRPs should realize that a greater number of soils samples will 
be needed to determine a 95 UCL, given the large variability in COC 
concentrations in a given property. In addition, when there are some clear 
hot spots above the 95 UCL, a more thorough investigation is warranted to 
make sure that a site with high levels of contamination in some small hot 
spots is not classified as not requiring remediation because the hot spot is 
combined with data from cleaner soils. 

In addition, given the tolerance in SSCGs (e.g. not requiring cleanup to TPH = 

100 mg /kg), it may make sense to request that the PRPs set up a trust fund 
that would be available in the future (next 20 -25 yers) for (1) long term 
monitoring of COCs in indoor air and sub -slab soil vapors (once a year in key 
locations which have tested high in the past, plus a few random additional 
locations); (2) providing adequate protection to construction workers and 
nearby residents in the case that excavation below 2 ft bgs is needed for an 
extended period (e.g. 5 days or more); (3) engineering controls for methane 
in sub- surface as needed. 

Sensitivity. 
As the COC selection results in 26 different carcinogens (12 Site COCs) and 34 
non -carcinogens (15 Site COCs) the SSCG can be calculated based on the target 
risk or acceptable hazard quotient divided by the number of COC that make up 
that risk /hazard. 

Concern /Issue: 
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The sensitivity (impact) of this change should and can be easily shown for Board 
decision makers. 

Consistency and objectivity of screening levels. 
Screening levels developed in the HHSRE (Human Health Screening Evaluation 
Work Plan; Geosyntec 2009) are stated (pg 3) to be "consistent with" Cal -EPA- 
OEHHA and USEPA RSL." Geosyntech writes that COC screening was conducted 
using risk -based screening levels (RBSLs) that were calculated assuming 
potential residential exposures to COC in soil and soil vapor as part of the HHSRE 

process and presented in the approved HHSRE Work Plan (Geosyntec 2009) and 
that the screening criteria is 1/10 of the RBSLs regardless whether of Cancer (C) 
or Non Cancer (NC). Geosyntech also describes the background screen for both 
metals and carcinogenic PAHs (known as "cPAH "). 

o Objectivity- It is unclear at this stage of the review whether the DTSC list 
of cPAHs was analyzed versus the shorter OEHHA cPAH list, i.e., DTSC 
includes several PAHs as "carcinogenic" that are not typically considered 
as cPAHs by USEPA or OEHHA. 

Concerns: 
1. Cal -EPA January 2005 (Human- Exposure -Based Screening Numbers 

Developed to Aid Estimation of Cleanup Costs for Contaminated Soil, page 6) 
indicates that standard "Superfund" algorithms are used for unrestricted 
land use scenario. HHRA Note 3 (version August 2012 updated May 2013, 
see Summary page 1) indicates that the EPA RSLs are appropriate risk based 
screening levels unless the analyte is listed on one of the accompanying 
tables then the RSL on the table should be used. 

a. EPA RSL equations were not used as mutagenic effects were not 
included in the RBSL calculations (determined using verification 
calculations and the provided spreadsheets). While HHRA Note 3 

(Page 4) indicates that in 2008 the RSLs did include this effect, it is 
unclear whether Cal -EPA fully implements the uncertainty factors as 
the corresponding equations have not be referenced in the Cal -EPA 
documents review to date. This would impact the PAH RBSLs which 
are calculated using Cal -EPA toxicity values. 

b. PEF Calculation: In the HHSRE (Table 3), the F(x) is specific for Los 

Angeles so the resulting PEF is 1.2E +11 m3 /kg. However, in SSCG 

Report, Appendix A, page 5, the F(x) is noted to be the default from 
USEPA 2002 (Supplemental Guidance for Developing Soil Screening 
Levels for Superfund Sites) but the mean wind speed is specific for 
Los Angeles, so the change results in a PEF of 2.8E +9 m3 /kg. This is 
two orders of magnitude more conservative, so this may have been a 

requested change, as USEPA 2002 does not specify that the default be 
used. USEPA 1996 (Soil Screening Guidance: Technical Background 
Document) actually provides the Los Angeles specific number for F(x) 
per Cowherd 1985, as recommend in USEPA 2002. (Note the 2009 
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HHSRE Work Plan did include the Los Angeles F(x) but all later 
versions of the PEF calculation did not). 

While the inhalation dose from particulates is typically very small relative to the 
incidental ingestion making this variance insignificant (in of itself), it does 
demonstrate that RBSLs were modified between the HHSRE and the ones used in 
the SSCG Report. This would indicate that Geosyntec could have made other 
updates, especially in the case of toxicity updates or guidance updates between 
2009 and 2013. The 2010 HHSRE addendum does demonstrate updates due to 
toxicity, in this case cPAH. 

c. Does not appear that for analytes listed on the HHRA Note 3 Table 1 

that the table's soil screening values were used but instead the 
corresponding Cal -EPA toxicity values from the on -line screening 
calculator with the exception of the cPAH which used the 

corresponding TEQ of the Cal -EPA 2010 BaP toxicity value. This is 

appropriate but as there were no modifications to the exposure 
parameters or to the equations with the exception of that discussed 
above in la (mutagenic effects) and lb (PEF which is insignificant), it 
is unclear why the residential soil RBSLs from USEPA RSLs and the 
Cal -EPA HHRA Note 3 Table 1 were calculated versus using the 
published screening concentrations. 

2. HHRA Note 4 (Page 3) dated June 2011 supports the above concerns with the 
following statement: "As discussed in HHRA Note 3, for the majority of the 
706 listed chemicals with RSLs, HERO recommends use of the soil and tap 
water values listed in the Spring 2010 U.S. EPA RSL table. However some 
values listed in the U.S. EPA RSL table differ significantly (greater than four- 
fold) than values calculated using Cal /EPA toxicity criteria and risk 
assessment procedures. HERO has prepared a reference table for soil and tap 
water RSLs which indicate contaminants for which: 1) the 2004 EPA Region 
9 PRG should be used; 2) the 2004 EPA Region 9 `Cal- modified' PRG should 
be used; or 3) the Cal /EPA California Human Health Screening Level (CHHSL) 
should be used." 

3. HHRA Note 4 (Page 9) also indicated that RBSLs used should be annotated as 
they "do not consider physical limitations such as soil saturation and some 
RSLs exceed the "ceiling limit" concentration of 1x10 +5 mg /kg. Soil RSLs that 
exceed Csat are denoted as "s." Soil RSLs exceeding 1x10 +5 mg /kg are 
denoted as "m ", meaning that the chemical represents more than 10% by 
weight of the soil sample. At such concentrations, the assumptions for soil 
contact used to derive the RSLs may no longer be valid. Cases in which the 
chemicals are present at concentrations exceeding 1x10 +5 mg /kg or Csat 
need to be identified and addressed in the risk assessment." This was not 
done. 
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4. HHRA Note 4 (Page 12) "In general, HERO recommends that all detected 
compounds be selected as COPCs and be included in the quantitative risk 
evaluation. ... Potential chemical breakdown products must also be 
considered, and the rationale should not be based on a "bright line" approach 
(e.g. preliminary cancer risk <1E -07, preliminary HQ <0.1). As detailed above, 
inorganics which are determined to be present at concentrations consistent 
with background will still need to be included in the total risk and hazard 
evaluation." 

5. RBSLs do not appear to have been updated from the HHSRE (Geosyntec 
2009, Table 10) using the more recent Cal -EPA guidance, though small input 
parameters are indicated (see lb) to have been different. Earlier Cal -EPA 

(2005) guidance set the default sub -slab soil vapor to indoor air attenuation 
factor as 0.01 mg /m3 to mg /m3; whereas current guidance Cal -EPA [2011b, 
Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to 
Indoor Air (Vapor Intrusion Guidance)] recommends the attenuation factor 
of 0.05 mg /m3 to mg/ m3. Reviewing the COC selection for Soil Vapor and 
multiply the screening concentration by 0.2 for the correction, an additional 
four COC would be selected (styrene and vinyl acetate from non -sub -slab 
samples and 1,2- dichlorobenzene and cis -1,2- dichloroethene from sub -slab 
samples). Additionally bromomethane, already selected from sub -slab 
samples would be selected in the non -sub -slab samples. One would assume 
only styrene would be classified as a Site COC. 

While the vapor intrusion pathway used for the derivation of the RBSL for soil 

vapor, these SSCGs for soil vapor were calculated for the Utility Worker scenario 
for all COCs. If the vapor intrusion into the residential structure is believed to be 
an incomplete pathway (as per Appendix B of the SSCG Report), the RBSLs for 
soil vapor could be calculated using an industrial air RSL and the soil vapor 
attenuation for trench /utility workers in order to possibly reduce the number of 
soil vapor SSCGs. 

Definition of surface soil. 
HHRA Note 4 (Page 10) states "For evaluation of future residential land use 
scenarios, soil samples from the 0 to 10 foot (ft) below ground surface (bgs) 
interval should be collected. While recommended soil sampling depths may vary 
based on site -specific conditions; in general, discrete soil samples should be 
collected from both surface (0 to 0.5 ft bgs) and subsurface soil." 

Concerns: While the data collection appears to have following this sampling 
the depth of surface soil was extended to 2 feet. This is considered 
reasonable given the potential for gardening as referenced in the text. 
However the data were not presented by depth in any of the documents 
reviewed, especially in the SSCG document. 
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 Multiple SSCGs for subsurface soil. 
SSCGs were calculated for both residential and construction /utility worker 
exposure to subsurface soils (Tables 7 and 8, respectively). However, the SSCGs 

for construction and utility maintenance worker exposures ... will be applied to 
soils from 0 -10 feet bgs" (page 48). 

Concerns: Due to the exposure calculation using the child exposure factors in 
the residential exposure scenario, the SSCGs for the subsurface soils are more 
conservative for the residential subsurface exposure than the 
construction /utility worker. Why then was the worker -based SSCGs selected 
for the subsurface soils? 

Use of cPAH: HHRA Note 4 (Page 13). 
In some cases, benzo(a)pyrene (BaP)- equivalent concentrations are calculated 
and used in screening -level risk evaluations to assess risk from carcinogenic 
PAHs.... If the BaP- equivalent concentration is calculated, the OEHHA potency 
equivalency factors (PEFs) should be used (OEHHA 2002). See Table 1." 

Concern: Document references use of cPAH, especially for background 
characterization, but the data tables do not show that the cPAH were 
calculated and background concentration was used only for BaP. Since the 
maximum BaP concentration was greater than background cPAH, the point 
becomes moot but should be considered as it makes the argument weak. 

Lead. 
Use of the Adult Lead Model (ALM) for the intermittent exposures to subsurface 
soils is inaccurate due to the lack of steady state scenario. 

Concern: Lead SSCG is not accurate for subsurface soil. USEPA (1994, 2003a, 
2003b) recommends a minimum frequency of one day per week and 
duration of three consecutive months. For most of the construction /utility 
worker populations, this assumption is not met within the neighborhood or 
Site. Given the half -life of lead in blood is 30 days, the lead levels in the blood 
will not reach steady state but will probably be at least partly flushed from 
the blood prior to the next exposure. The current biokinetic models are not 
appropriate to evaluate non -steady -state exposures to lead and may 
underestimate the peak blood concentrations following short -term transient 
exposure. 

USEPA's 2003b guidance ASSESSING INTERMITTENT OR VARIABLE 
EXPOSURES AT LEAD SITES addresses how "to use the IEUBK model and ALM 

to assess a wider variety of exposure scenarios, including exposure from 
more than one location, varying intensities of exposure, track -in of soil from 
another location, and intermittent air exposures." Given the subsurface 
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exposure is described by Geosyntec as the potential of the resident (child and 

adult) to come in contact with subsurface soil 4 times per year, the USEPA 

guidance would recommend using the time -weighted average to evaluate the 
child exposure. USEPA guidance (2003b) considers three (3) months "to be 
the minimum exposure to produce a quasi- steady -state PbB concentration. 
The reliability of the models for predicting PbB concentrations for exposure 
durations shorter than 3 months has not been assessed." This document for 
the ALM recommends using the shortest averaging time of the exposure, for 

example the exposure could be per week or 90 days. 

While the utility worker exposure is not over the full exposure period, the 
weighted media concentration will not be annualized across the year, even 

though the models will assume the exposure occurs over a year. The TRW 
recommends not annualizing the weighted concentrations even though some 
of the lead burden accumulated during the exposure season will be 
eliminated during the intervening months between seasonal exposures. 
However, neither the IEUBK nor the ALM can simulate this loss of lead, so 
model predictions correspond to a full year of exposure to a constant 
exposure level regardless of the actual exposure period. The seasonal 
exposure can occur successively over years or for only one year. Since the 
model cannot predict the wash out period (no exposure), the resulting risk 
assessment is probably over -estimating the resulting risk. 

Recap of the technical review. 
An interim review of the Kast risk assessment has been performed. 
Knowledgeable and sophisticated practitioners have obviously performed the 
work. Spot check of risk spreadsheets demonstrates no calculation errors. The 

complexity and numerosity of the risk assessment reports is formidable almost 
to a fault. If the point of the entire risk assessment exercise is to provide a clear 
road map for regulators, Water Board decision makers and the public 
stakeholders then there are critical issues that should be more clearly addressed. 
Critical stakeholders should be able to more clearly follow a transparent, 
consistent and objective analysis that includes an analysis of the sensitivity of 

key assumptions and technical decisions. 

5. Important Unknowns: Needed Additional Information 

GW Plume delineation. 
The extent of the plumes (different plumes for different COCs) is not explicitly 
determined in the information provided. In addition, the plume delineation 
analysis should establish the rate of migration of the various COCs, to better 
understand the risk to neighboring properties and wells. A gradient is provided, 
as well as soil types (sands) for the aquifers, but there should be some 
evaluation of adsorption (retardation), biodegradation and other processes that 
will support the assertion that the plumes are stable and will eventually be 
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decreasing, not just a statistical analysis (MAROS) of benzene (one COC). At 

present not all locations indicate stable or decreasing; some are increasing and 
many had "no trend" which means there is insufficient information to state they 
are stable or decreasing. Stable could be the norm for decades given the levels of 
TPH and the presence of LNAPLs. While in most cases the concentrations are not 
very high, there are a few locations where the concentrations of some COCs is 

many times above the MCL. The proposed SSCG of maintaining a stable or 
decreasing plume would require more monitoring. Given the significant amount 
of TPH in the overlying soils (Figure 10B in Plume Delineation Report indicates a 

very thick zone contaminated with petroleum derived compounds, at depth (8- 
40 ft bgs)), it is likely that the petroleum derived COC plumes will last for 
decades, with a significant monitoring cost to the PRPs. These can also be a 
continuous source of soil vapors to the sub -slab region. While there is not 
sufficient evidence to indicate that there is much migration of COC vapors from 
sub -slab to indoor air (see below), it will remain a concern that needs to be 
monitored for decades. 

CVOCs sources. 
There are CVOCs (chlorinated VOCs, alledgedly from off -site activities) at 
relatively high concentrations in MW -01, which is not downgradient of Turco. 
May be from former OTC. However, many CVOCs found in sub -slab soil samples 
at concentrations that appear to be too high for volatilization from groundwater 
53 feet below (Bellflower aquifer). Figures 15A & B, 16 A & B (Plume Delineation 
Report) provide some sense of PCE & TCE contamination at shallow depths, 
which is difficult to explain as a result of GW transport from Turco or OTC. If 

these vapors are in equilibrium (or near equilibrium) with the soils in the 
shallow area, the concentrations in the soils are significant. As indicated by the 
SSCG report, one would not expect transport from off -site to on -site to be 
significant due to adsorption, dilution, biodegradation and other fate and 

transport processes. It is possible that cleaning of machinery and other 
operations on -site resulted in release of these CVOCs on -site. This cannot be 
ruled out. 

Lack of maps for CVOCs hinder ability to better understand their distribution 
and thus sources and risks. There is an emphasis on only considering petroleum - 
based COCs, even though data is available for many other COCs. Most of the 
CVOC data is only presented in tables and not considered in some of the 
analyses, which is not helpful for determining risk, regardless of PRP. They are 
considered as part of the SSCGs, and must be considered in the remedial action 
plan. 

6. Cleanup Goals and the "Maximal benefit" Criteria 

State Water Board Resolution 92 -49 governs the Regional Board in requiring 
responsible parties to remediate the site to levels that will result in meeting all 

13 



water quality standards and are "consistent with maximum benefit to the people of 
the state." The current SSCG remains consistent with this so long as it seeks to 
enable unrestricted land use of the parcels and is consistent with, and preserves, the 
previous level of residential land use and the value derived there from subject to it 
being economically and technically feasible. Whether it achieves these standards 
depends, in part, upon addressing the concerns raised above in the technical review 
of the SSCG and HHSRE. 
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Los Angeles Regional Water Quality Control Board 

Date: August 14, 2013 

Subject: Comments on Statistical Analysis for Vapor Intrusion Evaluation at Kast 
Property Performed by Geosyntech Consultants 

From: C.P. Lai, Ph.D., P.E., Water Resources Control Engineer 
Los Angeles Regional Water Quality Control Board 

This memorandum contains comments on the Statistical Analysis for Vapor Intrusion 
Evaluation at Kast Property (Site) performed by Geosyntech Consultants dated February 
22, 2013. 

1. To assess the vapor intrusion pathway at the former Kast property, the spatial 
distribution of concentrations of sub -slab soil vapor, indoor air, and outdoor air 
respectively for benzene, ethylbenzene, naphthalene and toluene were analyzed by 
staff using 2012 data and presented in Figure 1 through Figure 4. It can be seen 
from these Figures that at some of the parcels the concentrations of sub -slab soil 
vapor are higher than those of indoor air and outdoor air as shown in Table 1 as well. 
The maximum measured concentrations of petroleum hydrocarbons vary from 1200 
to 15 in different petroleum compounds at sub -slab layer, 91 to 4.4 at indoor layer, 
and then 22 to 1.6 at outdoor layer. Similarly for mean measured concentrations of 

petroleum hydrocarbons at different layers, they vary from 13.08 to 2.48 at sub -slab 
layer, 8.44 to 0.53 at indoor layer, and then 3.36 to 0.22 at outdoor layer. It is 
obvious that high concentrations of these compounds disperse and transport from 
sub -slab soil to indoor air, and then outdoor air. These physical pathways 
demonstrate that the indoor air concentrations above indoor screening levels at 
some of the parcels appear to be from the sub -slab soil vapor, which is the result of 

vapor intrusion. 

2. The concentrations of sub -slab and indoor air vary both spatially and temporally as 
indicated above. As such, the linear regression analysis used by Geosyntech to 
evaluate the direct relationship between indoor air concentrations and sub -slab soil 

vapor concentrations would be insignificant. As shown in the statistical results 
obtained by Geosyntech using dataset in 2012, it indicated that there is no 

statistically significant relationship between the sub -slab soil vapor and indoor air 
concentrations for petroleum hydrocarbons. As mentioned above, staff does not 
completely agree with this conclusion because of the inconsistency with spatial 
distribution of field data as discussed in item 1 above. 

3. Staff also found that there exists a significant relationship between vapor attenuation 
factor and sub -slab soil vapor concentration for petroleum hydrocarbon compounds 
(PHCs). Vapor attenuation factor is defined as the ratio of the indoor air 
concentration to the subsurface vapor concentration, which is a measurement of the 
overall dilution that occurs as vapors migrate from a subsurface source into a 
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building. These relationships in log -log scale are presented in Figure 5 through 
Figure 8.The probability distributions of vapor attenuation factor for these PHCs are 
also shown in Figure 9 through Figure 12. It can be seen that when vapor attenuation 
factor screening level is set to be 0.01 to 0.5, the indoor air concentrations have 
strong relationship with sub -slab soil vapor concentrations for PHCs at some of the 
parcels. In addition, the relationships in log- normal scale are presented in Figure 13 

through Figure 16. It can be seen that a constant -valued attenuation factor (the 
horizontal portion of the line in Figure 13 through 16) is observed at high sub -slab 
soil concentrations. At smaller sub -slab soil concentrations, the background 
contribution to indoor air concentrations becomes larger than the subsurface 
contribution, which manifests as a plateau in indoor air concentrations and imposes 
an upward bias in the attenuation factor. These analyses demonstrate that 
attenuation factors representing vapor intrusion are observed when indoor air 
concentrations are greater than background indoor air levels (i.e. not contributed by 
sub -slab concentrations) and /or when sub -slab soil concentrations are high. 

In summary, these results including the spatial distribution of concentrations and the 
relationships between attenuation factor and sub -slab concentration support the line of 
evidence for vapor intrusion in the Kast Property. 
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Figure 1 Spatial distribution of Benzene concentrations for sub -slab soil vapor, 
indoor air and outdoor air respectively using 2012 data 
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Figure 2 Spatial distribution of Ethylbenzene concentrations for sub -slab soil vapor, 
indoor air and outdoor air respectively using 2012 data 
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Figure 3 Spatial distribution of Toluene concentrations for sub -slab soil vapor, 
indoor air and outdoor air respectively using 2012 data 
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Figure 4 Spatial distribution of Naphthalene concentrations for sub -slab soil vapor, 
indoor air and outdoor air respectively using 2012 data 
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Table 1 Mean and maximum concentrations of petroleum hydrocarbon compounds 
nt spatial layers based on measured data at the Site in 2012 

Benzene 
Sub -Slab Soil Vapor Indoor Air Outdoor Air 

Average 13.08 1.38 0.99 

Maximum 1200 6.8 4.5 

Exylebenzene 
Sub -Slab Soil Vapor Indoor Air Outdoor Air 

Average 2.67 1.21 0.55 

Maximum 170 13 3.2 
Toluene 

Sub -Slab Soil Vapor Indoor Air Outdoor Air 

Average 10.64 8.44 3.36 

Maximum 1200 91 22 

Naphthalene 
Sub -Slab Soil Vapor Indoor Air Outdoor Air 

Average 2.48 0.53 0.22 

Maximum 15 4.4 1.6 

Note: concentrations are reported in µg /m- 
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Figure 5 Vapor attenuation factor vs. sub -slab soil vapor in log -log scale 
for Benzene 
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Figure 6 Vapor attenuation factor vs. sub -slab soil vapor in log -log scale 
for Ethylbenzene 

Relationship Between Attenuation Factor with Sub -Slab Soil Vaopr 
logten(AF for Ethylbenzene) = - 0.01257 - 0.9648 logten(Sub -Slab Soil Vapor -Ethylb) 

01 1.0 10.0 100.0 
Sub -Slab Soil Vapor- Ethylb 

S 0.280083 

R-Sq 61.7% 

R-Sq(adj) 61.5°k 

8 



Figure 7 Vapor attenuation factor vs. sub -slab soil vapor in log -log scale 
for Naphthalene 
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Figure 8 Vapor attenuation factor vs. sub -slab soil vapor in log -log scale 
for Toluene 

Relationship Between Attenuation Factor with Sub -Slab Soil Vaopr 
logten(AF for Toluene) = 0.8188 - 1.002 logten(Sub -Slab Soil Vapor -Toluene) 
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Figure 9 Percentile distribution of vapor attenuation factor for Benzene 
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Figure 10 Percentile distribution of vapor attenuation factor for Ethylbenzene 
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Figure 11 Percentile distribution of vapor attenuation factor for Naphthalene 
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Figure 12 Percentile distribution of vapor attenuation factor for Toluene 
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Relationship Between Attenuation Factor with Sub -Slab Soil Vaopr 
logten(AF for Benzene) = 0.2915 - 0.003277 Sub -Slab Soil Vapor -Benzene 
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Figure 13 Vapor attenuation factor vs. sub -slab soil vapor in log -normal scale 
for Benzene 
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Figure 14 Vapor attenuation factor vs. sub -slab soil vapor in log- normal scale 
for Ethylbenzene 
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Figure 15 Vapor attenuation factor vs. sub -slab soil vapor in log -normal scale 
for Naphthalene 
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EXECUTIVE SUMMARY 

This Revised Site -specific Cleanup Goal Report (Revised SSCG Report) was prepared 
for the Former Kast Property (Site) in Carson, California by Equilon Enterprises LLC, 
doing business as Shell Oil Prodûcts US (SOPUS) for Shell Oil Company, (Shell). In 
the Cleanup and Abatement Order No. R4 -2011 -0046, issued March 11, 2011 (CAO), 
Shell was required to submit Site -specific cleanup goals (SSCGs) following the 
completion of pilot testing at the Site and in advance of the Remedial Action Plan 
(RAP) for the Site. This Revised SSCG Report addresses comments provided by the 
Los Angeles Regional Water Quality Control Board (Regional Board) in their letter 
dated August 21, 2013.1 In the letter, the Regional Board requested that the Site - 
specific Cleanup Goal Report originally submitted February 22, 2013 be revised in 
accordance with the specific directives and other comments provided in the letter. 
SOPUS was also directed to address all comments in the attachments to the Regional 
Board letter, including comments from the Office of Environmental Health Hazard 
Assessment (OEHHA), the UCLA Expert Panel, and Regional Board Staff. 

Once the SSCGs are approved by the Regional Board, a full Human Health Risk 
Assessment (HHRA) incorporating the SSCGs will be conducted. The HHRA will 
further evaluate potential human health risks and will be used to guide final response 
actions for impacted media (soil, soil vapor and indoor air) at each residence on the 
Site. Evaluation of the final response actions may include a detailed Feasibility Study 
to select the final Site remedy. Details of the final Site remedy, as well as the 
Feasibility Study if conducted, will be included in the RAP, which is due to be 
submitted within 45 days after the Regional Board approves the SSCGs. The HHRA 
will be submitted prior to or concurrent with the RAP. 

The Site is a former petroleum storage facility that operated from the mid -1920s to the 
mid- 1960s, and was sold by Shell to residential developers Lomita Development 
Company and Barclay Hollander Corporation, now a subsidiary of Dole Food 
Company, Inc. The developers drained and decommissioned the reservoirs, graded the 
Site, and redeveloped it into the Carousel Community residential housing tract in the 
late 1960s. The objectives of the Revised SSCG Report are to propose remedial action 
objectives (RAOs) and site -specific cleanup goals ( SSCGs) for soil, soil vapor, indoor 
air, and groundwater that will be used in preparation of the RAP. As required by the 

1 Appendix D contains responses by SOPUS to the agency and Expert Panel comments to the February 
22, 2013 Site -specific Cleanup Goals Report. 
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Regional Board comments, the Revised SSCG Report presents cleanup goals that are 
based on technological and economic feasibility and that include all constituents of 
concern (COCs) identified for the Site, whether associated with Shell's historic use of 
the Site or associated with activities by other parties. Soil SSCGs are based on human 
health considerations and potential leaching to groundwater assuming that groundwater 
is a potable water source. For soil vapor, SSCGs have been developed for the vapor 
intrusion pathway into indoor air and potential human exposure, as well as considering 
both nuisance and potential methane -related risks. Groundwater SSCGs have been 
developed considering the Basin Plan, State Board Resolution No. 68 -16, and State 
Board Resolution No. 92 -49. 

In order to meet the Regional Board's requirement that SSCGs are technologically and 
economically feasible, a Screening Feasibility Study (Screening FS) was conducted to 
evaluate a number of factors related to potential remedial alternatives that could be 
implemented at the Site. These factors included implementability; environmental 
considerations; reduction of toxicity, mobility, and volume; social considerations; other 
issues; and estimated cost of each remedial alternative. The remedial alternatives 
encompassed a range of possible response actions, including options which would result 
in unrestricted and restricted land use. Based on the outcome of this evaluation, the 
SSCGs associated with the most technologically and economically feasible alternative 
remedies were selected for the Site. As stated above, a more detailed Feasibility Study 
may be conducted in conjunction with the preparation of the RAP to evaluate potential 
response actions and select a final Site remedy. 

Previous Site Evaluations 

Analysis to develop SSCGs included data from the extensive environmental 
investigation of the Site, which has been conducted under the directives of the Regional 
Board. Environmental characterization of the Site has followed agency- approved work 
plans and according to accepted scientific protocols. The investigation is ongoing and 
is nearly completed as to soils, soil vapor and indoor air at the residential properties. As 
part of the characterization, investigations conducted include Site -wide and off -Site 
assessment of soil, soil vapor, and groundwater in roadways and an adjacent rail right - 
of -way. Property- specific investigations at individual residential properties have 
included assessment of soil, sub -slab soil vapor, indoor air, and methane screening. 
Over 10,000 soil samples, 2,000 soil vapor samples and 1,000 indoor air samples have 
been collected so far. 

Through August 31, 2013, the following number of residential properties have been 
sampled: 
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267 properties (94 %) have been screened for methane, 
266 properties (93 %) have had soil samples collected, 
265 properties (93 %) have had sub -slab soil vapor collected, and 
241 properties (85 %) have had been sampled for indoor air samples collected 
(of which 147 properties (52 %) have had the required two rounds of indoor air 
sampling). 

These investigations have indicated the presence of petroleum- related and some non - 
petroleum- related constituents. To date, over 700 Phase II Interim, Follow -up, and 
Final Interim Reports2 have been prepared to document the results of these property - 
specific investigations and submitted to the Regional Board. These reports included 
property- specific Human Health Screening Risk Evaluations (HHSREs) and evaluation 
of interim response actions, which have been reviewed by the Regional Board and 
OEHHA on an ongoing basis. 

The HHSREs provide a preliminary evaluation of potential human health risks 
associated with detected chemicals at individual properties to assist in interim response 
planning. The screening -level concentrations used in the HHSREs were developed 
following California Environmental Protection Agency (Cal -EPA), OEHHA and United 
States Environmental Protection Agency (USEPA) guidance. Screening levels are 
based on conservative health -protective assumptions and are used to gain a general 
understanding of potential issues at the Site. The presence of a chemical at a 
concentration in excess of a screening level does not indicate that adverse impacts to 
human health are occurring or will occur, but rather suggests that further evaluation of 
potential human health concerns is warranted. 

As indicated in the Phase II Interim, Follow -up, and Final Interim Reports, 
concentrations of potential COCs exceeding screening levels were detected in various 
media (soil, soil vapor, indoor air and groundwater) at various properties at the Site. 
Based on these results, interim response actions to limit exposure to impacted soils and 
soil vapor were recommended, as appropriate. The investigations conducted at the Site 
to date have not found potentially hazardous levels of methane due to petroleum 
degradation in indoor air or in public areas at the Site. Additionally, the investigations 
to date have concluded that COCs detected in indoor air are reflective of background 
levels and are not indicative of vapor intrusion into indoor air. 

2 Multiple reports are submitted for each property. 
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Constituents of Concern 

Potential COCs were initially identified by reviewing the Site investigation results and 
include constituents associated with the petroleum storage facility activities in the 1924 
to 1966 time frame, as well as constituents that are interpreted to have been introduced 
from non -Site -related sources, such as the adjacent Turco chemical facility and the 
Fletcher Oil site, and post -development residential land -use activities. COCs 
potentially related to the previous operation of the Site as a crude/bunker oil storage 
facility are considered as Site -related COCs. The remaining COCs are considered non- 
Site-related COCs. Potential Site -related COCs include: 

Total Petroleum Hydrocarbons (TPH); 
TPH- related volatile organic compounds (VOCs); 
TPH -related semi- volatile organic compounds (SVOCs) (including polycyclic 
aromatic hydrocarbons [PAHs]); 
Metals (lead and arsenic); and 
Methane. 

Non -Site -related COCs include: 

Chlorinated VOCs; 
Trihalomethanes (THMs, which are associated with municipal water treatment); 
Oxygenated VOCs (including tert-butyl alcohol [TBA]); and 
Metals present in soil or groundwater at background levels. 

SSCGs for all COCs (i.e., both Site -related and non -Site -related COCs) are presented in 
this report. The final list of COCs that was incorporated into the SSCG derivation was 
selected using a conservative screening process based on (1) detection of the constituent 
during Site investigation activities, (2) the screening levels presented in the HHSRE 
reports, and (3) background levels. 

Remedial Action Objectives and Site -specific Cleanup Goals 

Medium -specific response action objectives (RAOs) for soil, soil vapor, indoor air and 
groundwater were developed based on the results of the Site investigation and HHSREs. 
The proposed objectives of the remedial action at the Site are: 

Prevent human exposures to concentrations of COCs in soil, soil vapor, and 
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic 
risks are within the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) risk range of 1 x10-6 (one in a million) to 1x1 0 -4 (or 
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one in ten thousand) and noncancer hazard indices are less than 1, or COC 
concentrations are below background, whichever is higher. Potential human 
exposures include onsite residents and construction and utility maintenance 
workers. The point of departure risk level for onsite residents is the lower end 
of the NCP risk range (i.e., 1 x10-6) and a noncancer hazard index less than 1. 

Prevent fire or explosion risks in homes, garages and other enclosed spaces 
(such as neighborhood utility vaults) due to the potential accumulation of 
methane generated from anaerobic biodegradation of petroleum hydrocarbons 
in soils. Eliminate methane in the subsurface to the extent technologically and 
economically feasible. 

Remove or treat light non -aqueous phase liquid (LNAPL) to the extent 
technologically and economically feasible, and where a significant reduction 
in current and future risk to groundwater will result. 

Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect designated beneficial uses, including possible use as municipal 
supply in the future3. 

This Revised SSCG Report proposes medium- specific SSCGs for soil, soil vapor, 
indoor air, and groundwater designed to achieve these RAOs. The SSCGs were 
developed using the guidance documents and agency policies identified by the Regional 
Board, as well as other applicable resources. The SSCGs for each medium are 
summarized below. 

SSCGs for Soil 

SSCGs for soil were calculated considering human health exposure pathways (i.e., risk - 
based SSCGs), and the leaching to groundwater pathway. Risk -based SSCGs were 
developed using a methodology and approach similar to that used to conduct the 
property -specific HHRSEs. Risk -based SSCGs for the residential scenario are based on 
(1) frequent exposure assumptions (350 days per year) for shallow soil (e.g., from 0 to 2 
feet below ground surface [bgs]), and (2) infrequent exposure assumptions (4 days per 
year) for soils at depth that residents are unlikely to contact more than a few times per 
year (e.g., from 2 to 10 feet bgs). Risk -based SSCGs for the construction and utility 
maintenance worker scenario are developed assuming exposures can occur to soil at 

3 Shallow impacted groundwater at the Site is not currently used for drinking water nor will be in the 
foreseeable future. 
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depths from 0 to 10 feet below ground surface (bgs). Soil SSCGs for the leaching to 
groundwater pathway are calculated using Site -specific soil physical properties 
following methods recommended in Regional Board (1996) and relevant USEPA 
guidance documents. 

The SSCGs for soil are detailed in Section 6: 

The Soil SSCGs for residential exposures are chemical- specific numerical 
values for COCs assuming a target incremental cancer risk of 1x10 -6 and a 
hazard quotient of 1. These numerical SSCGs are calculated for both frequent 
and infrequent exposure assumptions. 

The Soil SSCGs for construction and utility maintenance worker exposures are 
chemical- specific numerical values for COCs assuming a target incremental 
cancer risk of 1x10 -5 and a hazard quotient of 1. These numerical SSCGs will 
be applied to soils from 0 -10 feet bgs. 
The Soil SSCGs for the leaching to groundwater pathway are chemical- specific 
numerical values for COCs based on protection of groundwater to California 
Maximum Contaminant Levels (MCLs), Notification Levels (NLs), or risk - 
based values for COCs with no published MCL or NL. 

The technological and economic feasibility of the various soil SSCGs were evaluated in 
the Screening FS. Based on the findings of the Screening FS, soil SSCGs to be used in 
preparation of the RAP are proposed. 

SSCGs for Soil Vapor and Indoor Air 

Soil vapor cleanup goals for the residential scenario are based on the sub -slab soil vapor 
analytical results, the indoor and outdoor air sample results, and a multiple- lines -of- 
evidence vapor intrusion pathway evaluation. In other words, multiple data evaluation 
approaches were used to assess whether there is a correlation between the sub -slab COC 
levels and the COC levels found in indoor air. As summarized here and discussed in 

detail in Section 7, the results of this multiple -lines -of- evidence evaluation indicate that 
sub -slab soil vapor concentrations do not have a significant effect on indoor air quality, 
and that COCs found in indoor air are related to COCs from outdoor air, attached 
garages and household product use. In their review of the residential sampling reports, 
the Regional Board and OEHHA have generally concurred in these findings. 

Similar to the approach used to calculate soil SSCGs for the construction and utility 
maintenance worker exposure scenario, the soil vapor SSCGs for the construction and 
utility maintenance worker consider exposure to volatiles during excavation activities. 
Additionally, fire and explosion risks are considered for methane 
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The multiple -lines -of- evidence evaluation considered the sub -slab soil vapor, indoor air, 
garage air, and outdoor air data for the 241 properties where indoor air and concomitant 
sub -slab soil vapor sampling has been conducted as of August 31, 2013. The evaluation 
relied on published studies of background concentrations of indoor and outdoor air 
quality. The conclusions of the evaluation are as follows. 

Indoor air and outdoor air concentrations of VOCs detected at the properties 
evaluated are indistinguishable from background and within the typical ranges 
of background concentrations reported in the literature. 

Multiple regression analysis results indicate that indoor air concentrations are 
correlated with outdoor or garage air concentrations and/or largely influenced 
by indoor sources. This statistical analysis indicates that sub -slab soil vapor 
concentrations do not have a significant effect on indoor air concentrations as 
compared to these other sources. 

The presence of background sources4 of VOCs contributes to the variability in 
indoor air concentrations detected at the Site. Common household sources of 
VOCs include cigarette and cigar smoke, gasoline- or diesel -powered 
equipment, paints, glues, solvents, cleaners, and natural gas leaks. In addition, 
outdoor air COC levels, which impact indoor air, often exceed screening levels 
for indoor air. 

Although the literature background comparison and the multiple linear 
regression analysis indicate that the indoor air COC concentrations are due to 
background sources and not related to sub -slab soil vapor levels, sub -slab soil 
vapor SSCGs were calculated based on a vapor intrusion attenuation factor as 
directed by the Regional Board. These sub -slab soil vapor SSCGs may be used 
for corrective action planning; however, because the indoor air concentrations 
are due to background sources, mitigation or remediation will not result in a 

measureable reduction in indoor air risks. 

Using a single regression analysis of sub -slab soil vapor and indoor air results, 
a conservative upper -bound vapor intrusion attenuation factor of 0.001 was 
calculated to determine sub -slab soil vapor SSCGs as required by the Regional 
Board. 

4 For vapor intrusion evaluations, background is defined as sources that are not due to subsurface 
impacts (i.e., contributions due to outdoor air or indoor sources). 
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The technological and economic feasibility of the potential residential soil vapor SSCGs 
were evaluated in the Screening FS. Based on the findings of the Screening FS, 
residential soil vapor SSCGs to be used in preparation of the RAP are proposed. 

The SSCGs for construction and utility maintenance worker exposures are chemical - 
specific numerical values for COCs assuming a target incremental cancer risk of 1 x10-5 
and a hazard quotient of 1. These numerical SSCGs will be applied to soil vapor from 
0 -10 feet bgs. These numerical values are listed in the report. 

Methane screening has been conducted in indoor structures on the Site and in utility 
vaults, storm drains, and sewer manholes at and surrounding the Site. The screening 
assessments have not found methane concentrations in enclosed spaces that would 
indicate a potential safety risk. Methane has not been detected in any of the more than 
1,000 indoor air samples collected at the residences. Additionally, more than 2,000 
sub -slab soil vapor samples have been collected at 265 properties at the Site and 
analyzed for methane. Methane resulting from anaerobic biodegradation of residual 
petroleum hydrocarbons above the interim action levels of 0.1% and 0.5% has been 
found in one sub -slab soil vapor probe located beneath the garage at a single property 
(out of more than 840 soil vapor probes installed at the Site); however, no methane 
exceedances were indicated during the indoor air screening at this property and methane 
was not detected in the analytical results of the indoor air sampling. Engineering 
controls were installed to mitigate potential risks due to methane detected beneath the 
garage at this location. Methane has been detected as a result of leaking natural gas 
utility lines, which were found at four of the residential properties, and a leaking sewer 
line at one residential property. 

Proposed SSCGs for methane are the same as those presented in the Data Evaluation 
and Decision Matrix previously prepared for the Site. These SSCGs are consistent with 
California Environmental Protection Agency Depai [ nient of Toxic Substances Control 
(Cal -EPA DTSC) guidance for addressing methane detected at school sites. 

Methane Level Response 

>10 %LEL (> 5,000 ppmv) 
Soil vapor pressure > 13.9 in H2O 

Evaluate engineering controls 

> 2% - 10 %LEL (> 1,000 - 5,000 
ppmv) 

Soil vapor pressure > 2.8 in H2O 

Perform follow -up sampling and 
evaluate engineering controls 
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SSCGs for Groundwater 

Uppermost (or first) groundwater (Shallow Zone) occurs at variable depths of 
approximately 51 -68 feet bgs depending on well location and timing of sampling. The 
Gage aquifer underlies the Site at a depth of approximately 80 -90 feet bgs, and is 
underlain by low permeability materials which separate the Gage aquifer from the 
underlying Lynwood aquifer. There is no documented or expected future use of 
groundwater within the Shallow Zone or Gage aquifer at or near the Site, and these 
water- bearing zones are not used as sources of drinking water. Furthermore, the local 
water purveyor has stated that drinking water supplied to the Carousel Community is 

safe. 

Groundwater beneath the Site, including groundwater in the Shallow Zone and Gage 
aquifer, is impacted with various chemicals including petroleum hydrocarbons, 
chlorinated hydrocarbons, metals, and general minerals. Of these, potential Site -related 
COCs in groundwater which exceed a California drinking water MCL or health -based 
NL include benzene, naphthalene, and arsenic. 

Benzene: The distribution of benzene in groundwater beneath the Site is 
well defined, both laterally and vertically, and the dissolved benzene plume 
at the Site appears to be stable or declining. Concentrations of benzene are 
non -detect or close to non -detect in the three off -Site, downgradient 
monitoring wells located near the Site boundaries. The stable or declining 
plume is consistent with an old crude oil source and the well -documented 
process of natural degradation of petroleum hydrocarbon compounds in the 
subsurface environment through microbial activity. 

Naphthalene: Concentrations of naphthalene exceed the NL in two 
monitoring wells on -Site, both of which are also impacted by benzene. 

Arsenic: Concentrations of arsenic are above the MCL in multiple Site 
monitoring wells, with higher concentrations detected in the west central 
portion of the Site. The source of arsenic is likely naturally occurring. The 
concentrations of arsenic may be locally enhanced due to the presence of 
degrading petroleum hydrocarbon compounds which can cause arsenic to 
dissolve into groundwater from some naturally occurring minerals found 
beneath the Site. Arsenic is recognized as a regional contaminant in 
southern California groundwater. 

TPH: TPH does not have an MCL or NL. Concentrations of TPH 
exceeding the San Francisco RWQCB Environmental Screening Levels 
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(ESL)s were detected in four on -Site wells and the off -Site upgradient well 
(MW -7) in the most recent monitoring event. 

Because no current or future use of the Shallow Zone and Gage aquifer at or near the 
Site is anticipated, the following groundwater SSCGs are proposed for the Site 
(consistent with the RAOs): 

Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result, and 

e Reduce concentrations of COCs in groundwater to the extent technologically 
and economically feasible to achieve, at a minimum, the water quality 
objectives in the Basin Plan to protect the designated beneficial uses, including 
municipal supply. 

The technological and economic feasibility of the potential groundwater SSCGs, 
detailed in Section 8, were evaluated in the Screening FS. Based on the findings of the 
Screening FS, groundwater SSCGs are proposed to be used in preparation of the RAP. 

Screening Feasibility Study 

A Screening FS was conducted to evaluate the technological and economic feasibility of 
the SSCGs. The Screening FS consists of a preliminary evaluation of representative 
remedial alternatives that could achieve various site SSCGs at the residential properties. 
The technological and economic feasibility for each alternative were compared and 
evaluated to the extent practical at this level of project development, and the 
technologically and economically feasible alternatives were selected for further detailed 
evaluation in the RAP. 

Several remedial alternatives were evaluated in the Screening FS. The alternatives 
consist of different combinations of the following technologies: 

Sub -slab vapor mitigation; 
Capping; 

Institutional controls; 

Excavation; 
Soil vapor extraction (SVE); 
LNAPL /source removal; 
Hot spot remediation of groundwater; and 
Monitored natural attenuation (MNA). 
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The preliminary remedial alternatives were screened on the basis of the following 
criteria: 

a) Implementability; 
b) Environmental considerations; 
c) Reduction of toxicity, mobility, and volume; 
d) Social considerations; and 
e) Estimated cost. 

Cleanup goals that are technologically and economically feasible have been identified 
using the Screening FS. Based on this evaluation, four remedial alternatives and their 
associated SSCGs are recommended and will be further evaluated in the RAP. The 
technologically and economically feasible remedial alternatives identified in the 
Screening FS consist of: 

Surface soil excavation (0 -2 feet bgs) in either open areas and /or areas beneath 
open and hardscape in areas exceeding soil SSCGs; 

Installation of sub -slab depressurization or ventilation system for properties 
exceeding soil vapor SSCGs; 

LNAPL removal to the extent technologically and economically feasible; 

Hot spot groundwater and deep soil remediation; 

Monitored natural attenuation for groundwater to achieve MCLs and /or 
background concentrations; and 

Institutional controls to address residual COCs in soils beneath homes and to 

limit access to unexcavated soils below 2 feet bgs and groundwater. 

Under the identified remedial alternatives, the excavated and filled Site areas would 
achieve all proposed soil SSCGs. The unexcavated soils would meet the residential 
human health SSCGs assuming infrequent exposure and the utilization of institutional 
controls, and would meet nuisance goals. 

Soil cleanup levels for groundwater protection (leaching to groundwater) may not be 
met in all the soils that remain in place. However, over time, groundwater 
concentrations for the petroleum- related COCs (TPH, naphthalene, benzene and to 

some extent arsenic) are expected to decline to levels protective of a municipal use for 
the water. This conclusion is based on the stable to declining plume present at the Site, 
the age of the source materials (leaching of the COCs has already occurred), and the 
proposed actions which include further source reduction (hot spot groundwater and 
deeper soil remediation with SVE). It is also noted that there will be no use of the 
impacted groundwater in the foreseeable future. Meeting municipal levels for other 
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COCs in Site groundwater including CVOCs and TBA will require remediation of 
upgradient sources. 

Additionally, the identified remedial alternatives for soil vapor will achieve the SSCGs 
for VOCs and methane. 
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1.0 INTRODUCTION 

This Revised Site -specific Cleanup Goal Report (Revised SSCG Report) was prepared 
for the Former Kast Property (Site) in Carson, California on behalf of Equilon 
Enterprises LLC, doing business as Shell Oil Products US (SOPUS), for Shell Oil 
Company ( "Shell "). This Revised SSCG Report responds to comments provided by the 
Los Angeles Regional Water Quality Control Board (RWQCB or Regional Board) in 
their letter dated August 21, 2013. In the letter, the RWQCB requested that the Site - 
specific Cleanup Goal Report originally submitted February 22, 2013 (Geosyntec, 
2013a) be revised in accordance with the specific directives and other comments 
provided in the letter. Shell was also directed to address all comments in the 
attachments to the letter, including comments from the Office of Environmental Health 
Hazard Assessment (OEHHA), the UCLA Expert Panel Interim Report, and Regional 
Board Staff. A summary of responses to comments contained in the RWQCB August 
21 letter and attachments is provided in Appendix D. This summary provides a 
response to the comment and, where appropriate, a description of the location within the 
Revised SSCG Report where the comment is specifically addressed. 

The Former Kast Property is a former petroleum storage facility that operated from the 
mid -1920s to the mid -1960s that was sold by Shell to residential real estate developers 
Lomita Development Company and Barclay Hollander Corporation, now a subsidiary 
of Dole Food Company, Inc., who had knowledge of the Site's former use and 
developers, who drained and decommissioned the reservoirs, graded the site and 
redeveloped it into the Carousel Community residential housing tract in the late 1960s. 
The site is located in the area between Marbella Avenue on the west and Panama 
Avenue on the east and E. 244th Street on the north to E. 249th Street to the south 
(Figure 1). 

1.1 Background 

This report was prepared in response to Cleanup and Abatement Order (CAO) No. R4- 
2011 -0046 issued to Shell on March 11, 2011 by the California Regional Water Quality 
Control Board - Los Angeles Region (RWQCB or Regional Board). Section 3.c of the 
CAO orders Shell to "prepare a full -scale impacted soil Remedial Action Plan (RAP) 
for the Site." As a part of the RAP several requirements have been set forth that address 
the development of remedial action objectives (RAOs) and cleanup goals for the Site. 

The CAO also ordered that a SSCG report be prepared in advance of the RAP and 
submitted concurrently with the Pilot Test Report. Pilot tests for the following 
technologies have been evaluated for applicability at the Site: soil vapor extraction 
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(SVE), in -situ chemical oxidation (ISCO), bioventing, and excavation. The results of 
these pilot studies have been submitted to the Regional Board (URS, 2010b; Geosyntec, 
2012a; Geosyntec, 2012b; Geosyntec, 2013b; and URS, 2013a, d). Pilot Test Reports 
summarizing the results of the pilot studies were submitted to RWQCB in May 2013 
and August 2013 (URS, 2013e, g) and an evaluation of the feasibility of removing the 
concrete slabs of the former reservoirs was submitted in June 2013 (URS and 
Geosyntec, 2013). 

The SSCG Report was prepared to address these requirements of the CAO and provide 
an overview of the Site conditions, as well as the RAOs and cleanup goals to address 
petroleum hydrocarbon impacts at the Site. As noted above, this Revised SSCG Report 
addresses comments provided by the RWQCB on the February 22, 2013 SSCG Report. 

The Revised SSCG Report presents cleanup goals that are based on technological and 
economic feasibility and includes all constituents of concern (COCs) identified for the 
Site. Soil SSCGs are based on exposure to human health and potential leaching to 
groundwater considering the groundwater as a potable water source. For soil vapor, 
SSCGs have been developed for the vapor intrusion pathway and considering nuisance 
and methane. Groundwater SSCGs have been developed considering the Basin Plan, 
State Board Resolution No. 68 -16, and State Board Resolution No. 92 -49. 

The Revised SSCG Report is organized into the following sections: 

1.0 Introduction 
2.0 Site Conceptual Model 
3.0 Pilot Test Results 
4.0 Constituents of Concern and Remedial Action Objectives 
5.0 Guidance Documents Considered 
6.0 Soil 

7.0 Soil Vapor, Indoor Air, and Outdoor Air 
8.0 Groundwater 
9.0 Evaluation of Technological and Economic Feasibility of SSCGs and 
Selection of SSCGs 
10.0 Summary 
11.0 References 
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1.2 Objectives 

The objectives of this report are to provide the RAOs and site -specific cleanup goals 
(SSCGs) that will be used in the forthcoming Human Health Risk Assessment (HHRA) 
and RAP for the Site. Specifically, this report addresses the following requirements of 
the CAO: 

Evaluate impacts to shallow soils, defined in the CAO as soils from 0 -10 feet 
below ground surface (bgs)5 (CAO Section 3); 

Consider listed guidelines and Policies in the development of cleanup goals 
(CAO Section 3.c.II.i); 

Address groundwater cleanup goals considering the Basin Plan, State Board 
Resolution No. 68 -16, and State Board Resolution No. 92 -49 (CAO Sections 
3.c.II.ii, iii, and iv); and 

Develop site -specific cleanup levels for residential (i.e., unrestricted) land use 
(CAO Section 3.c.III) and for construction/utility worker exposures. 

In addition, this Revised SSCG Report addresses the directives provided in the 
August 21, 2013 RWQCB Review of the February 22, 2013 SSCG Report (Geosyntec, 
2013a) to determine site -specific cleanup levels that are technologically and 
economically feasible. 

1.3 Previous Response Actions 

URS Corporation (URS) and Geosyntec Consultants (Geosyntec) are conducting 
environmental characterization at the Site on behalf of SOPUS and Shell, as requested 
in the Regional Board's Section 13267 letter dated May 8, 2008. As part of the 
characterization, investigations conducted at the Site include (1) Site -wide assessment 
of soil, soil vapor, and groundwater in roadways and an adjacent rail right -of -way, and 
(2) property -specific investigations at individual residential properties that have 
included assessment of soil, sub -slab soil vapor, and indoor air and methane screening. 

Results of these investigations have detected the presence of a number of petroleum - 
related and some non -petroleum -related constituents. Total petroleum hydrocarbons 
(TPH) quantified as gasoline -range organics (TPHg), diesel -range organics (TPHd), and 

5 Impacts to shallow soils for residential properties and public rights of way are addressed in this report. 
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motor oil -range organics (TPHmo) have been detected in Site soils and groundwater. A 
number of volatile organic compounds (VOCs), including compounds associated with 
petroleum hydrocarbons (e.g., benzene, toluene, ethylbenzene, xylenes [BTEX], 
trimethylbenzenes, and other substituted aromatic compounds), and non- petroleum- 
related VOCs, including the chlorinated solvents trichloroethene (TCE) and 
tetrachloroethene (PCE) and related breakdown products, as well as chloroform and 
trihalomethanes associated with drinking water purification byproducts, have been 
detected in Site soils, groundwater, soil vapor, and indoor /outdoor air. In addition, 
polycyclic aromatic hydrocarbons (PAHs), including naphthalene and benzo(a)pyrene, 
have been detected in Site soils associated with hydrocarbon impacts. Various metals 
including arsenic have been detected in site soils and groundwater. 

For each of the property- specific evaluations, a Human Health Screening Risk 
Evaluation (HHSRE) was conducted to provide a preliminary evaluation of potential 
human health risks associated with chemicals detected at the property. These were 
based on the analytical results of the soil, sub -slab soil vapor, and indoor air samples 
collected to date and conservative screening levels. The HHSREs were conducted in 
accordance with the approved HHSRE Work Plan (Geosyntec, 2009) and addendum 
(Geosyntec, 2010b). In conjunction with the HHSRE Work Plan, a Data Evaluation and 
Decision Matrix was developed (Geosyntec, 2010a). The purpose of the matrix was to 
identify potential follow -up interim response actions that could be performed upon 
evaluation of Phase II Site characterization of soil, sub -slab soil vapor, and indoor air 
analytical data and HHSRE screening results. The screening level concentrations that 
were used in the HHSRE are consistent with the California Environmental Protection 
Agency (Cal -EPA), Office of Environmental Health Hazard Assessment (OEHHA) and 
United States Environmental Protection Agency (USEPA) screening levels. Screening 
levels are based on general assumptions and are useful to gain a general understanding 
of potential issues at the Site. The presence of a chemical at concentrations in excess of a 

screening level does not indicate that adverse impacts to human health are occurring or will 
occur but suggests that further evaluation of potential human health concerns is warranted. 
A full Human Health Risk Assessment (HHRA) and an update to the Soil Background 
Evaluation (URS, 2010) will be conducted to further evaluate potential health risks and 
will be submitted with the RAP. 

Based on the findings of the Phase II investigations, potential follow -up interim 
response actions were identified. The interim response actions that could be used at the 
Site were documented in the Interim Remediation Action Plan (IRAP, URS, 2009a). 
Through August 31, 2013, the number of properties that have been evaluated for 
potential interim response actions based on the matrix criteria and the IRAP are: 
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267 properties (94 %) screened for methane, 
266 properties (93 %) for soil, 

265 properties (93 %) for sub -slab soil vapor, and 
241 properties (85 %) for indoor air (of which 147 properties (52 %) have had 
the required two rounds of indoor air sampling). 

These investigations have indicated the presence of petroleum- related and some non- 
petroleum- related constituents. To date, over 700 Phase II Interim, Follow -up, and 
Final Interim Reports6 have been prepared to document the results of these property - 
specific investigations and submitted to the Regional Board. These reports included 
property -specific Human Health Screening Risk Evaluations (HHSREs) and evaluation 
of interim response actions. 

The HHSREs provide a preliminary evaluation of potential human health risks 
associated with detected chemicals at individual properties to assist in interim response 
planning. The screening -level concentrations used in the HHSREs were developed 
following California Environmental Protection Agency (Cal -EPA), OEHHA and United 
States Environmental Protection Agency (USEPA) guidance. Screening levels are 
based on conservative health -protective assumptions and are used to gain a general 
understanding of potential issues at the Site. The presence of a chemical at a 
concentration in excess of a screening level does not indicate that adverse impacts to 
human health are occurring or will occur, but rather suggests that further evaluation of 
potential human health concerns is warranted. 

As indicated in the Phase II Interim, Follow -up, and Final Interim Reports, 
concentrations of potential COCs exceeding screening levels were detected in various 
media (soil, soil vapor, indoor air and groundwater) across the Site. Based on these 
results, interim response actions to limit exposure to impacted soils and soil vapor were 
recommended, as appropriate. The investigations conducted at the Site did not identify 
potentially hazardous levels of methane due to petroleum degradation in indoor air or in 
public areas at the Site. Additionally, COCs detected in indoor air are reflective of 
background levels and are not indicative of vapor intrusion into indoor air. Interim 
response actions for COCs exceeding screening levels in soils were further evaluated at 
21 properties and reported in the Evaluation of Interim Institutional and /or Engineering 
Control Letters submitted to the Regional Board. 

6 Multiple reports are submitted for each property. 
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As stated previously, a full HHRA will be submitted with the RAP. The HHRA will 
incorporate the SSCGs developed in this report and will be used to guide final response 
actions for impacted media at the Site. 

SB0484 \Revised SSCG Repon Final 21- Oct- 2013.docx 6 10/21/2013 



Geosyntec o 
consultants 

2.0 SITE CONCEPTUAL MODEL 

This section summarizes and updates the Site Conceptual Model (SCM), which was 
included as an appendix to the Plume Delineation Report (PDR) (URS, 2010a). The 
objectives of the SCM were to summarize the Site understanding related to: (1) 
identification of potential constituents of concern (COCs); (2) sources of COCs and 
potential release mechanisms; and (3) potential fate and transport of COCs, including 
identification of exposure pathways and receptors for the COCs. The information in 
this section has been updated to incorporate new data and understanding of the site 
obtained through site investigations conducted subsequent to the September 2010 date 
of the PDR. 

2.1 Potential Sources and Potential Constituents of Concern 

Historically, petroleum- related operations were associated with the Site. Crude oil was 
stored in three concrete -lined earthen reservoirs from 1924 to about 1966. Bunker oil, a 

very viscous residuum from refining of lighter -end hydrocarbons, was apparently also 
stored at the Site. Some records also refer to the storage of other heavy intermediate 
refinery streams. Due to the nature of former crude oil storage operations at the Site, 
and the oil production and former industrial operations in the surrounding area, a 

number of sources may have contributed to the contaminants that have been detected at 
and around the Site. Detailed information about potential sources was included in 
Section 4.0 of the SCM (URS, 2010a), and is summarized below. 

The historical onsite petroleum storage reservoirs are considered to have been a source 
of petroleum releases to Site soils. The reservoirs are believed to have had reinforced 
concrete -lined earthen floors and sloped sidewalls with wood frame roofs supported by 
wooden posts and/or concrete pedestals, and they were surrounded by earthen levees 
averaging 20 feet in height. The site was sold by Shell to residential real estate 
developers Lomita Development Company and Barclay Hollander, now a subsidiary of 
Dole Food Company, Inc., who drained and demolished the reservoirs in the mid -late 
1960s for the development of the residential housing tract. Where concrete from the 
reservoirs was not removed, records indicate that following the removal of residual 
hydrocarbons remaining in the reservoirs by the residential developer, the developer's 
contractors cut trenches into the reservoir bases so that the reservoirs would not pond 
water and adversely affect drainage /infiltration for the subsequent residential 
development on the Site. Concrete from the reservoir sides was then reportedly placed 
by the developer's contractors into the base of the reservoirs, and soil from the 
surrounding levees was subsequently graded and compacted in place, spreading existing 
petroleum impacts around the site. 
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In addition to the reservoirs, other potential sources include former pipelines, an onsite 
oil pump house, various offsite operations by others at surrounding facilities (including 
refining operations, refined hydrocarbon storage, industrial chemicals processing, and 
chemical milling operations, dry cleaners), offsite oil wells owned and operated by 
others, atmospheric depositions, and, likely to a smaller extent, various residential 
activities. 

Compounds associated with crude or bunker oil include TPH and TPH -related 
compounds such as certain VOCs (primarily BTEX: benzene, toluene, ethylbenzene, 
and xylene), polycyclic aromatic hydrocarbons (PAHs), and possibly metals. Potential 
COCs were identified by reviewing the historical and current uses associated with the 
Site and were selected based on their likelihood of being associated with the petroleum 
storage facility operating in the 1924 to 1966 time frame. The potential introduction of 
COCs from non -Site -related sources and residential land -use activities was also 
considered. Section 5.0 of the SCM (URS, 2010a) contains detailed information about 
sources for each potential COC. Only COCs related to the previous operation of the 
Site as a crude /bunker oil storage facility are considered as Site -related COCs7. The 
remaining COCs are considered non -Site -related COCs. The remainder of this section 
discusses key potential COCs as follows: 

TPH; 

VOCs; 
Semi -volatile organic compounds (SVOCs) including PAHs; 
Metals; and 

Methane. 

In addition to the above constituents, polychlorinated biphenyls (PCBs), pesticides, and 
fuel oxygenates were considered. PCBs and pesticides have not been detected in Site 
soils and are not considered COCs. The oxygenate tert-butyl alcohol (TBA) and other 
oxygenates have been detected in Site groundwater and /or other media; however as 
discussed below, TBA and other oxygenates were not used before the 1970's and are 
considered non -Site -related COCs. 

Note that Site- versus non -Site -related COCs are identified for purposes of the Site Conceptual Model. SSCGs for all compounds 
are provided later in this document in accordance with RWQCB directives. 
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2.1.1 Total Petroleum Hydrocarbons 

The specific source of the crude oil stored in the reservoirs is not known. Crude oil is a 
complex mixture of various petroleum hydrocarbon compounds. TPH concentrations 
are often reported in general hydrocarbon chain ranges corresponding to gasoline, 
diesel, and motor oil. If the TPH from crude or bunker oil is present at sufficiently high 
concentration it will occur as a non -aqueous phase liquid (NAPL), which typically has 
lower density than water and is often referred to as "light NAPL" or LNAPL. LNAPL 
has been detected at the Site. An LNAPL sample collected and analyzed from Site 
monitoring well MW -3 was characterized as a relatively unweathered crude oil likely 
produced from the Monterey Formation, a common oil- producing geologic formation 
found throughout southern California. 

Borings completed during Site characterization found evidence of petroleum releases at 
the Site. Elevated TPH and other indicators of petroleum releases were found: 
(1) beneath the footprint of the former reservoirs (below their bases, but primarily along 
the perimeter, in the area near the presumed joint between the reservoir bases and the 
reservoir sidewalls); (2) within the fill material above the base level of the former 
reservoirs (the source of these impacts appears to be from the developer's reuse of 
petroleum- impacted fill from other portions of the Site, such as berm areas), and (3) in 
areas outside the footprints of the former reservoirs. The impacts outside the former 
reservoirs are potentially from a combination of sources, including the developer's 
grading activities, possible former on- Site /off -Site pipelines or spills during operation 
of the storage facility, offsite sources, and shallow soil sources associated with 
residential activities. 

2.1.2 Volatile Organic Compounds 

Volatile organic compounds (VOCs) are light molecular weight hydrocarbons which 
have low boiling points and therefore evaporate readily. Some VOCs occur naturally in 
the environment, others occur only as a result of manmade activities, and some have 
both origins. Only VOCs associated with crude oil such as aromatic and aliphatic 
hydrocarbons are considered Site -related COCs. In addition to a crude oil source, these 
compounds may also have been released to the Site though accidental releases of 
gasoline or other refined petroleum products following residential development. 

Site -related VOCs: The most prevalent VOCs associated with crude oil include 
aromatic compounds such as BTEX and aliphatic compounds such as the alkanes (e.g., 
hexane, heptane). They can impact soil or volatilize from the liquid or sorbed phase to 
impact soil vapor. For example, BTEX could volatilize from LNAPL and migrate 
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through soil as a soil vapor to an enclosed space or enter a building through vapor 
intrusion. 

Benzene has been detected in Site soil, soil vapor, and groundwater. However, as 
indicated in regional groundwater concentration maps shown in Appendix E (Figure 
E -3), benzene is widespread in groundwater in the general Site area and additional 
sources in the area have been identified. For example, concentrations of benzene in 
excess of 3,000 µg/L have been detected at the Fletcher Oil and Refining Company site 
(Fletcher Oil site) located 1,300 feet west (generally upgradient) of the Site. Similarly, 
Leymaster Environmental Consulting (Leymaster, 2013) reports concentrations of 
benzene as high as 4,600 µg/L detected in shallow groundwater at the adjacent Turco 
site, likely associated with their former leaking underground storage tank (UST) (see 
discussion below). 

It is apparent that former Site crude oil operations have contributed to the presence of 
benzene in shallow groundwater beneath the Site, but some off -Site sources (e.g., Turco 
leaking UST) have likely contributed to hydrocarbons detected in Site groundwater. It 
is unlikely that a significant mass of benzene from the Fletcher Oil site has migrated 
onto the Site, based on the distribution of benzene detections shown in Figure E -3 and 
the fact that the Fletcher Oil site is located approximately 1,000 feet from the Site. 
However, the Turco site which is located immediately upgradient of the Site and has 
had elevated benzene concentrations detected in monitoring wells located adjacent to 
the Site's western boundary, has likely contributed some benzene in the northwest 
portion of the Site. 

Non -Site -related Chlorinated VOCs: Chlorinated VOCs include hydrocarbon 
compounds that contain chlorine atoms and are typically used as solvents (such as 
tetrachloroethene [PCE] and trichloroethene [TCE]). Although these compounds have 
been infrequently detected at the Site, they are not considered Site -related COCs 
because there is no historical evidence that chlorinated solvents were used at the Site 
and the observed distributions of TCE and PCE in soil do not indicate that these 
constituents are related to Site activities. If these constituents were used during former 
Site operations (there is no historical evidence that they were) and subsequently 
released to Site soils, it is expected that they would be more widely distributed and 
present in deeper soils. A general description of TCE and PCE in Site soils follows. 

TCE was detected in approximately 0.5% of the on -Site soil samples with a 
maximum concentration of 0.72 mg/kg (see Appendix E, Figure E -1). TCE was 
only detected in vadose -zone samples collected in shallow soil (i.e., 0 - 10 feet 
bgs) and only 11 of the 10,290 soil samples collected on the Site had 
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concentrations greater than 0.001 mg/kg. There were no detections of TCE in 
soils between 10 feet bgs and groundwater (a total of 249 samples). 

PCE was detected in approximately 1.6% of the on -Site soil samples with a 
maximum concentration of 19 mg/kg (see Appendix E, Figure E -2). The 
maximum PCE concentration was detected in a sample on the western edge of 
the Site. PCE was only detected in vadose -zone samples collected in shallow 
soil (i.e., 0 - 10 feet bgs) and only 66 of the 10,290 soil samples collected on the 
Site had concentrations greater than 0.001 mg/kg. There were no detections of 
PCE in soils between 10 feet bgs and groundwater (a total of 249 samples). 

TCE and PCE were most frequently detected in shallow soils on the western 
border of the Site. As shown on the figures included in Appendix E, other than 
samples collected on the western border of the Site, detected concentrations of 
TCE and PCE were generally less than 0.001 mg/kg. The detections of these 
constituents at higher concentrations along the western border of the Site, and 
only in shallow soils, suggest that their presence is related to other sources. 
These sources include the adjacent former Turco Products/Purex facility 
(Turco) where they are an identified COC (see below); the former Oil Transport 
Company, Inc. (OTC) site, which is now the location of the Monterey Pines 
community directly west of the Former Kast Property; or possibly residential 
chemical product use. A general description of the potential off -site sources, 
Turco and OTC, follows. 

Turco: Turco's former operations, which included the processing of industrial 
chemicals and chemical milling operations associated with aircraft production, 
resulted in contamination of soil and groundwater with VOCs. Contamination 
is greatest in the areas formerly used for chemical and hazardous waste storage, 
handling, and treatment. A summary of results of Turco's soil and groundwater 
investigations indicated that volatile compounds, including benzene, toluene, 
and chlorinated VOCs, were detected in the groundwater (ERM, 2010). These 
results are further discussed in Section 8.0. Soil, soil vapor, and groundwater 
samples were also collected in the Carousel Tract residential area east of the 
former Turco facility as part of Turco's investigation. Hydrocarbons, including 
benzene, toluene, xylenes, and ethylbenzene, and chlorinated solvents were 
detected (ERM, 2010; Leymaster, 2010; and Leymaster, 2013). In an April 
2008 Fact Sheet for the former Turco facility, California Environmental 
Protection Agency Depaltulent of Toxic Substances Control (Cal -EPA DTSC) 
associated the detected VOCs within the soil vapor with past Turco operations 
(Cal -EPA DTSC, 2008). 
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Former OTC Facility: OTC operated a trucking firm from 1953 to 1996 
specializing in the transportation of crude oil and asphalt (Cal -EPA DTSC, 
2009a). The OTC site was used for truck parking and maintenance. The OTC 
site included one active oil well, above ground and underground fuel and water 
storage tanks, a clarifier, garage and mechanic shops, and truck wash down 
areas (PIC Environmental Services, 1996). It is documented that activities at 
the former OTC facility included the use of chlorinated solvents in the clarifier 
area (Ecology and Environment, Inc., 2013). In 1997, Blue Jay Partners 
constructed a residential subdivision called Monterey Pines on the OTC site. 
Prior to construction operations, seven underground storage tanks (USTs) used 
to store gasoline, diesel, and waste oil, and associated piping and dispensing 
islands, were excavated and removed from the site. A brick -lined sump and 
concrete clarifier were also removed. Soil sampling during the UST and 
clarifier removal indicated TPH, BTEX, TCE, and PCE impacts in soil (PIC 
Environmental Services, 1995). PCE and TCE concentrations as high as 
1,840 µg/kg and 7,850 µg/kg, respectively, were detected in soils collected 
during soil excavation operations (PIC, 1995a). Cal EPA -DTSC (2009a) 
reponed that during construction of the residential subdivision, contaminated 
soils were consolidated under the roads of the new subdivision. As part of the 
environmental investigation and plume delineation for the Former Kast 
Property, URS documented elevated concentrations of chlorinated VOCs 
beneath Monterey and Carmel Drives (URS, 2010a). URS reported TCE and 
PCE soil vapor concentrations as high as 20,000 jag/m3 and 82,000 µg/m3, 
respectively. These soil vapor concentrations are approximately one to two 
orders of magnitude higher than any TCE and PCE soil vapor concentrations 
reported in the adjacent southwest corner of the Site. More recently, USEPA 
completed an investigation within the OTC area (Monterey Pines 
neighborhood) and also documented the presence of chlorinated VOCs in both 
soil and soil vapor in areas near the Site (Ecology and Environment, 2013). 
DTSC did not believe the chlorinated VOC plume beneath the current 
Monterey Pines Development to be associated with the Former Kast Property 
(USEPA, 2012a). 

In summary, although chlorinated solvents have been detected at the Site, it is unlikely 
that they are related to former Site operations for the following reasons: 

No records indicate that chlorinated solvents were used or stored at the former 
oil storage facility. 
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Generally, TCE and PCE in vadose zone soils have been detected at relatively 
low concentrations and sporadically at shallow depths. There are no detections 
of these compounds in vadose zone soils between 10 feet and groundwater. If 
undocumented use of these solvents during former Site operations resulted in 
releases to Site soils, it is likely that they would be detected at higher 
concentrations, be more widely distributed, and be present in deeper soils. 

The number of TCE and PCE detections in soil (especially PCE) is relatively 
high on the western boundary of the Site, adjacent to the former Turco facility 
where TCE and PCE are COCs. Consequently, TCE and PCE in the western 
portion of the Site may be related to this off-Site facility. 

The preponderance of the evidence points to the fact that chlorinated VOCs detected in 
Site soils are not related to Shell's operations at the Site: 

TCE and PCE were not detected in soil samples collected below a depth of 10 
feet at the Site, 

TCE and PCE were detected very infrequently in the upper 10 feet at the Site, 
and 

The limited detections of TCE and PCE in the upper 10 feet at the Site were at 
low concentrations. 

Given the low concentrations of these compounds in shallow Site soils and their lack of 
detection in deeper Site soils, the potential for any significant migration to groundwater 
from on -Site shallow soils is extremely low. As discussed in Section 8.0, off -Site 
sources are the most likely sources of the TCE, PCE, and other chlorinated solvents 
observed in groundwater beneath the Site. 

Trihalomethanes (THMs) are another group of VOCs detected at the Site, and these can 
be present from residential activities. Common THMs include bromomethane, 
chloroform, bromodichloromethane, dibromochloromethane, and bromoform. These 
have all been detected in Site soils and soil vapor. Their presence at the Site is most 
likely related to irrigation of yards and landscaping or leaking water lines and other 
household water use, as THMs are found in the domestic water supply from the 
California Water Service Company which provides water to the area. THMs are used 
for water treatment /purification (California Water, 2008/2009). Although these 
compounds are present at the Site, they are not considered Site -related COCs. 

5B0484 \Revised SSCG Report Final21- Oct- 2013.docx 13 10/21/20 f 3 



Geosyntec& 
consultants 

Additionally, some chlorinated VOCs that have been detected at the Site are often found 
in household products that are generally perceived as safe by the average consumer. 
For example, 1,4- dichlorobenzene is a compound that is commonly detected in homes 
due to its presence in household products, including air fresheners, mothballs, and toilet 
deodorizer blocks (ATSDR, 2006). Other household products that contain these VOCs 
include paint degreasers and removers, adhesives and adhesive removers, and auto 
products including brake cleaners, carburetor cleaners, degreasers, and lubricants. 
Although typical releases are expected to be small, some of these compounds may have 
been released through resident activities. A list of commonly detected chemicals 
present on some of the residential properties as well as some known household products 
that contain these chemicals was provided in the SCM (URS, 2010a). 

Non -Site -related Oxygenated VOCs: TBA has been detected in groundwater beneath 
the Site. TBA is a fuel oxygenate additive and is also a breakdown product of methyl - 
tert butyl ether (MTBE). TBA and MTBE were both used as gasoline additives 
beginning in 1979. Although this compound has been detected in Site groundwater, it is 
considered a non -Site -related COC because its use post -dates the Site use as a crude oil 
storage facility that ended in the 1960s. The presence of TBA at the Site is likely 
related to other sources, including offsite sources such as the adjacent former Turco site 
(discussed above) and the Fletcher Oil site located 1,300 feet west of the Site. 
Leymaster (2009) indicated that the Fletcher Oil site was used to refine and store 
petroleum products including crude oil, light distillates such as gasoline, naphtha, and 
intermediate and heavier distillates such as diesel and asphalt. The refinery was in 
operation from 1939 to 1992. TBA was detected in groundwater at both the Turco and 
Fletcher Oil sites. Available information indicates that TBA in groundwater was 
detected as high as 850 µg/L at the Turco site (Leymaster, 2010) and 800 pg/L at the 
Fletcher Oil site (Leymaster, 2012). 

Residential Activities: Various residential activities which are not related to historical 
Site activities, including lawn care, hobbies and crafts, auto repair, and home 
maintenance such as painting, may have resulted in release of and subsequent detections 
of chemicals in soil, soil vapor, or indoor air. Although it is unlikely that a large 
volume of a contaminant would be released to the ground surface by resident activities, 
localized impacts could be noticeable in surface soils, soil vapor, or indoor air. 

In summary, with respect to VOCs, only TPH- related VOCs are considered to be 
related to historical Site activities. Chlorinated VOCs, though present at the Site are not 
considered Site -related because their presence is not consistent with previous operation 
of the Site as a crude and bunker oil storage facility and for the other reasons detailed 
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above. Chlorinated VOCs are believed to be present at the Site as a result of either 
offsite sources (e.g., Turco or OTC) and/or residential activities. Oxygenated VOCs are 
similarly not considered Site -related because their presence is not consistent with 
previous operation of the Site as a crude and bunker oil storage facility and for the other 
reasons listed above. In particular, TBA and MTBE did not come into use as gasoline 
additives until the late 1970s, many years after the use of the Site as a crude oil storage 
facility had ended and Shell had sold the Site to others, which occurred in the mid - 
1960s. 

2.1.3 Semi- volatile Organic Compounds 

Semi -volatile organic compounds (SVOCs) are organic compounds which have a 
boiling point higher than water, but may volatilize when exposed to temperatures above 
room temperature. SVOCs vary widely in their chemical structures. Forms include, but 
are not limited to, PAHs, phthalates, and phenols. Certain SVOCs can be associated 
with crude oil and petroleum, and /or produced through combustion. Because of their 
association with crude oil, select SVOCs are considered Site -related COCs. 

PAHs are composed of two or more aromatic hydrocarbon rings bound in a lattice 
formation. They are commonly found in crude oil, tar, coal, and residues from former 
manufactured gas plant sites. PAHs are also commonly produced as a by- product of 
burning fossil fuels (in power plants or vehicle emissions) or biomass fuels (like wood), 
or as residues from brush or forest fires. While PAHs may have been introduced 
historically from the crude oil storage operations at the Site, there are other natural and 
anthropogenic sources that may also be sources of PAHs detected at the Site. In 
addition to their derivation from the burning of organic materials, PAHs are widely 
distributed throughout modern urban areas in near -surface soils as a result of 
atmospheric deposition. As a result, PAHs are found in almost all urban and rural 
surface soils. PAHs are generally found at higher ambient concentrations in urban 
areas, near heavily traveled roadways, areas that have been occupied/established for an 
extended period of time, and areas downwind of urbanized areas (Cal -EPA DTSC, 
2009b; Environ, 2002). The PAHs that have been most regularly detected at the Site 
include pyrene, phenanthrene, chrysene, benzo(a)anthracene, fluoranthene, 2- 
methylnaphthalene, naphthalene, benzo(a)pyrene, benzo(b)fluorathene, and 
benzo(g,h,i)perylene. Chrysene, benzo(a)anthracene, benzo(a)pyrene, and 
benzo(b)fluorathene are in a group of PAHs that are associated with carcinogenic 
effects and are commonly evaluated together as the carcinogenic PAHs (cPAHs). 
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2.1.4 Metals 

Metals may be found in crude oil in trace amounts, but are also naturally occurring in 
southern California soils or are present due to anthropogenie sources. Site 
investigations indicated the limited, localized presence of arsenic and lead in soils at 
concentrations above their respective California Human Health Screening Level 
(CHHSL, Cal -EPA OEHHA, 2005) or regional background values. The sources of 
these metals are not known. Other metals that are consistent with background 
concentrations or below CHHSLs are not considered COCs for the Site. 

Lead is known to be deposited in urban areas through atmospheric deposition, which 
was most significant historically prior to the widespread phase -out of leaded gasoline in 
the late 1970s. Other potential sources of lead include lead -based paint, which may 
have been used during the crude oil storage operation and on residences before the use 
of lead -based paint was restricted in 1978. 

Arsenic has been used in the past as a pesticide /rodenticide agent and as a wood 
preservative. It is not known to have been specifically used at the Site. However, it is 
possible it was used during the crude oil storage period, the residential period, or both. 
Arsenic is also known to occur naturally in soils and groundwater at concentrations 
exceeding risk -based screening levels. 

Several other metals exceed the California Maximum Contaminant Level (MCL) in 
groundwater beneath the Site. These metals are arsenic; thallium, and antimony. 
Additional discussion of the distribution of these metals in groundwater is presented in 
Section 8.0. 

2.1.5 Methane 

Methane has been detected in soil vapor samples collected at the Site. Based on the 
characterization work completed, methane is present primarily as the by- product of 
anaerobic biological degradation of crude oil compounds in the soils beneath the Site 
(biogenic methane). Methane has also been detected as a result of leaking natural gas 
utility lines, which were found at several of the residential properties, and a leaking 
sewer line at one residential property. 

Although petroleum hydrocarbons in the subsurface have likely fermented to produce 
methane at depth, such methane is generally not present in the shallow subsurface and 
has not been detected in residences or enclosed areas of the Site at levels that pose a 
hazard. In one instance to date, methane believed to be attributable to fermentation of 
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petroleum hydrocarbons was detected at a concentration above the interim action level 
in a sub -slab probe beneath a garage; however, methane was not detected above the 
interim action level in other sub -slab soil vapor probes located at this property and no 
methane exceedances were found during the indoor air screening and sampling 
conducted at this property. The detection at this location is anomalous in that it 
represents the only detection of petroleum hydrocarbon- related methane out of 840 sub - 
slab soil vapor locations sampled through August 31, 2013. Although methane has 
been indicated by hand -held instrument readings in a few instances during indoor air 
screening, in each of those cases the source was determined to be leaking natural gas 
lines or connections to a stove, clothes dryer, furnace, or fireplace. In none of these 
instances was the methane linked to subsurface hydrocarbon impacts. 

Methane generated at depth typically migrates very slowly through soils because it is 
not under significant pressure. Transport is primarily through diffusion, and methane 
moving upward from depth is typically biologically degraded and /or significantly 
attenuated in the aerobic shallow soils before it reaches the surface. This bio- 
attenuation in the vadose zone is evident in the soil vapor data collected at the Site that 
has been reported in the Interim, Follow -up, and Final Interim Reports and the street 
soil vapor monitoring reports (URS, 2013b). These natural mechanisms explain the 
lack of elevated methane levels in the sub -slab soil vapor samples and in indoor air 
within the residences that have been tested. 

2.1.6 Summary of Potential COCs 

The SCM identifies a range of constituents that are potential COCs. These are divided 
into Site -related COCs (i.e., COCs considered to be potentially related to the previous 
operation of a crude/bunker oil storage facility) and non -Site -related COCs (i.e., COCs 
related to offsite activities, COCs related to site activities following Site redevelopment, 
and COCs representative of background conditions). Potential Site -related COCs 
include: 

TPH; 

TPH- related VOCs; 

TPH- related SVOCs (including PAHs); 
Metals (lead and arsenic); and 

Methane. 

Non -Site -related COCs include: 

Chlorinated VOCs; 
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THMs; 

Oxygenated VOCs including TBA; and 

Metals present in soil or groundwater at background levels. 

Further discussion of COCs is provided in Section 4.0. The RAP will propose what 
corrective actions, if any, are warranted for the different COCs identified in this report. 

2.2 Fate and Transport 

Based on the presence of petroleum impacted soils, it appears that crude oil was 
released to the Site from the former crude oil storage operations. It is assumed that one 
release mechanism was through leakage of the crude oil storage reservoirs (primarily in 
the area where the side walls and floors were joined). Also, site grading for residential 
development appears to have redistributed impacted soils, particularly in the areas 
overlying the former reservoirs and outside the reservoir boundaries. There may also 
have been releases from former on -Site pipelines, in adjacent streets and rights -of -way, 
from adjacent oil production and industrial facilities owned and operated by others, and 
oil field operations (oil wells) owned and operated by others. 

COCs released to soils during the crude oil storage operation presumably migrated 
downward through soils in the liquid phase. If sufficient volume existed (i.e., through 
significant leakage over a long period of time), crude oil containing the associated 
COCs would have migrated downward through the soil profile to the groundwater table 
as LNAPL. LNAPL has been detected at the groundwater table at MW -3 and adjacent 
MW -12 near the former location of a sidewall and floor joint of the central storage 
reservoir. 

Petroleum VOCs, PAHs, and metals detected at the Site may be related to crude oil; 
however, some may be from other sources. For example, their origin at the Site may be 
through mechanisms such as atmospheric deposition or a combination of Site releases 
and atmospheric deposition as well as natural occurrence. The presence of secondary 
sources may complicate the pattern of detections in environmental media and therefore 
interpretation of transport pathways. 

Once COCs enter the soil, they may migrate or have been redistributed via one or more 
of the mechanisms described below. 

Construction Activities: The demolition, grading, and home construction activities, 
particularly Site grading by Lomita Development Company and Barclay Hollander, 
now a subsidiary of Dole Food Company, Inc., and their contractors, appear to have 
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redistributed some petroleum- containing soils at the Site, especially in surface soils 
(approximately the upper 10 feet). Such fill may have been derived from the Site itself 
(e.g., the berms that formed the reservoirs). Redistribution of petroleum- containing soil 
during grading by the developer is the most likely explanation for detection of 
petroleum hydrocarbons in the soils at the Site above the elevation of the former 
reservoir bases. 

LNAPL Migration: If sufficient driving force was present, crude oil in the liquid phase 
could migrate directly through the soil column For example, the presence of LNAPL 
in Site monitoring well (MW -3) indicates that crude oil migrated downward from near- 
surface release(s) to groundwater at this location. However, cessation of crude storage 
operations and decommissioning of the reservoirs, which occurred by the mid- 1960s, 
have reduced this potential downward driving force for LNAPL migration. 

Leaching: COCs may also have partitioned out of residual crude oil released to Site 
soils and into infiltrating water (via leaching) from rainfall or Site irrigation water that 
eventually came in contact with the crude oil in the subsurface. COCs most subject to 
leaching include VOCs, certain SVOCs, and, to a much lesser degree, PAHs and metals. 
Infiltrating water could potentially have carried these compounds downward through 
the soil column and eventually into groundwater 

Based on the SCM and the age of potential petroleum releases at the Site, groundwater 
impacts due to leaching from Site soils are expected to be stable or decrease. This is 
discussed further in Section 8 and supported by the age of on -Site releases (greater than 
45 years) and the plume stability analysis conducted for the most significant Site- related 
COC - benzene. It is expected that the VOCs and other COCs currently present in the 
vadose zone will be further reduced over time through degradation processes and /or 
continued, but reduced leaching, as the sources diminish. As a result, constituents 
detected in soil, but not identified as groundwater COCs are not considered COCs for 
the soil leaching to groundwater pathway. 

Groundwater Transport: COCs that reach groundwater would be subject to transport 
via moving groundwater. Shallow groundwater at the Site currently flows 
northeastward. The vertical gradient at the Site between the shallow water table aquifer 
and the underlying Gage aquifer is slightly downward or slightly upward depending 
upon the area of the Site (URS, 2013c). COCs are expected to migrate at rates much 
lower than the actual flow of groundwater, as concentrations will attenuate through 
adsorption to soil particles, dilution, biodegradation, and other mechanisms. 
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Volatilization: Some VOCs associated with crude oil, including BTEX and 
naphthalene, may have partitioned from crude oil into the vapor phase (soil 
vapor). These compounds have the potential to migrate through the Site soils and 
potentially impact residences through the vapor intrusion pathway. BTEX and 
naphthalene have generally been detected in deeper soil and soil vapor samples 
collected throughout the Site. Their presence in these deeper zones is generally 
attributed to their persistence in anaerobic (no or limited oxygen) conditions. Their 
migration upward into the shallow soils is limited because these soils are generally 
aerobic (contain oxygen) which then facilitates their degradation through microbial 
activity. 

Degradation. As with most organic materials, crude oil is subject to biological 
degradation. A significant by- product of anaerobic biodegradation of crude oil is 
methane, which is present in the subsurface at the Site. As biological degradation 
proceeds, the volume of crude oil is decreased. Methane has the potential to migrate 
through the soil profile and impact residences through the vapor intrusion pathway. 
However, methane rapidly degrades biologically in the presence of sufficient bacteria 
and oxygen (Ririe and Sweeney, 1995; Eklund, 2010). It is likely that significant 
degradation of methane occurs in near -surface (top several feet) soils at the Site where 
oxygen is more plentiful than deeper zones (URS, 2013b). It is important to note that 
aerobic degradation of other petroleum compounds such as benzene also likely occurs 
in the near -surface soils at the Site. 

Plant Uptake: Plant uptake of chemicals is controlled by the physical /chemical 
properties of the chemical, the environmental conditions, and the plant species. 
Lipophilicity (attraction to fatty compounds) and volatility are the two major parameters 
that dictate a chemical's potential for plant uptake. Hydrophilic (water -loving) and 
non -volatile organic compounds can enter plants by root uptake and be translocated to 
the aboveground parts of the plants through the transpiration stream; while lipophilic 
and volatile organic compounds enter plants mainly through air deposition. 

For the COCs related to crude oil, PAHs, and BTEX, results of prior investigations 
suggests that the soil- root -above ground plant or fruit pathway plays an insignificant 
role in their uptake. For PAHs, a number of studies suggest that air deposition is the 
major pathway for plant uptake of PAHs (Edwards, 1983; Nakajima et al., 1995; 
Kipopoulou et al., 1999; Wilcke, 2000; Li et al., 2010). Li et al. (2010) investigated 
PAH distribution in water, sediment, soil, and plants, and no correlation was found 
between PAH concentrations in soils and plants, suggesting that plants accumulate 
PAHs mainly through air deposition and not through translocation from the soil to the 
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plant. Kaliszova et al. (2010) summarizes that "plant root PAH uptake was observed in 
some species, but the available data suggest that it does not represent a significant 
public health risk, even in heavily polluted soils." In addition, green plants may 
naturally produce benzo(a)pyrene (New Zealand Ministry for the Environment, 2011). 
For BTEX, either rapid degradation in the root -zone or volatilization to the atmosphere 
would occur, preventing effective uptake by plant roots. Volatile contaminants have a 
low potential to accumulate by root uptake because they quickly escape to air (Trapp 
and Legind, 2011). Consistent with the literature, Cal -EPA OEHHA does not require 
evaluation of the soil to root uptake pathway for organic compounds (Cal -EPA 
OEHHA, 2012). In addition, the CHHSLs which are derived by OEHHA based on an 
unrestricted land use do not include the produce ingestion pathway. 

2.3 Potential Exposure Pathways Evaluated 

Potential exposure to COCs at the Site is partly dependent on the type of chemicals that 
are present and the respective exposure media. For VOCs detected in soil, exposure 
may occur via direct contact to soil (dermal contact or incidental ingestion) as well as 
indirect exposure from vapors migrating from the subsurface into indoor or outdoor 
air. For non -volatile chemicals such as metals and most SVOCs and PAHs, direct 
human contact exposures should be considered as well as inhalation of particulates. 

While the water beneath the Site is not currently used for drinking water, COCs in Site 
soils may migrate to groundwater through leaching and need to be addressed consistent 
with the Basin Plan, State Board Resolution No. 68 -16 (if applicable), and State Board 
Resolution No. 92 -49. As discussed in Section 2.2, chemical uptake from soil into 
plants for the primary COCs is considered insignificant. Therefore this pathway was 
not included in the SSCG derivation. 

The potential for exposure is also dependent on the locations at which impacts are 
identified and the likelihood of different receptors to contact an impacted media. For 
example, reasonable maximum exposure assumptions are considered for soils which are 
readily available for human contact. Conversely, infrequent exposures may be 
considered for soils where limited contact is expected (e.g., soils covered by 
impermeable media such as a building foundation, driveway, or hardscape, or soils at 
greater depths). Consequently, this report evaluates cleanup goals for surface soils 
(considering frequent- and infrequent- exposure scenarios) as well as potential leaching 
to groundwater. Additionally, the residential exposure scenario is assumed to be limited 
to the residential properties, while construction and utility maintenance worker may be 
exposed to impact present on residential properties or within the public rights of way 
(e.g., utility work within streets). 
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The following receptors and exposure pathways are considered relevant for the Site. 

Receptor Exposure Medium Potentially Complete 
Exposure Pathway 

Onsite Resident 

Shallow Surface Soil 
(0 -2 feet bgs) 

Incidental Ingestion 
Dermal Contact 
Outdoor Air Inhalation 

Shallow Subsurface 
Soil 
( >2 -10 feet bgs) 

Infrequent Incidental Ingestion 
Infrequent Dermal Contact 
Outdoor Air Inhalation 

Soil Vapor 
Vapor Inhalation in Indoor Air 
via Vapor Intrusion 

Indoor Air Inhalation in Indoor Air 

Construction and Utility 
Maintenance Worker 

Shallow Soil 
(0 -10 feet bgs) 

Incidental Ingestion 
Dermal Contact 
Outdoor Air Inhalation 

Soil Vapor Vapor Inhalation in Outdoor Air 

Groundwater Shallow Soil 
(0 -10 feet bgs) 

Leaching to Groundwater 
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3.0 PILOT TEST RESULTS 

Pilot tests have been completed in accordance with RWQCB- approved work plans to 
evaluate potential remedial actions for the Site. Pilot tests include: 

Soil vapor extraction (SVE) pilot testing at three locations; 

In -situ chemical oxidation (ISCO) bench -scale testing using persulfate and 
ozone; 

Bioventing pilot testing at six locations; and 

Excavation pilot testing at two locations. 

Detailed pilot testing procedures and results were provided in individual pilot test 
reports prepared by URS and Geosyntec and are summarized in the Final Pilot Test 
Summary Report - Part I dated May 30, 2013 (URS, 2013e) and Final Pilot Test 
Summary Report -Part 2 dated August 30, 2013 (URS, 2013g). 

3.1 SVE Pilot Tests 

SVE pilot tests were conducted to evaluate the potential effectiveness of using SVE to 
remove vapor -phase VOCs from subsurface soils. The SVE pilot test activities and 
results are detailed in the Soil Vapor Extraction Pilot Test Report (URS, 2010b). 

SVE pilot tests were conducted at three onsite locations in areas with soil conditions 
ranging from likely favorable to potentially unfavorable for SVE. At each location, 
tests were done at three different depth intervals to evaluate the radius of vapor 
influence (ROVI) in shallow (5 to 10 feet bgs), intermediate (15 to 25 feet bgs), and 
deep (30 to 40 feet bgs) depth intervals. 

On average, vapor flow rates observed from the extraction wells were sufficient for 
SVE operation. The effective ROVI in the shallow zone (5 to 10 feet bgs) ranged from 
24 to 78 feet with an average of approximately 50 feet. The effective ROVI in the 
intermediate zone (15 to 25 feet bgs) was estimated to be 112 to 131 feet with an 
average of approximately 125 feet, and the estimated ROVI in the deep zone (30 to 40 
feet bgs) was 75 to 156 feet with an average of approximately 115 feet. 

Based on findings from the SVE pilot tests, URS concluded that SVE is a potentially 
feasible option for the remediation of TPHg and VOC- impacted soils at the Site in the 
intermediate and deep zones. For two of the three shallow test locations, soil 
permeability to air flow estimates indicated marginal suitability for SVE operations in 
the shallow zone. 
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Although SVE technology is potentially feasible for remediation of the lighter gasoline- 
range petroleum hydrocarbons, VOCs, and methane, this technology would not be 
effective for diesel and motor oil -range petroleum hydrocarbons and SVOCs. However, 
increased air flow induced by an operating vapor extraction system might promote 
microbial degradation of longer -chain hydrocarbons and, over the long term, could 
potentially reduce concentrations of these non -volatile compounds. 

3.2 ISCO Bench -Scale Testing 

A preliminary feasibility evaluation for ISCO was conducted at the time the Pilot Test 
Work Plan was prepared (URS and Geosyntec, 2011). The preliminary feasibility 
evaluation concluded that sodium persulfate and ozone had greater potential for 
treatment of COCs than other oxidants considered, and laboratory bench -scale testing 
was conducted using sodium persulfate and ozone. 

Sodium persulfate was found not to be effective for treatment of TPH and PAHs, 
despite relatively high doses of sodium persulfate application. Based on the bench- 
scale test results, Geosyntec concluded that hydrocarbon treatment using high doses of 
sodium persulfate would not be effective for Site soils, and field -scale tests were 
therefore not conducted. 

ISCO pilot testing using ozone was conducted in two phases. The first phase is 
documented in the Technical Memorandum prepared by Geosyntec dated July 16, 2012 
(Geosyntec, 2012a). The second expanded bench -testing phase is documented in the 
Phase II Bench -Scale Report (Geosyntec, 2013b). 

The results from the Phase I studies indicated that ozone treatment could be effective on 
Site soils (at the bench -scale level); however, the dose required for achieving greater 
than 90% treatment was very high and an excessive quantity of ozone would be 
required for field application. Additionally, ozone consumption rates were slow, 
presenting the potential for fugitive ozone emissions. As a result, field -scale pilot 
testing was not recommended based on feasibility analysis and modeling that was 
reported the Technical Memorandum summarizing Phase I results (Geosyntec, 2012a). 

Phase II ozone treatment bench -scale soil column tests were designed to evaluate the 
impact of varying ozone concentrations and flow rates, and thus doses, on the treatment 
of TPH in Site soils, and to provide additional insight into the feasibility of in -situ 
chemical oxidation using ozone. The Phase II test results indicated that higher ozone 
utilization could be achieved using lower flow rates and lower applied ozone dose per 
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mass of soil; however, less than approximately 50% reduction in TPH concentrations 
was observed in the Phase II tests. 

As with the Phase I findings, Geosyntec concluded that effective field applications 
would require an excessive quantity of ozone to treat a single injection location, and 
that full -scale treatment would require an excessive quantity of ozone to achieve greater 
than 50% reduction in hydrocarbon mass. Therefore, field pilot testing of ISCO using 
ozone was not recommended based on both Phase I and Phase II findings, and will not 
be considered as a possible remedial alternative in the RAP. 

3.3 Bioventing Pilot Testing 

Bioventing pilot testing was conducted at six locations at the Site: four locations used 
vertical bioventing wells and two locations used horizontal wells installed in a trench. 
At each location a series of monitoring probes was installed to monitor fixed gases with 
field instruments during the tests Individual tests ran for one to two weeks, followed 
by a week of respirometry measurements. Results from the bioventing pilot tests are 
summarized in the final Bioventing Pilot Test Summary Report (Geosyntec, 2012b). 

Evidence of degradation of petroleum hydrocarbons was observed during the pilot tests, 
indicating that bioventing is a potential technology to remediate residual petroleum 
hydrocarbons. The bioventing pilot test results indicate that relatively low flow rates 
are necessary to deliver sufficient oxygen to the subsurface meet the bioventing oxygen 
demand. Because the horizontal wells affect a larger volume of soils, higher flow rates 
are required when using the horizontal well configuration. Results of the fan 
technology testing indicated that required flow rates theoretically can be achieved using 
commercially available fans; however, radon fans were shown to be more effective than 
the other two fan technologies tested. 

The time frame required for bioventing system operation was estimated using 
biodegradation rates calculated from respirometry tests conducted at the extraction 
wells and vapor monitoring probes during the bioventing tests. The mean initial 
biodegradation rate from the six bioventing tests is 6.6 mg/kg/day and the mean average 
biodegradation rate is 0.31 mg/kg/day. 

The bioventing time frame for hydrocarbon reduction is dependent on the 
biodegradation rates as well as initial TPH concentration and remedial objectives. To 
calculate bioventing time frame, Geosyntec assumed an initial soil TPH concentration 
of 10,000 mg/kg, which is representative of the midrange of the concentrations 
measured during the pilot tests. The calculated time frame for bioventing system 
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operations ranged from approximately 1 to 4 years, assuming the higher initial 
biodegradation rate, to several decades assuming the average biodegradation rate. 

Based on the pilot test results, the following conclusions were reached regarding 
application of bioventing at the Site: 

Oxygen delivery is generally more effective using horizontal wells than vertical 
wells. 

No benefit was observed from using the vapor monitoring probes as passive 
vents to enhance subsurface flow. 

The radon fans evaluated during the pilot testing provide sufficient air flow to 
meet the bioventing oxygen demands. 

Radius of influence for the bioventing extraction wells ranged from less than 
5 feet to 20 feet with an average radius of influence of approximately 10 feet. 

3.4 Excavation Pilot Testing 

Excavation pilot testing was conducted to evaluate the feasibility of excavating 
impacted soils to a depth of 10 feet bgs and removing the concrete reservoir bases 
(slabs) located at approximately 8 to 10 feet bgs beneath portions of the former oil 
storage reservoirs, and also to evaluate smaller "surgical" excavation. The excavation 
pilot tests were conducted in accordance with the Pilot Test Work Plan (URS and 
Geosyntec, 2011). 

A slot- trench excavation was completed to approximately 10 feet bgs, including 
removal of the concrete slab, in the front yard of a property, and a surgical excavation 
was done to approximately 6 feet bgs in the back yard of a property to evaluate the 
ability to conduct hot spot removal. The scope of pilot test excavations at these two 
locations was expanded to include excavation of the remaining portions of the front and 
back yards, respectively, to a depth of 2 feet throughout the entire non- hardscape 
covered portions of the yards. Details are provided in the individual excavation pilot 
test reports (URS, 2013a and 2013d). 

Engineering controls and mitigation measures were implemented during excavation 
activities to mitigate impacts to the community, including: 

Establishing an exclusion zone around work areas to limit access to essential 
personnel, 

Installing sound attenuation panels around noise -generating equipment operating 
onsite to lessen noise impacts associated with equipment operations; 
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Use of ground protection mats and /or plywood sheeting to prevent damage to 
hardscape flatwork and adjacent structures; 

Implementing traffic control, as approved by the City of Carson, to manage 
traffic in the vicinity of excavation operations; 

Offsite staging of trucks to minimize idling of trucks within the neighborhood; 
Application of water mist to control fugitive dust; 

Use and pilot testing of different vapor and odor suppressants to mitigate 
fugitive vapors; and 

Providing for site security during non- working hours. 

Monitoring conducted during pilot excavation activities included: 

Monitoring of existing cracks in hardscape near excavation areas for changes 
potentially associated with excavation activities (none were noted); 
Monitoring of ground stability in the vicinity of the excavations (no indications 
of instability were noted); 

Vibration monitoring for potential structurally- damaging vibration levels 
associated with excavation activities (no potentially damaging vibrations were 
noted); 

Real -time monitoring of the worker's breathing zone for worker health and 
safety and collection of time-weighted samples to monitor worker VOC 
exposure (no worker health and safety issues were identified); 
VOC emissions monitoring in compliance with South Coast Air Quality 
Management District (SCAQMD) Rule 1166 (compliance with the Rule 1166 
permit was maintained); 

Meteorological monitoring for wind speed and direction and ambient 
temperature; 

Monitoring for VOCs upwind and downwind of the work area for laboratory 
analysis for VOCs (no downwind impacts were observed); 
Dust monitoring surrounding the work area for SCAQMD Rule 403 compliance 
(dust control measures were implemented periodically in accordance with 
monitoring results); 

Odor monitoring within the exclusion zone, at the property boundary, and within 
the adjacent neighborhood (odor control measures were implemented 
periodically in accordance with monitoring results); and 

Noise monitoring at multiple locations adjacent to and across the street from 
excavation operations. 

Based upon setbacks from existing structures, a slot -trench excavation 12 feet wide by 
26 feet long was completed in the front yard of a selected property. A medium -sized 
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18,000 -pound track- mounted excavator with rubber tracks was used to excavate three 
approximately 4- foot -wide unshored slot trenches to 10+ feet bgs. The exposed portion 
of the underlying concrete reservoir base was successfully removed from each trench. 
The excavator was also used to directly load excavated soil and concrete rubble into 
dump trucks staged at curbside. 

In addition to the pilot excavation to 10 feet bgs, the upper 2 feet of soils were 
excavated from the remaining part of the front yard and side yard north of the driveway. 
The additional 2 -foot excavation extended to the edge of hardscape walkways, the 
driveway, and a low fence along the southern property boundary. The shallow 
excavation was done using a combination of mechanized excavation with the excavator 
and hand excavation using small hand tools. 

The slot -trench excavation pilot test yielded the following findings and conclusions: 

Excavation of impacted soils to a depth of 10 feet bgs and the concrete slab at 
the former reservoir base was accomplished without the need for installation of 
shoring. 

Excavation to 10 feet bgs using slot trenching is technologically feasible in 
geotechnically similar site soils, subject to allowable setback distances from 
structures and hardscape, and absence of underground utilities that cannot be 
interrupted. The presence of utilities in excavation areas would significantly 
complicate deep excavations. Utilities are present in the front yards of many of 
the residential properties at the Site. 

Allowing for setbacks from structures and hardscape, the overall area of the 
excavation was approximately 12 feet wide by 26 feet long. Soils were 
excavated to a depth of 10 feet bgs over approximately 40% of the non- 
hardscaped area of the yard in front of the property. 

Setbacks will limit the area of yards where excavation can be accomplished to 
10 feet bgs to a varying degree based on site -specific geotechnical properties 
and the area of the yards. This property was selected for pilot testing due to its 
relatively large front yard without complex landscaping or hardscape 
configuration. Smaller yards or those with complex hardscape configuration 
will complicate deep excavations. 

It is technologically feasible to remove most of the exposed concrete reservoir 
base within the excavation using the slot- trenching method; however, some 
concrete around the margins of the trenches cannot effectively be removed due 
to logistical constraints. The concrete base was removed over approximately 75 
to 80% of the excavated area, which represents approximately 5% of the total 
area of the lot at this property. 
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Soils within the remaining portion of the front yard and the side yard were 
readily excavated to a depth of 2 feet bgs using a combination of excavating 
equipment and hand tools. 

Induced vibrations associated with excavation activities and removal of the 
reservoir base were well below established damage threshold curves. 

Sound attenuation panels reduced noise levels during the majority of excavation 
activities to less than the maximum allowable noise level of 75 decibels (dBA) 
per the City of Carson noise ordinance; however, noise levels associated with 
some excavation and transportation activities exceeded this level for short 
periods of time. With sound attenuation panels removed, it was not possible to 
stay below the 75 dBA maximum. 

Testing of different odor control methods indicated that application of long - 
acting vapor suppression foam provided the best mitigation of vapor and odors, 
significantly reducing odors at the source immediately after application. 

A surgical excavation was conducted in the back yard of a second property to evaluate 
the ability to conduct "hot spot" excavation of defined areas in back yards of properties 
using appropriately -sized equipment. Surgical excavation at this location accomplished 
a secondary purpose of providing an interim remedy to remove impacted soils that 
resulted in an elevated risk index from a small, well- defined area of the yard. 

The surgical excavation was 9 feet x 9 feet in diameter and 6 feet deep and was 
conducted using an approximately 3,500 -pound rubber track -mounted mini -excavator 
that was sufficiently narrow to access the back of the property via the side yard. A 
Bobcat skid -steer mini -loader was used to move the excavated material to the front yard 
and load soil into covered roll -off bins staged in front of the driveway for transport and 
disposal. The Bobcat was also used to shuttle clean backfill material from the driveway 
to the backyard for placement as fill. 

In addition to the surgical excavation, the remaining non -hardscaped part of the back 
yard and the northern side yard were excavated to a depth of 2 feet bgs. The additional 
2 -foot excavation was done using the mini -excavator and manually using hand tools and 
wheel barrows. 

The surgical excavation yielded the following findings and conclusions: 

Surgical excavation to 6 feet bgs is technologically feasible in geotechnically 
similar site soils, subject to allowable setback distances from structures and 
hardscape, and absence of underground utilities that cannot be interrupted. At 
other locations with less favorable soil conditions, shoring or slot -trenching 
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methods maybe required. The presence of utilities in excavation areas could 
significantly complicate excavations. 

Setbacks from structures or fences may limit the area of some yards where 
surgical excavation can be accomplished to a varying degree based on site - 
specific geotechnical properties, depth of planned excavations, and proximity of 
features that must be protected. 

It is technologically feasible to perform surgical excavations and yard -wide 
excavations to shallow depths in back yards of properties using a mini- excavator 
and hand tools, given a sufficiently wide unobstructed access route along a side 
yard. 

Induced vibrations associated with excavation activities were well below 
established damage threshold curves. 

Use of sound attenuation panels placed along the fence line of the back yard 
reduced noise levels during the majority of excavation activities to less than the 
maximum allowable noise level of 75 dBA per the City of Carson noise 
ordinance; however, noise levels associated with some excavation and 
transportation activities exceeded this level. Where it was not feasible to erect 
sound attenuation panels, it was not possible to stay below the 75 dBA 
maximum. 
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4.0 CONSTITUENTS OF CONCERN AND REMEDIAL ACTION 
OBJECTIVES 

As a first step in developing cleanup goals for the Site, the COCs and remedial action 
objectives (RAOs) must be established. As discussed in the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 300), which is 
incorporated into the California Hazardous Substances Account Act (HSAA) by 
reference), RAOs describe in general terms what a remedial action should accomplish 
in order to be protective of human health and the environment. RAOs are narrative 
statements that specify the chemicals and environmental media of concern, the potential 
exposure pathways to be addressed by remedial actions, and the receptors to be 
protected. According to USEPA (USEPA, 1988), "RAOs for protecting human 
receptors should express both a contaminant level and an exposure route, rather than 
contaminant levels alone, because protectiveness may be achieved by reducing 
exposure (such as capping an area, limiting access, or providing an alternate water 
supply) as well as by reducing contaminant levels." The RAOs are used to help develop 
specific response actions for each media in the remedial action process. 

This section presents the COCs and RAOs for the Site. In Sections 6 through 8, the 
RAOs are discussed in the context of each medium to identify Site -specific Cleanup 
Goals (SSCGs) for the Site. 

4.1 Constituents of Concern 

Property -specific HHSREs have been conducted for the majority of properties at the 
Site to evaluate the analytical results of soil and sub -slab soil vapor samples using a 
screening evaluation. The HHSRE is a preliminary, conservative evaluation of 
potential human health risks associated with detected organic chemicals (whether or not 
they are Site -related COCs). The results of the HHSREs have been used throughout the 
characterization phase to evaluate whether interim action is warranted in advance of the 
full HHRA that will be performed for submission with the RAP. The results of the full 
HHRA will be used to focus further evaluations in the RAP on those media and 
constituents that pose the majority of potential risk. 

The Site -specific cleanup goals presented in this Revised SSCG Report will be used in 
the full HHRA. In response to the Regional Board's directive, Site- specific clean -up 
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goals have been developed for both Site -related and non -Site -related COCs.8 In 
addition to potential human exposure pathways, migration to groundwater through the 
leaching pathway will be considered. Recommendations for corrective actions for, 
COCs will be presented in the RAP for the Site and will consider the SCM, results of 
the upcoming HHRA, pilot test results, and the economic and technological feasibility 
evaluation. 

COC screening was conducted using risk -based screening levels (RBSLs) that were 
calculated assuming potential residential exposures to COCs in soil and soil vapor; the 
RBSLs were calculated as a part of the HHSRE process and are presented in the 
approved HHSRE Work Plan (Geosyntec, 2009). The RBSLs address the exposure 
pathways presented in the SCM in Section 2 and represent the chemical concentrations 
in the relevant environmental media that would be consistent with a target risk level for 
the current land use under conservative (i.e., protective) exposure conditions. For the 
carcinogenic PAHs and metals, a background comparison value was used along with 
the calculated RBSLs for COC selection. For the selection of soil COCs to address the 
leaching to groundwater pathway, chemicals that were detected in groundwater above 
the MCL or notification level (NL) were carried forward into the SSCG derivation 
process. Based on the SCM presented in Section 2 and the age of potential petroleum 
releases at the Site, groundwater impacts from leaching from Site soils are expected to 
decrease through time. This is discussed further in Section 8 and supported by the age 
of the release and the plume stability analysis. As a result, the inclusion of only 
chemicals that have been detected above MCLs and NLs in groundwater is considered 
appropriate for soil COC selection for the leaching to groundwater pathway. As an 
additional screening criterion for soil, if the chemical was detected in five or less 
samples it was excluded from the SSCG derivation. Given the large number of soil 
samples collected (over 10,000) this equates to less than or equal to 0.05% of soil 
samples. 

In the first step of COC selection, a list of detected chemicals in each medium was 
identified. Tables 4 -1 through 4 -4 present the prevalence and range of concentrations of 
all chemicals that were detected at least once in soil, soil vapor, indoor air, and 
groundwater, respectively, across the Site. 

s 
While Site -specific clean -up goals have been developed for non -Site -related COCs, the Regional Board 

has previously made clear that Shell is not responsible for addressing contamination not related to 
Shell's former use of the Site. Regional Board's Response to Comments to Tentative CAO, Response 
Nos. 8.45, 8.51 (January 27, 2011), 
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To identify COCs for soil and soil vapor, the maximum concentration was compared to 
one -tenth of its respective RBSL. If the maximum concentration was greater than one- 
tenth of the RBSL it was selected as a COC for the Site. One -tenth of the RBSL (i.e., 
1 x10-7 for carcinogenic effects and 0 1 for noncancer effects) was used as a 
conservative adjustment to screen chemicals for further analysis and to address potential 
cumulative effects. In addition to the RBSL screen, background concentrations for 
metals and carcinogenic PAHs (cPAHs as benzo(a)pyrene equivalents9) were 
considered. For groundwater, chemicals present above their respective MCLs or 
notification levels were identified as COCs. These same groundwater COCs were 
evaluated for the soil leaching to groundwater pathway with the exception of those 
chemicals that were detected in five or less soil samples. 

Tables 4 -5 through 4 -6 present the COCs that have been identified for soil and soil 
vapor. Groundwater COCs are presented in Section 8. 

4.2 Remedial Action Objectives 

Medium -specific RAOs have been developed based on Site investigations completed to 
date. Numerical SSCGs for the COCs, where applicable, have been developed to 
achieve the medium -specific RAOs. It is anticipated that the medium -specific RAOs 
and SSCGs along with the analysis of Applicable or Relevant and Appropriate 
Requirements (ARARs) will be presented and used in the RAP to identify the final 
response actions for each medium. 

Various demarcations of acceptable risk have been established by regulatory agencies. 
The NCP (40 CFR 300) indicates that lifetime incremental cancer risks posed by a site 
should not exceed a range of one in one million (1x10-6) to one hundred in one million 
(1810-4) and that noncarcinogenic chemicals should not be present at levels expected to 
cause adverse health effects (i.e., a Hazard Quotient [HQ] greater than 1). In addition, 
other relevant guidance (The Role of the Baseline Risk Assessment in Superfund Remedy 
Selection Decisions, USEPA, 1991 c) states that sites posing a cumulative cancer risk of 
less than 1x10 

"4 
and hazard indices less than unity (1) for noncancer endpoints are 

generally not considered to pose a significant risk warranting remediation. The 
California Hazardous Substances Account Act (HSAA) incorporates the NCP by 

9 
Benzo(a)pyrene equivalents are calculated following methods recommended by Cal -EPA (Cal -EPA DTSC 2009c). Additional 

details regarding calculation of benzo(a)pyrene equivalents are provided in Appendix A. 
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reference, and thus also incorporates the acceptable risk range set forth in the NCP. In 
California, the Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 
65) regulates chemical exposures to the general population and is based on an 
acceptable risk level of 1 x10-6. The California Department of Toxic Substances Control 
(DTSC) considers the 1x10 -6 risk level as the generally accepted point of departure for 
risk management decisions for unrestricted land use. Cumulative cancer risks in the 
range of 1 x10-6 to 1 x10-4 may therefore be considered to be acceptable, with cancer 
risks less than 1 x10-6 considered de minimis. The risk range and target hazard index has 
been considered in developing RAOs based on human health exposures to soil and soil 
vapor. For groundwater and the soil leaching to groundwater pathway, water quality 
objectives in the Basin Plan to protect the designated beneficial uses, including 
municipal supply, have been considered. 

The following RAOs are proposed for the Site based on the above and site -specific 
considerations: 

Prevent human exposures to concentrations of COCs in soil, soil vapor, and 
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic 
risks are within the NCP risk range of l x 10 -6 to 1 x10-4 and noncancer hazard 
indices are less than 1 or concentrations are below background, whichever is 
higher. Potential human exposures include onsite residents and construction 
and utility maintenance workers. The point of departure risk level for onsite 
residents is the lower end of the NCP risk range (i.e., lx 10 -6) and a noncancer 
hazard index less than 1. 

Prevent fire /explosion risks in indoor air and/or enclosed spaces (e.g., utility 
vaults) due to the accumulation of methane generated from the anaerobic 
biodegradation of petroleum hydrocarbons in soils. Eliminate methane in the 
subsurface to the extent technologically and economically feasible. 

Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result. 

Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect the designated beneficial uses, including municipal supply. 

The RAOs are addressed for each specific medium in Sections 6 through 8. 
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5.0 GUIDANCE DOCUMENTS AND POLICIES CONSIDERED 

Per the CAO, the following guidance documents and Policies were considered in 
establishing SSCGs for the Site1 °: 

LARWQCB Interim Site Assessment and Cleanup Guidebook (LARWQCB, 1996). 

USEPA Regional Screening Levels (Formerly Preliminary Remediation Goals) 
(USEPA, 2012b). 

Use of Human Health Screening Levels (CHHSLS) in Evaluation of Contaminated 
Properties (Cal -EPA DTSC, 2005a). 

TPHCWG Series (TPHCWG, 1997a,b, 1998a,b, 1999). 

Characterizing Risks Posed by Petroleum Contaminated Sites. Implementation of 
MADEP VPH /EPH Approach (MADEP, 2002). 

Updated Petroleum Hydrocarbon Fraction Toxicity Values for the VPH /EPH /APH 
Methodology (MADEP, 2003). 

Air -Phase Petroleum Hydrocarbons (APH) Final (MADEP, 2009). 

Advisory -Active Soil Gas Investigations (Cal -EPA DTSC, 2012). 

Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor 
Air (Cal -EPA DTSC, 2011). 

Risk Assessment Guidance for Superfund (RAGS) Parts A -F. 

USEPA User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings 
(2004). 

USPEA Supplemental Guidance for Developing Soil Screening Levels (2002b). 

USEPA Supplemental Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA Sites, (2002a). 

"Information contained in some documents may be in conflict (e.g., toxicity factors). Nevertheless, the 
SSCGs presented in this report are consistent with the listed documents. 
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Cal -EPA Selecting Inorganic Constituents as Chemicals of Potential Concern at 
Risk Assessments at Hazardous Wastes Sites and Permitted Facilities (Cal -EPA 
DTSC, 1997). 

Cal -EPA use of the Northern and Southern California Polynuclear Aromatic 
Hydrocarbons (PAH) Studies in the Manufactured Gas Plant Site Cleanup Process 
(Cal -EPA DTSC, 2009b). 

California's Maximum Contaminant Levels (MCLs), Notification Levels (NLs), or 
Archived Action Levels (AALs) for drinking water as established by the California 
Department of Public Health. 

State Water Resources Control Board's "Antidegradation Policy" (State Board 
Resolution No. 68 -16). 

The Regional Board's Basin Plan. 

Policies and Procedures for Investigation and Cleanup and Abatement of Discharges 
Under Water Code Section 13304 (State Board Resolution No. 92 -49). 

Additional publications and agency guidance documents considered in establishing 
SSCGs for the Site include: 

Dichlorobenzenes ToxFAQ, Division of Toxicology and Environmental Medicine, 
(Agency for Toxic Substances and Disease Registry [ATSDR], 2006). 

Heavy Metals in Soils, Glasgow, Blackie and Son, - As cited by Duverge, D., 2011, 
Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay 
Region, Masters Thesis, San Francisco State University. (Alloway, 1990). 

Advisory on Methane Assessment and Common Remedies at School Sites, School 
Property Evaluation and Cleanup Division, (Cal -EPA DTSC, 2005b). 

Arsenic Strategies: Determination of Arsenic Remediation, Development of Arsenic 
Cleanup Goals for Proposed and Existing School Sites (March 21, 2007). (Cal -EPA 
DTSC, 2007). 

Interim Guidance: Evaluating Human Health Risks from Total Petroleum 
Hydrocarbons. URL: www.dtsc.ca.gov/AssessingRisk/upload/TPH-Guidance- 

p 09.udf (Cal -EPA DTSC 2009c). 
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Human -Exposure -Based Screening Numbers Developed to Aid Estimation of 
Cleanup Costs for Contaminated Soils, (Cal -EPA, Office of Environmental Health 
Hazard Assessment [OEHHA]. 2005). 

Air Toxics Hot Spots Program Risk Assessment Guidelines Technical Support 
Document for Exposure Assessment and Stochastic Analysis. (Cal -EPA, OEHHA. 
2012). 

Harbor Community Monitoring Study (HCMS) Saturation Monitoring, Final 
Report. (Desert Research Institute, 2009). 

Emissions of 1,2- Dichloroethane from Holiday Decorations as a Source of Indoor 
Air Contamination, (Doucette, W.J., A.J. Hall, and K.A. Gorder, 2010). 

Polycyclic aromatic hydrocarbons (PAH's) in the terrestrial environment -a review. 
(Edwards, N.T., 1983). 

Proposed Regulatory Framework for Evaluating the Methane Hazard due to Vapor 
Intrusion, (Eklund, B., 2010). 

A Methodology for using Background PAHs to Support Remediation Decisions, 
(Environ, 2002). 

Human Health Screening Evaluation Work Plan, Former Kast Property, Carson, 
California. (Geosyntec, 2009). 

Data Evaluation and Decision Matrix, Former Kast Property, Carson, California. 
April 6, 2010 (Geosyntec, 2010a). 

Addendum to the HHSE Work Plan, Former Kast Property, Carson, California. 
(Geosyntec, 2010b). 

Volatile Organic Compounds in Indoor Air: A Review of Concentrations Measured 
in North America Since 1990. (Hodgson and Levin, 2003). 

A Critical Review of Naphthalene Sources and Exposures Relevant to Indoor and 
Outdoor Air. (Jia, C. and S. Batterman, 2010). 

Polycyclic aromatic hydrocarbons in the atmosphere- soil -plant system. The root 
uptake role and consequences. (Kaliszova, R., Javorska, H., Tlustos, P., and Balik, 
J., 2010). 
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Bioconcentration of polycyclic aromatic hydrocarbons in vegetables grown in an 
industrial area. (Kipopoulou, A. M., Manoli, E., and Samara, C., 1999). 

Polycyclic aromatic hydrocarbons in water, sediment, soil, and plants of the Aojiang 
River waterway in Wenzhou, China. (Li, J., Shang, X., Zhao, Z., Tanguay, R. L., 
Dong, Q., and Huang, C., 2010). 

Guidelines for assessing and managing petroleum hydrocarbon contaminated sites 
in New Zealand. (New Zealand Ministry for the Environment, 2011). 

Comparison of Personal, Indoor, and Outdoor Exposures to Hazardous Air 
Pollutants in Three Urban Communities. (Sexton, K., Adgate, J.L., Ramachandran, 
G., Pratt, G.C., Mongin, S.J., Stock, T.H., and Morandi, M.T., 2004). 

Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES -III), 
Final Report. (South Coast Air Quality Management District, 2008). 

Uptake of organic contaminants from soil into vegetables and fruits. (Trapp, S., and 
Legind, C. N., 2011). 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA, ((USEPA, 1988). 

The Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions. (USEPA, 1991e). 

Exposure Factors Handbook. Volumes I -III. An Update to Exposure Factors 
Handbook (USEPA, 1997). 

Background Indoor Air Concentrations of Volatile Organic Compounds in North 
American Residences (1990- 2005): A Compilation of Statistics for Assessing 
Vapor Intrusion, (USEPA, 2011). 

EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
Factors for Chlorinated Volatile Organic Compounds and Residential Buildings, 
(USEPA, 2012e). 

References for these guidance documents and policies are included in Section 11. 
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6.0 SOIL 

The RAOs for soil are to prevent human exposures to concentrations of COCs in soil 
such that total (i.e., cumulative) lifetime incremental carcinogenic risks are within the 
NCP risk range of 1 x10-6 to 1 x104 and noncancer hazard indices are less than 1 or 
concentrations are below background, whichever is higher. Potential human exposures 
include onsite residents and construction and utility maintenance workers. For 
derivation of individual chemical SSCGs, a lifetime incremental cancer risk of 1 x10-6 
was used for residential land use and a lifetime incremental cancer risk of lx105 was 
used for construction and utility worker exposures consistent with the NCP risk 
management ranges and common practice within the State of California. A target 
hazard quotient (HQ) of 1 was used for noncarcinogens. 

For the soil leaching to groundwater pathway, water quality objectives in the Basin Plan 
to protect the designated beneficial uses, including municipal supply, have been 
considered. Therefore, MCLs and NLs were used as the target groundwater 
concentration. For TPH, risk -based values were used as no MCL or NL is available. 

Because background concentrations for some COCs detected in soil exceed risk -based 
levels, the evaluation of background concentrations is a critical element in identifying 
cleanup goals. The background concentration evaluations are detailed in Appendix A 
and background values used in the SSCG selection process are presented in Table 6 -1. 

As of August 31, 2013, soil sampling has been conducted at 266 residential properties 
and in the streets within the Site. Soil samples have been collected within the 0 -10 foot 
bgs range to assess potential exposures to shallow soils as defined in the CAO and were 
typically collected at a minimum of six locations per property in accessible areas at four 
depths (0.5, 2, 5, and 10 feet bgs). Samples were collected at alternate depths if impacts 
were observed or if refusal was met due to subsurface obstructions that prevented 
collection of the deeper samples. The site investigations have detected soil impacts by 
primarily petroleum -related constituents. Petroleum -related constituents detected in 
over 50% of the samples include TPHd and TPHmo; the PAHs pyrene, phenanthrene, 
chrysene, benzo(a)anthracene, fluoranthene, 2- methylnaphthalene, benzo(a)pyrene, 
benzo(g,h,i)perylene, benzo(b)fluoranthene; and the VOCs naphthalene and benzene. 
Of these, chrysene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, and 
benzo(b)fluoranthene are considered cPAHs for purposes of evaluating benzo(a)pyrene 
equivalents. In addition, metals have been detected in soils, with arsenic and lead 
detected at concentrations above background. 
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To evaluate potential human health exposures to these constituents in soil and the need 
for interim actions, a screening level risk assessment (HHSRE) was conducted for each 
property where soil sampling was completed and the results were included in the 
Interim and Follow -up Residential Sampling reports. Potential exposures were initially 
evaluated for a depth interval of 0 -2 feet bgs, the depth interval where there is a higher 
potential for residential exposure during recreational activities, landscaping, and yard 
maintenance. In addition, the full depth interval of 0 -10 feet bgs was evaluated to 
address the more unlikely scenario that contact with deep soils would occur during a 

major renovation project (e.g., pool installation or underground utility work). Because 
the Site is completely developed, this deep soil exposure scenario is considered unlikely 
for residents. However, exposures to these deeper soils could occur during construction 
or utility maintenance work at the Site. 

As presented in Section 4, the Site -related COCs (those COCs associated with the 
historic use of the Site as an oil storage facility) consist of the petroleum hydrocarbon 
derived constituents, and some metals. In addition, other chemicals have been detected 
in Site soils that are unrelated to the Site's use as an oil storage facility and are 
considered non - Site -related COCs. In response to the Regional Board's directive, 
SSCGs are established for Site -related and non -Site -related COCs identified for the 
Site. 

The Site -related and non -Site -related COCs are presented below based on human health 
exposures to soil and the COC selection process described in Section 4.1. Those COCs 
also detected in groundwater above an MCL or NL and evaluated in the soil leaching to 
groundwater analysis are noted with an asterisk. For TPH constituents, no MCL or NL 
is available but given their prevalence in Site soils they are included in the evaluation of 
leaching to groundwater and are also noted with an asterisk. Figures 6 -1 through 6 -3 

summarize the soil results for the primary Site -related COCs for human exposure to Site 
soils: cPAHs (as defined by benzo(a)pyrene equivalents), TPH -diesel, and TPH -motor 
oil. 

Site -related Soil COCs 

1,2,4 -Trimethylbenzene Chrysene 
1,3 ,5-Trimethylbenzene Dibenz(a,h)anthracene 
1 -Methylnaphthalene Ethylbenzene 
2- Methylnaphthalene Indeno(1,2,3- c,d)pyrene 
Arsenic * Lead 
Benzene * Naphthalene * 

Benzo(a)anthracene Pyrene 
Benzo(a)pyrene TPH as Diesel * 
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Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

TPH as Gasoline * 

TPH as Motor Oil * 

Non -Site -related Soil COCs 

1,1,2,2 -Tetrachloroethane Chromium VI 
1,2,3 -Trichloropropane * Cobalt 
1,2- Dichloropropane Copper 
1,4- Dichlorobenzene* Methylene Chloride 
2,4- Dinitrotoluene Tetrachloroethee * 

Antimony * Thallium * 
Bis(2- Ethylhexyl) Phthalate Trichloroethene * 

Bromodichloromethane Vanadium 
Bromomethane Vinyl Chloride * 

Cadmium Zinc 

* COCs also detected in groundwater above an MCL or NL and evaluated in the soil leaching to 
groundwater evaluation. TPH also noted due to being primary COC for Site. 

Once the COCs and potentially exposed populations are identified, the complete 
exposure pathways by which individuals may contact chemicals must be determined. A 
complete exposure pathway requires a source and mechanism of chemical release, a 
point of potential human contact within the impacted medium, and an exposure route 
(e.g., ingestion) at the contact point. These source- pathway- receptor relationships 
provide the basis for the quantitative exposure assessment. 

The following table summarizes the exposure pathways that are relevant for potential 
residential exposures, potential construction and utility maintenance worker exposures, 
and groundwater at the Site. 

Receptor Sample Medium 
Potentially Complete Exposure 

Pathway 

Onsite Resident 
(Child and Adult) 

Surface Soil 
(0 -2 feet bgs) 

Incidental Ingestion 

Dermal Contact 

Outdoor Air Inhalation 

Shallow Subsurface 
Soil 
( >2 -10 feet bgs) 

Infrequent Incidental Ingestion 

Infrequent Dermal Contact 

Outdoor Air Inhalation 

5B0484 \Revised SSCG Report Final 21- Oct- 2013.docx 41 10/21/2013 



Geosyntec e 
consultants 

Receptor Sample Medium Potentially Complete Exposure 
Pathway 

Onsite 
Constncn/Utility 
Maintenance Worker 

Surface and Subsurface Soil 
(0 -10 feet bgs) 

Incidental Ingestion 

Dermal Contact 

Outdoor Air Inhalation 

Groundwater 
Surface and. Subsurface Soil 
(0 -10 feet bgs) 

Leaching to Groundwater 

6.1 Residential Receptor 

The SSCGs for the residential scenario are based on frequent and infrequent exposure 
assumptions. Surface soils (e.g. 0 -2 feet bgs) are considered for more frequent typical 
residential exposures whereas subsurface soils (e.g. >2 -10 feet bgs) are considered for 
infrequent contact; the likelihood of a resident contacting soils at deeper depths is 

extremely low given the developed nature of the Site and typical residential activities 
where exposure to soil could occur (e.g., recreational activities, lawn care, landscaping). 
In addition, it is unlikely that soils from a deeper excavation (such as during a major 
renovation or utility repair work) would be placed at the surface due to the lack of area 
to place excavated soils. It is assumed for the infrequent contact scenario that 
institutional controls (e.g., a notification trigger added to the existing excavation 
permitting process, a soil management plan) to prevent redistribution of deep soils at the 
surface would be required. The potential for nuisance (e.g., odor) due to the presence of 
TPH- impacted soils that may be infrequently contacted is addressed in the discussion of 
soil vapor SSCGs in Section 7. 

SSCGs were developed considering the exposure pathways identified above using the 
same methodology and approach presented in the RWQCB and OEHHA- approved 
HHSRE Work Plan and addenda. Development of SSCGs also considered background 
conditions (both natural and non -site -related anthropogenic sources) for metals and 
PAHs. The consideration of background concentrations is important in risk assessment 
and remedial planning as it is infeasible to clean up to lower concentrations than 
background. 

As discussed in Section 2.2, evidence from the literature suggests that for the chemicals 
related to crude oil, PAHs, and BTEX, which are primary COCs for the Site, uptake 
from soil into plants and fruit does not play a significant role. A number of studies 
suggest that air deposition is the major pathway for plant uptake of PAHs. For BTEX, 
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either rapid degradation or volatilization to the atmosphere would occur, preventing 
effective uptake by plant roots. Volatile contaminants in general have a low potential to 
accumulate by root uptake from soil because they quickly escape to air. Consistent with 
the literature, Cal -EPA OEHHA does not require evaluation of the soil to root uptake 
pathway for organic compounds (Cal -EPA OEHHA, 2012). Based on this information, 
this exposure scenario was not considered in the derivation of the SSCGs. Rather, the 
pathways that have the most exposure potential, incidental soil ingestion and dermal 
contact, were included in the SSCG calculation along with particulate and VOC 
exposure in outdoor air. 

Metals may be associated with petroleum hydrocarbons, but are also naturally occurring 
in the environment According to DTSC (Cal -EPA DTSC 2009c), an evaluation of 
background concentrations for naturally occurring materials such as metals is important 
to evaluate whether the metals concentrations at the Site are consistent with naturally 
occurring or ambient levels in the area, and whether they should be included in the risk 
assessment. If concentrations of a metal are within background, the metal is not 
considered a COC and is not evaluated further. For each metal, an Upper Tolerance 
Limit (UTL) has been developed based on local background (Appendix A). These 
values are used with upper -bound Site concentration estimates to determine if a metal is 
above background and should be considered further. For arsenic, the DTSC 
background concentration of 12 mg/kg for southern California sites (Cal -EPA DTSC, 
2007) or a more detailed statistical evaluation will be used for this Site as presented in 
Appendix A. For lead, a background comparison is not made but rather the California 
Human Health Screening Level (CHHSL) of 80 mg/kg is used for surface soil for 
residential land -use. 

PAHs can also be naturally occurring or present at ambient levels not associated with 
former site activities. A background data set and methodology has been developed to 
evaluate the presence of PAHs in soil (Cal -EPA DTSC, 2009c). Consistent with 
agency- approved risk assessment practice in California, the DTSC -developed 
background concentration of 0.9 mg/kg benzo(a)pyrene equivalents (Bap -eq) (see 
Appendix A) will be used to evaluate cPAHs results. Benzo(a)pyrene equivalents are 
calculated following methods recommended by Cal -EPA (Use of the Northern and 
Southern California Polynuclear Aromatic Hydrocarbon (PAH) Studies in the 
Manufactured Gas Plant Site Cleanup Process. Cal -EPA DTSC, 2009b). Additional 
details regarding calculation of benzo(a)pyrene equivalents are provided in 
Appendix A. 
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Table 6 -1 presents the SSCGs for Site -related and non -Site -related COCs using the 
target risk levels of 1x1 0 -6 and a target hazard quotient of 1 for residential land use. 
Appendix A presents the methodology that was used to derive the SSCGs. 

Because of the developed nature of the Site and the reduced exposure potential to soil at 
depth, SSCGs are calculated separately for surface soil (soils from 0 -2 feet bgs) and 
subsurface soil ( >2 -10 feet bgs). Residential reasonable maximum exposure (RME) 
assumptions that are equivalent to frequent exposure (350 days per year) are used to 
calculate SSCGs for surface soils (soils from 0 -2 feet bgs) within the residential 
property areas. This is consistent with the focus on exposure potential stated in USEPA 
for conducting feasibility studies [USEPA, 1988]. "RAOs for protecting human 
receptors should express both a contaminant level and an exposure route, rather than 
contaminant levels alone, because protectiveness may be achieved by reducing 
exposure (such as capping an area, limiting access, or providing an alternate water 
supply) as well as by reducing contaminant levels." The application of cleanup levels 
to surface soils (0 -2 feet bgs) based on frequent contact is considered protective and 
would meet the RAO for the Site. 

To address the unlikely infrequent exposure to subsurface soils ( >2 -10 feet bgs), SSCGs 
have been developed assuming a lower frequency of exposures (see Appendix A) based 
on an exposure frequency of 4 days per year assuming a resident may want to dig 
deeper than 2 feet to plant a tree as part of gardening. The exposure frequency of 4 
days per year is based on 1 /10`s of the USEPA recommended event frequency of 40 
events per year for an adult resident gardening outdoors on a more routine basis 
(USEPA, 1997). Since the value of 40 days per year is based on routine gardening, an 
adjustment to this value was made to account for infrequent contact to account for 
instances where a resident may contact deeper soil (e.g., planting a tree). 

In addition, it is unlikely that residents would contact soils from a deeper excavation 
(such as during a major renovation or utility repair work) as these soils could not be 
placed on site due to the developed nature of the neighborhood and lack of area to place 
the excavated soils. The conceptual model for this assumption is consistent with 
existing institutional controls (e.g., requirement for a permit for excavation) to prevent 
redistribution of deep soils at the, surface. A soil management plan will be prepared 
either as a part of, or subsequent to, the RAP to provide the detailed approach to 
preventing residential exposure to subsurface soils impacted by COCs. 

The chemical- specific SSCGs will be used in the HHRA along with the exposure point 
concentration for each property and depth interval being evaluated to estimate 
chemical- specific risks and noncancer hazards. The 95% Upper Confidence Limit 
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(95UCL) of the arithmetic mean concentration is commonly used as the exposure point 
concentration when sufficient data are available (Cal -EPA, 2005; Cal -EPA, 1996; 
USEPA, 2002). The adequacy of the data as it relates to the use of the 95UCL will be 
described in the HHRA. Cumulative estimates of cancer risk and noncancer hazard will 
be calculated by summing the chemical- specific estimates presented in the HHRA. In 
addition, for metals and cPAHs, a parcel -specific comparison to background will be 
conducted as discussed in Appendix A. Note the SSCGs are independent of the site data 
and are not based on average concentrations or the 95UCL (i.e. the site concentration data 
is not used in the SSCG calculation). 

6.2 Construction Worker and Utility Maintenance Worker 

The soil cleanup goals for the construction and utility maintenance worker scenario 
apply to the soil data results from 0 -10 feet bgs. This is considered an interval where 
exposure is more likely should utility maintenance work be required at the Site. 

Soil cleanup goals were developed considering the exposure pathways identified 
previously using the same methodology and approach presented in the HHSE Work 
Plan and HHSE Work Plan Addendum (Geosyntec, 2009, 2010b), modified to account 
for the different exposure assumptions used for construction workers in risk assessment. 
In addition, because utility workers may need to conduct subsurface utility repair or 
maintenance, the potential exists for worker exposure within a trench and this exposure 
scenario was also included. 

Soil cleanup goals were developed considering background conditions (both natural and 
non -site -related anthropogenic sources) for metals and PAHs as discussed for 
residential cleanup goals. As mentioned earlier, consideration of background 
concentrations is important in risk assessment and remedial planning as it is infeasible 
to cleanup to lower concentrations than background. 

Table 6 -1 presents cleanup goals for the Site -related COCs using the target risk levels of 
1 x10-5 and a target hazard quotient of 1 for construction and utility maintenance worker 
exposures. Appendix A presents the methodology that was used to derive the cleanup 
goals. 

While it is unlikely that utility repair will be conducted to depths of 10 feet bgs, this 
depth interval was included to address that potential. A soil management plan will be 
prepared either as a part of, or subsequent to, the RAP to provide the detailed approach 
to preventing unacceptable construction and utility worker exposure to COCs. 
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The chemical- specific SSCGs will be used in the HHRA with the 95UCL chemical 
concentrations calculated for each property, as appropriate, for the depth interval being 
evaluated to estimate chemical -specific risks and noncancer hazards. Data collected 
from the streets will be evaluated separately in a similar manner. Cumulative estimates 
of cancer risk and noncancer hazard will be calculated by summing the chemical - 
specific estimates. In addition, for metals and cPAHs, a comparison to background will 
be conducted as discussed in Appendix A. 

6.3 Soil Leaching to Groundwater 

As discussed in Section 2.0, some COCs may have migrated through the vadose zone to 
groundwater. However, as discussed in more detail in Section 8.0, based on 
groundwater data collected at and adjacent to the Site, it appears that the extent of the 
COCs in groundwater related to the Site is stable and decreasing. Furthermore, COC 
values in the downgradient wells near the Site boundary are below or very close to the 
MCLs and NLs. Based on these facts and the age of the releases of COCs in the vadose 
zone ( >-45 years), it is unlikely that significant additional groundwater impacts will 
result from the remaining shallow soil contamination. Constituents of Concern 
currently present in the vadose zone at the Site which are also present in Site 
groundwater may theoretically represent a continuing source of potential groundwater 
contamination. 

In general, infiltration of rainwater and irrigation in open areas of the Site has the 
potential to mobilize COCs present in the vadose zone and continue to transport those 
COCs to groundwater. This transport is expected to occur at a declining rate through 
time as the compounds degrade in the vadose zone and they are depleted through 
leaching. To address this migration pathway cleanup goals for the leaching to 
groundwater pathway were established for COCs present in both Site soils and 
groundwater that are protective of groundwater quality, consistent with the Basin Plan 
and the State's anti -degradation policy.l i 

For groundwater, chemicals present above their respective MCLs or NLs were 
identified as COCs. These same groundwater COCs were evaluated for the soil 

As noted below in Section 8.4.2, because groundwater conditions at the time the Basin Plan was 
adopted in 1994 likely did not meet the water quality objectives set forth in the Basin Plan, State Water 
Board Resolution No. 68 -16 may not be applicable. Asociacion de Gente Unida por el Agua v. Cent. 
Valley Reg'l Water Quality Control Bd., 210 Cal.App.4th 1255, 1270 (2012). Accordingly, the MCLs set 
forth in the Basin Plan have been used to develop cleanup goals for soil and groundwater. 
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leaching to groundwater pathway with the exception of chemicals that were detected in 
five or less soil samples out of the over 10,000 samples collected for the Site. The 
chemicals not evaluated are the non- Site -related COCs 1,1- dichloroethane, 1,1- 
dichloroethene, and trans -1,2- dichloroethene. 

For the soil leaching to groundwater pathway, water quality objectives in the Basin Plan 
to protect the designated beneficial uses, including municipal supply, have been 
considered. MCLs or NLs were used as the target groundwater concentrations for the 
COCs evaluated. For TPH constituents, no MCL or NL is available but, given their 
prevalence in Site soils, they are included in the evaluation of leaching to groundwater. 
The Site -related and non -Site -related COCs are presented below based on potential 
leaching to groundwater. 

Site -related Soil COCs for Leaching to Groundwater Evaluation 

Arsenic 
Benzene 
Naphthalene 

TPH as Diesel 
TPH as Gasoline 
TPH as Motor Oil 

Non- Site -related Soil COCs for Leaching to Groundwater Evaluation 

1,2- Dichloroethane 
cis -1,2- Dichloroethene 
1,2,3 -Trichloropropane 
1,4- Dichlorobenzene 
Antimony 

Thallium 
Tert-Butyl Alcohol 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

6.3.1 Methodology 

To estimate cleanup goals for protection of groundwater quality, the migration of COCs 
to groundwater was simulated as a two -step process: leaching from soil particles to soil 
moisture, and mixing of the soil leachate with groundwater. The leaching step was 
modeled by using the 1996 California Regional Water Quality Control Board "Interim 
Site Assessment & Cleanup Guidebook" approach (the Water Board approach, 
LARWQCB, 1996) for organic chemicals. For metals, the USEPA Regional Screening 
Level methodology was used (USEPA, 2012b). The leachate- groundwater mixing step 
was modeled by the Soil Attenuation Model (SAM) (Connor et al., 1997). To establish 
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soil cleanup goals, a "backward" calculation was needed, i.e., leachate criteria were first 
calculated based on regulatory groundwater quality standards . and dilution attenuation 
factors (DAF, obtained from the SAM). A soil concentration (the cleanup goal) which 
would result in the target leachate criterion was then calculated. 

When available, the California MCLs were used as the regulatory groundwater quality 
standards. In the case where an MCL was not available for a given COC, the California 
Department of Public Health NL was used. For TPH, the San Francisco Bay Regional 
Water 'Quality Control Board Environmental Screening Level (ESL) based on 
noncancer health- effects was used. 

A simple box model approach, proposed in the SAM model (Connor et al., 1997), was 
used to estimate the mixing of dissolved COCs when soil leachate mixes with lateral 
groundwater flow. Site -specific weather conditions were accounted for by using Site 
area precipitation data to quantify the infiltration rate. The mixing zone height was 
calculated based on the thickness of the aquifer and the relative magnitudes of the 
infiltration rate and lateral groundwater flow rate. Using the regulatory groundwater 
quality standard and the DAF, SSCGs for soil leaching to groundwater for specific 
COCs were obtained. 

Waste Extraction Tests (WET) were conducted on site soil samples to quantify the site - 
specific leachability of soil COCs. The WET extraction method uses a citric acid 
buffered solution and is intended to simulate acid rain conditions; use of this extraction 
method is considered conservative. When WET data were available, a sample- specific 
soil /water partitioning coefficient (Kd) value was calculated (NJDEP, 2013). The 
geometric mean of the sample- specific Kd values was used as the site -specific Kd. 

When WET data were not available, Kd values were calculated from the site -specific 
fraction organic carbon (foc) data and the chemical -specific organic carbon/water 
partitioning coefficients (Koe). Based on soil physical property data, the vadose zone 
soil was classified as 100% sand. The average soil bulk density, total porosity, water - 
filled porosity, and fraction organic content (foe) from the site soil physical property 
measurements were used as model input; and organic carbon/water partitioning 
coefficients (Koe) and Henry's Law Constants (KF!) were obtained from the USEPA 
Regional Screening Level (USEPA RSL) database. 

6.3.2 Cleanup Goals for Soil Leaching to Groundwater 

Using the methodology described above, cleanup goals for Site -related and non -Site- 
related COCs found in the vadose zone were calculated for leaching to groundwater. 
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Table 6 -2 lists the SSCGs for soil leaching to groundwater. The details of the SAM 
model calculation, site -specific Kd determinations, and the Water Board and USEPA 
RSL approach are presented in Appendix A. 
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7.0 SOIL VAPOR, INDOOR AIR, AND OUTDOOR AIR 

The RAOs for soil vapor and indoor and outdoor air are to limit human exposures to 
COCs: (1) to concentrations that are at or below background levels12, or (2) to 
concentrations such that total lifetime incremental carcinogenic risks are within the 
NCP risk range and target hazard level (i.e., cancer risk of 1x106 to 1x10 -4 and 
noncancer hazard index less than 1) As described in this section, the SSCGs for soil 
vapor have been calculated to meet the RAOs for indoor air for residents and outdoor 
air for construction and utility maintenance workers. The lower end of the NCP risk 
range (i.e., 1x10 -6) and a noncancer hazard index less than 1 is used for the residential 
exposure scenario and a target risk of 1 x10 and a noncancer hazard index less than 1 is 
used for the construction and utility maintenance worker exposure scenario. 
Additionally, the soil vapor SSCGs also consider nuisance -based screening levels for 
TPH that are presented in the San Francisco Bay Regional Water Quality Control Board 
Environmental Screening Level (ESL) document. 

The RAOs for methane in soil vapor are (1) to prevent fire /explosion risks in indoor air 
and /or enclosed spaces (e.g., utility vaults) due to the accumulation of methane 
generated from the anaerobic biodegradation of petroleum hydrocarbons in soils, and 
(2) eliminate methane in the subsurface to the extent technologically and economically 
feasible. 

Soil vapor cleanup goals for residential and construction worker scenarios are presented 
in the following subsections. 

7.1 Residential Receptor 

This section addresses soil vapor SSCGs for VOCs and methane for the residential 
scenario. For VOCs, the vapor intrusion exposure pathway is evaluated. This is the 
most sensitive pathway for potential residential exposures to soil vapor; and therefore, 
SSCGs for the vapor intrusion to indoor air pathway are also protective of potential 
outdoor air exposures. Fire and explosion risks are considered for methane. The soil 
vapor cleanup goals for the residential scenario are based on the sub -slab soil vapor 
sample analytical results and a multiple -lines -of- evidence vapor intrusion pathway 
analysis including indoor air data collected on Site (Appendix B). Site data are used to 

12 For vapor intrusion evaluations, background is defined as sources that are not due to subsurface 
impacts (i.e., contributions due to outdoor air or indoor sources). More details on characterization of 
background in indoor air are provided in Appendix B. 
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develop a conservative upper -bound estimate for a site -specific vapor intrusion 
attenuation factor which is used to calculate SSCGs for sub -slab soil vapor. These sub - 
slab soil vapor SSCGs may be used in the RAP. 

Data collected at the Site indicate significant natural attenuation of VOCs in the vadose 
zone that mitigates the potential migration of vapors detected in soil vapor samples 
collected at depth to reach the atmosphere. Based on the multiple -lines -of- evidence 
evaluation, soil vapor samples collected at depth are not considered in the residential 
receptor analysis. This approach is consistent with Cal -EPA DTSC vapor intrusion 
guidance (Cal -EPA DTSC, 2011) which states "In general, the closer the sampled 
medium is to the receptor, the more relevant the data are for estimating exposure and 
greater its weight of evidence." 

7.1.1 Vapor Intrusion to Indoor Air 

The sub -slab soil vapor and indoor air data were used to evaluate the vapor intrusion 
pathway for potential exposure to residents at the Site. As of August 31, 2013, sub -slab 
soil vapor and indoor /outdoor air sampling events have been conducted at 241 
residential properties at the Site, and 147 of these properties have had two sub -slab soil 
vapor and indoor /outdoor air sampling events. In order to address the temporal and 
spatial variability of the vapor intrusion data, sampling has been conducted across the 
Site and on multiple dates. As discussed below, spatial variability in the sub -slab soil 
vapor and indoor air data is evident; however, the vapor intrusion pathway is evaluated 
for each property (as reported in the Interim, Follow -up, and Final Interim Phase II 
reports) to address questions concerning spatial variability. Additionally, indoor air 
samples have been (or will be) collected two times, at least 3 months apart, at each 
property to assess temporal variability. Furthermore, indoor air samples have been 
collected at the Site on more than 220 sampling dates over a period of more than 
3 years. As discussed in Appendix B, sub -slab soil vapor and indoor air samples have 
been collected throughout this sampling period and these data provide a basis for 
assessing temporal variability across the Site, supplementing the temporal variability 
assessment for each property based on the two sampling events for each residence. 

7.1.1.1 Sub -Slab Soil Vapor Data 

As of August 31, 2013, sub -slab soil vapor samples have been collected at 265 
properties. Sub -slab soil vapor samples were typically collected at three locations, and 
multiple sampling events have been conducted at most properties. Through August 31, 
2013, more than 2,000 sub -slab soil vapor samples have been collected and the results 
compared to risk -based screening levels in the HHSREs. The sub -slab soil vapor results 
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for the two primary Site -related sub -slab soil vapor COCs, benzene and naphthalene, 
are summarized on Figures 7 -1 and 7 -2. Figures 7 -3 and 7 -4 show the sub -slab soil 
vapor results for non -Site -related sub -slab soil vapor COCs, TCE and PCE. The sub - 
slab soil vapor screening results for COCs that exceed the RBSLs are summarized 
below. 

COC 
Number 

Samples 

# of 
Samples 
Above 
RBSL 

properties 
Sampled 

# Properties 
With a 
Single 

Exceedance 

# Properties 
With 

Multiple 
Exceedances 

1,2,4 -Trichlorobenzene 2074 1 265 1 0 
1,2,4 -Trimethylbenzene 2074 2 265 2 0 
1,2- Dichloroethane 2074 1 265 1 0 
1,3,5 -Trimethylbenzene 2074 1 265 1 0 
1,3- Butadiene 2074 1 265 1 0 
1,4- Dichlorobenzene 2074 1 265 1 0 
1,4- Dioxane 2074 11 265 11 0 
2,2,4 -Trimethylpentane 2074 1 265 1 0 
Benzene 2074 79 265 45 15 
Bromodichloromethane 2074 28 265 19 4 
Carbon Tetrachloride 2074 6 265 6 0 
Chloroform 2074 81 265 31 18 
Dibromochloromethane 2074 6 265 4 1 

Ethylbenzene 2074 7 265 5 1 

Methylene Chloride 2074 3 265 1 1 

Naphthalene 2074 62 265 41 10 
Tetrachloroethene 2074 50 265 16 11 
Trichloroethene 2074 3 265 1 1 

Note that comparison to RBSLs is a preliminary evaluation of potential human health 
risks associated with COCs detected at the property. These results are used to evaluate 
if further action is warranted as data are being collected and processed and does not 
necessarily indicate that remedial actions are needed. 

As shown above and on Figures 7 -1 through 7 -4, exceedances of sub -slab soil vapor 
screening levels from the HHSREs for benzene, naphthalene, TCE, and PCE are 
infrequent. When an exceedance at a property is identified, this is often a result of a 
single soil vapor sample and is not representative of the bulk of the sub -slab data 
collected at a property. Sub -slab soil vapor sampling has been conducted throughout 
the Phase II investigation; consequently, potential variability in concentrations due to 
seasonal or other effects has been evaluated. Because the majority of exceedances of 
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sub -slab soil vapor screening levels at a specific property are not reproducible, 
corrective action decisions based on the maximum concentration at that property likely 
will lead to implementation of mitigation or remedial measures that do not result in a 
quantifiable reduction of risk. Consequently, the complete data set for each property 
should be reviewed during the corrective action decision -making process. 

7.1.1.2 Background Concentrations in Indoor Air 

Background indoor air concentrations for some COCs frequently exceed risk -based 
levels, making an evaluation of background indoor air concentrations a critical element 
in identifying cleanup goals. Details of the background indoor air evaluation as well as 
the statistical evaluation of the vapor intrusion pathway at the Site are provided in 
Appendix B. 

A variety of background sources can contribute to concentrations of VOCs in indoor air, 
including (1) outdoor air, (2) products used indoors, (3) residential building materials 
(e.g., paint, carpet, vinyl flooring.), (4) materials brought into the home (e.g., dry 
cleaned clothing), (5) emissions from municipal water, and (6) sources within attached 
garages (including vehicles, lawnmowers, paints, etc.). 

Outdoor vapors can migrate indoors through open doors and/or windows 
Concentrations of VOCs in indoor air are often associated with indoor product use, 
occupant activities (e.g., hobbies, smoking), and building materials (Van Winkle and 
Scheff, 2001). Trihalomethanes, such as chloroform and bromodichloromethane, are 
disinfection byproducts in municipal water that may be emitted to indoor air. Vapors 
from attached garages may be present in living spaces as a result of poor seals between 
the garage and the house (CARB, 2005). Common sources of background vapors 
include cigarette and cigar smoke, gasoline- or diesel -powered equipment, paints, glues, 
solvents, cleaners, and natural gas leaks. Table 7 -1 summarizes potential background 
sources and the associated VOC concentrations detected in indoor air. 

Consideration of household activities and indoor sources of VOCs is a critical element 
in background evaluations because indoor air background levels commonly exceed 
outdoor air concentrations (Van Winkle and Scheff, 2001; Hodgson and Levin, 2003; 
Sexton et al., 2004; CARB, 2005). On average, indoor concentrations reported in 
literature studies were one (7ìa and Batterman, 2010) to five (CARB, 2005) orders of 
magnitude higher than measured outdoor concentrations. This trend likely is due to the 
various: indoor sources discussed above, and lower indoor ventilation compared to 
outdoor dispersion (Sexton et al., 2004). Studies have also shown that background 
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levels in indoor air are building- specific due to household use and occupant activities 
(Van Winkle and Scheff, 2001; CARE, 2005). 

7.1.1.3 Indoor Air Results 

The residential air sampling conducted at the Site included indoor, outdoor, and garage 
air samples collected to evaluate indoor air quality and potential background 
contributions due to outdoor air and materials present in the garages, which are 
frequently attached to the living area of the residence. Chemical inventories conducted 
prior to indoor air sampling are also in the assessment of the contributions of 
background sources due to household product use. 

As of August 31, 2013, more than 780 indoor air samples have been collected at the Site 
and the results compared to risk -based screening levels in the HHSREs and background 
concentrations. The indoor air results for benzene, naphthalene, and PCE13 are 
summarized on Figures 7 -5 through 7 -7. As shown in these figures, and discussed 
below, indoor air concentrations detected at the Site are reflective of background levels. 
These findings were discussed in the Interim, Follow -up, and Final Interim Phase II 
reports which have been reviewed by the Regional Board and OEHHA. Overall, the 
regulatory agency reviews of the Interim, Follow -up, and Final Interim Phase II Site 
Characterization reports have concurred that the VOCs detected in indoor air appear to 
be due to background sources. 

Appendix B includes a comparison of the measured Site indoor air concentrations to the 
literature values summarized by USEPA (USEPA, 2011). A comparison of the two 
data sets also is shown on Figure 7 -8. Box and whisker plots are provided for the ten 
compounds detected most frequently in indoor air samples (detection frequencies 
greater than 95 %). The boxes in this figure show the interquartile range (i.e., 25111 to 
75th percentile) and the bar in the middle of the box is the median value. The whiskers 
of the plots show the 10th and 90`" percentile concentrations, and outlier results are 
plotted to illustrate the range of detected concentrations. The colored symbols on this 
plot show the ranges of median, 90th percentile, and maximum indoor air 
concentrations reported in the USEPA report (USEPA, 2011). Open and closed 
symbols show the lower and upper end of the ranges for these statistics, respectively. 

13 
A figure summarizing the indoor air results for TCE is not included, because TCE was infrequently 

detected in indoor air. 
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With the exception of 1,2- dichloroethane (1,2 -DCA), the concentrations of constituents 
in samples collected from the Site are within the background range reported by USEPA 
(which included data collected between 1990 and 2005). Although 1,2 -DCA was 
outside of the background range reported in the USEPA study, more current studies 
(Doucette et al., 2010 and Kurtz et al., 2010) conclude that this compound has been 
detected in increasing frequency and higher concentrations since 2004. 

The comparison of Site data with literature background values demonstrates that VOCs 
detected in indoor air are reflective of background concentrations. As a result, the Site 
indoor air data cannot be used to calculate an empirical vapor intrusion attenuation 
factor14 that is not biased high due to the effect of background sources on indoor air 
quality. Exclusion of data where background concentrations have a significant effect on 
the indoor air concentrations is an approach that has been used by USEPA in evaluation 
of empirical attenuation factors for sites across the United States (USEPA, 2012c). 

7.1.1.4 Statistical Analysis of Vapor Intrusion Data 

To further investigate the relationship between indoor air and sub -stab soil vapor 
concentrations, single and multiple linear regression analysis methods (as described in 
Appendix B) were applied to the Site data. A multiple linear regression statistical 
analysis (in which the potential effects of more than one factor is assessed) evaluated 
the relationships between VOC concentrations measured in indoor air and VOC 
concentrations from (1) indoor sources, (2) garage air, (3) outdoor air, and (4) sub -slab 
soil vapor (i.e., vapor intrusion). The single regression analysis evaluated the 
relationship between (1) the indoor air concentrations above outdoor levels and (2) sub - 
slab soil vapor concentrations. 

The multiple linear regression results showed that that the correlations for garage air to 
indoor air and outdoor air to indoor air are statistically significant15. This indicates that 
the indoor air concentrations are related to the garage and outdoor air concentrations. 
The analysis calculated statistically significant relationships between sub -slab soil vapor 
and indoor air for chloroform and naphthalene. However, an inverse correlation was 
calculated for naphthalene (i.e., the contribution to indoor air would be lower for cases 

14 The vapor intrusion attenuation factor is the ratio of indoor and sub -slab soil vapor concentrations for 
constituents measured in both media assuming that the contributions from background sources are 
insignificant. 
15 

Note that the outdoor air to garage air coefficient estimate for 1,2- dichloroethane is not statistically 
significant. 

SB0484\Revised SSCG Report Final 21- Oct- 2013.docx 55 10/21/2013 



Geosyntec 
consultants 

with higher sub -slab soil vapor concentrations) which is not consistent with the vapor 
intrusion conceptual model. Additionally, the variability in indoor air concentrations 
was due to indoor sources and not concentrations in sub -slab soil vapor, outdoor air, or 
garage air. Consequently, the multiple linear regression analysis indicated that sub -slab 
soil vapor concentrations do not have a significant effect on indoor air quality. In other 
words, homes with higher indoor air concentrations for a given COC are not any more 
likely to have higher soil vapor concentrations than homes with low indoor air 
concentrations. 

In summary, the results of this vapor intrusion pathway evaluation at the Site indicate: 

Indoor air and outdoor air concentrations of VOCs detected at the properties 
evaluated are indistinguishable from background and within the typical ranges 
of background concentrations reported in the literature. 

The multiple regression analysis results indicate that indoor air concentrations 
are generally correlated with outdoor or garage air concentrations, are largely 
influenced by indoor sources, and sub -slab soil vapor concentrations do not 
have a significant effect on indoor air concentrations as compared to these 
other sources. 

Although the literature background comparison and the multiple linear regression 
analysis indicate that the indoor concentrations are due to background sources, sub -slab 
soil vapor SSCGs have been calculated for corrective action planning as directed by the 
Regional Board. Based on the findings presented above, remediation to the SSCGs will 
not result in a measureable reduction in indoor air risks. These soil vapor SSCGs have 
not been developed to address indoor air risks, which are equivalent to background 
risks, but may be used to identify properties where higher concentrations of COCs were 
detected in sub -slab soil vapor for further evaluation 

To calculate SSCGs for sub -slab soil vapor, a single regression analysis was conducted 
to evaluate the relationship between (1) indoor air concentrations above outdoor levels, 
and (2) sub -slab soil vapor concentrations. Based on the single regression analysis, an 
upper -bound vapor intrusion attenuation factor was identified. This attenuation factor 
was based on evaluation of the vapor intrusion data set for cases where higher sub -slab 
soil vapor concentrations (i.e., greater than 100 gg/m3) were observed at residential 
properties. Although the effect of background sources was still apparent in this data set, 
the data analysis indicates that the vapor intrusion attenuation factor observed at the Site 
was less than 0 001. This conservative upper -bound vapor intrusion attenuation factor 
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is used to calculate sub -slab soil vapor SSCGs to address the Regional Board's 
directive. 

7.1.1.5 Sub -Slab Soil Vapor SSCGs 

SSCGs for sub -slab soil vapor at the Site are presented in Table 7 -2. These SSCGs are 
based on levels that will not theoretically result in an incremental indoor air 
concentration above risk -based levels. As discussed in Appendix B, indoor sources 
have a significant effect on the measured indoor air concentrations, and the empirical 
attenuation factor will overestimate the potential for vapor intrusion at the Site. 
Additionally, as indoor air data continue to be collected as part of each Phase II 
property investigation, the data will be reviewed to assess whether indoor air 
concentrations are representative of background conditions. 

7.1.2 Vapor Migration to Outdoor Air 

Appendix B summarizes the results of the outdoor air concentrations measured at the 
Site. These data were compared to literature values for studies conducted in the region 
(SCAQMD, 2008; DRI, 2009). A comparison of the two data sets is shown on Figure 
7 -9. The box and whisker plot for each chemical shows the outdoor air concentration 
distributions for eleven compounds reported in the regional studies. The boxes in this 
figure show the interquartile range (i.e., 25th to 75th percentile) and the bar in the middle 
of the box is the median value. The whiskers of the plots show the 10th and 90th 
percentile concentrations, and outlier results are plotted to illustrate the range of 
detected concentrations. The colored symbols on this plot show the ranges of mean and 
maximum outdoor air concentrations reported in the regional studies (SCAQMD, 2008; 
DRI, 2009). Open and closed symbols show the lower and upper end of the ranges for 
these statistics, respectively. 

The concentrations of these constituents detected in samples collected from the Site are 
within the reported background ranges. The results of the comparison of Site data with 
literature background values indicates that VOCs detected in outdoor air are reflective 
of background concentrations. 

A community outdoor air sampling program was also conducted to evaluate 
concentrations of contaminants detected in outdoor air and to assess whether outdoor air 
contaminant concentrations within the Site boundary are statistically similar to upwind 
and downwind locations (Geosyntec, 2010b). Results were used to assess whether or 
not volatile subsurface contamination is contributing to concentrations of contaminants 
detected in outdoor air at the Site. Four outdoor air sampling events were conducted 
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between July 31 and September 17, 2010. Outdoor air samples were collected at four 
locations west of the Site boundary, four locations east of the Site boundary, and four 
locations within the interior of the Site. Based on the data evaluation, all statistical tests 
(ANOVA, t -test, and Mann -Whitney) show that air concentrations within the Site 
boundary are not significantly different from concentrations from areas to the east 
(generally downwind) and west (generally upwind) of the Site. Consequently, soil 
vapor to outdoor air screening levels have not been developed for the soil vapor to 
outdoor air pathway. 

7.2 Methane 

Methane screening has been conducted in indoor structures on the Site and utility 
vaults, storm drains, and sewer manholes at and surrounding the Site. The screening 
assessments have not identified methane concentrations in enclosed spaces that indicate 
a potential safety risk. Additionally, over 2000 sub -slab soil vapor samples have been 
collected at 265 properties at the Site and analyzed for methane. Through August 31, 
2013, methane concentrations above the interim action levels of 0.1% and 0.5% 
resulting from biodegradation of residual petroleum hydrocarbons have been identified 
at one location at one property16; however, no methane exceedances were found at this 
property during the indoor air screening and sampling. Engineering controls have been 
installed to mitigate potential risks due to methane detected at this location. 

Proposed SSCGs for methane are the same as those presented in the Data Evaluation 
and Decision Matrix (Geosyntec, 2010a). These SSCGs are consistent with DTSC 
guidance for addressing methane detected at school sites (Cal -EPA DTSC, 2005b). 
These methane SSCGs are applicable to concentrations measured in soil vapor, in 
vaults, or above ground. 

Methane Level Response 

>10 %LEL (> 5,000 ppmv) 
Soil vapor pressure > 13.9 in H2O 

Evaluate engineering controls 

> 2% - 10 %LEL (> 1,000 -5,000 
ppmv) 
Soil vapor pressure > 2.8 in H2O 

Perform follow -up sampling and evaluate 
engineering controls 

16 Sub -slab soil vapor methane concentrations exceeding interim action levels have been identified as a 

result of leaking natural gas utility lines, which were found at several of the residential properties, and a 

leaking sewer line at one residential property 
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7.3 Construction and Utility Maintenance Worker Receptor 

The conceptual exposure scenario for the construction and utility maintenance worker 
receptor is the same as that considered for soils: exposure to volatiles during 
excavation. The volatilization factor for soil vapor migration to a trench was calculated 
using the same relationships as those used for soil, with an additional factor to relate 
soil and soil vapor source concentrations. Worker exposure due to the dermal and 
ingestion pathways was not considered in the soil vapor source term (Appendix A). For 
derivation of individual chemical SSCGs, a lifetime incremental cancer risk of lx10-5 
was used for construction and utility worker exposures consistent with the NCP risk 
range and common practice within the State of California. A target hazard quotient 
(HQ) of 1 was used for noncarcinogens. Table 7 =2 presents the SSCGs for VOCs in 
soil vapor. Potential worker safety concerns associated with methane detected at the 
site are addressed by occupational safety and health laws. 

The chemical -specific soil vapor SSCGs will be used in the HHRA to estimate 
chemical- specific risks and noncancer hazards. Data collected from the streets will be 
evaluated separately in a similar manner Cumulative estimates of cancer risk and 
noncancer hazard will be calculated by summing the chemical- specific estimates. 
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8.0 GROUNDWATER 

8.1 Introduction 

The proposed RAOs listed in Section 3.0 relevant to groundwater are: 

Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result, and 

Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect the designated beneficial uses, including municipal supply. 

This section contains a summary of: 

Overall occurrence of groundwater at the Site, including information relevant 
to establishing cleanup goals for the Site. 

Groundwater quality, including identification of COCs exceeding California 
MCLs or other relevant action levels, COC migration from off -Site sources, 
plume configuration, and plume stability analysis. 

Issues relevant to establishing Site -specific cleanup goals. 

The proposed Site -specific cleanup goals for groundwater, based on technological and 
economic feasibility and the Basin Plan, are presented in Section 9.0. 

8.2 Groundwater Occurrence 

Groundwater beneath the Site has been extensively investigated (URS, 2010a and 
2011), including quarterly monitoring reports which have been prepared and submitted 
to the LARWQCB since initial well installation in 2009. The most recent monitoring 
event, the 3`d quarter 2013 event, was conducted in August 2013 (URS, 2013h). Key 
findings of the previous investigations related to groundwater are highlighted below. 

Shallow Zone Groundwater 

Uppermost (or first) groundwater occurs at variable depths of approximately 
51 -68 feet bgs, depending on well location and timing of sampling, within 
sandy deposits of the Bellflower aquitard. This zone is referred to as the 
"Shallow Zone." A cross section (Figure 8 -1) depicting the Bellflower 
aquitard and underlying units is presented in URS (2011). 
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There are currently 17 monitoring wells associated with the Site which are 
used to monitor Shallow Zone groundwater on a quarterly basis (Figure 8 -2). 

Groundwater flow direction in the Shallow Zone is to the northeast (Figure 
8 -2) with a gradient of approximately 0.002 feet per foot, which has remained 
generally consistent since monitoring began. 

There is no documented use of groundwater within the Shallow Zone. 

As of September 2013, LNAPL was present in two wells, MW -3 and MW -12. 
These two wells are located 40 feet apart. Active recovery of LNAPL through 
pumping currently occurs monthly in MW -3 and LNAPL recovery in MW -12 
is scheduled to begin in October 2013. 

Gage Aquifer 

The Gage aquifer is interpreted to underlie the Site at a depth of approximately 
80 -90 feet bgs (Figure 8 -1). The base of the unit is estimated to occur at a 
depth of approximately 163 -176 feet. The. Gage aquifer is underlain by low 
permeability materials which separate the Gage aquifer from the underlying 
Lynwood aquifer. 

Four monitoring wells were installed in the upper portion of the Gage aquifer, 
and these are paired spatially with four monitoring wells completed in the 
lower portion of the Gage (Figures 8 -3 and 8 -4). These well pairs are also 
co- located near Shallow Zone wells. 

In the shallow Gage wells, the recent groundwater flow direction is reported to 
be east -northeast with a gradient of approximately 0.0018 feet per foot (3rd 
Quarter 2013). The groundwater flow direction has varied from east -southeast 
to northeast over the monitoring period. 

In the deep Gage wells, the recent groundwater flow direction is reported to be 
east -northeast with an approximate gradient of 0.0019 feet per foot (3rd 
Quarter 2013). The groundwater flow direction has varied from east -northeast 
to east over the monitoring period. 

The vertical gradient varies from slightly downward from the Shallow Zone to 
the Upper Gage to the Lower Gage, to slightly upward in the same zones. 

There is no documented use of groundwater within the Gage aquifer near the 
Site. The nearest production well to the Site (CWS Well 275 located 435 feet 
west of the western Site boundary) produces water from the underlying 
Lynwood and Silverado aquifers. The drinking water supplied to the Carousel 
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community by the water provider is tested according to state standards and is 
safe to drink (California Water Service Company, 2013). 

8.3 Groundwater Quality17 

Quarterly monitoring of both Shallow Zone and Gage wells has been conducted since 
well installation. Wells are sampled quarterly for VOCs and TPH. Additionally, the 
wells have been sampled for metals, SVOCs, and general mineral parameters, although 
not on a quarterly basis. Table 4 -4 summarizes the on -Site groundwater sampling 
data18. 

Several compounds have been detected above their respective MCL or NL. 
Compounds detected in one or more sampling rounds in on -Site monitoring wells which 
exceed their respective MCL or NL are summarized below. 

11 Note that Site versus Non -Site related COCs are identified herein. SSCGs for all compounds regardless of their source are 
provided in accordance with RWQCB directives. 
10 Data in Table 4 -4 do not include off -Site monitoring well data. 
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Chemical MCL (µg/L) NL (tg/L) 

Maximum 
detected 

concentration 
(µg/L)* 

VOCs 1,1 -Dichloroethane 5 22 
and 

Hydro- 
1,1- Dichloroethene 6 33 

carbons 1,2,3- Trichloropropane 0.005 27 

1,2- Dichloroethane 0.5 6.1 

Benzene 1 680 

cis -1,2- Dichloroethene 6 510 

Naphthalene 17 82 

tert -Butyl Alcohol 12 250 
(TBA) 
Tetrachloroethene 5 260 

trans -1,2- 10 120 
Dichloroethene 
Trichloroethene 5 400 

Vinyl Chloride 0.5 0.71 

1,4- Dichlorobenzene 5 11 

Metals Antimony 6 19.3 
and 

General 
Arsenic 10 900 

Minerals Thallium 2 4.24J 

Iron 300 67,000 

Manganese 50 2550 

Chloride 500 mg/L 1400 mg/L 

Nitrate (as N) 10000 14000 

Total Dissolved Solids 1000 mg /L 3320 mg/L 

Specific Conductance 1600 µS /cm 4200 µS /cm 
* Unless noted 
J : Estimated 
Note: MCLs for iron, manganese, chloride, Total Dissolved Solids, and Specific Conductance are 
secondary MCLs. MCLs shown for chloride, Total Dissolved Solids, and Specific Conductance are the 
"upper" secondary MCLs. 

Of the compounds listed, only benzene, naphthalene, and arsenic are considered Site - 
related COCs in groundwater. TPH is also considered a Site -related COC in 
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groundwater. Although MCLs or NLs do not exist for TPH, concentrations in Site 
groundwater exceed San Francisco Regional Water Quality Control Board Risk Based 
Environmental Screening Levels (SFRWQCB ESLs). Additional discussion of non -Site 
and Site -related COCs is presented in Sections 8.3.1 and 8.3.2. 

8.3.1 Non Site -Related COCs 

8.3.1.1 Tert-Butyl Alcohol (TBA) 

TBA has been detected in groundwater beneath the Site. TBA is a fuel oxygenate 
additive and is also a breakdown product of methyl -tert butyl ether (MTBE). TBA and 
MTBE were both used as gasoline additives beginning in 1979. Although this 
compound has been detected in Site groundwater, it is considered a non -Site -related 
COC because its use post -dates the Site use as a crude oil storage facility that ended in 
the 1960s. The presence of TBA at the Site is likely related to other sources, including 
offsite sources such as the adjacent former Turco site (discussed above) and the Fletcher 
Oil site located 1,300 feet west of the Site. Leymaster (2009) indicated that the Fletcher 
Oil site was used to refine and store petroleum products including crude oil, light 
distillates such as gasoline, naphtha, and intermediate and heavier distillates such as 
diesel and asphalt. The refinery was in operation from 1939 to 1992. TBA was 
detected in groundwater at both the Turco and Fletcher Oil sites. Available information 
indicates that TBA in groundwater was detected as high as 850 µg/L at the Turco site 
(Leymaster, 2010) and 800 µg/L at the Fletcher Oil site (Leymaster, 2012). 

TBA is widely detected in groundwater at the Site, both in Shallow Zone and Gage 
wells It has been detected in 11 of the 17 Shallow Zone wells including the upgradient 
well MW -7. It has also been detected in 3 of the 4 shallow Gage wells and one of the 
deep Gage wells. The highest recorded (i.e., historical) concentration (250 µg/L) is in 
the shallow Gage well MW -GO4S located in the northwestern portion of the Site. Its 
presence at the Site clearly demonstrates the migration of impacted groundwater onto 
the Site from off -Site sources. Potential sources are described in Section 2.1.2. 

8.3.1.2 Chlorinated Compounds 

Chlorinated compounds which exceed their respective MCLs in one or more Site 
monitoring wells include: 1,1- dichloroethane; 1,1- dichloroethene; cis -1,2- 
dichloroethene; trans -1,2- dichloroethene; 1,2- dichloroethane; 1,4 dichlorobenzene; 
tetrachloroethene; trichloroethene; and vinyl chloride. The presence of these 
chlorinated compounds in Site groundwater is attributed to off -Site sources and further 
demonstrates the migration of impacted groundwater onto the Site (as with TBA). Off- 
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Site sources for these compounds are clearly indicated by the observed distribution of 
TCE and PCE in shallow groundwater. Figures summarizing recent TCE and PCE 
concentrations in shallow groundwater for the Site and for upgradient off -Site locations, 
including the Turco Facility, OTC Facility (Monterey Pines), and Fletcher Oil site, are 
presented in Appendix E (Figures E -4 and E -5). In addition, maximum historical TCE 
and PCE detections are depicted in Appendix E (Figures E -6 and E -7). The following 
are salient points regarding the observed TCE and PCE distribution in groundwater. 

There are numerous upgradient monitoring wells located on the adjacent former 
Turco Facility and OTC facility sites that contain significant concentrations of 
TCE and PCE. TCE and PCE have recently been detected as high as 660 µg/L 
and 480 µg/L in the Turco site monitoring wells screened in the Shallow Zone 
(MW -13S /D nested location). In the past, prior to ongoing remedial efforts at 
Turco, TCE and PCE were detected as high as 5,500 pg/L and 9,200 µg/L in 
Turco monitoring wells (Leymaster, 2013). The off -Site Turco monitoring wells 
containing these elevated TCE and PCE concentrations are located directly 
adjacent to and upgradient of the Site (Figures E -6 and E -7). Based on the 
northeasterly groundwater flow direction, groundwater in the vicinity of these 
impacted off -Site wells has flowed and continues to flow onto the Site. 

The highest concentrations of dissolved TCE and PCE on the Site are present in 
shallow monitoring wells MW -01 and MW -05; these are both located on the 
western boundary of the Site immediately downgradient of the former Turco and 
OTC sites. In August 2013 TCE and PCE were detected at 380 µg/L and 260 
µg/L, respectively, in MW -1 and at 310 and 3.5 µg/L, respectively, in MW -05 
(URS, 2013h). 

MW -1 is located in the very southwest comer of the Site immediately 
downgradient of the former clarifier and wash area at the OTC site (Figures E -4 
and E -5). As discussed previously in Section 2.0, investigations conducted 
during the clarifier removal indicated PCE and TCE impacts in underlying soil 
(PIC Environmental Services, 1995 and 1995a). PCE and TCE concentrations 
as high as 1,840 µg/kg and 7,850 µg/kg, respectively, were detected in soil 
samples collected during soil excavation operations in the former OTC 
wash/clarifier area (PIC, I 995a). Although the PIC report notes the soil 
concentration data, it is unclear whether groundwater samples were collected. 
Given the elevated soil impacts at OTC and the lack of deeper vadose zone 
impacts at the Site (see below), it is likely that groundwater impacts occurred at 
OTC and migrated downgradient to the Site. MW -05 is located in the 
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northwestern portion of the Site immediately adjacent to the former Turco 
facility site where high TCE and PCE concentrations have been detected in 
shallow groundwater (Figures E -4 through E -7). 

Data do not support the Site as a source of the TCE and PCE found in 
groundwater. No historical evidence for solvent use on -Site was found during 
extensive research associated with Site investigations over the past several 
years. Analysis of more than 400 Site soil samples collected in the deeper 
vadose zone (10 feet to groundwater) contained no detectable TCE or PCE, 
while these constituents were detected in deeper vadose zone samples collected 
at the adjacent OTC and Turco sites. TCE and PCE concentrations in Site 
shallow groundwater are observed to rapidly attenuate across the Site from west 
(near the off -Site Turco and OTC sources) to east (generally in the downgradient 
direction of groundwater flow). 

The highest recorded detections of the chlorinated solvents 1,1- dichloroethane, 
1,1- dichloroethee, and vinyl chloride in monitoring wells installed during this 
investigation has occurred in the upgradient and off -Site MW -7 monitoring well. 
MW -7 is located in the former OTC facility area. 

Based on the preponderance of data and information regarding sources of chlorinated 
solvents, including information presented in Section 2.1.2, the presence of chlorinated 
compounds in Site groundwater is attributed to off -Site sources. 

1,2,3- trichloropropane (1,2,3 -TCP) has been previously detected in two Shallow Zone 
monitoring wells (Shallow Zone well MW -06 located in the northeast portion of the 
Site and MW -7 located west and hydraulically upgradient of the Site) and shallow Gage 
well MW -GO2S located in the west central portion of the Site. During the most recent 
3`d quarter 2013 monitoring event, 1,2,3 -TCP was only detected in MW -06 at a 
concentration of 8.7 µg/L. 1,2,3 -TCP is an emerging chemical of concern with no 
MCL, but a relatively low NL of 5 parts per trillion. 1,2,3 -TCP is commonly associated 
with agricultural soil fumigation activities or industrial solvent use. The chemical is not 
considered a Site -related COC, but has been detected at the adjacent upgradient Turco 
site. 
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8.3.1.3 General Minerals 

The general mineral quality of groundwater in nearly all Shallow Zone Site wells 
exceeds State Secondary MCLs for total dissolved solids (TDS) and electrical 
conductivity (Table 4 -4)19. Chloride also exceeds the Secondary MCL in the wells with 
the highest TDS. Iron and manganese exceed the Secondary MCL in nearly all wells. 
This is typical of shallow water in the general area. 

The most -recently reported TDS concentrations in the Shallow Zone wells ranged from 
745 mg/L to 9,700 mg/L (URS, 2013i). The TDS in the underlying Gage aquifer is 
generally less than 1,000 mg/L and is of better quality than the Shallow Zone 
groundwater. Elevated concentrations of TDS (and electrical conductivity) are common 
in groundwater in much of the LA Basin (Water Replenishment District [WRD], 2008), 
particularly in shallow groundwater and near the coast where aquifers have been 
affected by seawater intrusion. WRD (2013) indicates that TDS concentrations in the 
West Coast Basin have been elevated due to seawater intrusion, and the secondary MCL 
of 1,000 mg/L has been exceeded in areas along the coast and in the Dominguez Gap 
area. As an illustration of the high background of general mineral concentrations in the 
area, the highest reported TDS, specific conductance, and chloride in a Site monitoring 
well have been measured in the upgradient MW -7 well. TDS, specific conductance, 
and chloride in MW -7 were measured at 9,700 mg/L, 10,000 µmhos /cm, and 4,700 
mg/1, respectively, during the 211d quarter 2013 monitoring event (URS, 2013i). The 
very high TDS in MW -7 may be also related to historic oil brine disposal on the former 
OTC site (PIC, 1995b). 

Iron and manganese are also elevated in the upgradient well MW -7; these were detected 
at 15.4 mg/L and 3.3 mg/L, respectively, during the 2nd quarter 2013 event (URS, 
2013i). The elevated detection of manganese is higher than any detections in on -Site 
monitoring wells. The dissolved iron and manganese in groundwater is likely derived 
primarily from native Site soils (i.e., soils contain a large amount of iron and 
manganese). WRD (2013) indicates that iron and manganese in groundwater are 
naturally occurring and that their concentrations in WRD West Coast Basin monitoring 
wells often exceed their respective secondary MCLs. 

19 Electrical Conductivity or EC is a generally related and proportional to Total Dissolved Solid 
concentrations. 
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The elevated TDS, specific conductance, chloride, iron, and manganese concentrations 
at the Site are considered to be regional in nature or from natural or upgradient sources 
and are not attributed to previous Site activities prior to the late 1960s. 

Nitrate exceeds the MCL in one Shallow Zone Site well (MW -01). Detected nitrate (as 
nitrogen) concentrations have ranged between 12 mg/L and 14 mg/L in the well. The 
source of the nitrate is not known, but is not expected to be related to previous Site 
activities prior to the late 1960s. Furthermore, the extremely limited distribution of 
impact in the Site groundwater indicates that nitrate is unlikely to be related to Site 
activities. 

8.3.1.4 Metals 

Antimony and thallium exceed the MCL in several Site wells (Table 4 -4). In the most 
recent monitoring event that sampled and analyzed for these metals (4th quarter 2012), 
antimony slightly exceeded the MCL in only one shallow monitoring well, and thallium 
slightly exceeded the MCL in three shallow monitoring wells and three Gage wells 
(URS, 2013e). Thallium concentrations were reported above the MCL in only the 4th 

quarter 2012 event and were reported as estimates because of the low levels detected 
(i.e., 3 -4 p.g/L). 

These metals can be present in trace concentrations hi crude oil, but also occur naturally 
in the environment. Given the very limited distribution of impact in Site groundwater, 
they are unlikely to be related to crude oil impacts and are not considered Site -related 
COCs. 

8.3.2 Site -Related COCs 

Site -related COCs in groundwater exceeding State MCLs or NLs are benzene, 
naphthalene, and arsenic. TPH also exceeds ESLs. These compounds are discussed 
below. 

8.3.2.1 Benzene 

As discussed in Section 2.1.2, benzene is widespread beneath the Site and in upgradient 
areas. Benzene in Site groundwater is attributed to one or more of the following 
potential sources: 

Leaching of benzene from hydrocarbon- impacted Site soils, 
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Leaching of benzene from LNAPL locally present at or near the water table 
beneath the Site, and 

Migration onto the Site from upgradient sources, including Turco. 

The distribution of benzene in Site groundwater is depicted on Figures 8 -2, 8 -3, and 
8 -4; these figures are based on data in the 3rd quarter 2013 groundwater monitoring 
report (URS, 2013h). As shown on Figure 8 -2, benzene is present beneath much of the 
Site in the Shallow Zone. The highest concentrations of benzene detected in the 
Shallow Zone during the 3`d quarter 2013 were in wells MW -13 and MW -06 (440 µg/L 
and 150 µg/L, respectively). Both monitoring wells are located in the northeast portion 
of of the Site. Off -Site to the northeast (downgradient), benzene was detected in one 
downgradient well, MW -10, at a concentration of 3.6 µg/L, (URS, 2013h). 

Concentrations of benzene attenuate markedly in the underlying Gage aquifer. Figure 
8 -3 shows recent data for the shallow Gage (URS, 2013h). Benzene concentrations in 
wells MW -0015, -GO2S, -GO3S, and -G04S are ND, 0.19 µg/L, 0.31 µg/L, and 
130 gg/L, respectively. The benzene concentration of 130 µg/L in MW -GO4S is 
anomalous because that concentration is significantly higher than the overlying Shallow 
Zone concentration of 4.9 µg/L in MW -17. Furthermore, the elevated benzene 
concentration in this shallow Gage well MW -GO4S is also associated with the highest 
TBA concentrations at the Site: 210 µg/L in the 3'd quarter 2013 and up to 250 gg/L 
historically. As described previously, TBA was introduced as a gasoline additive in 
1979 and is associated with relatively recent gasoline impacts. Thus, TBA in 
MW -GO4S is unrelated to Site activities prior to the late 1960s. The association of the 
anomalous elevated benzene concentration in MW -GO4S with the elevated TBA 
concentration in the same well indicates that benzene impacts in this well are 
attributable to refined gasoline from an off -Site source and not to former Site 
operations. Elevated benzene concentrations have been detected in off -site Turco 
monitoring wells MW -8 and MW13D, which are directly upgradient of MW -GO4S 
(Figure E -3). Benzene concentrations in Turco monitoring wells MW -8 and MW -13D 
were recently detected at 210 gg/L and 130 µg/L, respectively. Historically, benzene 
has been detected as high as 4,600 gg/L in Turco MW -8 and 190 µg/L in Turco 
MW -13D (Leymaster, 2013). 

Benzene was not detected in samples collected in the deeper portion of the Gage aquifer 
during the most recent monitoring event (Figure 8 -4). 

As shown on Figures 8 -2 through 8 -4, the lateral and vertical distributions of benzene at 
the Site are generally well defined. Benzene concentrations in downgradient, off -Site 
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wells (MW -09, MW -10, and MW -11) ranged from ND to 3.6 ug/L in the 3rd quarter 
2013 and are significantly lower than in on -Site wells. The Gage aquifer wells define 
the vertical benzene distribution, with the exception of the anomalously high benzene 
detection in shallow Gage well MW -GO4S which, as discussed above, is attributed to an 
off -Site source. 

To characterize the stability of the benzene groundwater plume at the Site, two public - 
domain software packages, Monitoring and Remediation Optimization System 
(MAROS) and Bioscreen, were used to analyze the temporal trends of the plume 
(AFCEE, 2004 and USEPA, 1996). Details of these analyses are presented in 
Appendix C. 

The results of the MAROS analysis are summarized as follows. 

Based on statistical analysis of the data collected to date from the 23 on -Site 
and off -Site wells with dissolved phase data (MW -07 was not included 
because it is an upgradient off -Site well), benzene concentrations in most 
wells are non -detect or have either No Trend, or Stable or Decreasing trends. 

Overall the MAROS trend analysis indicates that the dissolved benzene plume 
located beneath the Site is Potentially Decreasing and that benzene 
concentrations in the "tail area" or downgradient (off -Site) areas are 
Decreasing. 

The moment analysis shows that the total dissolved mass of the benzene 
plume displays a Probably Decreasing trend. Four wells display statistically 
increasing trends. Overall, the MAROS analysis shows the plume is 
Potentially Decreasing in size. 

Given these overall trends provided by the MAROS analysis, it is likely that the 
benzene in Site groundwater is being attenuated through natural biodegradation 
processes and is a stable or decreasing plume. This conclusion is supported by the 
current observed distribution of benzene in the plume, which shows significant 
attenuation (to non -detect or near non -detect concentrations) at the downgradient plume 
edge near the property boundary). The conclusion is also supported by the significant 
age of the plume source (more than -'45years). 

Additional modeling was performed using the Bioscreen model (USEPA, 1996) to 
further evaluate plume stability and to estimate the migration and biodegradation of the 
benzene groundwater plume. Bioscreen simulates key fate and transport processes of 
hydrocarbons such as advection, dispersion, sorption, and biodegradation. A 
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description of the model, information on selection of parameters, and simulation results 
are presented in Appendix C. 

Two source -zone scenarios were modeled with the Bioscreen model: (1) a source zone 
(LNAPL) without reduction, and (2) a source zone assuming 80% reduction (i.e., source 
removal). Simulation results show that without source zone reduction, the benzene 
concentration at the source zone will decrease to below the MCL (1 ttg/L) in over 300 
years, but also that no noticeable down -gradient migration of the benzene plume is 
predicted. The second simulation (assuming 80% benzene source zone mass removal) 
predicts that the benzene concentrations in groundwater will be degraded to below the 
MCL in approximately 70 years, also with no discernible down -gradient migration of 
the benzene plume. 

8.3.2.2 Naphthalene 

Naphthalene is detected in groundwater from the majority of Site wells. However, 
concentrations that exceed the NL of 17 pg/L have been detected in only two wells. 
Naphthalene has been detected at a maximum concentration of 82 µg /L in well MW -13, 
located in the northern portion of the Site (detected at 60 pg/L in the 3rd Quarter 2013). 
MW -13 is the monitoring well with the highest detected concentration of benzene at the 
Site. Naphthalene is also present above the NL (detected at 30 ttg/L during the 3rd 

Quarter 2013) in well MW -14, located in the southern portion of the Site. 
Concentrations of naphthalene exceeding the NL are limited to these two areas and the 
extent is relatively well delineated. 

8.3.2.3 TPH 

TPH has been detected in Site monitoring wells at concentrations exceeding 
SFRWQCB groundwater ESLs. TPH -gasoline, TPH- diesel, and TPH -motor oil in Site 
groundwater have historically been detected as high as 3,200 µg/L, 3,000 pg/L, and 
1,700 ttg/L, respectively. In the most recent groundwater monitoring event (3rd quarter 
2013), TPH -gasoline concentrations above the ESL of 410 ttg/L were detected in three 
Site monitoring wells: MW -02, MW -06 and MW -13 (URS, 2013h). The highest TPH - 
gasoline concentration, 1,400 µg /L, was detected in MW -13 located in the northern 
portion of the Site. In the same monitoring event TPH -diesel concentrations above the 
ESL (200 ttg/L) were detected in three wells: MW -06, MW -08, and MW -13 (URS, 
2013h). The highest TPH -diesel concentration, 2,400 pg/L, was also detected in 
MW -13. The TPH -diesel ESL was also exceeded in the off -site upgradient monitoring 
well MW -07. The TPH -motor oil ESL was not exceeded in samples collected during 
the 3rd quarter 2013 monitoring event. 
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8.3.2.4 Arsenic 

Arsenic has been detected in most of the Site monitoring wells. During the most recent 
groundwater monitoring event in which arsenic was sampled (2nd quarter 2013), arsenic 
concentrations exceeding the MCL of 10 µg/L were detected in several wells MW -4, 5, 
6, 7, 8, 10 11, 13, 14, 15, 16, 17, G -04S, and G -03D (URS, 2013i). Dissolved arsenic 
was relatively elevated (above 100 µg/L) in three Shallow Zone wells located in the 
west central portion of the Site (MW -05, MW -08, and MW -15) and in one 
downgradient well (MW -10). The highest historical arsenic concentration, 900 pg/L, 
was reported in a sample collected from MW -08. Arsenic was not detected in the three 
off -Site Shallow Zone downgradient wells. 

Dissolved arsenic concentrations in the deeper Gage wells are significantly lower and 
are only slightly above the MCL of 10 .tg/L. The highest reported arsenic concentration 
in the Gage aquifer was 17.1 jig/ in MW -GO4S. 

Although arsenic is identified as a COC (Section 2.2), it is likely that a portion, if not 
all, of the arsenic present in groundwater is derived from native Site soils. Arsenic is a 
natural trace element that occurs in soils. Under reducing conditions, iron oxides that 
can bind with natural arsenic tend to dissolve. Arsenic can then be freed and will be in 
a more soluble and, thus, mobile phase. The relatively high dissolved iron and 
manganese concentrations in many of the Site wells may be indicative of reducing 
conditions beneath the Site; the relatively low field oxidation reduction potential (ORP) 
measurements in the field during sampling also indicate reducing conditions. These 
reducing conditions in the Site subsurface may be natural, but may also be enhanced by 
the presence of petroleum hydrocarbon compounds that consume oxygen during aerobic 
biodegradation. Welch et al. (2000) indicates that arsenic in the iron oxides of natural 
aquifer materials may be an important source of dissolved arsenic at sites contaminated 
with VOCs. 

Because arsenic is naturally soluble, dissolved arsenic is a common contaminant in 
southern California groundwater. Out of all wells sampled by WRD in the West and 
Central Groundwater Basins in the Los Angeles area, arsenic exceeds its MCL more 
than any other constituent (WRD, 2008). WRD (2008) reports that arsenic 
concentrations as high as 205 µg/L were detected in the wells they monitor. 
Groundwater immediately upgradient of the Site has elevated arsenic. In the rd quarter 
2013 event, arsenic was detected above the MCL at a concentration of 38.8 µg/L in the 
upgradient well MW -7. 
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In summary, it is known that arsenic is a regional contaminant in southern California. It 
is likely that at least a portion, if not all, of the dissolved arsenic beneath the Site is 
derived from natural sediments beneath the Site. Petroleum hydrocarbon impacts at the 
Site may enhance the solubility of arsenic by lowering oxygen levels in the subsurface, 
thus increasing the mobility of arsenic in soils beneath the Site. Based on monitoring 
well data, relatively elevated arsenic concentrations are localized in the central western 
portion of the Site and are attenuated significantly in the downgradient direction. 

8.4 Proposed Cleanup Goals for Groundwater 

8.4.1 Site Conditions Relevant to Establishing Cleanup Goals 

As described in Section 8.2, groundwater beneath the Site is impacted with various 
chemicals including petroleum hydrocarbons, chlorinated hydrocarbons, metals, and 
general minerals. Of these, COCs which exceed an MCL or NL in groundwater are 
benzene, naphthalene, arsenic, trace metals (antimony and thallium), various 
chlorinated compounds and 1,2,3 -TCP, and general minerals. TPH exceeds ESLs. 
Key factors in establishing cleanup goals for these compounds are discussed below for 
these COCs. Selection of the appropriate SSCGs for Site groundwater is addressed in 
Section 9. 

8.4.1.1 Benzene 

Benzene is the most significant of the COCs in groundwater because it is 
widespread in the Shallow Zone as well as in soil and soil vapor. 

The distribution of benzene in groundwater is generally well defined, both 
laterally and vertically. The downgradient limit of the benzene plume is at or 
near the northeastern property boundary. Benzene concentrations are low to 
non -detect in the Gage aquifer with the exception of one well that is likely being 
affected by an off -Site source given the co- located elevated concentrations of 
TBA. 

The benzene groundwater plume at the Site appears to be stable or decreasing in 
volume and size as shown by statistical analysis and modeling. Statistical 
analysis indicates that the plume concentrations are decreasing and model 
simulations predict a reduction of benzene concentrations to MCLs in 70 to over 
300 years depending on the level of source removal. The observed current 
distribution of dissolved benzene in Site monitoring wells demonstrates 
attenuation of benzene to MCLs or near MCLs at the downgradient end of the 
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plume on the northeastern Site boundary. The presence of relatively low levels 
of dissolved oxygen in groundwater samples suggests the benzene plume (and 
other TPH compounds) in groundwater is degrading through microbial activity. 

It is expected that the benzene sources have declined over time and will continue 
to do so in the future. Based on the SCM and the age of potential petroleum 
releases at the Site, groundwater impacts from leaching from Site soils are 
expected to decrease through time. Crude oil present in the vadose zone above 
the groundwater table and in a limited area at or below the water table has been 
subject to biological degradation and leaching over a period of more than 45- 
years. It is expected that benzene concentrations in soils will be further reduced 
over time by degradation and /or continued, but reduced leaching, as the sources 
diminish. The diminishing concentrations of benzene in the vadose zone are 
expected to result in continued declining benzene levels in groundwater in the 
future. 

The technological and economic feasibility of groundwater remediation of 
benzene is largely dependent on the ability to remove potential sources in the 
vadose zone, in LNAPL, in the higher concentration areas of the plume, and in 
upgradient areas (see above discussion of upgradient sources). This is discussed 
in detail in Section 9). 

8.4.1.2 Naphthalene 

Naphthalene is not expected to be naturally occurring in shallow groundwater 
beneath the Site and exceeds the NL in two wells on -Site, both of which are 
already impacted by benzene. 

8.4.1.3 TPH 

TPH is not expected to be naturally occurring in shallow groundwater beneath 
the Site and, based on recent quarterly monitoring results (URS, 2013h), exceeds 
TPH -gasoline ESLs in three on -site monitoring wells and TPH -diesel ESLs in 
three on -site monitoring wells. These locations are also impacted by benzene, 

The technological and economic feasibility of groundwater remediation of TPH 
is largely dependent on the ability to remove potential sources in the vadose 
zone, LNAPL in groundwater, and in upgradient areas (see Section 9). 
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8.4.1.4 Arsenic 

The source of arsenic is likely naturally occurring, although the concentrations 
may be locally enhanced due to the presence of reducing conditions related to 
the degradation of petroleum hydrocarbon compounds). Once petroleum 
hydrocarbons are depleted, elevated arsenic would be expected to return to 
background concentrations. 

Arsenic is recognized as a regional issue in southern California groundwater 
Arsenic has been reported by WRD as the constituent that exceeds its MCL 
more than any other constituent in the West and Central Groundwater Basins 
(WRD, 2008). 

8.4.1.5 Trace Metals 

Dissolved antimony and thallium have been detected at low concentrations 
above their respective MCLs in groundwater from several Site wells. These 
metals are present in natural soils and in trace concentrations in crude oil. They 
are present at very low concentration and have limited distribution in Site 
groundwater 

8.4.1.6 TCE, PCE and other Chlorinated Compounds 

Based on the lack of detections of TCE and PCE in vadose zone soils below 10 
feet and their presence at significant concentrations in groundwater in 
upgradient areas, the source of these compounds in Site groundwater is 
considered to be off -Site. 

The technological and economic feasibility of groundwater remediation of all 
chlorinated compounds will be dependent on the ability to remediate upgradient 
sources. Cleanup of chlorinated solvents to MCLs at the Site will not be 
technologically feasible without cleanup of off -Site sources. A groundwater 
remedy that reduces the concentrations of these compounds in groundwater 
without source reduction will have limited success (see Section 9). 

8.4.1.7 General Minerals 

General minerals or parameters exceeding secondary MCLs include TDS, 
electrical conductivity, chloride, iron, and manganese. These compounds are 
observed to be highly elevated in the one upgradient monitoring well (MW -7) 
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and elevated concentrations of these dissolved compounds are common in LA 
Basin groundwater, particularly near the coast. However, in general, the sources 
of these general mineral compounds are not thought to be related to previous 
Site activities prior to the late 1960s. 

Nitrate exceeds the primary MCL in one well. The source of the nitrate is not 
known, but is not expected to be related to previous Site activities prior to the 
late 1960s. 

8.4.1.8 Other Factors 

Although groundwater beneath the Site is designated for municipal use, 
groundwater in both the Shallow Zone and the Gage aquifer in the Site vicinity 
is not currently used for drinking or other purposes. Because groundwater 
extractions from the area are strictly controlled (the West Coast Basin is 
adjudicated), there is no foreseeable future use of water from the Shallow Zone 
and Gage aquifer in the area. 

8.4.2 Regulatory Standards Relevant to Establishing Cleanup Goals 

CAO # R4- 2011 -0046 (LARWQCB, 2011) included a discussion of the Basin Plan and 
State Water Board Resolution Nos 68 -16 and 92 -49. As stated in the CAO: 

"Groundwater cleanup goals shall at a minimum achieve applicable 
Basin Plan water quality objectives, including California's MCLs or 
Action Levels for drinking water as established by the California 
Department of Public Health, and the State Water Resources Control 
Board's (SWRCB) 'Antidegradation Policy' (SWRCB Resolution No 
68 -16), at a point of compliance approved by the LARWQCB, and 
comply with other applicable implementation programs in the Basin 
Plan." 

"The SWRCB's ` Antidegradation Policy' requires attainment of 
background levels of water quality, or the highest level of water quality 
that is reasonable in the event that background levels cannot be restored. 
Cleanup levels other than background must be consistent with the 
maximum benefit to the people of the State, and not unreasonably affect 
present and anticipated beneficial uses of the water, and not result in 
exceedance of water quality objectives in the LARWQCB's Basin Plan." 
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It is not clear that State Water Board Resolution No. 68 -16 is triggered here. Resolution 
No. 68 -16 was implemented to regulate "the granting of permits and licenses for 
unappropriated waters and the disposal of wastes into the waters of the State" where 
groundwater conditions are better than water quality levels. In such cases, new 
discharges may only be permitted where certain findings are made. The establishment 
of SSCGs for the Site does not include a request for approval for disposal of wastes into 
the groundwater beneath the Site; to the contrary the proposed SSCGs, the future 
submission of the RAP and the other steps Shell is taking to comply with the CAO are 
all aimed at addressing the effects of existing Site -related COCs. 

Also, Resolution No. 68 -16 was implemented to maintain water quality conditions 
where such conditions are better than water quality levels established in a policy, such 
as the Basin Plan, at the time of its adoption. Given the historical nature of the Site 
conditions, it appears unlikely that water quality at the Site (with respect to the COCs in 
groundwater) was better than the standards set forth in the Basin Plan when it was 
adopted in 1994. "When undertaking an antidegradation analysis, the Regional Board 
must compare the baseline water quality ... to the water quality objectives. If the 
baseline water quality is equal to or less than the objectives, the objectives set forth the 
water quality that must be maintained or achieved. In that case the antidegradation 
policy is not triggered." Asociacion de Gente Unida por el Agua v. Cent. Valley Reg'1 
Water Quality Control Bd., 210 Cal.App.4th 1255, 1270 (2012). 

In its comments to the original SSCG Report, the Regional Board provided the 
following discussion concerning State Water Board Resolution No. 92 -49: 

"The SWRCB's `Resolution No. 92 -49' requires the Regional Board to assure 
that waste is cleaned up to background conditions, or if that is not reasonable, to 
an alternative level that is the most stringent level that is economically and 
technologically feasible. Resolution 92 -49 does not require, however, that the 
requisite level of water quality be met at the time of site closure. Even if the 
requisite level of water quality has not yet been attained, a site may be closed if 
the level will be attained within a reasonable period." 

We generally agree with this summary but note that Resolution No. 92 -49 does not 
mandate cleanup of soil, soil vapor, or indoor air to background levels for each of those 
media. Instead, Resolution No. 92 -49 requires that waste is cleaned up and abated: 

"in a manner that promotes attainment of either background water quality, or the 
best water quality which is reasonable if background levels of water quality 
cannot be restored, considering all demands being made and to be made on those 
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waters and the total values involved, beneficial and detrimental, economic, 
social, tangible and intangible." 

The focus in Resolution No. 92 -49 with respect to remedial activity is on water quality 
and not on all media. Waste in non -water media (such as soil) should be addressed 
through remediation to promote the attainment of background water quality (not, for 
example, background levels in soil) or the best water quality that is reasonably feasible 
given the considerations listed. 

8.4.3 Proposed Site -specific Cleanup Goals for Groundwater 

To reiterate, the proposed RAOs listed in Section 3.0 relevant to groundwater are: 

Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result, and 

Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect the designated beneficial uses, including municipal supply. 

There are several possible SSCGs that could be applied to the Site to meet the RAOs for 
groundwater, as described in general below. Table 8 -1 summarizes possible SSCGs for 
the COCs in groundwater at the Site. Section 9.0 addresses selection of the most 
appropriate SSCG for the Site, based on the RWQCB directive to "propose SSCGs for 
groundwater to achieve, at a minimum, applicable Basin Plan water quality objectives 
within a reasonable time frame and that take into account continuing migration of waste 
into groundwater" as well as levels that are "economically and technologically 
feasible." 

8.4.3.1 LNAPL 

The SSCG for LNAPL is to remove or treat LNAPL to the extent technologically and 
economically feasible, and where a significant reduction in current and future risk to 
groundwater will result. The technological and economic feasibility of implementing 
this SSCG is discussed in Section 9.0. 

8.4.3.2 Background Water Quality 

One possible SSCG for the Site is background water quality. Background would 
generally be considered non -detect for most organic compounds (TPH and chlorinated 
compounds). Background for metals is much more difficult to assess considering that 
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Shallow Zone groundwater data for metals from non -impacted sites in the Site vicinity 
are very limited, metals occur naturally in soils), and naturally elevated concentrations 
can occur in groundwater due to localized geochemical conditions. For similar reasons, 
background for general mineral compounds is also difficult to assess. Background 
levels for several of the metals and general mineral compounds, including arsenic, iron, 
manganese, TDS, chloride, and specific conductance, are well documented to be 
elevated in the West Coast Basin. 

SSCGs based on background concentrations would be highly protective considering that 
the groundwater is not used as a water source, nor would be used as a water source in 
the foreseeable future. As discussed in Section 9.0, cleanup to background levels over a 
relatively short time period is not technologically or economically feasible given the 
need to remove all sources both on- and off -Site in order to achieve background water 
quality. 

8.4.3.3 Maximum Contaminant Levels 

Given that all groundwater beneath the Site is designated for municipal use in the Basin 
Plan, MCLs, NLs, and ESLs are possible SSCGs for the Site. MCLs would meet the 
requirements of the Basin Plan and are protective of hypothetical municipal use, 
although there is no reasonably anticipated use of the Shallow Zone groundwater in the 
future given its elevated general mineral content and the adjudicated nature of the basin 
which effectively restricts future well installation and pumping. 

COCs above their MCLs, NLs, or ESLs are presented in Section 8.3 and Table 8 -1. 
The major site -related COC is benzene. As noted in Section 8.3.2.1, based on modeling 
results for current conditions, the benzene plume will reduce to MCL concentrations in 
approximately 70 to over 300 depending on While this time frame could be reduced 
through source removal, it is difficult to quantify the reduction in time to reach MCLs 
given the potential contribution from off -Site sources. 

The Low Threat Closure Policy (SWRCB, 2012e) currently allows closure of sites with 
up to 1 mg /L or 3 mg/L benzene (based on plume length) where certain criteria are met. 
Although the Site is not an UST site and does not meet all the criteria for closure under 
the Low Threat Closure Policy, there are several general criteria which the Site does 
meet including: (1) the release is located within the service area of a public water 
system, (2) the unauthorized release consists only of petroleum, (3) the unauthorized 
release has been stopped, (4) a site conceptual model that assesses the nature, extent, 
and mobility of the release has been developed, and (5) soil and groundwater has been 
tested for MTBE and results have been reported. The benzene plume beneath the Site 
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appears be more than 250 feet in length but less than 1,000 feet in length, so the specific 
criterion of benzene concentrations being less than 1,000 µg/L is met. However, other 
specific criteria, such as the requirement of the nearest water supply well being located 
greater than 1,000 feet away is not met, although the one well located within 1,000 feet 
of the Site is in a hydraulically upgradient area and is completed below the Shallow 
zone and Gage aquifers. 

Cleanup of TPH- related compounds (including benzene) to MCLs will eventually occur 
due to natural biodegradation; however the length of time needed to meet MCLs will be 
long and the length of time to meet background levels even longer. The time could be 
expedited through removal of some source material, such as LNAPL removal, targeting 
high benzene areas in the vadose zone for SVE, and /or conducting "hot spot" 
remediation of elevated concentration areas in groundwater. Reduction of TPH -related 
compounds to the MCL or low -level range is expected to cause arsenic to decrease to 
background levels as well. 
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9.0 EVALUATION OF TECHNOLOGICAL AND ECONOMIC FEASIBILITY 
OF SSCGs AND SELECTION OF SSCGs (SCREENING FEASIBILITY 
STUDY) 

9.1 Introduction 

This section provides a preliminary evaluation of remedial alternatives (Screening 
Feasibility Study [Screening FS]) for the residential properties and the selection of 
SSCGs20. 

As directed in the CAO and comments from RWQCB and others, SSCGs selected for 
the Site must be technologically and economically feasible. In order to evaluate the 
technological and economic feasibility of the SSCGs, possible SSCGs were first defined 
for soil, soil vapor, and groundwater. These were discussed in Sections 6, 7, and 8 of 
this report. Next, a series of representative potential remedial alternatives to achieve the 
various SSCGs were selected and compared against one another using criteria including 
implementability; environmental considerations; reduction of toxicity, mobility and 
volume of COCs; social considerations; other issues; and cost. The SSCGs selected for 
the Site are those SSCGs associated with the recommended remedial alternatives that 
are identified in this comparative analysis. This process, the Screening FS, is described 
in this Section and summarized in Table 9 -1. The selected SSCGs for the Site are listed 
in Tables 9 -2 through 9 -4. It is envisioned that a detailed evaluation of the 
recommended remedial alternatives will be conducted and presented in the forthcoming 
RAP. 

Remedial alternatives consist of groupings of treatment technologies selected to achieve 
a specified cleanup goal or set of goals. Remedial alternatives were assembled for 
evaluation to the extent practical at this level of project development based on the 
following process: 

1. Define possible cleanup goals (Sections 6, 7 and 8). 

20 The technical and economic feasibility evaluation focuses on remediation of the residential properties 
located on the Site. This evaluation does not include an assessment of remediation to meet 
construction and utility maintenance workers goals, because we anticipate that a soil management plan 
will be put in place to address these exposures. The soil management plah will be prepared either as a 
part of or subsequent to the RAP. 
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2. Identify technologies that maybe used to meet those goals and screen out 
technologies that are not effective or are not suitable for the site based on site - 
specific information and tests conducted on the technologies (Section 9.2). 

3. Assemble the technologies into remedial alternatives (Section 9.3). 
4. Perform a preliminary evaluation of alternatives based on implementability; 

environmental considerations; reduction of toxicity, mobility and volume of 
COCs; social considerations; other issues; and cost. This preliminary evaluation 
results in a set of alternatives for which a comparative evaluation is performed 
(Section 9.4). 

5. Perform a comparative evaluation (Section 9.5). 
6. Recommend an alternative or alternatives and associated SSCGs (Section 9.6). 

Steps 2 through 6 are described in the sections that follow. 

9.2 Identification and Screening of Remedial Technologies 

Technologies implemented in remedial actions mitigate exposure either through 
elimination of exposure pathways or through removal of COC mass in one or more of 
the affected media (i.e., soil, soil vapor, or groundwater). In this section, potential 
technologies are screened on the basis of effectiveness and feasibility. 

9.2.1 Remedial Technologies that Interrupt the Human Health Exposure 
Pathway 

The following technologies interrupt the human health exposure pathway: 

Sub -slab vapor mitigation, which may include the installation of vapor barriers, 
venting, or sub -slab depressurization; 
Capping portions of the Site, which involves the placement of synthetic fibers, 
clays, and /or concrete; and 

Institutional controls, which restrict access to contaminated media. 

Each of these technologies is discussed below with respect to their potential for 
inclusion in remedial alternatives. 

Sub -slab Vapor Mitigation: This technology is proven effective at interrupting the 
human health exposure pathway to subsurface vapor sources. Although there does not 
appear to be a measurable contribution of COCs from sub -slab vapor to indoor air, sub - 
slab vapor mitigation is technologically feasible to implement at the Site and it has been 
retained for inclusion in remedial alternatives. 
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Capping Portions of the Site: As a technology, capping is quite effective at interrupting 
the human health exposure pathway at a site. Various types of site caps may be 
employed to accommodate future site uses. Types of site caps include soil, asphalt, 
concrete, marker beds or layers, and chemical or other types of sprays that can solidify a 
site surface. Capping is technologically feasible to implement at the Site and it has been 
retained for inclusion in remedial alternatives. 

Institutional Controls: Institutional controls consist of administrative steps that may be 
used, in conjunction with other technologies or as a stand -alone approach, to minimize 
the potential for exposure and /or protect the integrity of a response action. Institutional 
controls are commonly utilized at sites to achieve cleanup objectives, and can take 
many forms (USEPA, 2012d). At this Site, Institutional Controls may include some 
form of deed notification to ensure current and future residents are aware of any 
residual contamination. They would also likely involve establishing a process, possibly 
through existing building and grading permit reviews, general plan overlay or footnote, 
area plan, or the like, to ensure that if a property owner plans to conduct activities such 
as building renovation, installation of a pool or deeper landscape alterations, Shell is 
notified so that the company can arrange for sampling and proper handling of any 
impacted soils that may be present. As such, it is not expected that Institutional 
Controls would interfere with the resident's use and enjoyment of his or her property. 
Institutional controls are technologically feasible to implement at the Site and they have 
been retained for inclusion in remedial alternatives. 

9.2.2 Remedial Technologies that Remove COC Mass and Interrupt the Human 
Health Exposure Pathway 

Technologies that remove COC mass in addition to interrupting the human health 
exposure pathway can operate through physical removal processes, such as excavation, 
as well as through chemical or biological processes. The following technologies have 
been evaluated for their capacity to remove COC mass from the Site in addition to 
interrupting the human health exposure pathway: 

Excavation; 
Soil vapor extraction (SVE); 

Bioventing; 
In -situ chemical oxidation (ISCO); 

LNAPL /source removal; 
Other removal or remediation of groundwater; and 
Monitored natural attenuation (MNA). 
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Each of these technologies is discussed below with respect to its relevance for inclusion 
in remedial alternatives. 

Excavation: As discussed in Section 3, selective excavation of the Site around existing 
structures is feasible. Selective excavation could remove most of the contaminated soils 
for which a human exposure pathway is complete. Excavation of the entire Site would 
involve the removal of Site features, such as homes, roads, and utilities. While that may 
be technologically feasible, it is not considered feasible due to social and other 
considerations. In addition, excavation of the entire Site is likely not economically 
feasible especially in light of the limited reduction of risk that would be achieved by 
razing of the homes and removal of the streets given that the data collected indicate an 
incomplete pathway from soils beneath the homes and street. Moreover, any marginal 
improvement to groundwater resulting from Site -wide removal of structures would be 
greatly outweighed by the tremendous economic and social costs involved. 
Nevertheless, because excavation in some form is technologically and economically 
feasible, it is retained for inclusion in remedial alternatives. 

Soil Vapor Extraction (SVE): Based on pilot tests conducted onsite, SVE may be able 
to remove lighter petroleum hydrocarbons, VOCs, and methane (Section 3). However, 
SVE would not effectively extract diesel, other heavier petroleum hydrocarbons, or 
SVOCs. SVE was retained for inclusion in remedial alternatives because it is feasible 
and it appears to be effective at removing some of the COCs. 

Bioventing: As discussed in Section 3, bioventing appears to enhance the degradation 
of petroleum hydrocarbons. However, based on the average rate of biodegradation, the 
systems would have to be in place for several decades. Additionally, the average radius 
of influence of bioventing pilot test extraction wells was estimated to be approximately 
10 feet. This translates to 15 to 20 extraction points that would have to be installed on 
each property to use bioventing at this Site, which would is considered to be prohibitive. 
Therefore, although a bioventing system may be capable of degrading some of the 
COCs, it would not be technologically and economically feasible to implement and is 
therefore eliminated from consideration for inclusion in remedial alternatives. 

In -situ Chemical Oxidation (ISCO): Oxidants with a relatively high potential for site 
treatment were tested to assess the technological feasibility of treating Site soils using 
ISCO, as discussed in Section 3. These tests indicated that sodium persulfate was not 
effective and that an excessive quantity of ozone would be required for treatment. 
Based on these results, ISCO is not retained as a treatment technology and is therefore 
eliminated from consideration for inclusion in remedial alternatives. 
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LNAPL /Source Removal: Direct LNAPL removal, such as through pumping as is 
currently done or through direct excavation, is feasible in some areas and can be an 
effective treatment. Therefore, it is retained for inclusion in remedial alternatives. 

Other Remediation or Removal of Groundwater: There are several technologies that 
may be used to treat the groundwater contaminants. Many of them involve pumping the 
groundwater to the surface to treat, which increases the probability of exposure. There 
are also in -situ remedies for some COCs. It is unlikely that widespread active 
remediation of all compounds in groundwater can be achieved effectively because the 
sources of the COCs will persist in the vadose zone and /or are located off -Site. Even 
assuming active remediation could remove all COCs in Site groundwater, the 
groundwater would become "re- contaminated" in time unless all sources were removed 
in the vadose zone as well as upgradient sources. Given that natural degradation of the 
petroleum hydrocarbon COCs is occurring and will continue to occur through time, 
"hot -spot" remediation of certain COCs in localized areas of groundwater (e.g. where 
COCs exceed 100x MCLs) may shorten the time over which the concentrations will 
return to background or MCL levels. Thus, "hot -spot" remediation of certain COCs in 
localized Site areas is retained for inclusion in the remedial alternatives. It is important 
to note that there is no complete human health exposure pathway for groundwater 
currently or in the foreseeable future. 

Monitored Natural Attenuation (MNA): MNA relies on naturally occurring processes 
to decrease concentrations of chemical constituents in soil and groundwater. Natural 
processes include a variety of physical, chemical, or biological processes that, under 
favorable conditions, act without human intervention to reduce the mass, toxicity, 
mobility, volume, or concentration of constituents in media of concern. Monitoring is 
performed to confirm that the concentrations of COCs are decreasing or to show that 
they are not. Hot spot remediation of groundwater could reduce the time needed for 
conditions to reach remedial objectives. MNA, with or without hot spot remediation, 
was retained for inclusion in remedial alternatives because its implementation is highly 
feasible and it is anticipated to be effective. 

In summary, the following technologies were retained for inclusion in remedial 
alternatives: 

Sub -slab vapor mitigation, 
Capping, 
Institutional controls, 
Excavation, 
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Soil vapor extraction (SVE), 
Hot -spot remediation of groundwater, 
LNAPL /source removal, and 
Monitored natural attenuation (MNA). 

9.3 Assembly of Remedial Alternatives for Consideration in Developing SSCGs 

In order to assist in the consideration and selection of SSCGs, technologies retained 
from the screening process were combined into representative preliminary remedial 
alternatives, as shown in Table 9 -1. These remedial alternatives can achieve various 
SSCGs as discussed in Sections 6 through 8 and shown in Table 9 -1. The remedial 
alternatives consider Site features, such as homes, roads, utilities, residential hardscape, 
and landscaping. "Residential hardscape" includes driveways, city sidewalks, patios, 
and walkways on residential properties. Remedial alternatives that involve excavating 
or capping the entire Site would involve the removal of all Site features, including 
homes, roads, utilities, residential hardscape, and landscaping. 

The representative preliminary remedial alternatives that were assembled for the 
Screening FS and selection of the cleanup goals are as follows: 

1. Excavation of impacted soils over the entire Site, LNAPL removal as feasible, 
groundwater MNA, and hot spot remediation of groundwater to reduce the time 
needed to achieve cleanup goals. 

2. Excavation of the upper 10 feet of the entire Site, LNAPL removal as feasible, 
groundwater MNA, institutional controls on soil deeper than 10 feet, and hot spot 
remediation of groundwater to reduce the time needed to achieve cleanup goals. 

3. Excavation of exposed soils and soils under residential hardscape to 2 feet bgs 
where human health goals based on 350 days of exposure per year (HH350) or 
soil leaching to groundwater goals are exceeded, installation of sub -slab 
mitigation at homes where sub -slab vapor concentrations exceed the screening 
value, LNAPL removal as feasible, groundwater MNA, institutional controls on 
soil deeper than 2 feet beneath homes, and hot spot remediation of groundwater to 
reduce the time needed to achieve cleanup goals. 

3A. Excavation of exposed soils and soils under residential hardscape to 5 feet bgs 
where HH350 goals or soil leaching to groundwater goals are exceeded, 
installation of sub -slab mitigation at homes where sub -slab vapor concentrations 
exceed the screening value, LNAPL removal as feasible, groundwater MNA, and 
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institutional controls on soil deeper than 5 feet beneath homes, and hot spot 
remediation of groundwater to reduce the time needed to achieve cleanup goals. 

3B. Excavation of exposed soils and soils under residential hardscape to 10 feet bgs 
where HH350 goals or soil leaching to groundwater goals are exceeded, 
installation of sub -slab mitigation at homes where sub -slab vapor concentrations 
exceed the screening value, LNAPL removal as feasible, groundwater MNA, 
institutional controls on COCs in soil deeper than 10 feet beneath homes, and hot 
spot remediation of groundwater to reduce the time needed to achieve cleanup 
goals. 

4. Excavation of exposed soils to 2 feet bgs where HH350 goals or soil leaching to 
groundwater goals are exceeded, installation of sub -slab mitigation at homes 
where sub -slab vapor concentrations exceed screening value, LNAPL removal as 
feasible, groundwater MNA, institutional controls on residual COCs in soils 
deeper than 2 feet beneath homes and hardscape, and hot spot remediation of 
groundwater to reduce the time needed to achieve cleanup goals. 

4A. Excavation of exposed soils to 5 feet bgs where HH350 goals or soil leaching to 
groundwater goals are exceeded, installation of sub -slab mitigation at homes 
where sub -slab vapor concentrations exceed screening value, LNAPL removal as 
feasible, groundwater MNA, institutional controls on residual COCs in soils 
deeper than 5 feet beneath homes and hardscape, and hot spot remediation of 
groundwater to reduce the time needed to achieve cleanup goals. 

4B. Excavation of exposed soils to 10 feet where HI-1350 goals or soil leaching to 
groundwater goals are exceeded, installation of sub -slab mitigation at homes 
where sub -slab vapor concentrations exceed screening value, LNAPL removal as 
feasible, groundwater MNA, institutional controls on residual COCs in soils 
deeper than 10 feet beneath homes and hardscape, and hot spot remediation of 
groundwater to reduce the time needed to achieve cleanup goals. 

5. Capping over the entire Site, removal of LNAPL as feasible, institutional controls 
onsite soils, and hot spot remediation of groundwater to reduce the time needed to 
achieve cleanup goals. 

6. Capping exposed soils, installation of sub -slab mitigation at homes where sub - 
slab concentrations exceed screening value, LNAPL removal as feasible, 
groundwater MNA, institutional controls on residual COCs in soils and hot spot 
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remediation of groundwater to reduce the time needed to achieve cleanup goals. 

7. The addition of limited SVE to Alternatives 2 through 6 for VOC /TPH mass 
reduction. 

9.4 Preliminary Screening of Remedial Alternatives 

The preliminary remedial alternatives were screened on the basis of the following 
criteria: 

f) Implementability; 
g) Environmental costs; 
h) Reduction of toxicity, mobility, and volume; 
i) Social costs; and 
j) Cost. 

The considerations associated with the various criteria for each of the alternatives are 
summarized in Table 9 -1, which also indicates the areas and depths for which each 
cleanup goal is achieved. Site investigation data collected at the Site (e.g., data reported 
in the Phase II Interim, Follow -up, and Final Interim Reports, and quarterly 
groundwater monitoring reports) were used to develop preliminary estimates of the 
scope of the different remedial technologies for the alternatives considered in the 
Screening FS. Conceptual costs for each alternative were estimated (approximately 
+50 %/ -30 %) for the purposes of comparison between the alternatives and are provided 
in Table 9 -5. It is envisioned that proposed remedial actions and costs for the selected 
alternative will be evaluated in more detail in the forthcoming RAP. 

Assumptions used in screening of alternatives are: 

The soil SSCGs were developed assuming that residents would be exposed to 
surface soils (e.g., <2 feet bgs, <5 feet bgs, or <10 feet bgs) more frequently 
(350 days /year) than deeper subsurface soils (4 days /year) (see Section 6). 
These exposure periods are considered typical for residents. Based on the data 
presented in the Phase II Interim, Follow -up, and Final Interim Reports, the 
assumed numbers of properties that exceed the 1114350 goals that are considered 
in the Screening FS are: 100 properties for the less than 2 feet bgs interval, 190 
properties for the less than 5 feet interval, and 210 properties for the less than 10 
feet interval. 

The soil vapor SSCGs were calculated based on the vapor intrusion analysis and 
assume a vapor intrusion attenuation factor of 0.001. Although the vapor 
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intrusion evaluation concluded that the indoor air concentrations are reflective of 
background concentrations, the sub -slab soil vapor data collected at the Site 
were used to identify potential properties for vapor intrusion mitigation systems 
Based on the results presented in the HHSREs, the number of properties that 
exceed the soil vapor SSCGs that are considered in the Screening FS is 30 
properties. 
With respect to groundwater, the possible SSCGs are MCLs/NLs/background 
for metals; or, background for all compounds. The only appreciable difference 
in these SSCGs is the length of time needed to achieve the SSCGs which is 
approximately 70 -100 years for the petroleum compounds to meet MCLs/NLs, 
and longer to meet background. 

9.4.1 Alternative 1 

Alternative 1 would involve the removal of all Site features, including homes, roads, 
and utilities in order to remove impacted soils through excavation. This would achieve 
all soil goals, soil vapor goals, and nuisance goals. Assuming sources of COCs are 
successfully addressed through LNAPL removal and possibly hot spot groundwater 
remediation, LNAPL goals would be achieved, groundwater goals (MCLs) would be 
met in the long term, and background levels for groundwater would be achieved in the 
longer term, both through MNA. Hot -spot remediation of groundwater (e.g., where 
concentrations exceed 100x MCLs) would reduce the time to achieve the cleanup goals. 

a) This alternative would be very difficult to implement. Every resident within the 
Site would have to agree to relocate and all 285 houses would be razed. If some 
homeowners declined to move, the presence of some residents would make it 
untenable to remove all of the surrounding homes, streets and utilities Permits 
for this removal action would be difficult to obtain. Approximately 250,000 
truckloads of COC- impacted and non -impacted soil, as well as other 
construction debris from the razed structures (including asbestos), would be 
hauled to and /or from the Site via Lomita Avenue. It is very unlikely that this 
alternative would be allowed to proceed due to the need for complete 
participation from the all homeowners and residents, the anticipated public 
reactions from residential and commercial areas proximate to the Site, 
environmental effects, traffic impacts and permitting difficulties. The active 
remedial action is estimated to take approximately 4 -1/2 years. 
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b) In the long term, RAOs would be met for the Site. However, in the short term, 
significant and possibly unmitigateable air quality, noise, and traffic impacts 
would occur. It is very unlikely that this remedial action would be permitted 
under California Environmental Quality Act (CEQA). 

c) Alternative 1 would remove a high volume of COCs from the Site. Soil and soil 
vapor COCs would be removed, and source removal would facilitate the faster 
restoration of groundwater. The time for groundwater restoration is difficult to 
quantify, but is likely to be shorter than other alternatives that utilize SVE to 
reduce VOC mass in the Site vadose zone. The limited additional reduction in 
risk and modest impact to groundwater quality when compared with other 
alternatives is substantially outweighed by the high additional economic and 
social (including environmental) costs it would impose on the City, the 
surrounding residents and business owners and others, as well as the difficulties 
associated with implementation and the substantial costs required for 
implementation. 

d) The removal of this housing development would have significant long -term 
impacts to the community. All of the current Site residents would be displaced. 
Residents in the surrounding neighborhoods would experience the disruption of 
the community and the City would experience a loss of tax revenue. 

e) The cost of this alternative would be in the range of $290MM to $630MM. It is 
the most costly of the alternatives listed. 

Alternative 1 is not considered technologically and economically feasible due to the 
very difficult degree of implementability; and very high social, environmental, and 
economic costs. The benefit of more substantial reduction in COC mass throughout the 
Site compared to other alternatives is outweighed by the high social, environmental, and 
economic costs of this alternative. Consequently, this remedial alternative is not 
retained for additional evaluation. 

Alternative 2 

Alternative 2 would involve the removal of all Site features, including homes, roads, 
and utilities, in order to excavate the upper 10 feet of Site soils. As a result of this 
action, all soil goals would be met in the upper 10 feet of Site soils, including leaching 
to groundwater and HH350. The remaining Site soils would achieve the human health 
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goals for infrequent exposure (4 days per year), and nuisance goals. Soil cleanup levels 
for groundwater protection (leaching to groundwater) may not be met in all the 
unexcavated soils. The soil vapor SSCGs would also be met. Assuming sources of 
COCs are successfully addressed through LNAPL removal, LNAPL goals would be 
achieved, groundwater goals (MCLs) would be met in the long term, and background 
levels for groundwater would be achieved in the longer term, both through NINA. Hot - 
spot remediation of groundwater (e.g. where concentrations exceed 100x MCLs) would 
reduce the time to achieve the cleanup goals. 

a) As with Alternative 1, Alternative 2 would be very difficult to implement. 
Every resident within the Site would have to agree to relocate and all 285 homes 
would be razed. If some homeowners declined to move, the presence of some 
residents would make it untenable to remove all of the surrounding homes, 
streets and utilities. Permits for this removal action would be difficult to obtain. 
Approximately 130,000 truckloads of COC- impacted and non -impacted soil, as 
well as other construction debris from the razed structures (including asbestos), 
would be hauled to and /or from the Site via Lomita Avenue. It is very unlikely 
that this alternative would be allowed to proceed due to the need for complete 
participation from the all homeowners and residents, the anticipated public 
reactions from residential and commercial areas proximate to the Site, 
environmental effects, traffic impacts, and permitting difficulties. The active 
remedial action is estimated to take approximately 2 -1/2 years. Despite the 
implementation of comprehensive soil removal from the Site, institutional 
controls would be required to limit access to soils below 10 feet. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
significant air quality, noise, and traffic impacts would occur. It is very unlikely 
that this remedial action would be permitted under CEQA. 

c) Alternative 2 would remove a high volume of COCs from the Site. Soil and soil 
vapor COCs would be removed, and source removal would facilitate the faster 
restoration of groundwater through MNA. The time for groundwater restoration 
is difficult to quantify, but will be similar to other alternatives that utilize SVE 
to reduce VOC mass in the Site vadose zone. The limited additional reduction 
in risk when compared with other alternatives is substantially outweighed by the 
insignificant impact to groundwater quality, high additional economic and social 
(including environmental) costs it would impose on the City, the surrounding 
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residents and business owners and others, as well as the difficulties associated 
with implementation and the substantial costs required for implementation. 

d) The removal of this housing development would have significant long -term 
impacts to the community. All of the current Site residents would be displaced. 
Residents in the surrounding neighborhoods would experience the disruption of 
the community and the City would experience a loss of tax revenue. 

e) Alternative 2 costs are anticipated to be between $190MM and $410MM, which 
would make it the second most expensive alternative. 

Alternative 2 is not considered technologically and economically feasible due to very 
difficult degree of implementability, and very high social, environmental, and economic 
costs. The benefit of greater reduction in COC mass in soil throughout the Site 
compared to alternatives 3 through 6 is outweighed by the high social, environmental, 
and economic costs of this alternative. Consequently, this remedial alternative is not 
retained for additional evaluation 

The elimination of Alternatives 1 and 2 indicates that remedial actions to achieve the 
HH350 goals throughout the upper 10 feet of all Site soils are infeasible. 

9.4.2 Alternative 3 

Alternative 3 would involve excavation to 2 feet bgs in open areas and areas beneath 
hardscape where human health goals for 350 days of exposure per year or soil leaching 
to groundwater goals are exceeded. However, soil will not be excavated in areas where 
soil concentrations are below background levels. Excavated areas and residential 
hardscape would be replaced in kind with clean soils and new hardscape. Under this 
alternative, the upper 2 feet of excavated and filled areas would achieve all soil goals. 
The unexcavated soils would meet the residential human health goal (assuming 
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater 
protection (leaching to groundwater) may not be met in all the unexcavated soils. The 
soil vapor goals would be addressed by installation of a sub -slab depressurization 
system for homes where SSCGs are exceeded for sub -slab soil vapor. Assuming 
sources of COCs are .successfully addressed through LNAPL removal, LNAPL goals 
would be achieved. Groundwater goals (MCLs) would be met in the long term, and 
background levels for groundwater would be achieved in the longer term, both through 
MNA. Hot -spot remediation of groundwater (e.g. where concentrations exceed 100x 
MCLs) would reduce the time to achieve the cleanup goals. 
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a) Implementation of Alternative 3 would be moderately difficult. Although it 
would not displace the existing community, it would disrupt it in the short term 
to excavate landscaped and hardscaped areas. Permission from property owners 
and tenants at approximately 100 residences would have to be obtained to 
excavate parts of their property. On the order of 4,000 truckloads of impacted 
and non -impacted soil would be hauled to and from the Site. Sub -slab 
mitigation would be installed at approximately 30 homes. The active remedial 
action is estimated to take approximately 2 -' /2 years. Institutional controls 
would be used to address residual COCs beneath homes, and to limit access to 
soils below 2 feet. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be mitigated. 

c) Alternative 3 would remove a high volume of COCs from the upper 2 feet of 
soils. COCs below 2 feet would not be removed through excavation. There 
would be a moderate to high reduction in the mobility of soil vapor, with vapor 
intrusion (VI) potential reduced through sub -slab mitigation (although the data 
collected do not indicate a measurable impact to indoor air from sub -slab soil 
vapor). Depending on the use of hot spot remediation, there may be limited 
COC removal in groundwater. 

d) The excavation activities may have a significant impact on the community in the 
short term, as their driveways, sidewalks, and other hardscape would be 
removed. Because those features would be replaced in kind following 
excavation and fill placement, those impacts would not be long term. 
Surrounding neighborhoods would be impacted in the short term to a lesser 
extent by heavy truck traffic. 

e) Alternative 3 costs are anticipated to be between $22MM and $46MM. This is 
moderate relative to the costs of other alternatives. 

Alternative 3 meets the human health goal for exposure to soils for 350 days per year in 
the upper 2 feet. Groundwater goals (MCLs) are achievable through MNA in the long 
term. Background groundwater goals are achievable through MNA in the longer term. 
Use of hot spot remediation of groundwater will hasten the restoration of groundwater 
through MNA. Alternative 3 is considered potentially technologically and 
economically feasible due to the moderate degree of implementability, and moderate 
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social, environmental, and economic costs. Consequently, this remedial alternative is 
retained for additional evaluation. 

9.4.3 Alternative 3A 

Alternative 3A would involve excavation to 5 feet bgs in open areas and areas beneath 
hardscape where human health goals for 350 days of exposure per year or soil leaching 
to groundwater goals are exceeded. However, soil will not be excavated in areas where 
soil concentrations are below background levels. Excavated areas and residential 
hardscape would be replaced in kind with clean soils and new hardscape. Under this 
alternative, the upper 5 feet of excavated and filled areas would achieve all soil goals. 
The unexcavated soils would meet the residential human health goal (assuming 
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater 
protection (leaching to groundwater) may not be met in all the unexcavated soils. The 
soil vapor goals would be addressed by installation of a sub -slab depressurization 
system for homes where SSCGs are exceeded for sub -slab soil vapor. Assuming 
sources of COCs are successfully addressed through LNAPL removal, LNAPL goals 
would be achieved. Groundwater goals (MCLs) would be met in the long term, and 
background levels for groundwater would be achieved in the longer term, both through 
MNA. Hot -spot remediation of groundwater (e.g. where concentrations exceed 100x 
MCLs) would reduce the time to achieve the clean -up goals. 

a) Implementation of Alternative 3A would be moderately difficult. Although it 
would not displace the existing community, it would disrupt it in the short term 
to excavate landscaped areas and residential hardscape. Permission from 
property owners and tenants at approximately 190 residences would have to be 
obtained. Excavation would need to be conducted around public water supply 
lines. which are located about 3 feet inside the sidewalks in the front yards of 
approximately one -half of the properties in the Carousel Tract. These water 
pipes are of asbestos- cement (transite) construction. Implementation of 
excavation to depths of 5 feet or greater in the vicinity of the transite water main 
piping will be very difficult to achieve without damaging the pipes, potentially 
resulting in interruption of water supply to the community. On the order of 
18,000 truckloads of impacted and non- impacted soil would be hauled to and 
from the Site. Sub -slab mitigation would be installed at approximately 30 
homes. This alternative is estimated to take approximately 7 -1/2 years to 
implement. Institutional controls would be used to address residual COCs 
beneath homes, and to limit access to soils below 5 feet. 
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b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be mitigated. 

c) Alternative 3A would remove a moderate to high volume of COCs from the 
upper 5 feet of soils. Not all soils would be able to be removed to 5 feet due to 
setback and sloping requirements and the need to avoid and protect in place 
certain underground utilities (water mains). COCs below 5 feet would not be 
removed through excavation. There would be a moderate to high reduction in 
the mobility of soil vapor, with VI potential reduced through sub -slab mitigation 
(although the data collected do not indicate a measurable impact to indoor air 
from sub -slab soil vapor). Depending on the use of hot spot remediation, there 
would be low COC removal in groundwater. 

d) The excavation activities may have a significant impact on the community in the 
short term, as their driveways, sidewalks, and other hardscape would be 
removed. Surrounding neighborhoods would be impacted to a lesser extent by 
heavy truck traffic. Impacts to the community would be somewhat higher for 
this alternative than for Alternative 3 because a larger soil volume would be 
excavated and the remedy would take longer to implement. 

e) Alternative 3A costs are anticipated to be between $60MM and $130MM. This 
is high relative to the costs of other alternatives. 

This alternative meets the human health goal for exposure to soils for 350 days per year 
in the upper 5 feet. Groundwater goals (MCLs) are achievable through MNA in the 
long term. Background groundwater goals are achievable through MNA in the longer 
term. Use of hot spot remediation of groundwater will hasten the restoration of 
groundwater through MNA. Alternative 3A is considered potentially technologically 
and economically feasible due to the moderately difficult degree of implementability, 
moderate to high social and environmental, and high economic costs. Consequently, 
this remedial alternative is retained for additional evaluation. 

9.4.4 Alternative 3B 

Alternative 3B would involve excavation to 10 feet bgs in open areas and areas beneath 
hardscape where human health goals for 350 days of exposure per year or soil leaching 
to groundwater goals are exceeded. However, soil will not be excavated in areas where 
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soil concentrations are below background levels. Excavated areas and residential 
hardscape would be replaced in kind with clean soils and new hardscape. Under this 
alternative, the upper 10 feet of excavated and filled areas would achieve all soil goals. 
The unexcavated soils would meet the residential human health goal (assuming 
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater 
protection (leaching to groundwater) may not be met in all the unexcavated soils. The 
soil vapor goals would be addressed by installation of a sub -slab depressurization 
system for homes where SSCGs are exceeded for sub -slab soil vapor. Assuming 
sources of COCs are successfully addressed through LNAPL removal, LNAPL goals 
would be achieved. Groundwater goals (MCLs) would be met in the long term, and 
background levels for groundwater would be achieved in the longer term, both through 
MINA. Hot -spot remediation of groundwater (e.g. where concentrations exceed 100x 
MCLs) would reduce the time to achieve the clean -up goals. 

a) Implementation of Alternative 3B would be very difficult. Although it would 
not displace the existing community, it would disrupt it in the short term to 
excavate landscaped areas and hardscape. Permission from property owners and 
tenants at approximately 210 residences would have to be obtained. Excavation 
would need to be conducted around public water supply lines, which are located 
about 3 feet inside the sidewalks in the front yards of approximately one -half of 
the properties in the Carousel Tract. These water pipes are of asbestos -cement 
( transite) construction. Implementation of excavation to depths of 5 feet or 
greater in the vicinity of the transite water main piping will be very difficult to 
achieve without damaging the pipes, potentially resulting in interruption of 
water supply to the community. On the order of 38,000 truckloads of impacted 
and non -impacted soil would be hauled to and from the Site. Sub -slab 
mitigation would be installed at approximately 30 homes. It is estimated that 
this alternative would be implemented over approximately 14 years. 
Institutional controls would be used to address residual COCs beneath homes, 
and to limit access to soils below 10 feet. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be partially mitigated. 

c) Alternative 3B would remove a moderate volume of COCs from the upper 10 
feet of soils. Not all soils under residential hardscape and landscaping would be 
able to be removed to 10 feet due to setback and sloping requirements and the 
need to avoid and protect in place certain underground utilities (water mains) 
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COCs below 10 feet would not be removed through excavation. There would be 
a moderate to high reduction in the mobility of soil vapor, with VI potential 
reduced through sub -slab mitigation (although the data collected do not indicate 
a measurable impact to indoor air from sub -slab soil vapor). Depending on the 
use of hot spot remediation in groundwater, there would be low COC removal in 
groundwater 

d) The excavation activities may have a significant impact on the community in the 
short term, as their driveways, sidewalks, and other hardscape would be 
removed. Surrounding neighborhoods would be impacted to a lesser extent by 
heavy truck traffic Impacts to the community would be higher for this than for 
Alternatives 3 and 3A because a larger soil volume would be excavated and the 
remedy would take substantially longer to implement. 

e) Alternative 3B costs are anticipated to be between $110MM and $240MM. This 
is a very high cost relative to the costs of other alternatives. 

Alternative 3B is not considered technologically and economically feasible due to very 
difficult degree of implementability, high social and environmental costs, and very high 
economic costs. The benefit of greater reduction in COC mass in soil throughout the 
Site compared to alternatives 3, 3A, 4, 4A, 4B, 5, and 6 is outweighed by the high 
social, environmental, and economic costs of this alternative. Consequently, this 
remedial alternative is not retained for additional evaluation 

9.4.5 Alternative 4 

Alternative 4 would involve excavation to 2 feet bgs in open and landscaped areas 
where human health goals for 350 days of exposure per year or soil leaching to 
groundwater goals are exceeded. However, soil will not be excavated in areas where 
soil concentrations are below background levels. Excavated areas would be replaced in 
kind with clean soils and new landscaping. Under this alternative, the upper 2 feet of 
excavated and filled areas would achieve all soil goals. The unexcavated soils would 
meet the residential human health goal (assuming infrequent exposure) and nuisance 
goals. Soil cleanup levels for groundwater protection (leaching to groundwater) may 
not be met in all the unexcavated soils. The soil vapor goals would be addressed by 
installation of a sub -slab depressurization system for homes where SSCGs are exceeded 
for sub -slab soil vapor. Assuming sources of COCs are successfully addressed through 
LNAPL removal, LNAPL goals would be achieved. Groundwater goals (MCLs) would 
be met in the long term, and background levels for groundwater would be achieved in 
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the longer term, both through MNA. Hot -spot remediation of groundwater (e g where 
concentrations exceed 100x MCLs) would reduce the time to achieve the clean-up 
goals. 

a) Implementation of Alternative 4 would be moderately difficult. Although it 
would not displace the existing community, it would disrupt it in the short term 
to excavate and backfill landscaped areas. Permission from property owners and 
tenants at approximately 100 residences would have to be obtained to carry out 
excavation in their yards. On the order of 1,700 truckloads of impacted and 
non -impacted soil would be hauled to and from the Site. Sub -slab mitigation 
would be installed at approximately 30 homes. It is estimated that this 
alternative could be implemented over approximately 2 years. Institutional 
controls would be used to address residual COCs beneath homes, and to limit 
access to soils below 2 feet. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be mitigated. 

c) Alternative 4 would remove a moderate to high volume of COCs from the upper 
2 feet of soils. COCs below 2 feet would not be removed through excavation. 
There would be a moderate to high reduction in the mobility of soil vapor, with 
VI potential reduced through sub -slab mitigation (although the data collected do 
not indicate a measurable impact to indoor air from sub -slab soil vapor). 
Depending on the use of hot spot remediation, there would be low COC removal 
in groundwater. 

d) The excavation activities may have a significant impact on the community in the 
short term due to excavation activities and truck traffic. Surrounding 
neighborhoods would be impacted to a lesser extent by heavy truck traffic. 

e) Alternative 4 costs are anticipated to be between $15MM and $32MM. This is 
moderate relative to the costs of other alternatives. 

Alternative 4 meets the human health goal for exposure to soils for 350 days per year in 
the upper 2 feet. Groundwater goals (MCLs) are achievable through MNA in the long 
term. Background groundwater goals are achievable through MNA in the longer term. 
Use of hot spot remediation of groundwater will hasten the restoration of groundwater 
through MNA. Alternative 4 is considered potentially technologically and 
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economically feasible due to the moderate degree of implementability, and moderate 
social, environmental, and economic costs. Consequently, this remedial alternative is 
retained for additional evaluation. 

9.4.6 Alternative 4A 

Alternative 4A would involve excavation to 5 feet bgs in open and landscaped areas 
where human health goals for 350 days of exposure per year or soil leaching to 
groundwater goals are exceeded. However, soil will not be excavated in areas where 
soil concentrations are below background levels. Excavated areas and residential 
landscape would be replaced in kind with clean soils and new landscape. Under this 
alternative, the upper 5 feet of excavated and filled areas would achieve all soil goals. 
The unexcavated soils would meet the residential human health goal (assuming 
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater 
protection (leaching to groundwater) may not be met in all the unexcavated soils. The 
soil vapor goals would be addressed by installation of a sub -slab depressurization 
system for homes where screening levels are exceeded for sub -slab soil vapor. 
Assuming sources of COCs are successfully addressed through LNAPL removal, 
LNAPL goals would be achieved. Groundwater goals (MCLs) would be met in the 
long term, and background levels for groundwater would be achieved in the longer 
term, both through MNA. Hot -spot remediation of groundwater (e.g., where 
concentrations exceed 100x MCLs) would reduce the time to achieve the clean -up 
goals. 

a) Implementation of Alternative 4A would be moderately difficult to difficult. 
Although it would not displace the existing community, it would disrupt it in the 
short term to excavate and backfill landscaped areas. Permission from property 
owners and tenants at approximately 190 residences would have to be obtained 
to carry out excavation in their yards. Excavation would need to be conducted 
around public water supply lines, which are located about 3 feet inside the 
sidewalks in the front yards of approximately one -half of the properties in the 
Carousel Tract. These water pipes are of asbestos -cement (transite) 
construction. Implementation of excavation to depths of 5 feet or greater in the 
vicinity of the transite water main piping will be very difficult to achieve 
without damaging the pipes, potentially resulting in interruption of water supply 
to the community. On the order of 8,100 truckloads of impacted and non- 
impacted soil would be hauled to and from the Site. Sub -slab mitigation would 
be installed at approximately 30 homes. This alternative could be implemented 
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over 7 years. Institutional controls would be used to address residual COCs 
beneath homes, and to limit access to soils below 5 feet. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be mitigated. 

c) Alternative 4A would remove a moderate to high volume of COCs from the 
upper 5 feet of soils. COCs below 5 feet would not be removed through 
excavation. Not all soils would be able to be removed to 5 feet due to setback 
and sloping requirements and the need to avoid and protect in place certain 
underground utilities (water mains). There would be a moderate to high 
reduction in the mobility of soil vapor, with VI potential reduced through sub - 
slab mitigation (although the data collected do not indicate a measurable impact 
to indoor air from sub -slab soil vapor). Depending on the use of hot spot 
remediation, there would be low COC removal in groundwater. 

d) The excavation activities may have a significant impact on the community in the 
short term due to excavation activities and truck traffic. Surrounding 
neighborhoods would be impacted to a lesser extent by heavy truck traffic. 
Impacts to the community would be higher than for Alternative 4 because a 
larger soil volume would be excavated, and the remedy would take longer to 
implement. 

e) Alternative 4A costs are anticipated to be between $42MM and $90MM. This is 
moderate to high relative to the costs for other alternatives. 

This alternative meets the human health goal for exposure to soils for 350 days per year 
in the upper 5 feet. Groundwater goals (MCLs) are achievable through MINA in the 
long term. Background groundwater goals are achievable through MNA in the longer 
term. Use of hot spot remediation of groundwater will hasten the restoration of 
groundwater through MNA. Alternative 4A is considered potentially technologically 
and economically feasible due to the moderately difficult degree of implementability, 
moderate to high social and environmental, and moderately high economic costs. 
Consequently, this remedial alternative is retained for additional evaluation. 
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9.4.7 Alternative 4B 

Alternative 4B would involve excavation to 10 feet bgs in open and landscaped areas 
where human health goals for 350 days of exposure per year or soil leaching to 
groundwater goals are exceeded. However, soil will not be excavated in areas where 
soil concentrations are below background levels. Excavated areas and residential 
landscape would be replaced in kind with clean soils and new landscape. Under this 
alternative, the upper 10 feet of excavated and filled areas would achieve all soil goals. 
The unexcavated soils would meet the residential human health goal (assuming 
infrequent exposure) and nuisance goals. Soil cleanup levels for groundwater 
protection (leaching to groundwater) may not be met in all the unexcavated soils. The 
soil vapor goals would be addressed by installation of a sub -slab depressurization 
system for homes where screening levels are exceeded for sub -slab soil vapor. 
Assuming sources of COCs are successfully addressed through LNAPL removal, 
LNAPL goals would be achieved. Groundwater goals (MCLs) would be met in the 
long term, and background levels for groundwater would be achieved in the longer 
term, both through MNA. Hot -spot remediation of groundwater (e.g., where 
concentrations exceed 100x MCLs) could reduce the time to achieve the clean -up goals. 

a) Implementation of Alternative 4B would be very difficult. Although it would 
not displace the existing community, it would disrupt it in the short term to 
excavate and backfill landscaped areas. Permission from property owners and 
tenants at approximately 210 residences would have to be obtained to carry out 
excavation in their yards. Excavation would need to be conducted around public 
water supply lines, which are located about 3 feet inside the sidewalks in the 
front yards of approximately one -half of the properties in the Carousel Tract. 
These water pipes are of asbestos -cement (transite) construction. 
Implementation of excavation to depths of 5 feet or greater in the vicinity of the 
transite water main piping will be very difficult to achieve without damaging the 
pipes, potentially resulting in interruption of water supply to the community. On 
the order of 18,000 truckloads of impacted and non -impacted soil would be 
hauled to and from the Site. Sub -slab mitigation would be installed at 
approximately 30 homes. It is estimated that this alternative would be 
implemented over approximately 10 years. Institutional controls would be used 
to address residual COCs beneath homes, and to limit access to soils below 10 
feet. 
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b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Based on pilot 
testing, these impacts are expected to be able to be partially mitigated. 

c) Alternative 4B would remove a moderate to high volume of COCs from the 
upper 10 feet of soils. COCs below 10 feet would not be removed through 
excavation. Not all soils would be able to be removed to 10 feet due to setback 
and sloping requirements and the need to protect in place certain underground 
utilities (water mains). There would be a moderate to high reduction in the 
mobility of soil vapor, with VI potential reduced through sub -slab mitigation 
(although the data collected do not indicate a measurable impact to indoor air 
from sub -slab soil vapor). Depending on the use of hot spot remediatfon, there 
would be low COC removal in groundwater. 

d) The excavation activities may have a significant impact on the community in the 
short term due to excavation activities and truck traffic Surrounding 
neighborhoods would be impacted to a lesser extent by heavy truck traffic. 
Impacts to the community would be higher than for Alternatives 4 and 4A 
because a larger soil volume would be excavated, and the remedy would take 
longer to implement. 

e) Alternative 4B costs are anticipated to be between $87MM and $190MM. This 
is very high relative to the costs of other alternatives. 

Alternative 4B is not considered technologically and economically feasible due to very 
difficult degree of implementability, high social and environmental costs, and very high 
economic costs. The benefit of greater reduction in COC mass in soil throughout the 
Site compared to alternatives 3, 3A, 4, 4A, 5, and 6 is outweighed by the high social, 
environmental, and economic costs of this alternative. Consequently, this remedial 
alternative is not retained for additional evaluation. 

9.4.8 Alternative 5 

Alternative 5 would involve the removal of all Site features, including homes, roads, 
and utilities, in order to cap the entire Site. This would achieve the human health goal 
for infrequent exposure to soils and meet nuisance goals by limiting contact with soil, 
but would not achieve the other soil goals. The soil vapor nuisance goal would be met, 
but the soil vapor goals for methane and vapor intrusion may not be met in some areas. 
However, the exposure pathway would be eliminated because there would be no 
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receptors. Assuming sources of COCs are successfully addressed through LNAPL 
removal and groundwater remediation, LNAPL goals would be achieved. Groundwater 
goals (MCLs) would be met in the long term, and background levels for groundwater 
would be achieved in the longer term, both through MNA. Hot -spot remediation of 
groundwater (e.g., where concentrations exceed 100x MCLs) would reduce the time to 
achieve the clean-up goals. 

a) This alternative would be very difficult to implement. Every resident would 
have to agree to relocate, all 285 homes would be razed, and approximately 
12,500 truckloads of import fill and construction debris from the razed structures 
(including asbestos) would be hauled to /from the Site via Lomita Avenue. It is 
very unlikely that this alternative would be allowed to proceed due to anticipated 
public reactions, reactions from residential and commercial areas proximate to 
the Site, environmental effects, traffic impacts and permitting difficulties. 
Moreover, if some homeowners declined to move, the presence of some 
residents would make it potentially untenable to remove all of the surrounding 
homes. The active remedial action is estimated to take less than approximately 
1 year. Institutional controls would be used to address residual COCs. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would occur. It is very unlikely that this 
remedial action would be permitted under CEQA. 

c) Alternative 5 would result in little removal of COCs from the Site; it would only 
act to eliminate the exposure pathways. COCs would be less likely to leach into 
groundwater due to the large reduction in stormwater and irrigation water 
passing through the soil. The limited additional reduction in risk and minimal 
impact to groundwater quality when compared with other alternatives is 
substantially outweighed by the high additional economic and social (including 
environmental) costs it would impose on the City, the surrounding residents and 
business owners and others, as well as the difficulties associated with 
implementation and the substantial costs required for implementation. 

d) The removal of this housing development would have significant long -term 
impacts to the community. All of the current Site residents would be displaced. 
Residents in the surrounding neighborhoods would experience the disruption of 
the community and the City would experience a loss of tax revenue. 
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e) The cost of Alternative 5 would be in the range of $91MM to $200MM, a very 
high cost relative to the other alternatives. 

Alternative 5 is not considered technologically and economically feasible due to very 
difficult degree of implementability, very high social and economic costs, and moderate 
environmental costs. Consequently, this remedial alternative is not retained for 
additional evaluation 

9.4.9 Alternative 6 

Alternative 6 would involve the capping of exposed soils and landscaped areas of the 
Site with hardscape or equivalent. This would achieve the human health goal for 
infrequent exposure to deep soils and for nuisance, but would not achieve the other soil 
goals. The soil vapor goals would be addressed by installation of a sub -slab 
depressurization system for homes where SSCGs are exceeded for sub -slab soil vapor. 
Assuming sources of COCs are successfully addressed through LNAPL removal, 
LNAPL goals would be achieved. Groundwater goals (MCLs) would be met in the long 
term, and background levels for groundwater would be achieved in the longer term, 
both through MNA. Hot -spot remediation of groundwater (e.g. where concentrations 
exceed 100x MCLs) would reduce the time to achieve the clean-up goals. 

a) Implementation of Alternative 6 would be moderately difficult. Permission 
from property owners and tenants at all 285 residences would have to be 
obtained. Sub -slab mitigation would be installed at approximately 30 homes. 
This alternative is estimated to take approximately 1 -1/2 years to implement. 
Institutional controls would be used to address residual COCs. 

b) In the long term, RAOs would be met for the Site. However, in the short term, 
air quality, noise, and traffic impacts would be anticipated. Potentially 
significant increases in stormwater runoff could occur. This may require 
implementation of additional stormwater best management practices. 

c) Alternative 6 would result in little removal of COCs from the Site; it would only 
act to eliminate the exposure pathways. COCs would be less likely to leach into 
groundwater due to the large reduction in stormwater and irrigation water 
passing through the soil. 

d) The remedial activities may have a significant impact on the community in the 
short term during landscape removal and hardscape placement. Residents would 
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lose existing landscaping, and future landscaping would have to be done above 
the cap in planter boxes. 

e) Alternative 6 costs are anticipated to be between $13MM and $28MM. This is . 

moderate relative to the costs of other alternatives. 

Groundwater goals (MCLs) are achievable through MNA in the long term. Background 
groundwater goals are achievable through MNA in the longer term. Use of hot spot 
remediation of groundwater will hasten the restoration of groundwater through MNA. 
Alternative 6 is considered potentially technologically and economically feasible due to 
the moderately difficult degree of implementability and moderate social, environmental, 
and economic costs. Consequently, this remedial alternative is retained for additional 
evaluation. 

9.4.10 Alternative 7 Addition 

Alternative 7 consists of the addition of SVE systems to Alternatives 2 through 6. The 
following summarizes the impact of this additional technology. 

a) The implementability of SVE would depend on the number and location of 
extraction wells and treatment systems. Assuming one to three treatment 
systems would be installed, each with 5 to 25 associated extraction wells, this 
would be moderately difficult to difficult to implement. According to the 
SCAQMD, it will be difficult to obtain the necessary permits from SCAQMD in 
this residential area. 

b) The installation of SVE systems would assist in meeting the RAOs for the Site. 
There would be some additional short-term impacts to the community during 
system installation. There may also be long -term impacts from noise. 

c) The addition of SVE would decrease the concentrations of VOCs and more 
volatile fractions of TPH in soil vapor directly, and in soil and groundwater 
indirectly in the areas where it is applied. However, it is not likely to achieve 
cleanup goals, particularly for medium- and long -chain hydrocarbons. Methane 
concentrations would decrease slightly. The mass reduction of VOCs and TPH 
would reduce the time for groundwater restoration. 

d) The addition of SVE would add some short-term disruption to the community 
during system installation due to well drilling and trenching for pipe installation. 
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There would also be a need to displace residents from one to two properties for 
each treatment system installed for this alternative. 

e) The addition of SVE would add $7MM to $15MM to the alternative cost. 

The addition of SVE to the alternatives would result in the following ratings for 
implementability; reduction of toxicity, mobility, and volume; and cost. We indicate 
the addition of Alternative 7 to another alternative by using a " +" sign between the base 
alternative and Alternative 7. 

Alternative Implementability Reduction in Toxicity, 
Mobility, and Volume Cost 

2 +7 Very Difficult High 5MM to Very High 
42OMM 

3 +7 Moderate High for upper 2 ft Moderate $29MM to 
$61MM 

3A +7 Moderately 
Difficult Moderate for upper 5 ft High $67MM to 

$14OMM 

Very Difficult Moderate for u pp er 10 ft MM to Very High 

4 +7 Moderate High for upper 2 ft Moderate 
$22MM to 
$47MM 

4A +7 Moderately 
Difficult Moderate for upper 5 ft High 

$49MM to 
$11OMM 

4B +7 Very Difficult Moderate for upper 10 ft pp er Very High $94MM to 
g $21OMM 

5 +7 Very Difficult Low -Moderate Very High $97MM to 
$21OMM 

6 +7 Moderate Low Moderate 
$2OMM to 
$43MM 

Alternatives 3 +7, 3A +7, 4 +7, 4A +7, and 6 +7 were retained with moderate to 
moderately- difficult implementability, moderate to high costs, and moderate or low to 
moderate reduction in toxicity, mobility, and volume. 

9.5 Comparative Evaluation of Retained Alternatives 

The following alternatives were retained for comparative evaluation to determine 
technologically and economically feasible SSCGs: 
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Alternative 3; 

Alternative 3 +7; 

Alternative 4; 

Alternative 4 +7; 

Alternative 4A; 

Alternative 4A +7; 

Alternative 6; and 

Alternative 6 +7. 

The retained alternatives, with the exception of Alternatives 6 and 6 +7, meet the soil 
cleanup goals and soil vapor cleanup goals to some depth. Alternatives 6 and 6 +7 have 
the lowest reduction in toxicity, mobility, and volume. They would also require the 
most restrictive institutional controls, which would prohibit any future landscaping at 
the Site. Therefore, although Alternatives 6 and 6 +7 have moderate degrees of 
implementability and moderate costs, they are not recommended. 

Alternatives 3, 3 +7, 4, and 4 +7 have moderate degrees of implementability, while 
Alternatives 3A, 3A +7, 4A, and 4A +7 have moderately difficult degrees of 
implementability. However, Alternatives 3 +7 and 4 +7 are more difficult to implement 
than Alternatives 3 and 4, because of the addition of SVE (including difficulties 
associated with AQMD permitting). If the installation of SVE were permitted, it would 
reduce the COC volume in the soil and soil vapor below the 2 feet of excavated soil. In 
contrast, Alternatives 3A, 3A +7 4A and 4A +7 would be moderately difficult to 
implement due to an increase in soil excavated and replaced and increased time required 
to carry out the remedial action, both of which would negatively affect the community. 
The improvement in mass reduction for these alternatives is small and provides little 
additional social or environmental benefit over Alternatives 3, 3 +7, 4, and 4 +7. 
Consequently, Alternatives 3A, 3A +7 4A and 4A +7 are not recommended. 

9.6 Recommendation of Remedial Alternative that Are Technologically and 
Economically Feasible Alternatives 

The alternatives that remain after preliminary screening are Alternatives 3, 3 +7, 4, and 
4 +7. Each of these four alternatives meets all soil goals (i.e., HH350 and soil leaching 
to groundwater goals) in the upper 2 feet of soils. The unexcavated soils would meet 
the residential human health goal assuming infrequent exposure and nuisance goals. 
These alternatives meet the soil vapor goals, and the groundwater goals in the long 
term. Each of these alternatives scores well for the other evaluation criteria: 
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implementability; environmental considerations; reduction of toxicity, mobility and 
volume; social considerations; and cost. 

Soil cleanup levels for groundwater protection (leaching to groundwater) may not be 
met in all the soils that remain in place. However, over time, groundwater 
concentrations for the petroleum -related COCs (TPH, naphthalene, benzene and to 
some extent arsenic) are expected to decline to levels protective of a municipal use for 
the water, and eventually, to background levels. This conclusion is based on the stable 
to declining plume already present at the Site, the age of the source materials 
(considerable leaching of the COCs has already occurred), and the proposed actions 
which include further source reduction (hot spot groundwater and deeper soil 
remediation with SVE). Thus, it is proposed that the SSCGs for groundwater be set at 
MCLs/NLs for petroleum hydrocarbons and background levels for metals. These 
SSCGs are considered technologically and economically feasible to achieve in the long 
term (70 -100 years) through MNA assuming the measures noted for further source 
reduction are implemented (hot spot groundwater remediation - e.g. in areas where 
concentrations exceed 100x MCLs - and SVE in limited areas of the Site) and that off - 
Site sources are reduced or eliminated. It is also noted that there is no use of the 
impacted groundwater in the foreseeable future. SSCGs are also proposed at MCLs for 
other COCs in Site groundwater including CVOCs and TBA, but meeting these SSCGs 
will require remediation of upgradient sources. 

The requirement established in the RWQCB's comment letter to identify cleanup goals 
that are technologically and economically feasible has been met through this evaluation 
process. Remedial alternatives have been identified and screened relative to both 
technological and economic feasibility. Alternatives 3, 3 +7, 4, and 4 +7 have been 
found to be technologically and economically feasible and, as such, these four 
alternatives and their associated SSCGs are recommended and will be further evaluated 
in the RAP. The SSCGs associated with these alternatives are detailed in Tables 9 -2 
through 9 -4 and are the SSCGs proposed for the Site. 
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Tabla 434 
Stallstlnl Summary of Boll Matrix Data 

Former Kest Properly 

Carson, CA 

M=trlx Number M=lyle "nll 

052 

" 

rRlon6t 

Number of 
6=mnn. 

Number of 
mmm= 

P 

oaln=ma oL OL 

Mlnlmum 

vzlu.a 

M=ilmum 

vzltea 

baro Number 
Samples om.= Minimum DI. movlmumoL 

Mlnlmum Meehan 
oa.=a 

. m=ny uwllA 0.9% 0.149 0.1e1 

a2o2 

6.2% 016a 

soll 1440362 M=nl= mRaO 1803 am 0264 5303 2050 2010 00,6% Onoe 0,308 0.408 00% 

1440-503 Beraum meJW 40517 42U 100.0% 10.0 461 2030 2070 100.0% - - mW 
I 1440.41-1 =m5am m6m0 mn% . 00.0% 0.137 0.137 0u006 0 

1440430 mRM 4083 1063 364% 57400 0,123 0.0072 2030 e116 20,0% 0004 0,136 

loll 1440.47.8 chromium mRtk 4080 4000. 100,016 2.24 74.2 2060 2030 100,0% 7.68 sz.a 

soli 5R2 cbmmlam.Rexewl.m m0190 4504 42B 0.3% 0.0026 0.43 i 13.9% 0.038 0.22 

Soil 7410. 48.4 m04173 4093 am 0.0% - - lt0 24d 2030 2030 100.0% - .. 230 

Solt 7440'60u CUP. 1112110 4603 4e03 1000% - - Loi 1100 2030 2030 1110,4% 2.70 163 

Soli 1430%2-1 LeeJ 11135191 4603 MR 1000% 0.181 0.131 0.614 721 7030 2920 00040 0,101 0.181 0.43 

mglNO 4003 4571 Poa% 0.2013 0.004 . PoA% . 0.010 

Sell 146000-0 MolybJOnum m011p 61.5% 0.0206 0.132 0,400 241 2030 1300 418% 09206 0.102 2.0200 0.83 

Soll 1440%2% NKNel 11101,9 4603 4803 100% - - 1.67 8141 2930 2970 

1 

00,0% - - 4.14 43,1 

Boll 7782.40-2 8=1=nimb masi 4682 202 0.0% 0116 0351 . . 61% 0275 0261 0.335 0.00 

Soll rzza 811ver mwMO Soso 1.4% . . O6x . . 5141 

sall m45.z30 myna ns 3,1% 0,0081 0,232 n 1 3 í ml ]4% 00007 Oz3z . 3.41 

Boo 1440432-2 NneB6Nm mOlNa 4283 ama 00.0% - - 4.19 70.4 25130 2930 100.0% - - 10.1 82,1 

144043943 zinc mglNa 4083 4683 180.0°% - - 041 6770 2930 2030 1000% - - 0.e2 140 
P217= 

Soil 1201411% MOCL013 1016 Oa 15 0 0,0% 10 10 - - le o 0.0% 10 14 

Soil 2 pROCLOR1221 Wan 13 0 0.0% 10 10 - - 10 0 0.0% 10 13 - - 

Soll 11141000 MOCLR1202 ii, 13 0 0.0% 10 10 - - le o 5,0% 10 11 - _ 

Soll 634608143 7ROCLOrt 1242 tuft 13 0 0.094 10 10 - - 14 o0% 10 u - _ 

43 pg00L017 1240 uaNa 13 0 00% 10 10 - - 13 O 00% 10 g - - 

11002401 MOCLOR1254 020X0 13 0 0.0% 10 10 - - 43 0 0.0% 10 12 - 

Sell 1100e%24 MOOLCR1200 09X5 1 0 0,0% 11 11 - - 10 0 0.0% 

Sell OY32A835 NtOCL0R12ez 0942 1 0 0094 10 10 - - 1e 0 0,0% 10 12 

Soll 125521 1,4441=14mObommno lotto 4718 04% 012 011 11 0.1% 81000 . 

0511 1,2-0bblvmMnzme uNNO 4110 0.2% 0004 10 0R% 41000 . 

451]011 5 Cloblaabeneuno u0M0 4í1B 0.0% 0.11 o.z1 0.1% 0.10 

jro 106413.7 u.mmlammmmna w1e 1.4% 1m 0w 11 5.4% 5au 81074 040 

90_124 I4=4nePla6clene molk 4714 1370 20.1% 0.001 0.001 45 We% 4 0.0511 100 
2A.0irl0MOm0mnol 

m51h5 4714 0 0.0% obia 00% 00121 - - 

08.00.2 z4.9.7J44omubonol molk 4714 0 00% 0.010 2950 
0.0% 

0.14 0.14 

Soil 100aBP. 24-004l=mpbe01 mallo 4714 1 40°1- 0013 0.40 046 zo60 00W° 0.0121 140 .. .. 

Sall 10651m z,e CmeNylpnanol m51M 4714 0 0.0% 0.013 60 - - 2050 0 0.0% 0.01z1 120 

Swap la00cneula I. Pays 10118 000194-6620w000 4. 2 44_10e11071ex 



Table 4-1 

Statistical Summery of So 

Farmer Nast Properly 

Carson, CA 

rig Data 

Matrix 
CAS 

Numfi.r 
MalYle W11 

0-3X 6 31om5X 

xnmfi.rolnomn.rur 
Samples oamm. 

Percent 
Delisted ol. oL 

"Inn" 
oeoaee 

Value 

Mulmum 

Value 

Number n 
6vplealx0eleae 

Panem 
Detened 

mnnumOl.MaalmnmoL 
n 

a.e1.d 
Ovnln. 

Maximum 
nee 

vain. 

Sol/ 51ds5 2,4.01311nphenn mein 4714 0 o0% 0049 360 - - 2050 0 ó0% 0.045 @0 - - 

Solt 121-142 t,d-Dlmwlnum. MASS 4711 9 0.1% 0.013 2050 0.1% 00121 150 

Boll 

z 

mene O.9x . - - 0.1% .0.066 OAS 

SS oree cMnnnapmnalana mona 4711 aw dA o.1e o.oa o.o% . 07 - .. 

Sau 'eSSFS anlnnpnelM mOXA 4714 0 00% 0.013 55 - - 2950 0 00% 0.0121 140 - - 

Boll - nln7lnapnmmana na 74.7% 0.0005 41 00000 iz 72A% . 0.00M 

Soli 95413-7 2.1.191hylpharml ing/kg dilo O 0,0% 0,010 - - 2050 0 00% 140 - - 
Soli 14.0 2411Oanlllna mAMA 4714 0 0.0% 0.040 2050 0 0.0% is0 

S0-763 2N10ropM1enal m009 4714 0 0B% 0 . 015 - - 0m% 0.0021 - - 

Sa elOXp 2214 OS% O0140 540 - - 0.0% 1114 - - 

Soli , Yd-MOmNpnoñol4n mg/162 9114 1 00% 0007 60 0.073 0.073 2990 0 140 - - 

Soli 00%0% ONISeanlllna melk 4714 0 0.0% 0.01 2950 0 0.0% 0011 MO - _ 

Sall . 

2 

40-ONlln-2Memylpnenol mWlg 4714 0 00% 009 im 00% 0.0453 1000 

Soll 101-53-3 W mopOan2lSnanNEmnr nWNe 411n 00% CODS - - o.o% - - 

- a#fomNpOanol nelle 4114 0 00% 0,010 >0 - _ 2050 0 160 

Sell f05.17n 4anloraenlline melk 4714 0 0.096 0.013 OS - - 2990 0 00% 0oiel 120 

6011 i 7005-72-3 nonYl-PnmNElnee MAO 47w 00% 0067 - 0.0% - - 
Sell M[Pxd 4Ma0rylehen0l(pCreeOs nAlk 015 6 1.0% 2d O.id 0.22 t,1µ 47 615 01] 

1000%0 4.NN00nlllne molk 4714 0.0% 0076 70 - - 2050 0 0.0% 140 - - 

Sall 10042-7 dNlMpnenal muns 4714 0 00% 0.0007 70 - - 2900 0 0.0% 00050 100 

Boll 6022-9 SonaphOono m013 4714 628 11?% 0.00319 40 0.001 i.1 21750 1440 40.0% 0.0079 22 01011 17 

Soll 20%08% peanapnmYlew 07040 4714 1010 01.0% 

00B] 

s2% 

101% 

10 . 

Soil SnIlls 09113 4714 0% 
14 

. 

Sall 10012] ne INa 0P% 0.0004 

00.1 

O,N0O 35 1015 4p0% 0.0004 0.Om6]. 15 

Sell mWk 4714 0.0% H - - 0.0% 
. 

110 

Soil O3a>d Senzrldlnene mpINA 4714 0S% 0.071 - - 0Pb 0071 

%el 9355% mn(a)MlOro.vno mdk 9719 3900 03B% 0.00066 0.0007 10 005% 10 47 

Sell rzo(mPyenna mmNe 9719 0xp% 00001a U . B24 05.2% 008040 

Sell 300.00-3 Sonso(0) El00000lh000 má00 4714 7707 72.0% 0.00025 1n 

Soil 0794£ Bons 00400 (0,0410 Po4l000 mala 4714 3000 00.0% 0.00047 0.00067 qi 2960 1670 nd% 0.00247 33 is 
Soll 207ü090 Bens (I:)Fwemnmall. 031/49 4714 1159 28.5% 0.0007 65 0.00770 100% 0.0007 n . 

Sell 40-00-0 a elnAa41 0309 4714 D 0.1% 0 0w 10 0.0% 100 Oae aas 

SAI 100-51% o 100-51% SmNnlnnnel mma D,0% +o m 0.0w - .- 

Soll 191-1 00(2LMw0emmJ)MePOna 140109 4714 0 70% 0.000 - - 2050 0 0D% 120 - - 

Soll 111424 0042<nlww1101lEmer 00433 4714 o 0,0% 0.019 2000 0 00% 00121 110 - - 

Soll 10642-1 aty0el9moi0OmpmSlner m01b 4714 0 On% 0.012 80 - - 2960 0 0.9% n0m1 120 _ - 
Soli 117.81-7 BlyzHnyPaamPmSalab 0210 4714 SO% 40 0.12 

61 

1.7x . 22 

Soll a58a-> enlmD.n=rlpnmel.m m910 4714 iz 1.5x 0.016 00 0.1z anm 10 0e% 0,0121 100 D.0z6 0a 

Goosyntoa 0%300 te Pae 20116 



Table 4-1 

Statistical Summary of Soll Metrls Data 

Former Keel Properly 

Carson, CA 

Matrix 
Number 

Malyln 0 1 

a21aa.6a 

NumbarofNumberof 
Somalia Onlenl. 

Percent 
Dehnlee 

Mlnlmum 
DL 

FYrtlmum 

DL 

Mlnimum 

bbal.e 
Value vaso. 

bare 

SamPLa1X ala.b Dalaalea 
mlmmnmoL mertlmnmof eiaa6 

valu. 

Maximum 
Nemn 

Dvulue6 

Sall 21091-9 nphq 4719 4170 85.6u . ]5.0% 1.2 0,00000 130 

Boll 53-70-3 mbenNZp,n)Mlnrewnn mAhq 4719 1011 09.2% 090052 0.00004 21.2% 13 00000 . 

Soli 

02 

nzoNmn Wig 0,0% 0.10 . 0050 0,1% Oo12 120 

aoll 82 DiabNPb%slab mAM1O 4714 6.1% , 001 0.73 2950 130 4A96 0.0053 100 3.1 

Boll 131-11% e%NPbNelala 010070 4714 372 7.0% . 

2 

. . 

2 

0.8% 0.054 x,i 

loll 134748 . 4719 03% d6 012 022 2050 0 00% 00]] OB 

9011 11784-0 n9004P30alata 01390 4719 0,0% . d2 091 067 20.52 1 00°b 120 0.27 

0011 2[6-09.0 FbarenN6ne 0049 4714 0140 79.6% 0,00019 2250 2118 71.6% 0.00049 

loll 00, 75,7 m0041 4714 D02 20.9% 900073 0,00078 23 2780 1611 63.2% 0,00073 2.0 D,CpeB 22 

67808 Hmaablon82-SW01ano 11291 4719 0,0% - - 2060 0 00% 

11%7401 nz 4719 0.0% . - - 00% Iti0 

Sall 77978 Haucbl CcyclapenUJlena MOM 4714 G 0,0% 0.010 350 - - 2060 0 0.0% 700 - - 

Sall 07,72-1 m01b 0.0% . - - 0,0% . 110 - - 

Sall e0ob(1R,a2a4ppyre0a m21W 9719 I,0°b 90 O,W0B4 2 2060 0,0°b .00060 0.00060 s.2 

60a1 ImpOamna n21k 4714 0,0% - - 2060 0,0% . 120 - - 

Gail 1210-77a Me141P200o1 m2lN9 210 

2 Soil - % N, n0 11090 4718 2530 63.0% 0.23 110 0.20 28000 2961 1271 60,0% 0,23 740 026 8000 

Sail 11207:1 4714 0,0% 0010 - - 0.0% 00121 - - 
Soil 02,760 NNibo¢8mu0Namblu 11112k9 4714 0b% Ga1 60 - - .2050 0 120 

2109-7 TmnYlnmbe milk 4714 0 0.0% . - -. 2060 0 0.0% 0.0007 120 - - 

Sall s . awmbinybm%e m2120 4714 0.29 02e 2060 00% ¢W>2 120 0e1 0.81 

87816 p001eO100pM1ena1 m9/80 4714 0 0.0% 0.05 040 - . - 2060 0 0,0% 0,0483. 1300 - - 
6818 Phenangunne mg/kg 4714 4002 00.0% 0.00051 0,00082 100 2060 2270 779% 923061 0.08 0,0005B 04 

,2 Phonol mg/kg 4714 0.0% 0.0053 71 2060 0 0.0% 02.260 190 

soll 129030 Pyre,. 01091 4314 4046 021% 0.00040 21 0m00 190 2950 2407 022% 0.000411 1 0.0005 100 

Sall 11089,1 PMJIna Mg/10 4714 0 0.096 0.052 170 2050 0 0.0% O.OBR 330 - - 

Soll 32AL1pH NlpOatlra(C10-022) my8p 917 008 08.1% 10 li 7200 603 408 77,4% 10 

060094IPH N'pM1etla(00-CO 1112/79 017 3]3 9 0.7% .0001 05 OW 00.4% . . 

109LIPH Alpha tica(C0C161 m01N0 3a3% 624% 10 

Sell 703c229fl0M NomOAulc11-CS2) MO/169 017 705 0¢4% 5 10 6 0000 600 409 729% 

2210 ecBgg0M %omelialcO -cBl mdk 017 70 1,0°A . 34.6% 0.0002 . 

81,1010420M .eca(C0-C10) m0IN0 

4n 

3.8% 6 10 672% 6 10 

Sall 3PHCeC44 Total P9W7nnmxwlonal02106008'099) 101080 00% - - 350 11000 1208%° - - 
2611 e3398ß5 IpH neDeeel 63.9% . 70a% . . 9'9 196000 

9oll PHCG T1711 os Gasoline 0198 4718 1677 33.9% 09001 0.92 Cnls 3700 2046 1648 66,8% 09001 12 0,095 7600 

Sall 0170604 11714 aeMabID17 

GeoiHnlea Consultants 

020003 471 

Papa 3 0115 

189000 2050 2120 722% 7 

0904849900 Loblos 4-1 10 48_192010.Mv 



Table 9 -1 

Statistical summary of son Matrix Da. 
Former Keel Properly 

Carson, CA 

Matrix 
umber Number 

PnalNa Unii 

0dO a2t=m6n 

N um0erINumbe=vi 
Samples Oelevle 

P 

Ovlaelatl OL axOLUm 

Mlnlmum 

yalu 

Mxlmum 
Detected 
Value 

NumhatvlNUmharel 
Bempie Detecte 

prvant 

Oaleqtl 
InlmumOL Maximum 19 

nlmum 
neldtl 

Value 

Maximum 
Dale eal 

Value 

VOCe 

0411 079290 1,1.1,1-ielmcnlmcelnene ug943 471B 0 0.0% 0.17 250 - - RBAO 0 00% 00 IWO - 

2oll u00.0 4716 0 00% CII 220 - - 2948 1100 Ö. 

Soli 70946 f.z?rLaeMemIhena utlhB 4710 0.2% . 0.1 0A5 10 0,5% . 420 

Ooll 79929 1.1.2-raNlnmeNVne . 0.0% - - 2645 4 0.1% 0V 0.ze 

Soll 76-34.3 15.151Vhionnelbana aph0 4710 I OC% 01 140 0.20 00% . - - 

Soll . Obh1vm0Nena ceP6 4115 1 00% 0061 1A 0.10 0.10 00% - - 

soil sexd09 la-0Inn05Pmpam aehe 0.0% 0.14 - - 
oh 

2040 0.0% . _ .. 

Roll 0791-0 s-raMlambemne 05% . 010 264B Cnx . Be 

Soll na cePe - 0.2% Cz 670 0.65 2918 5 C.z% 2900 120 

Soil a mNNbanen0 u00'.0 4710 1002 026% 0.077 IV 0.00D 46000 

110 

00.0% . 0001 

Soil 00.129 14Oihmme9Chlv0propene 4710 0.0% 

81000 

- - 2040 0.0% . 10500 B.0 

Soil 100994 ene(EOBf -Dlbwnvelh 0IN0 q]IB 0.0% 051 0.0% . ROW 

Sell 10790.2 mn0 CbIl0r0aY O0h0 1715 0.1% 0.10 120 0.0% . - -. 

Soil I3.871 1,290ohloropropano 9150 4110 op% 0.1% . 1200 100 

Sall 100.27 106inmN)ibennne 4006 471B 146 0.1% 0.083 12000 2040 22.5% E011 440 

z 

26010 

Sol . ra ana - 0,0% 0,12 160 - - 2648 0.0% 700 D.m 01 
Soli 60490.1 2,2911ohlolopropmm 40006 4110 0 00% 0.24 400. _ _ 2948 0 0.0% 2200 - _ 

Soll 7 8 9 3 9 2.994,90 (MeNNEBIyIKObne) 1606 4718 500 10.70 

8990 

2.7 0.1% . 

462o 

. 

Sall R 65dBe imn 0.1% 016 100 zDAO 00% 

Soll . zrlha,n91a 10ha 471 0,20 4602 z. 8I 0.0% . 01 0.1 

Soli 105-009 4LIIbmlSbena 10hD m1B 0.0% _ - 0.0% neo 
Bou 103209 44.45204-2-Penianone 0099 4716 21 0.4% 0.0 1050 1,8 I5 2040 01% 0.B 0000 I.q 21 
Soil 90.1 Acetone riglirg 0718 4403 Oea% 190 060 2040 6051 WO% a0 20000 5 1400 

Soll 714139 Bannon 1620 4710 a]az 00,0"% gagx 
. 

Soli IW90a mobeneme 4718 0.0% 61q 200 041 0.41 2046 00% ade 830 0.qz 0.nz 

Soll . 

m 

w e 0,0% 020 1250 - 
Soll . mlbramaNwa 0291 4716 24 0,5% 002 eD 0.12 

Boll 79209 PV1.101419 ImmB 4718 0 0.1% 

8 

, e.0x 2200 140 140 

Soll 7493'9 m0lnana 4470 4719 110 2.5% z . 1600 013 050 2040 07 z.5% E1200 . 

Sdl lmw. 76d59 , , uomo 4730 

215 
60.5% 686% 0,07 100 o.ID 110 

0 Carbon rte4emnbw. uomo 471 O.ox . 90 09 2945 0 0.0% 4400 - - 
Soil 193-097 a Wig 4718 00 L0% 

. 
0,11 100 2940 53 1.1% o.tl . 83 

Soil 9 cnbmeY I679092 lan. 999 4736 > o.i% .. . 29413 1800 0sa . 

.951 07909 cnmmrmm 999 4710 403 10.4% 0.11 100 0.14 im 20413 ve 20% 0.12 700 20 

cnmmmeuana 4718 0.7u . 200 1n 9,6x . 0050 

Soil 360191 na.3,zOiahmmamana 95.2 9130 00% . . 0.03 465 204.2 0.zx 1000 oat 49 

snu mamaó na29l0hbmpmPne 11699 4719 0 0.0% 0.32 160 - - mno 0 09% 0.1 Bm _ .. 

Gootibriao Consult 15 Pap 40115 08000058 cO7ebleea 10749-10-2013.9ax 



' Tool. 4-1 

Statistical Summary of Sall Matrix Data 

Farmer Nest Properly 

Care01, CA 

Matrix 
CAS 

Number 
Maleta C 1 

0.2 II >21ce6a 

Numbarof 
Samples 

Number of 
Oetaola 

Pereenl 
Oeteoletl 

m IuCLUm Maximum 
Minimum 
Cye°luetl 

é;m tl 
ONlpu 

NumberofNumbercl 
Samples Detecte Detected 

MlnlmumOt MertlmumCL 
Mlnlmum 
Detected 

mum 
éiletl 

Value 

Soll 26424 em(IwplopNbmnne) uoAA 0,0% 0010 0i 000 2940 37.0% 0486 

D0,12 Soli 124161 DlbromocbbramelFene u2AA 0.4% . 170 0.1 5.B an 0.1% on 
ooll 74969 up/kg 9716 0.0% . - - 01% 3100 

sell . IFlbae(wPE) VON 4710 071% 

D37 

0n 2440 02% 0.19 

Soll 4d7a Elbunolp up/14 4718 3,6% 

18.0% 

BI0W 1W0W e.o% 

2426 D 

46 

ea 1004134 E1141bon7000 4718 407 0,1 0.12 10094 014 36A% 0,11 0.12 20000 

Soll 1337-02-3 E4444041E1110(E762) up/kg 4710 0 0.0% 0.14 100 - - an 0 0A% 016 ow 
sou 76404 Freon II 1449 4710 0.1% . 142 017 OAT 2040 0 0.00 0.11 ODD - - 

8011 74141 Freon 113 u04W 4716 0,0% 0.20 410 - _ zoaa o 0% 0.za 2194 

soir 74748 Soon 12 ukkg 4718 13 0.3% 0.13 170 016 03813 2048 03% 01A aso 0.17 17 

4411 7542-2 MoNyunoCAlonJO 14021 4718 1B 04% 0.99 451)0 2100 2E02 17 0.6% 0.00 2]000 0.4 61 

Soll 49434 

110004.019 

Melby4m160ulylElber uoM1Y 4710 24 0.5% 0.11 14 2048 31 1,1% 611 

Beu -OUMnenzene uOdW 2.4% 00117 27 0,10 345% 0.11 38 0.11 

ea oxNono 5 0.0% . 14A% 0.12 16000 

Solt 13002074 p01KK7lono u ti% 2.0 1J ono 327 ne 144% on 002 on 84030 

Solt W9374 plcepmpgbluem 00414 4718 17.0% 4078 . 35J% . 

Boll PropNbenzeno 1.4% 14 040 0.53 0000 2008 aae 25.0% 0.17 . 

Soll 135434 44.04,144214 1440 4718 . 12A6 422% 0014 DW0 

Soll í0034z9 Mono u Y4tl 4718 47 0.1% 021 an 0,1% 016 0.9 7B 

004464 1aNgmylMONy1Elbn(iPME) 0A% 0.000 110 - _ 00% - _ 

Soll 75735D 1.41-14414444 (iDn) up/kg 474 20 0e% , Ian, aao 2048 36 342% 3.0 4%0 4.1 

aoll non 9uMbenzmu 000 4718 56 1.2% 0.11 z20% 

Boll 1211034 ieboobbmelnene upM1q 4715 1,9% 0111 160 015 19002 2098 65 1.9% 0.12 760 0,14 

0011 100909 TolrenO 0040 4718 2412 611% 130 all 4900 30.0% o,11 6700 
ne icon na mmM1Cne upM% 4710 OA% 0.101 - - 00% - - 

0 10001,424 In e 3Obblompmpene nag ne o 0A% 0.04 1 oao - - 2040 o 4.0% o.a an - _ 

aoa 

1 no 

up.] 06% 0.12 0.15 140 14 o,6% 0.10 200 

100454 NnyIACOb10 uA/uA 440 a 00% 0500 - - 2998 0 la 33694 - - 

Soll 4.4% vaho 4718 0.2% on 100 0.14 040 9140 on oso o2i ao 

eon 1330-209 8442444 nykp 4704 en 174°2 013 m 0.15 52000 2438 mz4 39.0% on 170 on 149400 

Notes 

amale110241101001131,2010 

4 Not applicable 
Nll 

10212511ump1114I182114 190730o11231n1m01 

e4cI1411m0nwrAllwnm,v444:mbmmemperne4mm 

007em22Cen7014nm Pose Follo 030404_09CGTaelea44 b4410-2013.x1ax 



Table 44 
Statistical Summery of Soll Metrlx Dale 

Former KAM Property 

Carson, CA 

Mirk CAS 
Number 

M,lle 1 

a51o,=10a 4145 1011 

empe 
Number 
Selects 

Serpent 
Debuted 

Minimum OL Maximum OL 
In 

emum 131314 
vero. 

Maximum 
Detested Nw, mberelNumberel 

Samples 0431 
Pereenl 
Beleelea 

Minimum Maximum 
Minimum 
eleelea 

v,we 

Maxlmum 

vawe 

Metal 

Soli a2772 445 17.1% 0.140 0.m1 . 0.0% . . 

Soll 14AW302 M nleP mu/13 OW 2397 90.8% 0900 0.300 2.44 62.0 10318 10100 912% 0260 D.309 " 

0108 Soll 7440303 Bemrm mOMO 1000% - - 14.0 10210 100.0% - - 1020 

7440-41-7 nip/kg 2503 26 00.4u 90027 . 10210 10101 W,Ox ,0031 0131 . 131 

Son 1440431 r . m0/k ].0% 0.00& 0.136 0011 . 10210 MI 20.1% 0.0004 0.106 0,007 

1440412 Chromium 81012 100.0% - - . 3B2 10210 10210 100.0% - - 211 74.2 

541 CRO Chromium, rvnnnlem m04W 3m 12eA 0¢22 0.44 . 4,9 2928 1120 11.4% 0.0025 0.40 . 

Boll 7440áe4 31211 nAW S6W Sem 100.0% - 19 11e 10x10 100.0% nP 
Sell 1440631 Leader mgAO 2003 2203 100.0% _ _ 014 10210 10201 100.0w. - - 101 

Sell 1430914 Lead 80/80 2003 2552 00.2% 0.2527 0,181 0.231 1370 10215 10101 00.9% 

0060 

091 10 0 

Soil 7471972 1.13813 nr0/M x527 006% 000522 0.0041 .. 10216 06.0% . 

00,10¢0 

, 

3 Molybdenum 102/ktl 1401 0520 0.0209 0.102 

01016 

10216 3W1 56,1% O,OLtl 

0161 

]q1 

Sall 7440-922 NlvNel m0/b 100.0% - - 404 10210 10310 910°A - - 43.1 

Soli 7I03102 Balenlum 100/b 2203 142 6.6% 0.175 4,14 10210 373 163 0.175 . 

Soil 7441224 S1131 10/19 11% 0011 0111 . 

Sall . Thallium me/k 144 a6% O.UJW 0.91 391 10216 420 4,1% nao61 0.272 am 
Soil 7440123 Vaneamm 100/k 00,0% - - 4a1 10210 . 148.0% - .. 4110 

Soil 7441153 zma mv/w anm 2903 100.0x - - 6.69 273 1021e tOxe 148.0% - - e67 6770 

PoSe 

Sall 1974412 p1íOLLOR1010 0221 10 0,0% 10 14 - - 47 20% 10 14 - - 

Sell 11104-286 MOCLOR1221 u0m0 16 0 00% 10 1a - - 0.0% 10 13 - _ 

Sell 1114140.6 SROCLOR 1232 112113 16 0 00% 10 11 - - 47 10 

Sol 43461211 R1M2 up/kg 10 0,0% 12 12 - - 47 10 12 

Sell 1.tl1091 AR00L041 1246 13M11 10 00% 10 47 0.0% 10 

11001354 M 00770 10 0 0.0% 10 12 - - 0.0% 10 12 - - 

021 9ROLLORt 30 1112 10 47 

Sol 37321.231 21001_011 1102 - 133 10 0 0% 10 12 - - 47 0 00% ID 12 

Sol 19221 1,2,432chlonobeneena 0200 1628 6 0.2% 0.12 1000 320 10227 12 0.1% 0:14 010241 0.17 420 

Boll 501 1,2Dkblor0benzone 044.4 2620 620 0,65 065 10127 10 0,2% 0154 410194 0,11 

Boll 541-711 ombonzone 0243 2026 0 0,0% 0004 610 - - 10297 

001 Soll . Dlobl0m0errur re u 0.1% 0.11 10207 71 07% 6101 440 

loll 90121 iMeP141apbßelene m011ry 

110 

09.6% . 140 4616 B0% 1001 

loll 95154 4,534obloro2T0e5l 100160 00% 0010 0.015 0.075 0.0% 0,016 

Soll 20.00.2 mml 100m2 1oA o.oa9 - - 1 0.0% odne 140 ou5 9,u 

Soll 120112 1.4.91011341331 0040 2027 0.0% 28 0018 0.090 10201 104 o.0a0 140 0.029 .40 

Soll 105019 2.411041103101 1001X0 921 0 0,0% 00110 34 - - 10201 0 0.810 0.0110 140 - _ 

Pao 0315 8004045505 Tubbs 4-11o40_Irv.e013wex 



Tablo 4-1 

50441411011 Summery of Soll Matrix Dala 

Former Kest Properly 

Carean, CA 

Malrla 
CAS 

XUmb ar A^alVle I 1 

>61e4 

c 

e0 Otorclan 

NmberofNmbaror 
Samples Detect. 

P en 

Detected 
MlnmumOt MenlmumOL 

Minimum 

Value 

81.513.31.5 

Value 

!lumbar ̂  
lXrel BempinOeboó 

F 

Deluded 
Minimum DL Maximum OL 

Minimum 
Oelected 

Value 

Mexlmam 

Value 

Boll 51-236 OinlhoPhe^ol mOIV& 2027 0 0.0% 0.046 190 - _ 10201 0 00% 3046 720 - - 

Soil 121-146 2.4-0213021uene m0189 2027 8 0.3% 0.01113 30 0,088 3,1 10201 0,1% Oo11B 160 0.051 3.1 

loll 00320.2 2.3031Sololuone mO33 2627 0 00% 0000 83 0.0% 170 0.050 

loll E8-7 a^apMhalana RLMm 2827 1 0.0% . 2H 2B 0,0% 01 0,19 2.0 

loll 03579 2Cm0r0phenw mele 2027 0 0.07. 0.01113 27 - .. 10201 0 00% 301ID 140 - - 

loll 01373 24dothanaph8alono m0N'0 2627 Ion 712.8% 0.0008 280 10201 ]6]1 79.6% 0.0000 47 0.0000 280 

Soll . . i 

M 

m020 40% 0.0118 20 - - 10291 2.0% . 

loll 061nn 24411/0000138 mOhp 2327 1 0,0% . 33 0.10 0.18 ccal iao 0,10 0,10 

loll 076-6 RNlbophe^oI mOMO 2627 0 00% 30110 25 - - 10231 0 00% 00110 100 

Sol 04-1 mOM1p 0.0% 230 - - 0.0% - - 

loll - 4M^mvlMenmOn mOM 0,0% 0.0118 9 - - 0.a% 0.0110 0w9 
Soll 001332 3/NIOSannlm 01020 2821 0 0,0% 0.01 32 - - 10291 0 0.0% 0,01 100 - - 

Boll 034631 4.17-133llm2-Melhylphenol mo581 2027 0 0.0% 204133 10201 0 0.0% 00433 1020 - - 

Sol 101-653 4.111romophonyl.Phonyl Emor mOM 21327 0 0,0% 0,0087 20 - - 10291 0 0.0% 00067 100 - _ 

0930-7 4.31413033.11087732101 m0N'9 2627 1 00% 0,0110 30 0.087 0.087 10201 0.0% . 160 O,OB] 0.08] 

Soll 1002173 4chWoanlllhe 100M10 2821 0 0.0% 0.01113 20 - - 10201 0 0,0% 00110 ISO 

0011 7005-723 4CM1loiophenyl-PhenylENOr 0.0% . 067 21 - - 10251 0.0% iW - - 

Sol EPH4 rvM00Mplmnol(p.OrmOU RAW 1 0,B% 04 0.14 014 1P% 0.14 0.42 

Soll 0.0I3 4NIO00nlllne m0/X0 0,0% 0,0470y SO 102E11 0 0.0% 0.0463 140 - - 

4Nllmphenol mac 202] 1 00% 01 . 0201 1 00% .We7 iW 0,1 

0oll 83323 mp/q E2B% 13 , 11 0201 920% 17 

5211 200363 MmnpOlhNe^a log/kg 2801 430 18>% 

0f.00 
0901 109% ed 

loll 02-532 me/Po m ta o.i% 0.1% ite 

Sall 3 AnPmOena 080/h0 2327 1074 40.0% 0.0004 16 303383 0^7 10301 40E3 003% 

0 

0004 37 0.00064 23 

Soli 103.333 

n0 

mg/kg 20213 0,0% . 21 0,N 0.24 00% 01 110 0]4 024. 

Sell 0237-5 3e11121 e Mg/173 2021 0 0.0% 0.071 240 00% 0.071 130 

Soli 03363 naOcmAmhmoen0 mg/k0 2327 1332 821% 0.00086 81 0007 35 10201 7580 ]3.]% 0.00035 05 002] 47 

Soli 5032.5 Bosco lalPyrOne mg/kg 2327 1454 660% 000040 2,3 10701 7083 080% 0.00040 43 00006 

Soll 203032 Sumo tblFlwra^Wem nmk 2527 1142 43.3% 0300313 2.2 0201 6074 693% o.ocoos 42 18 

Sall 10124s Banco 100.pPeptone mO/k 2327 1120 40.4% 040047 0,2 eA 10291 3772 06,5^A 000047 45 0.33062 

Sell 3 na01gE1u0m^Olone myk 2827 

01 

189% 11 10201 2L0% .0007 

Sall 61363 m 0 myk 2927 0,0% 0004 100 iP 1023i 0.1% 700 

Soil 33511 131178 NwMl myNO 0z07 o 0.0% 0.064 31 10201 00ob 0064 160 1,B 10 

loll 111314 2I22ahlomoNO70MO2ane molk 2927 0 0,0% 0,0118 25 - - 10201 0 0.0% 0.0110 120 - - 

Soil 111s421 56/23hmme1171)Smer 01N12 284 0 00x 0.0110 23 _ .. 0,3.10 2,3110 110 - - 

Soil 100004 e122Cmemhupr0py05her m0lh9 2127 0 00x 0.01115 24 - .. 10201 0 0,0% 08111 120 

Soll 11731-7 Eü(2EtONh^aN1Phlh0mlo molk 2527 33 19% . 

soil O6B87 Butyl BmrsNPhlhalele mOINO 2327 20 1.0% 001310 24 0.024 3.1 10291 118 1,1% 00110 10 0.023 3,1 

00105111.00 Consullants B5M84-sSOG Tableo bit 4ü_1020184154 



Table 4.1 

81atlstlOal Summary of Boll Matrix Data 

Former KEW Property 

Carson, CA 

Me111x 
CAS 

Number 
McINa Ilnl1 

a6bc On 04a1011 

Number ° 

6 

emplea NOele°1e 

r^°^t 
nefecletl M nlmumOL MelmmnCL 

Minimum 

Value 

Maximum 

Value 

relNumberel 
Bampix OalauN 

Parent 
Detected 

°9numOL Maximum 14 
u Minimum 

OVVluetl 

Mexlmuu 

Value 

oei oe m9/N9 60.4% zR . mm1 8231 600% 000050 2x 

Soli , enz(a,n)MlNamne m9/kp 

3R6 

160% 87 80012 OmOR IO2B1 266% 000052 46 

Soll 2644 mWy 0.1% 0.0072 23 1.2 10291 0,1% 120 0.11. 

8111 2400-2 CIemNPnuelq m0/170 2627 126 4.8x 0.0003 31 0201 9.6% 
. 

Soll 131,114 ethylPhthalate m0/M 6.9% . . 0.064 08 ICxB1 741 7.2% 00J 120 2,> 

Soll 84743 01n4uWPMnelab mWIR 2821 0 0.0w 0.033 26 0.1% 0.013 02 0102 

Dull 19444 01n0e171 Pbmalat0 makB 2621 2 0,iw . 48 0.0% 0.I2 . 

023 

soll w4U Flparehthene mg/k0 1711 66.12 . 

ab2 

0201 A,8% 0o0MB 

Solt .50, 73,7 mg/kg Bop% ,0WYU 3.1 0W0m WW1 4121 40.0% .00076 0.00070 

Soll 97464 Hixatlnt°ra1,39uUtllem 00109 2628 0 0,0w DO 20000 - - 10202 0 0.0% 

01W 

- _ 

Soll 116741 Haratlp°rW°nz°n° mW0 0.0% , - - 0.0% - - 

i7d HemcM1lwa/cl°Penm4lane WNW 0.0% . 1270 13201 0 0,0% 00116 700 

Soll 72,1 - mWN9 0,0% 00007 R3 10201 1 0.0% .0007 110 

Soll 10740.5 Illua10(1.23gNPyMw 1112/1m 2821 532 21p% 0.00053 8.7 0.00070 1.9 10201 1247 37A% 400053 49 080000 3,2 

Soll )0-601 l0eylwmne mWkO 2021 0 0.0% 0.0007 24 - - 10201 0 0.0% - _ 

Soll Me1M1ylPhenol mWNO 0.0% . 18 - - 433 00% 0013 y2 

Sell 018184 NaphNalono 7336% 0.24 0.20 82000 10207 3400 52.2% 0.23 " 740 016 02040 

Doll 09453 NlWbeneen° mölke 2027 0 0.0% 0.0110 150 - - 10291 0 0.0% - - 

Soll 01764 NNIImaeJlmeNNwnlne mg/122 20¢5 0.0% - - 10290 00% 00011 120 - _ 

loll 02194,1 N-NIROeaErmpmpyl°mino 0.0% 22 0.14 10091 1 00% m01 120 0.14 

Doll 04104 N0114°°001phon3anNnB sots 2847 1 00°0 24 65 6.6 10291 0.0% . 120 02A 65 

.Soll 27445 nlecblomphenol mWkg 2627 0 0.0% 0.0403 260 - - 0.0% . 1300 

Doll 06414 no 1940 741% 2 00Wh0 06 í0W1 0310 608% . Im 
, 2027 0,0°b - - 10201 00% 0.009 140 . 1.0 

Doll 1204704 74.110 MOD 2620 2004 78.7% 0.00049 2.1 0.05066 240 10291 8820 66.3% 040099 2.1 240 

Sall 110001 POW. m91N0 2620 0 0.0% 0402 37 - - 10700 0 0.0% 0402 630 

iPH 

Soil c10832WpH Nlpho4o°1310-m2) m01k0 607 080 704g° 6 10 10000. 2020 1025 800% 6 10 32030 

636NJPH Pllp105n136-301 3.0027 577 350 66.0% 0.0091 04092 7000 2010 1107 64,6% coono 0.5 050001 

Soil C214I6PLIPH Mlphallos IN1-C10) n9101 637 264 452% 10 452% 10 6200 

C1] CJRMOM /croak. m01ke 9i 351 504% 10 161PL 76.6% 10 90004 

NCM Nome110e1c5-cUl m0M1 426% 0.02 48% . 

o4n2 

0.02 

0102 

. 

Soll C0016MOM N .hoelc9-C10) ROW 6`Si 627% 1041 40.8% 41000 

RHCm44 76WIPBbdOUmHytlraarhone(c5c4A) 40,0% . 6.0% . 

6 

m91k 022% n9 maI lfies 74,6x 40 . 12naaw 

Soll PHCC04 7pHm0we0line molk 2026 1668 60)% 0.030 042 0049 01100 102211 4101 08% 04001 12 0043 

.0.220034op9ethnl9 

110m0 2627 1723 056% 7 7 7 78600 10291 7609 70.6% 7 7 a 320009 

Faxa 0or15 660484_30337emee4a 004.0i0401300 



Table 4-1 

Statistical Summary of Coll Matrix Data 

Former Neel Property 

Canon, CA 

a6loamn Ommlon 

Malfix 
xumb 

31213312139. In x c en 
m Maximum 

NumbervlNUmbarof P 
Mlnm'm Maximum 

n Minimum 12 Maximum DI ecle 

O 

Detected MlnlmumOL MelmumOL Selected Saleataa eamplae 0e1e4 Detected Samples Oelecle OeleeleJ 
Value Value Value Velue 

VOSe 

211 20-223 1,1,1.2-39acpbroalne2 upg 2824 0 00% 011 370 - - 1022 - _ 

Soll . 1,1,1.TrlWlumanran. u0110 2624 0 0.0x 0.11 480 - - 1022 1 o,cx 0.11 112 038 

Soll 711.245 1,1R2Te33712me122 U23.7 2024 6 0.2% 0.09 920 t8 1022 21 0.6% 102 e20 

Boll 7300-5 nu uplu0 2x24 02% 0.17 440 %4v 60 10200 10 0.1% 0.10 0.za 

Sell . . 11.ohmernalryma u0Á10 2021 0.0% 0.11 - - 1 0,0% 011 100 

Soll 74304 1,1.22122042 2/2 2024 0 0.0% 0.1 320 - - 0,0x . 0,ie 010 

Soll 23683 1,rowmmapmpane 0.0% . - - 1022 0.0% 0.14 000 - - 

Soll 079313 nnaenv uOrlW 2s24 Do 0.4% p1s 840 V.n 740 10200 27 0.3% 0.13 OP) ¢11 

Sell 2410 2624 11 0.4% 0.2 1200 160 10200 24 03% 2900 . 

Soll 04623 44puramNbmame u00'-0 2024 102 52.2% 0.2 64000 54,0% 010] 

Soll 6s10u 2ol4omo0CFlompmpene 0.0% - - 10200 561]0 0.0% , . 

1pLWi 2016mmmineno([001 u0M0 2829 00% 012 - - 00% . 0.61 

Sell 

', 5 602 

4 1,20kblolcaNana x004 , 0.1% . . . 01% 0.11 1160 ma 

Sell / omprapana u0M10 2024 0.1% . . 01% 012 1200 , 

110019 2024 8913 74P% 0.072 0,0]S. S1W0 10240 1701 10.5% . 0.070 

100 

Sell - m ono upMO 2624 00% 0.17 320 - - 10200 

Sall 9 69220/7 201212pnpna 2024 0 0.0% Die 840 x000 - - 
Soll 70-00-7 % wm(m.InNLUNnewne) uVOw 7042 101 Sox to 17000 32 10280 816 7.0% 16 4232 . 2100 

Boil 95-40e 2cn133.12e71 upnp oes4 0.0% coop 210 od 8.0 10280 a 0.1% 0.070 520 B,m 

Solo - 736 3 a 4174.7 282 0 0.0% D.a 10000 - - 10280 B,1z 2502 91 

Sol 1069121 4Cnlam4wen. 34023 2624 00% , 200 0.27 10290 1 00% 400 09 o.x] 

loll memom McNgz.Pemannnn 212 01z 2 4000 Cv 2.3 102313 oa% 0000 1n 
- nv upnp 2822 13x2 60.6% 4E 1200.0 4v 120 1029e 7030 77.1% 4.6 2000 . 

Sol! . . 41047 2024 1334 Gab% 0300 240 OA fizs% 

105261 erv onaneane u0n0 c,0% . 1.6 6180 102]0 0,0% , 0411 S1 
Soll 4 u0M10 0.0% , - - 0,0% . - - 

7227.4 rorneorane u7AU 0.2% 000 0.14 O6% no0lMlo 
Bromolorm 2112 2624 1200 2.3 10290 0 0,1% 03 220 140 211 

Boil 74-83a 13203422 upnp 2024 79 30% 013 7700 102 10290 201 27% 0.5 8700 

131 isisd Carbon nlwnsa 1927 2022 1245 0,6% 0.13 720 0.19 120 10208 6657 623% 0,17 790 

[.trnonTe4a0nloAee vyM 0% - 10200 I 00% 0.16 1400 

v 00% 011 x10 0.12 . 1A% 0,14 

2óq Oxa 

urykp 

rana 00000 x5G 0.1% 0.1% 0$] 1000 1p 

Soll Chloroform n uynv 2624 121 4,0% 0.11 am 0,15 80 10270 701 7.0% 0.11 700 o,1S 110 

loll 74-87-3 mmeNnne 004:0 2624 25 1.0% 0 27 0700 010 10770 74 01% 

a 

0x6 
Soll relre 17107 3624 r 0a% a22 440 0.1% 0,13 1s2 o.2f 440 

Boll 12221a unibDlonlOmpmpene heno 2624 0 0.0% 0.11 360 - - 4022 0 0.0% 01e alo - - 

70017MOG Corm bota. Pap 00116 5130413421033 Tablas 21 to 481 03717 3123 



Table 4.1 

Stalleticel Summery M Soll Matrix Deb 
Former Kest Property 

Gerson, CA 

.61e.=16n nlea19n 

Matrix 
Number 

Aualyle 
Unit 

ry NumbarciNUmbarcf PM ól Irrum vlmum 

- Samples Dens. DI I6 MlnlmumOLVUlmureOL Detected alece y 011 0116 MlnlmumOLMenlmumOL elecaJ neteokJ mpea Detected 
MValue6 OVelue6 

ampea eece eeee 
Valua Value 

Soll enellaep/epyl6anzena) 1284 f6.0% 0.26 OMB 25.8% 0.0122. 

Soll 1244101 Olbomeehlcmmalnuno 0P% 01 09% 

0e1 74-958 OmromnmeNane e/Na 2624 0.0% Oz 1700 50 60 10200 0.0% 0.2 3100 

Solt 108204 011sopropyl Elnar(OmE) u0/NO 2524 4 o.rs% . 450 10200 14 81% 11W id 

Soll N1P6 Ethanol e4% foocao Om zicw o.i% 45 100000 

193414 ElnNhene6ne 61,6% 0,11 O.irz 4202 10200 eib% O'1 R44o 0 0.12 nM0 Solt 

82 037-92.3 E1nWd2MEmur(EmE) u¢/W 00% 016 470 - - 00% 0.14 - - 

Soli d04 raenll ue/Ne 2624 0.0% - - 10201 O.n 0.47 

Soll 72121 Freon 113 up. 2022 0 0,0% . - - 0.0% 21M - _ 

u9/N0 0,¢°A 014 410 . 09% 013 . II 
floll 70-09-2 1NyloneCmanOO 06% , Os% OAA . 

Solt 1E34á9-0 McNybWn9urylEher Mk 0.1% 0.25 , toxM 73 0.]% 611 

Soll iM-61-9 9utylMnzene u04Á Oie% . 10 o.i6 . Oa117 . 

Soli 90478 oxl0n6 ue/Ne 204 17.4% 410 11000 06% 410 . 16wo 

0 1 Nmxlono u¢/Ne rob% 0.1e 106% ods 2m . 3AMO 

Soll 0087.6 leopmplmluene ueM1.e iRPS 4B.x% . a13ó 00.62 . 12930 

611 1004551 PrePylbonxem 39.0% 017 410 6% 0.19 . xgMO 

1369aá OulNeonzono I]x 610% 2790 M,x% '630 loll 

ne/NA 2024 o,3fi 0166 OPO se v o,eA 61n aio 0z1 73 Soll 12-425 Strono 

Soli - - - ap4a69 lenamNlAOnlFmTRM1E 000 
brldulylNCOno111041 uOAq R4°b . . 1P°b . 930 Soil 7085-0 

Soll 08826 9urylnonzono up/kg 2624 >6i 201% 102M 1400 l3% 0.072 420 

Soll 121-feo TolrucnWmmbene 1A% . 010 ¢IA 11.0% 001 014 
Soil io3s345 Tew.n. uv/NO 1003 313.1% n7/ an 42.0% o.n 

Doll . une 0214¢ 2014 O2% O.m 0.63 1500 %93 110 acá i6M 
Sell 006190.6 Inh-0,oülhmrepmpno 0.0% 0.2 - .. 0.0% - - 
Sall Po1O /lamen. 6p140 oa% 016 On 61 0.5% . 720 

10606a NnylMabre nyNO 2622 0.0% 2.0 14000 0200 9200 10280 0,0% 2 3 3301.9 0200 0200 

Son 6áY4 2.0.110112 uyIM2 2024 0.1% . 10200 0.1% 0L 0,10 

Soil 1o.Wrsw %lanesioM1l 00140 2010 iRxv 90.9% OdE x14 010 14000 iW57 3022 Sod% oa3 100 oa6 tnOMO 

Alldolorhnuonfiu6ue131.Wn 

Not 2181066° 

RIec1 

'Plllnoludeaoam01um11w1edobovegmundamleve 

DL'.e°mpb-°p2nNnncloclbnllmll 

mp/m mlllprnrn put gl0p rain: uplryOminwpnm per Nllrgnm 

Osoa 410 05 o Ooo,,'lO n, t, Patto 10 of15 02142200/o TChIeoM111e445 12201341 



GoomntecConsulint 

Table 4.1 

sNneucel Summet cr SOH Manx De 

Former Keel Property 

Canon, CA 

Ma41x ryumYer Melym+ Vnll 

>10n 

ry pore 
.q.>1Nnum.1 

mEere ornent 

P.t.m.0 MnlmumCL Maximumm 
MlnleS.m 

vewe 

MelecmeJ 

ovo. 

lair 7440-30-0 mmnY mykp 28 12.7% 0142 0303 021e 611 

Soil 744638.2 Ananie myka . Rw 106 01.296 0.13 0.298 0.423 53.2 

Solt 1040-362 eerlum m9mk9 204 204 100.0% 8.27 

Sall 7440t11 eaMllOm 021111 128 621% 00037 0.130 00241 ONe 

Soll 7440. 43.0 

440.4]5 

mak0 204 40 19.6% 0.0099 2.122 . 1.24 

Soli Chromium mylq 204 204 00.0% - - 
CM1mmL1,Hrverelent 4000 e 15.8% 0.055 022 0.032 0.03 

Sall 7440964 Cobalt mylq Rw 204 102.0% - 142 105 

Solt . 0 Coppor mdk0 ew 204 102.0% 0.3M 

Soll 7430. 02.1 mu/ kg 204 201 00.6% 0.0527 0.0527 0.53a 160 

Sill 70300755 M.rwry mdk0 204 100 01.6% 00013 . 

00.1025 - Molybdenum mykp 01 12,2% 0.0225 2.01 

Soll 7440. 02.0 NIKKOI mYlk9 204 100.0% 1.71 20.9 

Soli 1750964 Selenlmn m050 204 1.0% 0.176 0.351 

Soli 7440-229 Silver m000 204 e 4.0% 0.0200 0.117 0.12 0021 

eau - melkp 201 iS 04% 0.0007 2.220 6140 0.20 

Soli 7440.62.2 Mnallurn m9lk9 204 204 100.0% 4.08 81.9 

Soli ianoaea mm= mmk9 204 224 1000% - - 0.6 176 

PCBs 

Soil 74.11.2 0700100 5200 OB 2 0.0% 10 10 - - 

Soli 11104.262 pv0CmH1221 0050 DO 0 0.0% 10 10 - - 

Sol 11141106 012001014 1232 imam 06 0 0.0% m 10 - - 
Soil 63400-249 04001.014 1242 ne00 08 0 0.0% 10 10 - - 

son 12612.209 2202/041225 52411 90 0 0.9u 10 10 - - 
1102709-1 .513001_00 1264 00110 03 0 0.0% 10 10 - - 

Soil 11096-82.5 7400104 1200 50501 0.9% 

Soil 732423.6 7400/041202 5001 00 0 0014 12 10 - - 

57005I9Nm. 

Soil . 1,2.4.rnrnlompenrene ugnio 240 0.4% ais 58D 5C s0 

Sal . . tz.olmner0pememe 591k9 249 0.0u . 
.. _ 

Sal 841-73-1 1.Yb1 10.010m0pemene 0.2% . -. - 

. -CMnbmS.mmne 

meM1a 

0,0% 020 .. - 

Soll . . ppmsene 240 III 47,5% 0.001 0.0011 ae 

Sell s-364 rs.4,znlmlm+pO.ma morva 240 0 0.094 0012 3.3 -. - 

loll 0300-2 2A,6-ipAl.mpM1amal 0000 240 0 0,0% 0.012 3.2 - - 

Soll ' m11M 240 0 2.0% 0.013 0.2 

5011 I05557-3 2,4dmm51NpM1 nel mOrb 240 0 0.0% 0.012 463 - - 

P go 11 5516 
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Table 44 
Statistical Summary of soll Mmrlx Date 

Former Kest Properly 

Carson, CA 

MaIrIH 
CAS Rly bill, 

alun 

Number 
Sample. Berec 

nNumber 

Detect 4 Minimum GIL MvmmnOL 
Mnlmuu 

Value 

Medal. m 
Detected 
Value 

Sail 41-28r 5 2A08ILOpaOnd m0411 240 dB - - 

Soil 1 2A.5MIIrnblu0n0 mplMp 250 

Sall 608.20-2 2.45mllmbbm mens tae 

Mal 01155-7 2L11branpM1lM1elena wild 249 

Sall . mpIMO 

Sall . 2MWryInapFYalane mBMB 249 122 0 % 

400% % 

0.1 0.0012 i W 

Sall 06441 J.1aerylpan M161 249 

Soil e6-74-4 2NILOenlllne mglXS 

Soil 84]68 MOO me 
Sdl OIBA1 151eM1braLenzlJlne 009 249 - - 

Sdl 104441 6I4-MeNNpimnol 09n9 240 

Soil 00-042 3-141tiodallne 110170 240 32 - - 

Sdl 4,1.13419m2rmolhalphond 16911ie 240 00°4 . - 

Soil 101.551 0904 249 40 - 

9010.7 tmp6eWPLarrNFWer 406e1-MeONpn.ral 00104 

Sol 105174 m91M 

Soll i006] 3 4COIm0pb01nybpLOnylEerOr 11942 210 

soll MEFH4 AMmFNPLnol(pereaaU 0099 
Soil 100017 aNlkmnlllm 119/50 240 

Soli 4 Nlwpnbnol 519019 240 3.2 - - 

Soll 8312.0 Acidaplilbene MOW 219 64 E1.7% 0.0009 12 

Soll 20e150 Amid namNn 09104 240 

Soll 02-54.3 MillIna nplke 249 21 - - 
12012-7 ibillindino inglleg 240 21 oA% 0.0984 0,0001( 6 

Soll 106a31 Azobename 09104 249 

Soll 92-87-5 BenilJb mpg 00% 0.03 60 - - 

. Soli 56.661 Dann (0)Hanremnb amid 240 Xe 11.2% 0.0001 

Soll 5012.8 enzoWay/am MOM 249 0om5 60 Po6 

Sell 205-02-2 Benda (b)FwnnlM1ne myp 240 1G 0.0% 04004 

104241 Demo (0nppnryl0n0 1112N0 249 1a 62x 0.09047 12 00011 04 

Sall E071109 rieneo 240200 (k) 7110900,0/s m01N9 240 0.0012 0.94 

Soll 66967 Senmla AOM 1100X0 240 26 - - 

Soli 106816 1060781 alcohol m0/62 240 

Sall 111711 SIaRLMerwµaxVlMeYane 0911i9 240 

Mal 1 ele(zCAI0m0NN)bNbr m011m 249 0 0,0% 0.013 - - 

Sall 1 ele(2CMOmIeOpmpypFNOr m01Np 240 

Sall 111811 Sle(2£ulNlraeNlPM1llnkb malve 249 O.a% 0 . 006 5 2 1 8 I 0 

249 1 OA% 0.016 0 0,1] 0.11 

Be12a116 958496_SSGGiableaa1b4,-10 A16.xis 
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Table 4-1 

Statistical Summary of Soll Matrix Data 

Former Host Properly 

Carson, CA 

Matrix 
Numar 

nnalNe I 

>1011 

NumbemiNumberof 
Detects 

P 

nnlaalntl MlnlmumOL MealmumUL 
Mnmum 

Value 

M.lmum 
Selected 
Velun 

Soll 6019 LM1Mena mBIaB R<B 

II.B% Sall 60-l0.3 plbanxleb)Mlblamne mOM . 10 . 

Ball 1222099 OlbenzoNmn 55150 RqB 

Soll - IevNPONaIem M0/66 21B 

Sall 1311120 171meIbNPM1NeRle USN 249 17 B.6% 03013 O,R OAB 

Ball 01.24-2 - 115155 

Sail i1]9q9 OM9aMPnlNeello 115159 249 00% 12 

Soll 2013-049 FluaranNani UAW 249 

Sall ]J-] Fluorane 00M 249 

Ball 

2014.1 

ur 011 uyNp 02% 001 0000 - _ 

Sall urM0mL0nzonob 55400 240 00% ON - - 

Soll 77-47-1 1010pnnmBlnne 01100 24B 0.0% 42 - - 

Call 0]-1]1 HaPachlormilhane map 240 gE 

Sall 107279-5 0n0(1.R.3n.OlPyrOno 111.005 240 JB% 000063 13 0,32174 B.J9 

Sall . m5/10 243 

Soll 121GI)a Mn16NPlmnol m060 0 07% 0.013 0.013 - - 

Fall 01-202 Naphthalene u04W 249 141 68.8% 2.26 110 04 01002 

Sall 4 NIMMnzonO mghg 213 00% 13 - _ 

Son 02765 1.1.NItosadlmallmlainIne 1155 210 0% 46 - - 

Sou 021949 xNluaaaa.mpmpN=mme m00 249 0 011% 0.013 

sall 03-70.13 motllpnenNnmmO mgolag 249 0 0.0% 0,013 

Son . 0 

a 

LlOpnaml q/100 2.40 B 0.0% 

Sall 691a enanMrem m0/155 249 103 41.4% . . 0,00078 20 

Sall 10696-2 phenol 110/100 0.0% 00131 - - 

Soil 129-00-0 Pyrono 115/15 242 01% 000042 5?8 0.0009 13 

Soll 11669-1 PNWOm mB/M WB 

TPH 

i 01(103271-1721 NIPh0110e(C10-C32) 115/k5 Pi 6 1000% - - 1I 

Sall 06uI71-1 NlpmOna(C6.L51 m5/15 6 19 1100 

Sail L5016a2170 alPhama(00 -01B) mg/kg 0 733% 10 10 16B 

Soil an-CBy p ryn n5/k 100,0% - - 10 2400 

Soil NN Aroma. (C0-C6) 11150.0 4 60]% 0.005 0.006 

010] Sall CBLI0MCM Hometiu(CO-C10) m0/0 100.0% - - 
iPH00044 i 

0m 
Hydrocarbons (CóCgg) 11732.5 EC 20 Ou% 22000 

Soll 

B 

. 5 1PHesClaeal myNe 43000 

Soll PHLG }PHeaGeaollne myNO 240 137 66.0% 0044 0.073 0.067 

manta 

Page 13 0115 

.0 300.00 

060484 25OG tables 4-1 m 40_10-201321 
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Table 4-1 

61011011ael Summery of Soll Matth< Data 

Former Kart Property 

Damon, CA 

Matrix 
Number 

FnalNe Ilnll '10 

I 

NumbarofNUmbaror 
Sample, Detects 

Percent 
nelaaletl Ml nlmum DL MaxlmumOL 

Minimum 

tl Value 

Maximum 

tl Value 

VOCe 

Soll 036203 1,31.2-T3reaMwalM1eno 1131110 249 0% 1600 - - 
loll 71ó65 1.11-T33IamaNwe 0032. 240 0,0% 1160 - - 

Soll nemo 240 1 04% 0a 1000 15000 19000 

Soll I0W6 f.tz.T9Mlomamon. 11.300 249 O.Ox 1000 

II 73343 1.1D131333ene pm9 24p 1000 - - 

Slot .73334 1.1D13333ene 0n - - 

Soll 13133533 1131omwo2mpana 4634 24e 0.0% NC - - 

Soll 011313 1.2,343111ortbanxene 11.3174 249 0.4% 1702 230 230 

Boll 05-10-4 ne open 249 2.0% 0.3 2533 1.1 4700 

loll 0347341 120.T3meNNAOmmno 40140 249 115 47.9% 07003 65 0.11 90000 

0312E 1,231lbrome.3314174533523 4e4e 240 - - 

10843-0 1233633wlM1am(E33) .. _ 

5511 10736-2 okAlwreNeno 4030 249 203 

Sot 731373 12 uO N p 290 00% OP1 12 N - - 

1s,6i0m olbNbwrsena 44124 -609 09 19.8% 0.070 220 o.i6 sNW 
Sot 142304 I.3-3FAbropmp,m 3113 240 0.0% - - 

Boll 004-237 22DCAIwopmpono 40110 240 2000. - - 

9oll 7033-3 ono(MOIAN[NylKObno) ocarp 240 12% 43900 fi.0 04 

Soll 066103 23AbloNlurme 40719 244 

015 
- - 

Coll 601-408 2H36none 40139 9.0% 26000 

Sol! 103433 4ema 249 DO"b 00an 470 - - 

Sot mrv1ml anauN¢.>m.n6na 339 249 - - 

Sot e2434-1 Suono 109 249 60 20.1% 4.8 20000 11000 

Sot 71-43-2 13011.116 40405 240 106 azs°e 0.11 200 o.Ip 34000 

Soll ID0661 BI01110170FIZIMS uPYq 244 0.0% 09 040 - - 

. 24976 Soomoolloromolhene ugarp 249 0,0% 6203 .. _ 

Sou 6-25-4 SoomedfolloromeNene 1370 249 

Soli 76353 Brornolono 100100 245 D9% 94 3300 - - 

Soll 74360 133momothene 1511 249 W% 740 000 

Soli 76-163 Caton Cilsolado ugke 240 07 n,a% 0m mo pl9 .1n9 

Soli . n en n . 1000 1400 - 
Soli 140367 ceb10m1 aAa 0.0x .. _ 

Soli 7630-3 cbinmemnno 104103 240 0.9x moo - - 
Soli 7383 Chloroform 100109 240 1 DA% 314 770 . 

Soli z4LYa cbbmmaNmn 13315 240 . 00% 0.4 . 

Soli 1333%2 DICM1IwcelAeno 2.4% 0 23 1300 0A1 66 

Soll 10001019 o1e1,333143779lapana u4h4 210 0 O0% 0.15 020 - - 

P De140l16 5511404_00001501w0.1o43 -iDQ0I3xla 



Table 4-1 

Statistical Summary of Soll Matrix Data 

Former Ken Praperly 

Carson, CA 

Matrix 
Nmnber 

i'nelNa Brig '10 X X are 
mpleelNOeieciel 

Numbs/ 
0114410 

Minimum DP Maximum n 01011 OVelue belanlee 

Velue 

ene(leopmprylbemmn0l u0M0 t11 <J.0% O.OBb 0,2< 12000 

loll Iw4481 gbmmonNOmmolbon0 uOMA 240 0 0,0% . 1100 

Soll 714e5 DtbromostailtaiN 04170 wB 0.0% . 3100 

8011 104204 UlkeprvpmENegowEl 00061 249 0 0,0% 0.2 1100 .. _ 

Soil 0447.6 441 240 v2a. W 209000 13000 17000 

loll <1-0 elpNbanvna uBAe 249 120 8.2% 

40.0% 

0.n 88000 

Soll 03742-3 CUEAIagEieE1 sIIIN+M 0070 060 

764044 4641 11 I0731 240 710 - - 

Soli 43-1 

8 

' 00170 240 0 0.0% - - 

Soli 76-714 Roos 12 0074 249 

Soll 76462 MBIAyrenBCMOWa 0070 0.0% . 

rz8W0 eall 1334464 MelbtiflBn-B441 0070 0,0% 0.111 - - 

Solt 124414 eOMbonzono 0009 118 47.4% 0.13 18 . 

Sell 06-47.6 oxymna 00M 100.0% 300 

Soll 37-1 µarxylena u0IX0 1 100.0% - 1 200 

mA repyllduene 0000 249 106 422% 53 . 10800 

Boll - p3pNbonzono u2M 102 41.0% 0.17 2100. 20000 

loll 136-094 14.4744bonkone 00.49 249 110 44.2% 230 0.8 7700 

loll 100-426 01641 u0133 C.9% 11oo - - 

Boil 004443 -Amy4Me1y1E1er(TAME) BAN 240 9A% 01 070 - - 

Soil 70089 toil.01141 ambal(ieq) Wig 240 BENNO . 

Soil 04064 W41304eenune 10130 240 07 22.0% 0.000 070 082 440 

Soil 127-104 Telraohdorooltiono Wog 240 700 - - 

Soil 100443 Toluene 11.44 24 ]] 00.0% 0.12 080 . 

Soll uOM1q 240 0A% 1100 

Soil 0001424 tran41.341ohloropropone uslog 240 0 00% 0.21 0600 - - 

Soll 74014 1343.3 u0 240 C.OM . 

Soll 106444 Nnylpeohlan0 up/kg 340 33000 - - 

soll 7601-4 NnylCMObtlo 1.0.40 240 0 0.0% 0.17 060 - - 

Soll 103620-7 Xylonoe.Total u9M9 340 131 484% 0.10 B3 0.20 240000 

All 0 

B 

31.2013 

-.Not apclrabl0 

2wb . 17111 wlrel10 eboro Am1m10111120 

Somptospo Mo 04.4000 1114 

40330.m111m0 4.a,11mWaena'.mlereomm per MloBrem 

Papa 180116 00040neErn4e4144 4.im4d404013.1d1r 



Table 4-2 

Statistical Summary of Soil Vapor Data 

Former Kest Property 

Carson, CA 

Matrix 
CAS 

Number Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected Units 

Minimum Maximum 
Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Soil Vapor, Sub -Slab 71 -55 -0 1,1,1- Trlchloroethane 2075 34 1.6% ug /m3 021 260 1.0 100 

Soll Vapor, Sub -Slab 70-345 1,1,2,2- Tetrechloroethane 2075 0 0.0% ug /m3 0.12 210 -- - 
SollVapor,Sub -Slab 79 -00 -5 1,1,2- Trichloroethene 2075 0 0r,% ug /m3 023 460 -- - 

SollVapor,Sub -Slab 75 -34 -3 1,1 -DIahloroethane 2076 0 0.0% ug /m3 023 230 -- - 

SollVapor,SubSlab 75 -35 -4 1,1- Dlchloroethen& 2075 1 0.0% u0 /m3 0.37 370 18 18 

Soll Vapor, Sub -Slab 120 -82 -1 1,244- Trichlorobenzene 2076 1 0r,% ug /m3 0,59 1100 1300 1300 

Soil Vapor, Sub -Slab 95 -63 -0 1,2,4- Trlmethylbenzene 2075 64 3.1% ug /m3 0.12 280 2.7 2200 

Soll Vapor, Sub -Slab 106 -034 1,2- Dlbromoelhene (EDB) 2075 0 0.0% u9 /m3 0.19 600 - - - 

SoilVapor,Sub -Slab 95 -50 -1 1,2 -DIchlorobenzene 2076 6 0.4% ug /m3 0.17 400 5.4 780 

Soll Vapor, Sub -Slab 107 -06-2 1,2- Dlchloroethana 2075 4 02% ug /m3 0.22 210 4.5 47 

Soll Vapor, Sub -Slab 78-87 -5 1,2 -DIchlorapropane 2076 6 0.2% u9 /m3 -0.38 260 5.2 22 

Soll Vapor, Sub -Slab 108 -07 -0 1,3,6- Trlmethylbenzone 2075 21 1.0% ug /m3 0.14 550 6.3 1000 

Soll Vapor, Sub -Slab 100 -99 -0 1,3- Butadiene 2075 1 0.0% u9 /m3 0.16 360 2.2 22 

Soil Vapor, Sub -Slab 541 -73 -1 1,3 -0Ichlorobenzéne 2075 1 0A% ug /m3 0.085 300 36 36 

Soll Vapor, Sub -Slab 106 -46-7 1,4- Dlchlorobenzene 2075 8 0.4% ug /m0 0.10 160 2 110 

Soil Vapor, Suh -Slab 123 -91 -1 1,4- Dioxane 2075 31 1.6% u0 /m3 0.25 2400 1.6 200 

Soll Vapor, Sub -Slab 540 -84 -1 2,2,4- Trimelhylpanlana 2075 37 1.8% ug /m3 0.19 87 2 140000 

Soil Vapor, Sub -Slab 78 -93 -3 2- Butanone (Methyl Ethyl Ketone) 2075 439 21.2% ug /m3 0.5 790 2.7 210 

Soil Vapor, Sub-Slab 591 -78 -6 2- Hexanone 2076 22 1.1% u9/m3 0.37 680 0.60 360 

Soll Vapor, Suh-Slab 107 -05 -1 3Chloropropena 2075 0 0.0% ug /m3 0.32 990 - - - 

SoilVapor,Sub-Slab 022 -90 -8 4- Ethyltoluene 2075 40 1.0% ug /m3 0.14 370 6.4 1300 

Soll Vapor, Sub-Slab 108 -10 -1 4- Methyl- 2- Pantanone 2075 4 0.2% ug /m3 0.09 270 3.8 14 

Soil Vapor, Sub -Slab 67 -64-1 Acetone 2075 1224 50.0% ug /m3 1 410 8.2 1300 

Soil Vapor, Sub -Slab BZLCL alpha- Chlorotoluane 2075 0 0.0% ug /m3 0.14 360 -- - 
SoilVapor,SubSlab 71 -43-2 Banana 2075 189 9.1% ug /m3 02 72 0,53 62000 

Soll Vapor, Sub -Slab 75 -27 -4 Bromodlchloromethane 2075 32 1.6% ug /m3 0.2 470 0.92 370 

Soil Vapor, Sub -Slab 75 -25 -2 Bromoform 2075 2 0.1% ug /m3 0,11 050 2,2 3.1 

Soil Vapor, Sub -Slab 74 -83 -9 Bromomalhana 2032 33 1.6% ug /m3 0.28 860 4.5 95 

Soil Vapor, Sub -Slab C10C12ALIPH 010 -012 Aliphatioa 2069 48 2.3% u9 /m3 94 

' 

48000 110 59000 

Soll Vapor, Sub -Slab C10Cl2AROM C10 -012 Aromatics 2069 16 0.0% ug /m3 74 38000 140 3400 

Soil Vapor, Sub -Slab C5C6ALIPH C5 -C6 Aliphalics 2069 40 1.9% ug /m3 44 1400 58 380000 

Geosyntec Consultants Page l of 5 SB0404 SSCG Tables 4 -1 to 4-6_10-2013 xlsx 



Table 4 -2 

Statistical Summary of Soil Vapor Data 

Former Kast Property 

Carson, CA 

Matrix 
CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

Percent 
Detected 

Units 
Minimum 

DL 

Maximum 
DL 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Soil Vapor, Sub -Slab C6C8ALIPH C6 -C6 Aliphatic° 2069 57 2D% ug /m3 55 1800 100 1800000 

Soil Vapor, Sub -Slab CBCIOALIPH C8 -010 Allphatros 2009 63 2.6% ug /m3 78 2000 120 210000 

Soll Vapor, Sub -Slab =1 CAROM 08 -010 Aromatics 2060 23 1.1% ug /m3 66 34000 120 19000 

Soil Vapor, Sub -Slab 75 -15.0 Carbon Disulfide 2075 122 6.9% ug /m3 0.22 600 060 230 

Soll Vapor, Sub -Slab 68 -235 Carbon TetracMOrlde 2075 7 0.3% ug /m3 0.39 610 2.2 99 

Soll Vapor, Sub -Slab 105007 Chlorobenzene 2075 2 0.1% ug /m3 0.10 280 2.4 48 

Soil Vapor, Sub -Slab 75 -00 -3 Chloroetbune 2075 3 0.1% ug /m3 0.29 680 3,8 65 

Soll Vapor, Sub -Slab 57 -00 -3 Chloroform 2075 339 16.3% ug /m3 0.27 880 1.5 8400 

Soil Vapor, Sub -Slab 74-87 -3 Chloromelhane 2075 18 0.0% ug /m3 0.29 1300 9.7 200 

Soli Vapor, Sub -Slab 150 -59-2 as1,2- Dlchloroethcno 2075 9 0.4% uglm3 0.28 600 4.2 130 

Soli Vapor, Sub -Slab 10061 -01 -5 61s -0,3Dlchloropropen9 2075 0 0.0% ug /m3 0.29 320 -- - 
SoilVapor,Sob -Slab 98-02 -0 Cumene (Isopropylbenzene) 2075 47 2.3% ug /m3 0,3 240 0.75 100 

Sall Vapor, Sob -Slab 110-02 -7 Cyolohexane 2075 42 2.0% ug /m3 0.24 120 2.5 14000 

Soli Vapor, Sub -Slab 124-48-1 Dlbromochlcromethane 2075 8 0.4% ug /m3 0,16 680 0.75 110 

Sall Vapor, Sob -Slab 74 -04 -0 Ethane 19 0 0A% MOL % 0.00003 0.00004 - - - 

SoliVapor,Sob -Slab 04 -17 -5 Ethanol 2075 467 22.6% ug /m3 0.26 800 3 1600 

Soil Vapor, Sub-Slab C2h14 Ethane 19 0 0.0% MOL % 0.00002 0.00002 - - 
SoilVapor,Sub -Slab 100 -41 -4 Elhylbenzene 2076 47 2,3% ug /m3 0.21 120 4.2 6300 

Sag Vapor, Sub -Slab 75 -69 -4 Freon 11 2075 40 1.9% ug /m3 0.16 300 1.1 72 

Soil Vapor, Sub -Slab 78 -13 -1 Freon 113 2075 23 1.1% ug /m3 0.3 530 1.7 150 

Soil Vapor, Sub-Slab 76 -14 -2 Freon 114 2075 1 0.0% ug /m3 0.29 550 27 27 

Soil Vapor, Sub-Slab 76 -01 -8 Freon 12 2075 174 8.4% ug /m3 0.14 240 1,0 120 

Soil Vapor, Sub-Slab 142 -825 Heptane 2075 63 3.0% ug /m3 0.35 110 2.3 3500 

Soil Vapor, Sub -Slab 87 -68-3 Hexachloro- 1,S-Butadiene 2075 0 0.0% ug /m3 0.45 1300 -- 

Soll Vapor, Sub -Slab 110 -54 -3 Hexane 2075 01 4.4% ug /m3 0.22 100 1.7 7500 

Soil Vapor, Sub-Slab 67 -83-0 Ieopropanal 2075 114 6.6% ug /m3 0.61 740 0.95 17000 

Soil Vapor, Sub -Slab 74-82 -8 Methane' 2072 143 6.9% MOL % 0.00001 0.15 0,00018 23 

Soli Vapor, Sub -Slab 76 -09 -2 Methylene Chloride 2075 39 1.9% ug /m3 0.27 190 1.6 28000 

Sall Vapor, Sub -Slab 1634 -04 -4 Methyl- tart -eutyl Ether 2075 6 0.3% ug /m3 0.17 200 10 440 

Sall Vapor, Sub -Slab 91 -20 -3 Naphthalene 2075 1105 63.3% ug /m3 0,27 620 0.3 280 

Sall Vapor, Sub-Slab 95 -47 -6 o- %ylen9 2075 36 1,7% ug /m3 0.11 . 340 4.5 190 

Geosyntec Consultants Paget of 5 SB0484_SSCG Tables 4-1 to 4- 6_10- 2013.xisx 



Table 4 -2 

Statistical Summary of Soil Vapor Data 

Former Kast Property 

Carson, CA 

Matrix 
CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detecte 

Percent 
Detected Units 

Minimum 
DL 

Maximum 
DL 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Soli Vapor, Sub -Slab 133020 -7 -1 p /m- Xylene 2075 78 3.6% u9 /m3 0.22 130 3.1 5200 

Sail Vapor, Sub -Slab 103 -85 -1 Propylbenzene 2075 15 0.7% u9 /m3 0.13 230 4.5 280 

Soll Vapor, Sub -Slab 100 -42 -5 Styrene 2075 2 0.1% uglm3 0.15 220 5.8 20 

Soil Vapor, Sub /Slab 127 -18-4 Tetraableroethene 2075 184 8.9% uglm3 0.33 300 1M 050 

Soil Vapor, Sub -Slab 109 -99-9 Tetrehydrofuran 2075 35 1.7% ug /m3 0.22 240 22 77 

Soll Vapor, Sub -Slab 108 -863 Toluene 2075 188 9.1% oglm3 0.17 70 1.8 1800 

Sall Vapor, Sub -Slab 156-60-5 frene- 1,2- Dichloroetbene 2075 2 0.1% uglm3 0.32 520 82 12 

Soil Vapor, Sub -Slab 10081 -02 -8 tren- 1,3- Dichloropropene 2075 2 0.1% uglm3 0.13 170 74 8.4 

Soll Vapor, Sub -Slab 7901 -6 Triobloroalhana 2075 28 1.3% ug /m3 0.28 430 2,1 720 

Soil Vapor, Sub -Slab 76 -01-4 Vinyl Chloride 2075 1 0.0% ug/m3 0.17 380 27 27 

Soil Vapor, Non- Sub -Slab 7155 -6 1,1,1- Trlcblametbane 184 1 0.6% uglm3 0.3 9800 6.2 6.2 

Soll Vapor, Non- Sub -Slab 79-345 1,1,2,2- Tetrachloroethane 164 1 0.6% u9 /m3 0.64 13000 9000 9000 

Soil Vapor, Non- Sub -Slab 79005 1,1,2- Tdclloroethane 164 1 0.8% uglm3 0.30 12000 7,1 ].1 

Soll Vapor, Non- Sub -Slab 75 -34 -3 1,1- Diolorcethana 164 1 0.6% ug /m3 0.26 750Ó 200 200 

Soil Vapor, Non- Sub -Slab 75 -35-4 1,1- Dlchloroathena 164 1 0.6% ug /m3 0.57 7900 1.8 1.8 

Soll Vapor, Non- Sub -Slab 75 -37 -8 1,1- Dlfluoroalhane 74 2 2 .7% up/m3 2.3 27000 13 15 

Soll Vapor, Non -Sub -Slob 12082 -1 1,2,4- Tdcblorebenzane 184 0 0.0% uglm3 1.7 97000 -- -- 

Soil Vapor, Non- Sub -Slab 95 -03 -8 1,2,4- Trlmethylbenzene 164 89 54.3% ug /m3 0.46 8000 3.2 990000 

Soil Vapor, Non- Sub -Slab 100 -964 1,2- Dibmmeeßene (EDB) 164 0 0.0% uglm3 0.6 16000 -- - - 

SollVapor,Non- Sub -Slab 9550 -1 1,2- Dichlorobenzena 164 0 0.0% uglm3 0.55 12000 -- - - 

SoilVapor, Non-Sub -Slab 107-06-2 1,2- DicMorcaihane 164 8 3.7% uglm3 0.39 6800 1,7 1700 

Soil Vapor, Non- Sub -Slab 78 -075 1,2- Dlohlorapmpane 164 0 0.0% ug /m3 0.44 0500 - - - 

SollVapor, Non- Sub -Slab 108 -67 -8 1,3,5- Trimelhylbenzane 104 57 34.8% ug /m3 0.44 3500 3.7 450000 

Soil Vapor, Nor- Sub -Slab 106 -99-0 1 a-Butadlene 91 c 0.0% ug /m3 0.28 1000 - - - 

SoilVapor,Non -Sub -Slab 541 -73-1 1,3-Dlohlorobenzene 184 0 0.0% ug /m3 0.52 14000 -- - - 

SoilVapor,Nor- Sub -Slab 106-46-7 1,4- Dloblorobeneene 104 1 0.6% ug /m3 0.40 16000 170 170 

Soil Vapor, Nor- Sub -Slab 123 -91-1 1,4-Dloxane 91 0 0.0% ug /m3 0.87 1500 - 

Soil Vapor, Nor- Sub -Slab 540 -841 2,2,4- Trimethylpenlene 91 2 22% uglm3 0.28 580 8 14 

Soli Vapor, Nor- Sub -Slab 78 -03 -3 2- Butanone (Methyl Ethyl Ketone) 164 77 470% ug /m3 0.6 1600 3.2 160000 

Soil Vapor, Non-Sub-Slab 691 -78.6 2- Hexanone 164 10 8.1% ug /m3 0.55 38000 3.6 16000 

Soll Vapor, Non -Sub -Slab 107 -05 -1 3- Chloropropene 91 0 0,0% ug /m3 0,56 3200 - - 
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Table 4 -2 

Statistical Summary of Soil Vapor Data 

Former Kast Property 

Carson, CA 

Matrix 
CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

Percent 
Detected Dui 

Minimum 
DL 

Maximum 
DL 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Soll Vapor, Non- Sub -Slab 622 -96 -8 4- Ethyltoluene - 104 76 46.3% ug /m3 0.41 3800 1.9 440000 

Soll Vapor, Non-Sub -Slab 108 -10 -1 4- Methyl- 2- Penlanone 164 9 5.5% ug /m3 0.095 11000 3.6 16 

Soll Vapor, Non-Sub-Slab 67-64 -1 Acetone 164 79 46.2% ug /m3 0.9 3000 18 240000 

Soil Vapor, Non- Sub -Slab DZLCL alpha- CMOrololuene 164 0 0.0% ug /m3 0.24 37000 -- - - 

SollVapor,Non -Sub -Slab 71 -43 -2 Benzene 164 136 82.0% ug /m3 029 53 3.4 3800000 

Son Vapor, Non- Sub-Slab 75 -274 Bmmodlobloromethane 164 4 2.4% ug /m3 0.48 12000 2,3 12000 

Soil Vapor, Non- Sub -Slab 75 -25 -2 Bromoform 164 0 0.0% ug /m3 12 29000 -- - - 

SoilVapor,Non-Sub -Slab 74 -83 -9 Brolnomelhane 164 1 0.6% uglm3 0.6 6500 1.4 1.4 

Soil Vapor, Non- Sub -Slab C10C12ALIPH C10 -012 AIIphatics 7 1 14.3% ugfm3 160 210 360000 360000 

Soll Vapor, Non-Sub-Slab C10C12AROM 010 -012 Aromatics 7 0 0.0% ug /m3 120 3600 -- - 

SoilVapor,Non- Sub -Slab C5C6ALIPH C5 -06 Aliphetics 7 2 28.6% ugfm3 76 78 110 550000 

Soil Vapor, Non -Sub -Slab C6C8ALIPH 08 -C8 AIIphatics 7 2 28,6% uglm3 85 99 '1000 3500000 

Soil Vapor, Non- Sub -Slab CSC10ALIPH CB -CID Allphatica 7 2 28.6% uglm3 130 140 400 2200000 

Soil Vapor, Non -Sub -Slab COCIOAROM C8-C10 Aromatics 7 1 14,3% ug /m3 ' 110 150 88000 88000 

Soil Vapor, Non- Sub -Slab 75 -16 -0 Carbon Disulfide 164 08 54,3% uglm3 0.5 1200 1.4 170000 

Soll Vapor, Non- Sub -Slab 56 -23 -5 Carbon Tetrachloride 164 0 0.0% ug /m3 0.48 11000 - - 
Soll Vapor, Non -Sub -Slab 108 -90 -7 Chlorobenzene 184 1 0,6% uglm3 ala 9000 5.9 5.9 

Soll Vapor, Non- Sub -Slab 75 -00 -3 Chloroethana 164 1 0.6% uglm3 0.6 7400 6.7 6.7 

Soll Vapor, Non- Sub -Slab 87 -88 -3 Chloroform 184 12 7.3% uglm3 0.39 8000 3.6 370 

Soli Vapor, Non- Sub -Slab 74 -87 -3 Chloromethane 184 12 7.3% ug /m3 0.3 3700 1 98 

Soil Vapor, Non -Sub -Slab 156 -59 -2 cie- 1.2 -Dichlaroethene 164 6 3.7% ug /m3 0.52 9500 2.7 690 

Soli Vapor, Non- Sub -Slab 10061 -01 -5 cis- 1,3- Dlchloropropene 184 0 0.0% ug /m3 0.52 11000 - - 
Son Vapor, Non- Sub -Slab 08 -82 -8 Gorman (leopropyibenzene) 91 57 82.8% uglm3 0.35 200 6.2 31000 

Soll Vapor, Non- Sub-Slab 110 -82 -7 Cyclobexano 91 51 56.0% ug /m3 0.3 220 3.9 2700000 

Soil Vapor, Non- Sub -Slab 124 -48 -1 Dlbromochlommathane 164 0 0.0% u0 /m3 0.84 17000 -- - - 

SollVapor,Non- Sub -Slab 108 -20 -3 Dllsopropyl Ether (DIPE) 73 0 0.0% ug /m3 0.9 10000 -- - - 

SoilVapor,Non-SubSlab 64 -17 -5 Ethanol . 164 53 32.3% ug /m3 0.44 2500 1.4 54000 

Soll Vapor, Non- Sub -Slab 100 -41 -4 Ethylbenzano 184 134 81,7% ug /m3 0,48 160 3.2 1800000 

Soil Vapor, Non -Sub -Slab 637 -92 -3 Ethyl- 4BUtyl Ether (ETSE) 73 0 0.0% u9 /m3 2,1 25000 - - 

SollVapor,Non- Sub -Slab 75 -69.4 Freon 11 164 3 1.8% ug /m3 0.26 7900 2.5 19 

Soil Vapor, Non-Sub-Slab 76 -13 -1 Freon 113 164 2 1.2% ug /m3 0.87 14000 54 200 
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Table 4 -2 

Statistical Summary of Soll Vapor Data 

Former }Cast Prdperty 

Carson, CA 

Matrix 
CAS 

Number 
Chemical Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

Percent 
Detected 

Minimum 
DL 

Maximum 
DL 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Soll Vapor, Nor- Sub -Slab 76 -14 -2 Freon 114 164 0 0,0% ug/m3 080 14000 - 

Soil Vapor, Non- Sub -Slab 75412 Freon 12 164 9 5.5% ug/m3 023 13000 2.3 210 

Soll Vapor, Non -Sub -Slab 142 -82 -5 Heptane 91 23 223% ug/m3 035 1300 16 1000000 

Soll Vapor, Non- Sub -Slab 87 -663 Hexachloro- 1,3- Butadiene 164 3 1.8% ug/m3 2.2 35000 730 2000 

Soil Vapor, Non- Sub -Slab 110 -54 -3 Hexane 91 30 330% ug/m3 028 850 3.1 1900000 

Soll Vapor, Non -Sub -Slab 67 -63-0 Isopropanol 164 48 29.3% ug/m3 0.83 900 9,8 450000 

Soll Vapor, Non-Sub-Slab 74-82-8 Methane' 89 87 75.3% MOL % 0.00001 0.00005 0.0011 74 

Soll Vapor, Non- Sub -Slab 75 -00-2 Methylene Chloride 164 31 10.9% ug/m3 0.28 12000 2.3 7300 

Soll Vapor, Non -Sub -Slab 1034 -04 -4 MethylAed -Butyl Ether 164 16 0.8% ug/m3 0.23 7800 1.2 2800 

Soil Vapor, Non -Sub -Slab 91 -203 Naphthalene 163 68 41.7% ugfm3 0.34 200000 0.5 5200 

Soll Vapor, Non -Sub -Slab 95 -47 -8 o- Xylene 91 14 15.4% ug/m3 219 1300 5 21000 

Soli Vapor, Non-Sub-Slab 1330- 20 -7 -1 plm- Xyleee 91 35 38.5% ugfm3 0.38 820 4.4 170000 

Soil Vapor, Non -Sub -Slab' 103 -65 -1 Propylbenzene 91 54 59.3% ug/m3 0.3 180 9.5 37000 

Soli Vapor, Non -Sub -Slab 100 -42 -5 Styrene 164 24 14.6% ug/m3 0.35 14000 2.1 5900 

Soli Vapor, Non-Sub -Slab 904 -05 -8 fed- Amyl -Methyl Ether (TAME) 73 0 0,0% ugfm3 1.2 14000 - 
SollVapor,Non -Sub -Slab 75 -65 -0 tart-Butyl Alcohol (TBA) 73 6 8.2% ug/m3 1.2 14000 5.4 140 

Soli Vapor, Non-Sub-Slab 127 -18-4 Tetrachloroethena 164 31 18,9% ug/m3 0,42 14000 3.7 5300 

Soil Vapor, Non- Sub -Slab 109 -99 -9 Tetrahydrofuran 91 6 6.6% ug/m3 0.43 780 3.5 12 

Soil Vapor, Non -Sub -Slab 108 -88 -3 Toluene 164 98 59.8% ug/m3 0.26 710 4.8 3700000 

Soil Vapor, Non -Sub -Slab 156 -605 trans- 1,2- Dichloroethene 164 5 3.0% ug/m3 0.55 13000 4.6 5600 

Soll Vapor, Non- Sub -Slab 10061 -02 -6 trans- 1,3- Dlchloropropene 164 1 0.8% ug/m3 0.42 8400 6,5 66 

Soil Vapor, Non -Sub -Slab 79 -01 -6 Trichloroathene 164 7 42% ug/m3 0.5 10000 2 6600 

Soil Vapor, Non- Sub -Slab 108 -05-4 Vinyl Acetate 73 3 4.1% ugfm3 2.6 29000 2,6 5.1 

Soll Vapor, Non- Sub -Slab 75 -01 -4 Vinyl Chloride 164 0 0.0% ug/m3 0.33 4700 -- -- 

Nolen: 

All data through August 31, 2013 

-" not available 

ugfms'.microgram per pubic meter 

mot %:mole percent 

: May Include methane from natural gas or sewer leaks 
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Table 4 -3 

Statistical Summary of Indoor Air Data 

Former Kest Property 

Carson, CA 

Matrix CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Units Minimum DL 
Maximum 

DL 

Minimum 
Detected 

Value 

Maximum 
Detected 

Velue 

Air, Indoor 71-55 -6 1,1,1- Trlohioroethane 787 79 10.0% ugim3 all a38 021 7.8 

Alr, Indoor 79-34-5 1,120- Telrachlomathane 787 46 5.8% ugim3 0.0021 0.11 00062 0.38 

Alr, Indoor 79-00-5 1.1,2- Trlchlomethane 787 31 3.9% ugim3 0.0032 0.11 0.0057 0.38 

Alr, Indoor 75 -34 -3 l,1- Dichloroelhane 787 0 0.0% ugim3 0.12 0.4 - - 
Air, indoor 75.35-4 1,1- Dichioroethene 787 0 0,0% ' ugim3 0,14 0,55 - - 
Air,lndoor 95 -63 -6 1,2,4- Tdmelhylbenzene 787 747 94.9% ugim3 0.24 0.38 0.25 17 

Air, Indoor 95 -50 -1 1,2- Dichlorobenzene 787 7 0.9% ugim3 0.14 0.45 0.28 2.5 

Air, Indoor 107 -06-2 1,2- Dichioroelhane 787 787 100.0% ugim3 -- - 0.082 20 

Air, Indoor 108 -67 -8 1,3,5- Trimethyibenzens 787 314 39.0% ugim3 0,17 0.4 0.19 5.4 

Alr, Indoor 541 -73.1 1,3- Dichlorobenzene 787 1 0.1% un /m3 0.11 0.42 0.42 0.42 

Air, Indoor 106 -46.7 1,4- Dichlorobenzene 787 786 99.0% ugim3 0.024 0.024 0.025 670 

Air, Indoor 123 -91 -1 1,4- Dioxane 2 0 0.0% ugim3 0.26 0.27 -- 

Air, Indoor 78 -93 -3 2- Butanone (Methyl Ethyl Ketone) 787 780 99.1% ugim3 0.24 0.43 0.61 28 

Air, Indoor 581 -788 2- Hexanone 787 343 43.6% ugim3 0.15 0.53 0,26 3 

Alr, Indoor 622 -96.8 4- Ethylloluene 787 286 36.3% ugim3 0.18 0.4 0.22 3.3 

Alr, Indoor 108 -10 -1 4- Methy1- 2- Penlanone 787 577 73.3% ugim3 0.14 0,43 0.19 5.8 

Air, Indoor 67 -84 -1 Acetone 787 787 100,0% ugim3 -- -- 5 820 

Alr, Indoor 71 -43 -2 Benzene 787 787 100,0% ugim3 -- - 0.23 6.8 

Alr, Indoor 75 -27 -4 Bromodichloromethane 787 528 67.1% ugim3 0.8034 0.077 8.066 2.9 

Air, Indoor 74 -83 -0 Bromomethane 787 52 0.6% ugim3 0.14 0.48 0,2 2.2 

Alr, Indoor 124 -30 -9 Carbon Dioxide 787 0 0.0% MOL % 0.1 0.27 -- 

Air, Indoor 75 -15 -0 Carbon Disulfide 787 274 34.8% ugim3 0.18 0.44 0.19 12 

Air, Indoor 56 -23 -5 Carbon Tetrachloride 785 785 100.0% ugim3 -- - 0.28 0.01 

Air, indoor 75 -00 -3 Chioro9thane 787 4 0.5% ugim3 0.13 0.47 0.93 18 

Air, indoor 67 -66 -3 Chloroform 707 787 100.0% ugim3 - - 0.12 13 

Alr, indoor 74 -87 -3 Chicmmelhane 787 780 99.1% ugim3 0.2 0.35 0.27 1.5 

Air, Indoor 150-59-2 cis- 1,2- Dlchlomelhene 787 0 0.0% ugim3 0.14 044 - 

Ali, indoor 08 -62 -8 Gemere (Isopropylbenzene) 787 19 2.4% ugim3 0.15 0,38 0.21 0,72 

Ah, Indoor 110 -82-7 Cyclohoxane 787 453 57.6% ugim3 0.30 0.73 0.38 0.3 

Air, indoor 64 -175 Ethanol 787 787 100.0% ugim3 - - 2.5 4600 

Air, Indoor 100-41-4 Ethylbenzene 787 707 100.0% ugim3 - - 0.19 13 
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Table 4-3 

Statistical Summary of Indoor Alr Data 

Former Kast Property 

Carson, CA 

Matrix 
CAS 

Number Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Unite Minimum DL 
Maximum 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

Air, Indoor 76 -69 -4 Freon 11 787 787 100.0% ug /m3 - - 0.78 60 

Air, Indoor 78 -13 -1 Freon 113 787 780 99.1% ug /m3 0.26 0.54 0.35 2.5 

Air, Indoor 75 -71 -8 Freon 12 787 787 100.0% u9 /m3 - - 1.4 53 

Alr, Indoor 142 -82 -5 Heptane 785 736 94.0% ug /m3 0.25 0.43 022 23 

Air, Indoor 87 -68 -3 Hexachloro- 1,3- Butadiene 787 2 0.3% ug /m3 R19 0.53 047 0.51 

Air, Indoor 110-54-3 Hexane' 787 775 98.5% ug /m3 0.26 0.33 0.27 12 

Air, Indoor 67 -63 -0 Isopropanol 787 776 98.6% ug /m3 0,49 0.05 0.57 880 

Air, Indoor 74 -82 -8 Methane 787 0 - 0,0% MOL % 0.1 0.27 - 
Air, Indoor 76 -09 -2 Methylene Chloride 787 787 100.0% ug /m3 - - 0.21 67 

Air, Indoor 1634 -04 -4 Methyl-tert-Butyl Ether 787 27 34% ug /m3 0,14 0.43 032 7 

Air Indoor 81 -20 -3 Naphthalene 787 782 99.4% ug /m3 0.033 0.34 0.055 7.2 

Air, Indoor OXYARGON Oxygen /Argon 787 787 100.0% MOL % -- ! - 20.1 22.4 

Alr, Indoor 95 -47 -6 o- Xylene 787 765 97.2% ug /m3 0.25 0.4 0.23 13 

Air, Indoor 1330- 20 -7 -1 p /m- Xylene 787 782 99.4% ug /m3 0.46 0.59 0.54 48 

Air, Indoor 103 -65 -1 Propylbenzene 787 184 23.4% ug /m3 0.15 0.46 0.19 4 

Air, Indoor 100 -42-5 Styrene 787 750 95.3% ug /m3 022 0.38 0.23 10 

Air, indoor 127'18-4 Tetrachloroethene 787 787 100.0% ug /m3 -- - 0.03 45 

Air, Indoor 109 -99-9 Tetrahydrofuran 787 208 26.4% ug /m3 0,24 0.7 0.20 11 

Air, Indoor 108 -88 -3 Toluene 787 787 100.0% ug /m3 -- - 0.65 91 

Air, Indoor 156 -60-5 trans- 1,2- DichlOmethene 787 8 0.8% ug /m3 0,13 0.48 0.4 0.93 

Air, Indoor 79 -01 -6 Trichloroethene 785 53 68% ug /m3 0.13 .038 0.24 10 

Air, indoor 75-01'4 Vinyl Chloride 2 1 50,0% ug /m3 00038 0.0038 0.0038 00036 

Notes', 

An data through August 31, 2013 

not available 

ug /me: microgram per cubic meter; mol %',mole percent 
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Geosyntec Consultants 

Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected Units. 

Minimum 
DL 

of Nos 

Maximum 
DL 

of Nils 

Minimum 
Detected 

Value 

- Maximum 
Detected 

Value 

Water. Table 

Metals 

7429 -905 Aluminum 11 11 100.0% MG/L -- - 0.00825 8.42 

7440 -38 -0 Antimony 30 4 13.3% MG/L 0.0021 0.00787 0.0095 0,0193 

15584 -04 -0 Arsenate 11 11 100.0% UG/L -- - 0.16 18.9 

7440 -38 -2 Arsenic 41 31 75.0% MG/L 0.0031 0,0051 0.00039 0.9 

15502-74 -8 Arsenite 11 11 100,0% UG/L -- - 0.007 264 

7440 -39 -3 Barium 30 30 100.0% MG/L -- -- 0.040 0.839 

7440 -41 -7 Beryllium 30 0 0.0% MG/L 0.0002 0,0044 -- - 
7440 -43 -0 Cadmium 30 0 0.0% MG/L 0.0004 0.00454 - -- 

7440-70-2 Caloium 30 30 100.0% MG/L -- -- 82.1 482 

7440 -47 -3 Chromium 41 6 14.6% MG/L 0,0004 0.0044 0.00057 0.0126 

7440 -40 -4 Cobalt 30 0 0.0% MG/L 0,0007 0.00441 -- - 
7440 -50 -8 Copper 47 14 29.8% MG/L 0,0013 0.00392 0,00153 D.0181 

7439-89 -6 Iron 30 30 100.0% MG/L - -- 0.0643 67 

7439 -92 -1 Lead 30 2 0.7% MG/L 0.0024 0.00893 0.00473 0.0105 

7439 -05 -4 Magnesium 30 30 100.0% MG/L - 22.7 139 

7439 -96-5 Manganese 30 29 96 .7% MG/L 0.0045 0.0045 0,00248 2.55 

7439 -97 -6 Memory 30 3 10.0% MG/L 0,00003 0,0001 0,00004 0.0001 

7439 -98-7 Molybdenum 30 10 33.3% MG/L 0.0008 0.0043 0.00379 0.0293 

7440 -02 -0 Nickel 30 1 3,3% MG/L 0,0014 0.00433 0.00306 0,00306 

7440 -047 Potassium 30 30 100.0% ALGA -- - 4.69 12.7 

7782-49-2 Sólonlum 30 5 16,7% MG/L 0,003 0,0107 0.00823 0,0242 

7440 -22 -4 Silver 30 2 6.7% MG/L 0.0004 0.00211 000144 000228 

7440-23-5 Sodium 30 30 100.0% MG/L -- - 68.1 502 

7440 -28.0 Thallium 30 3 100% MG/L 0.0023 00054 0.00376 0.00424 

7440 -82 -2 Vanadium 30 0 0.0% MG/L 0.0003 0.0045 -- - 

7440 -86 -6 Zino 36 11 30.6% MG/L 00008 0.0067 0,00576 0423 

PCBs 

12874 -11 -2 AROCLOR 1016 5 0 00% UG/L 0.15 0.15 - - 
11104 -28 -2 AROCLOR 1221 5 0 D.0% USA 0.1 0,1 - - 
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Geoeyntec Consultants 

Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Units 
Minimum 

DL 
ofNDe 

Maximum 
DL 

of NOB 

Minimum 
Detected 

Value 

Maximum 
Detected 

Velue 

11141-18-5 AROCLOR 1232 5 0 0.0% UGIL 0.1 0.1 - - 
53480-21-0 AROCLOR 1242 5 0 0.0% UGIL 0.1 0.1 - - 
12872-29-8 AROCLOR1248 5 0 0.0% VG/I- 0.1 0.1 - - 
11097-69-1 AROCLOR 1254 5 0 0.0% UGIL 0.1 0.1 - - 
11008-82-5 AROCLOR 1260 5 0 0.0% UGIL 0.25 0.25 - -- 

37324-23-5 AROCLOR1262 5 0 0.0% UGIL 0.1 0.1 - - 
SVOCSIPAHs 

120-82-1 1,2,4-TricMOrobenzene 156 0 0.0% UGIL 0.49 2.5 - - 
95-50-1 1,2-Dlchlorobonzene 156 4 2.6% UG4L 0,27 2.3 2 4.8 

541-73-1 1,3-Olchlobenzene ifi6 0 0.0% UGC. 0.28 2 -- - 

108-46-7 1,4-Dlchlorobenzene 156 4 2.6% UG/L 0.21 2.2 4.7 11 

00-12-0 1-Melhylnaphthaiene 18 7 38.0% UGIL 0.038 1.4 0.071 1.4 

05-95-4 2,4,6-TricMOrophenol 18 0 0.0% UGIL 0.97 0.97 - - 
88-06-2 2,4,6-Trlchiorophenol 18 0 0.0% UGIL 1.2 1.2 -- - 

120-83-2 2,4-0lcMorophencl 18 0 0.0% UGIL 1.1 1.1 -- - 
105-67-9 2,4-0imethylphonol 18 2 11.1% UGIL 1,2 1.2 7.2 11 

51-28-5 2,4-Dlnlfrophenol 18 0 0.0% UG4L 2.6 2.8 -- -- 

121-14-2 2,4-0Initrotcluene 18 0 0.0% UGIL 

808-262 2,6-Dlnitrotoluene 18 0 0.0% UG4L 1.1 

01-58-7 2-ChlomnapMhalene 18 0 0.0% UGIL 1.3 1.3 -- - 
95-57-3 2-Chlorophenol 18 0 0.0% UGIL 

01-57-6 2-Melhylnephthaiene 18 7 38.0% UGIL 0.035 1.2 0,078 0.48 

95-48-7 2-Motbylphenol 10 0 0.0% UGIL id 1.1 -- - 

88-744 2-Nilroaniline 18 0 0.0% UGIL 

88-755 2-Nitrophenol 18 0 0.0% UGIL 12 1.2 -- -- 

91-04.1 3,3'-Oichlombenzidine 18 0 0.0% UGIL 1.3 1.3 -- - 

108-445 344-Melhylphenol 18 0 0.0% UGIL 

99-09-2 3-Nilmenillne 18 0 0.0% UGIL 1.2 

534-52-1 4,6-0inttro-2-Methylphenol 18 0 0.0% VOL 3.4 3.4 - -- 

101-55-3 4-6romophenyl-Phenyl Ether 18 0 0.0% VOL 1.2 1.2 -- -- 

59-50-7 4-0hioro3Methylphenol 18 0 0.0% UGIL 1.2 12 -- -- 
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Geosyntec Consultants 

Table 4 -4 - 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

GAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Units 
Minimum 

DL 

of NOS 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Velue 

Maximum 
Detected 

Value 

10047-8 4-Chloroanlline 18 0 0.0% UGIL 1.3 1.3 - -- 

7005-02-3 4-CM1lorophenyl-Phenyl ElM1er - 18 0 0,0% UGIL 12 12 - -- 

100-01-8 4-Nllroanlllne 18 0 0,0% UGIL 2.4 2.4 - -- 

100-027 4-NltropM19nol 18 0 0,0% UGIL 088 0,86 -- 

83-329 AGenaphlhene 18 1 5,6% UGIL 0,037 14 0.14 0.14 

208-98-8 Acenaphthylene 18 2 11.1% UGIL 0.033 1.4 0.063 0.085 

62-53-3 Anlllne 18 0 0.0% UGIL 1.2 1.2 -- -- 

120-12-7 Anthrecene 10 0 00% UGIL 0,036 1.5 -- -- 

103-33-3 Azobenzone 18 0 0.0% UGIL 1.7 1.7 -- - 
02-57-5 BOn9dlne 18 0 0.0% UGIL 0.82 0,82 -- - 
56-55-3 Banzo (a) Anthracunu 18 0 0.0% UGIL 0.043 

50-32-8 Benzn(e)Pyrene 18 0 0.0% UGIL 0.035 0.88 -- - 
205-99-2 Benzo(b)Fluoranßene 18 0 0,0% UGIL 0,036 1.2 -- - 
191-24-2 Banzo (0(h,1)Perylane 18 0 0.0% UGIL 0.037 091 -- -- 

2W-0&0 Banzo(k)Fluorenthene 18 Il 0.0% UGIL 0.05 1.7 - - 
65-85-0 BenzolcAcid 18 0 0,0% UGIL 0,43 0.43 -- - 
ID651-e BenzylAlcohol 18 0 0.0% UGIL 

111-91-1 Bie(2-CMoroethoxy)MetM1ane 18 0 0.0% UGIL 1.2 1,2 - - 
111-44-4 Bls(2-Chloroethyl) Ether 18 0 0.0% UGIL 

106604 Ble(2-CM1lorolsopropyl)E1M1er 18 0 0.0% UGIL L5 1.5 

11]-81-] B18(2-EMylhexyl)PhtM1alate 18 0 0.0% UGIL 

85-68-7 Butyl BenzylPhthalate 18 0 0,0% UGIL 

21001-9 Chrysone 18 0 0.0% UGIL 0.041 1.3 - -- 

53-70-3 Olbenz(eih)AntM1recene 10 0 0,0% VGA 0.039 0.82 - -- 

132-84-9 Dlbenzoluran 10 o 0.0% UGIL 1.4 14 -- -- 

04-68-2 Diethyl Phthalate 10 0 0.0% UGIL 1.4 14 - - 

131-11-3 DlmelhylPhthalate 18 0 0.0% UGIL 1.3 1.3 -- - 

04-]4-2 D-n-BUI Phthalate 18 0.0% UGIL 1.5 L6 -- - 
117-84-0 DI-n-OCtylPhthalate 18 0 0,0% UGIL 1 1 -- - 

208-44-0 FluoRnthOne 18 o 0.0% UGh 0.038 1.6 -- - 
86-73-1 Flucrene 18 1 56% UGIL 0.035 1.4 0.18 0,19 
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Gecsyntec Consultants 

Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kant Property 

Carson, CA 

CAB 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Unite 
Minimum 

DL 
of NDe 

Maximum 
DL 

of NDn 

Minimum 
Detected 

Velue 

Maximum 
Detected 

Value 

87.88 -3 Hexachlcro -1,3- Butadiene 18 0 0.0% UGIL 1.2 12 -- -- 

118 -74 -1 Hexachl0robenzene 18 0 0.0% UGIL 1.2 12 -- -- 

77-47 -4 Hexachlorocyclopentndlane 18 0 0,0% UGIL 044 0.44 -- -- 

8742-1 Hexechlcroelhene 18 0 0.0% UGIL 0.98 0.98 -- -- 

193-39-5 Indeno (1,2,3- cd)Pyreau 18 0 0.0% UGIL 0,038 0.83 -- -- 

7859 -1 Iaophomne 18 0 0,0% UGIL 1.2 1.2 -- -- 

91-20.3 Naphthalene 166 40 25.8% UGIL 0.037 6,1 0.041 82 

98 -95 -3 Nitrobenzene 18 0 0.0% UGIL 1.3 1.3 -- -- 

62-76 -9 N- Nltrosadlmelhylamine 18 0 0,0% UGIL 1.1 1.1 -- -- 

821 -84 -7 N- Nltroeo- dl- n- propylamine 18 0 0.0% UGIL 1.3 1,3 -- 

86 -30 -0 N- Nltrosodlphenylamine 18 0 80% UGIL 1.4 14 -- 

87 -88 -5 Pentachlcrophenol 18 0 0.0% UGIL 0.76 0.76 - -- 

85-01-8 Phenanlhrene 18 0 80% UGIL 0.038 1.5 - -- 

108-952 Phenol 18 3 16.7% UGIL 1.2 1.2 1.8 13 

129-00-0 Pyrene 18 0 0.0% UGIL 005 1,4 - - 
110 -86 -1 Pyridine 18 0 0.0% UGIL 1.4 1.4 -- - 

TPH 

TPHC11012 Carbon Chain C11 -C12 151 BO 53.0% UGIL 14 50 0.52 820 

TPHCI3C14 Carbon Chain C13 -C14 150 67 44.7% UGIL 16 50 1.4 900 

TPHC15C16 Carbon Chain C15 -C16 150 69 46.0% UGIL 17 60 6.5 520 

TP1-1017C18 Carbon Chain C17 -C18 151 85 56.3% UGIL 17 50 0.94 420 

TPHC19C20 Carbon Chain C19 -C20 151 82 54.3% UGIL 18 50 0.32 300 

TPHC21C22 Carbon Chain C21 -022 151 86 57.0% UGIL 18 50 4.4 230 

TPHC23C24 Carbon Chain C23 -C24 151 93 61.6% UGIL 18 50 13 140 

TPHC25C28 Carbon Chain C25 -C26 151 98 64.9% UGIL 16 50 5.6 140 

TPHC29C32 Carbon Chain C29 -C32 151 98 63.6% UGIL 8.5 50 3.5 130 

TPHC33C36 Carbon Chain C33 -C36 151 58 38.4% UG/L 7.9 50 0.019 88 

TPHC37C40 Carbon Chain C37 -C40 147 50 34.0% UGIL 6.8 50 0.28 55 

TPHC41C44 Carbon Chain C41 -C44 146 15 10.3% UGIL 8.6 50 6.7 22 

TPHCB Carton Chain Ce 146 77 52.7% UGIL 1.4 60 1.8 300 

TPHC7 Caton Chain C7 147 84 67.1% UGIL 6.1 50 4.8 100 
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Geosynlec Consultants 

Tabla 4-4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

' Number 
of 

Detects 

percent 

Detected 
Units 

Minimum 
DL 

of NDS 

Maximum 
DL 

of NOs 

Minimum 
Detected 

Velue 

Maximum 
Detected 

Value 

TPHC6 Carbon Chain CB 147 88 549% UGIL 9.9 50 6.6 390 

TPHC9C10 Carbon Chain CO-C10 149 85 57.0% UGIL 13 50' 09 620 

TPHC6C44 Total Petroleum Hydrocarbons (C0-C44) 151 128 84.6% UGIL 47 47 48 4000 

00334 -305 TPH as 'Mosel 166 153 96.1% UG/L 33 33 33 3200 

PHCG TPH as Gasoline 158 119 76.3% UGIL 48 48 52 3000 

TPHMOIL TPH as Motor 011 158 66 42.3% UGIL 210 210 210 1700 

VOCs 

630 -20-6 1,1,1,2- TelracMorosthans 156 1 0.6% UGIL 0.35 2 4 4 

71 -66 -6 1,1,1- Ttichlemethane 158 4 2.6% UGIL 0.3 1.5 0.44 0.52 

79 -345 1,1,2,2- Telrachloroethane 156 0 0.0% UGIL 0.41 2 -- - 
79 -005 1,1,2- Ttichloroethane 158 8 5.1% UGIL 0.38 14 0.39 1.5 

75 -34 -3 1,1- Dichloroethane 156 77 49.4% UG/L 0.28 1.4 0.34 22 

75 -354 1,1- Dlchloroolhene 156 93 59.6% UG/L 0.4 2.2 046. 33 

603 -56-6 1,1- Dlchloropropene 156 0 0.0% UGIL 0.28 2.3 -- - 
87 -61 -8 1,2,3- Triohlorobenzene 156 0 0.0% UGIL 0.31 2.6 -- - 

95 -18-4 1,2,3- TrlcMoropropane 158 17 10.9% UGIL 0.04 3.2 3.6 27 

95 -63 -6 1,2,4-Trimelhylbenzene 156 48 30.8% UGIL 0.24 1.8 0.24 97 

96 -12 -8 1,2- Dlbrom0- 3- Chloropropnne 158 0 0.0% UGO. 1.2 6.2 - - 
100 -93-4 12-0Ibromoethane (EBB) 156 0 0.0% UGIL 0.38 1.6 -- - 
107 -06-2 1,2- Dichloroelhane 156 15 9.6% UGIL 0.24 1.2 0.38 6.1 

78 -07 -5 1,2- Dichloropmpane 160 0 0.0% UGIL 0.38 2.1 - 
108-67-8 1,3,5- Trimethylbenzene 156 32 20.5% UGIL 0.23 1.4 0.32 25 

142 -28-9 1,3- Dlchloropmpane 155 0 0.0% UGIL 0.3 1.5 - 
504-20-7 2,2- Dichloropropene 156 0 0.0% UGIL 0.36 1,8 - - 
78 -93 -3 2- Butanone (Methyl Ethyl Ketone) 155 2 1.3% UGIL 2.2 14 2.9 8.4 

95 -49 -8 2 -Chlorotoluene 150 0 0.0% UGIL 0.24 1.2 - 
591 -78.8 2- Hexanone 158 0 0.0% UGIL 2,1 14 - 

106-43.4 4- Chlorotoluene 156 1 0.5% UGIL 0.13 0.66 0.27 027 

108 -10 -1 4- Mbthy1- 2- Pentanono 156 0 0.0% UGIL 4.4 22 - 

87 -64 -1 Acetone 156 6 38% USA 6 50 12 120 

71 -43 -2 Benzene 156 130 87.2% UGIL 0,14 .0.57 0.14 680 
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Geosynteo Consultants 

Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAB 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Units 
Minimum 

DL 
of NDe 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

108 -80 -1 Bromobenzene 156 0 0.0% UG /L 0.3 1.5 -- -- 

74 -97 -5 Bromoctloromethane 156 0 0.0% UG /L 0,48 2.4 - - 
75 -27-4 Bromodichloromethsne 156 0 0.0% UGIL 0.21 1 -- -- 

75-25-2 Bromoform 156 0 0.0% UG /L 0.5 2.5 - -- 

74 -83 -9 Bromomethene 156 0 0.0% UG /L 3.9 19 - -- 

75 -15 -0 Carbon Disulfide 158 1 0.6% UG /L 041 3.8 0.84 0.84 

56 -23 -5 Carbon Tetrachloride 156 0 0.0% UGIL 0.23 1.1 - -- 

108 -90 -7 Chlorobenzene 150 0 00% UG /L 0,17 0,86 - -- 

75 -00 -3 Chloroethane 156 0 0,0% UGIL 1.3 11 - -- 

87 -80 -3 Chloroform 156 17 10.9% UG /L 033 2.3 2.2 7 

74 -87 -3 Chloromethans 156 1 0,6% UG /L 049 8.8 0.6 0.8 

15859 -2 cis- 1,2-Dichioroethene 156 120 76.9% UG /L 0.48 2.4 0.5 510 

10061-01 -5 cis- 1,3- Dichioropropene 156 0 00% UGIL 0.25 - 1.2 - -- 

98 -82 -8 Cements (Isopropyibenzene) 156 57 38,5% UG /L 0.23 1.2 0.38 25 

124 -421 Dlbromochloromethane 156 0 00% UGIL 0.25 1.2 -- - 
74 -95 -3 Dlbramomethone 155 0 00% UGIL 0.40 2.3 -- -- 

108-20-3 Dllsopropyl Ether(DIRE) 156 0 0.0% UGIL 0.31 1.7 -- - 

64 -17 -5 Ethanol 158 0 0.0% UGIL 43 250 -- - 

100 -41 -4 Ethylbenzene 156 82 52.6% UGIL 0.14 0.44 0.15 150 

637 -02-3 Ethyl -t -Butyl Ether 156 0 0.0% UGIL 0.27 22 -- 

75 -69 -4 Freon 11 156 0 0.0% UGIL 0.31 8.3 -- - 
76 -13 -1 Freon 113 150 3 1.9% VGA 0.04 3.0 0.84 1.2 

76 -71 -e Freon 12 166 0 0.0% Ina_ 0.46 23 -- -- 

75 -09 -2 Methylene Chloride 158 1 0.6% UGIL 0.04 5.2 0.84 0.84 

1034 -04 -4 Methyl -teil -Butyl Ether 156 12 7.7% UGIL 0.3 1.5 0.64 2.5 

104 -51 -0 n- Butylbenzene 156 34 21.8% UGIL 0.23 1.1 0.28 3.4 

95 -47 -6 o- Xyiene 11 2 18.2% UGIL 023 0.46 1.4 2.1 

1330 -20-7-1 plm- Xyiene 11 4 36.4% UGIL 0.24 0.49 0.27 80 

99 -87 -6 p- Isopropyltoluene 186 38 24.4% UG /L 0.16 0.79 0.17 4.4 

103 -65 -1 Propyibenzene 156 56 35$% UGIL 0.17 1.6 0.18 25 

135 -98 -8 sec-BUtyibenzene 156 67 42.9% UGIL 0.2 0.49 0.21 3.4 
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Geosyntec Consultants 

Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Units 
Minimum 

DL 
ofNDs 

Maximum 
DL 

of NOa 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

100 -425 Styrene 158 1 0.6% UG /L 0.17 D.86 0.2 0.2 

994 -05 -0 tad- Amyl -Methyl Ether(TAME) 156 0 0.0% UG/L 0.22 1.1 - 
76 -65 -0 Fed -Butyl Alcohol (TBA) 156 76 48 .7% UG /L 3.5 23 4.2 62 

98-06-6 tad- Butylbenzene 156 3 1.9% UG /L 0.28 1.4 0.28 0.37 

127-18-4 TetraoMOrcethene 156 21 13.5% UGIL 0.39 1.9 0.80 260 

108 -883 Toluene 156 17 10.9% UG /L 0.24 1.2 0.25 12 

156 -805 trans- 1.2 -0IChloroethene 150 B0 51.3 %. UGIL 0.37 1.8 0.37 120 

10061-02-6 trans- 1,3- Dichlaropropene 156 0 0.0% UG /L 0.26 1.3 - - 
79.01 -6 TrIchloroelhene 156 77 49.4% UG /L 0.3 1.8 0.39 400 

108-05-4 Vinyl Acetate 156 0 0.0% UG /L 2.8 14 - - 
7501 -4 Vinyl Chloride 156 11 7.1% USA 0.3 1.5 0.33 0.71 

1330 -20 -7 Xylenes, Total 156 61 39.1% UG /L 0.23 0.91 0.27 200 

Upper Gage 

Metals 

7429 -90 -5 Aluminum 4 4 100.0% MG/L - - 0.00702 0.106 

7440 -36 -0 Antimony 6 1 12.6% MG/L 0.00744 0.00787 0.0101 0.0101 

15584 -04.0 Arsenate 4 4 100.0% UG /L -- -- 0.3 0.61 

7440 -38 -2 Arsenic 12 10 03.3% MG /L 0.00438 0.00438 0.00416 0.0267 

15602 -74 -6 Amanita 4 4 100.0% UG /L - -- 0.097 16.4 

7440 -39 -3 Barium B 8 1000% MSI - -- 0.0142 0.134 

7440 -41-7 Beryllium B 0 0.0% MG/L 000056 0.00439 -- -- 

7440-43-9 Cadmium 8 0 0.0% MG /L 0.00269 0.00454 -- 

7440-70-2 Calcium e 8 100.0% MG /L - -- 36.8 142 

7440 -47 -3 Chromium 12 1 8.3% MG/L 0.0004 0.00430 0.00055 0.00055 

7440 -48-4 Cobalt 8 D 00% MG /L 0.00205 0.00441 -- - 
744050-8 Copper - 12 6 50.0% MG /L 0.00267 0.00392 0.00076 0.00612 

7439 -09.0 Iron 8 8 1000% MG /L - -- 0.0592 0.287 

7430 -02 -1 Lead 8 1 12.5% MG/L 0.00408 0.00693 0.00748 0.00748 

7439 -95-4 Magnesium 8 0 100.0% MG /L - -- 13.2 38.3 

7439 -08-5 Mangeneee B 8 100.0% MG /L - -- 0.00933 0.232 

7430 -07 -6 Mercury 8 1 12.6% MG /L 0.00003 0.00004 0.00004 0.00004 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

Percent 
p tested 

Unita 
Minimum 

DL 

of Nils 

Maximum 
DL 

of NDe 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

]439 -98 -] Molybdenum e 4 50.0% MGIL 0.00278 0.00270 000748 0,0187 

7440 -02 -0 Nickel 8 0 0.0% MGR. 0.0029e 0.00433 - - 

]440 -09 -] Potassium 6 0 100.0% MGIL - - 7.69 19.4 

]]02 -49 -2 Selenium 8 0 0.0% MGIL 0.00699 0.0107 -- -- 

7440 -22-4 Sliver 8 0 0.0% MGIL 0.00139 0.00211 - - 
7440 -23-5 Sodium 8 0 100,0% MG/L -- - 131 338 

7440 -28 -0 Thallium 8 2 25.0% MGIL 0.00291 0.0054 0,00292 0.00313 

7440 -62 -2 Vanedlum 8 2 25.0% MGIL 0.00244 0.00449 0.00708 0,0112 

7440 -66 -6 Zinc 8 5 82.5% MGIL 0.00352 0.00352 0.00716 0.0461 

SVOGn /PAHe 

120 -82 -1 1,2,4- TrlcMOrobenzene 36 0 0.0% UGIL 0.5 0.5 -- - 
95 -50 -1 1,2- Dlchlorobenzene 36 0 0.0% UGIL 0.46 0.46 -- - 
541 -731 1,3 -Dlcblorobenzene 36 0 0.0% UG/L 0.4 0.4 - - 
106 -46 -7 1,4 -Dloblurobenzene 36 0 0.0% UG/L 0.43 0.43 -- 

90 -12 -0 1- Meliylnaphaalene 4 0 0.0% UGIL 0.036 0.036 -- - 

95 -95 -4 2,4,5- TrlcMOrophenol 4 0 0.0% UGIL 0.97 0.97 -- - 
88.06 -2 2,4,6- TrlcMOrophonol 4 0 0.0% UGO 1.2 1.2 -- 

120-83-2 2,4- Dlcbloropbenol 4 0 0.0% UGO 1.1 1.1 - - 
105 -67-9 2,4 -0Imethylphenol 4 0 00% UGO 1.2 1.2 -- -- 

51-28-5 2,4- Dlnllrophenol 4 0 0.0% UGO 2.6 -- 

121-14-2 2,4- 0011rololuene 4 0 0.0% UG/L - 

806 -20 -2 21e- 0inerotoluene 4 0 0.0% UGIL I.1 1.1 - -- 

91-50-7 2- CMOronephlhalene 4 0 0.0% UG/L 1.3 13 -- -- 

es -57-e 2- Chlorophenol 4 0 0.0% UGIL -- 

91-57-6 2- Methylnephtbalene 4 0 0,0% UG/L 0.035 0.035 -- -- 

es -40 -] 2- Methylphenol 4 0 0.0% UGIL 1.1 1.1 - -- 

68-74-4 2- Nilroenlllne 4 0 0A% UG/L -- 

80-765 2- Nltrophonol 4 0 0.0% UGIL 1.2 1.2 - - 
01 -94 -1 3,3' -0ichlorobenzidine 4 0 0.0% UGIL 1.3 1.3 - - 

106- 44- 5 314- Muthylphenol 4 0 0.0% UGIL - 

99 -09-2 3- Nitroaniline 4 0 0.0% UGIL 1.2 1.2 -- - 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

percent 
Detected Units 

Minimum 
DL 

of NDs 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

534 -52 -1 4,5- Dlnitro -2- Methylphenol 4 0 0.0% UGIL 3.4 3.4 - -- 

101-55-3 - 4- Bromophenyl -Phenyl Ether 4 0 0,0% UGIL 1.2 1.2 - -- 

59 -50-7 4- Chloro- 3- Methylphenol 4 0 0.0% UGIL 1.2 1.2 -- -- 

108 -47 -8 4-Chloroaniline 4 0 0.0% UGIL 1.3 1.3 - - 

7005 -72 -3 4- Chiorophenyl- Phenyl Ether 4 0 0,0% UGIL 1.2 1.2 - 
100 -01 -8 4- Nllrcanlllne 4 0 0.0% UGIL 2.4 2.4 -- - 

100-02-7 4- Nitrophenol 4 0 0,D% UGlL 0.88 0.85 - 

83 -32 -0 Acenaphthene 4 0 00% UGIL 0.037 0.037 - - 
208 -98.8 Acenapbthylene 4 0 0.0% UGIL 0.033 0.033 - 
52 -53-3 Aniline 4 - 0 0.0% UGIL 12 1.2 - - 
120 -12 -7 Anthracene 4 0 0.0% UGIL 0.038 0.038 -- - 

103 -33-3 Ambanzene 4 0 0.0% UGIL 1.7 1.7 - - 
92 -87 -5 Benzldlne 4 D 0.0% UGIL 0.62 0.62 -- - 

55 -55 -3 Benzo (a) Anttracen0 4 0 0.0% UGIL 0.043 0.043 -- - 

50 -32 -8 Benzo (e) Pyrene 4 0 0.0% UGIL 0.035 0,035 - -- 

205 -99.2 Bonzo (b) Fluoranthene 4 D 0.0% UGIL 0.038 0.036 - - 

191 -24 -2 Benzo (g,h,i) Parylene 4 0 0.0% UGIL 0.037 0.037 - -- 

207 -08.9 Bence (k) Fluoranlhene 4 0 0.0% UGIL 0.05 0.05 - -- 

05.05 -0 Benzolo Acld. 4 0 0.0% UGIL 0.43 0.43 - - 
100 -51 -8 Benzyl Alcohol 4 0 0.0% USA -- 

111-01-1 111 -01 -1 Ble(2- CM1IOmathoxy) Methane 4 0 0.0% UGIL 1.2 1.2 - -- 

111 -44-4 Bis(2- Chloroethyl) Ether 4 0 0.0% UGIL -- 

105-60 -1 Bls(2- Chloroisopmpyl) Ether 4 0 0.0% UGIL 1.5 

117-81-7 Bis(2- Ethylhexyl) Phthalate 4 0 0.0% UGIL 1 I -- -- 

85 -613-7 Butyl Benzyl Phthalate 4 0 0.0% UGIL - 
216 -01 -0 Chrysene 4 0 0.0% UGIL 0.041 0.041 - -- 

53 -70 -3 Cibonz(a,h)Anthracene 4 0 0.0% UGIL 0039 0.039 -- 

132 -84 -0 Dibenzofuren 4 0 0.0% UGIL 1.4 1.4 -- -- 

64-68-2 Diethyl Phthalate 4 0 0.0% UGIL 1.4 1.4 -- - 

131 -11-3 Dimethyl Phthalate 4 0 0.0% UGIL 1.3 1.3 - - 

6444 -2 DI -n -Butyl Phthalate 4 0 0.0% UGIL 1.5 1.5 -- - 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percent 
Detected 

Unita 
Minimum 

DL 
of Nils 

Maximum 
DL 

of NDe 

Minimum 
Detected 

Value 

Maximum 
Detected 

Velue 

117 -84 -0 Di-n-Ootyl Phthalate 4 0 0.0% UG /L - 

206.44 -0 Pluoranthene 4 0 0.0% UG /L 0.030 0.038 - - 

88 -73-7 Fluorene 4 0 0,0% UG /L 0.035 0.035 - - 
87-68 -3 Hexachloro- 1,3- BUtedlene 4 0 0.0% UG /L 1.2 1.2 - -- 

118 -744 Hexachlorobunzene 4 0 0.0% UG /L 1.2 1.2 - - 
]] -47 -4 Hexachlorocyclapentediene 4 0 0,0% UG /L 0.44 0.44 - - 

67 -72 -1 Hexachlaroethane 4 0 0.0% UG /L 0.98 0.98 - - 
19339 -5 lodano (1,2,3- 04)Pyrare 4 0 0.0% UG /L 9_030 0.036 - - 
7e -5 9-1 Isophorone 4 0 0.0% LTG/ 1.2 1.2 - -- 

01-20-3 Naphthalene 38 4 11.1% UG /L 2.5 2.5 0.047 0.4 

05-953 Nitrobenzene 4 0 0.0% UG /L 1.3 1.3 -- -- 

62 -75 -9 N- Nltrosodimethylamine 4 0 0.0% UG /L 1.1 1.1 - 

621 -84 -7 N- Nltroso- dl- n- pmpylamine 4 0 0.0% UG /L 1.3 1.3 - -- 

88-30-6 N- Nitresodiphenylamine 4 0 0.0% UG /L 1.4 1.4 -- -- 

87-06-5 Pentachlorophenol 4 0 0.0% UG /L 0.75 0.75 -- - 
85 -01 -8 Phenanthrene 4 0 D.6% UGIL acme 0.038 -- -- 

108-96-2 Phenol 4 0 0.0% UGIL 1.2 1.2 -- -- 

12900 -0 Pyrwne 4 0 0.0% UGIL 0.05 0.05 -- 

110.06-1 Pyridine 4 0 0.0% UG /L 1.4 1.4 -- -- 

TPH 

TPHC11C12 Carbon Chain C11 -512 36 6 22.2% UG /L 14 14 15 49 

TPHC13C14 Carbon Ohain C13 -C14 36 6 16.7% UGIL 16 18 16 34 

TPHC15016 Carbon Chain C15 -C16 36 4 11.1% UG /L 17 17 21 24 

TPHC17C10 Carbon Chaln C17 -C1e 36 0 0.0% UGIL 17 17 -- -- 

TPHC10C20 Carbon Chain C19-C20 36 0 0.0% UGIL 10 ie -- -- 

TPHC21C22 Carbon Chain C21 -C22 36 0 0.0% UGIL 10 18 -- 

TPHC23C24 Carbon Chain C23 -C24 36 3 8.3% UGIL 10 18 20 28 

TPHC25C28 Carbon Chain C25 -526 36 10 37.8% UG/L 16 16 18 52 

TPHC29C32 Carbon Chain C29-C32 36 6 16.7% US/ 8.5 85 084 32 

TPHC33C36 Carbon Chain C33 -C36 36 3 8.3% US/ 7.9 7.9 9.4 33 

TPHC37C40 Carbon Chain C37 -C40 36 6 16 .7% UGIL 6.8 6.8 7.4 12 
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Geosyntec Consultants 

Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 

Norther 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

Percent 
Detected 

Unite 
Minimum 

DL 
ofNDe 

Maximum 
DL 

of NDe 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

TPHC41C44 Carbon Chain C41 -C44 36 2 5.6% UGIL 6.6 6.6 7.8 8 

TPHC6 Carbon Chain C6 36 16 44.4% UGIL 1.4 1.4. 1.6 180 

TPHC] Carbon Chefin C7 36 12 33.3% UGIL 6.1 6.1 6.0 38 

TPHC8 Carbon Chain CB 36 13 36.1% UGIL 9.9 9.9 10 87 

TPHC9GI0 Carbon Chain CO-C10 36 14 30.9% UGIL 13 13 13 120 

TPHC6C44 Total Petroleum Hydrocarbons (C6 -C44) 36 16 444% UGIL 47 47 52 580 

68334 -30 -5 TPH as Diesel 36 29 80.6% UGIL 33 33 34 200 

PHCG TPH as Gasoline 36 16 44.4% UGIL 48 48 49 710 

TPHMOIL TPH as Motor 011 36 0 0.0% UGIL 210 210 - 
VOGe 

630-20-6 1,1,1,2- Tetraohloroethane 36 0 0.0% UGIL 0.4 0.4 - - 
71 -55 -6 1,1,1- Trchloroethene 36 0 0.0% UGIL 0.3 0.3 -- -- 

T9 -34.5 1,1,2,2- TetrachloroeMane 36 0 0.0% UGIL 0.41 OA1 -- - 
79 -00 -5 1,1,2- Trlohlaroethane 36 0 0.0% UGIL 0.38 0.38 -- - 
15 -34 -3 1,1- Dlchloroethane 36 0 0.0% UGIL 0.28 0.28 -- 

75-35-4 1,1- Dichloroethene 36 2 6.6% UGIL 0.43 0.43 0.48 0,57 

663.58.6 1,1 -0IChloropropene 36 0 D.0% UGIL 9.46 0.46 - - 
87 -61 -0 1,2,3- Trlchlorobenzene 36 0 0.0% UGIL 0.51 0.51 - - 
96 -18 -4 1,2,3- Trichloropropane 36 3 8.3% UGIL D.64 0.64 1.1 3.4 

05 -63 -6 1,2,4- Tdmsthyibenzene 38 0 25.0% UGIL 0.36 0.36 0.30 1.6 

96 -12 -8 1,2- Dibromo- 3- Chloroprapane 36 0 0.0% UGIL 1.2 12 - -- 

108 -03-4 1,2- O1bromoethane (EDB) 36 0 0.0% UGIL 0.36 0.36 - -, 

107 -08 -2 1,2- DlcMoroathana 36 22 61 ,1% OeIL D.24 0.24 0.42 3.6 

78 -B] -5 1,2- Dlohloropropane 38 0 0.0% UGIL 0.42 0.42 - -- 

108 -67 -8 - 1,3,5- Trimethylbenzene 36 1 2.8% UGIL 0.28 0.28 0.59 0.59 

142 -26 -0 1,3- Dlchioropropane 36 0 0.0% UGIL 0.3 0.3 -- -- 

594 -20 -7 2,2 -0IChoropropune 38 0 0.0% UGIL 0.38 0.36 -- -- 

18 -933 2- Butanone (Methyl Ethyl Ketone) 38 O 0.0% UGIL 2.2 2.2 -- -- 

95-49-8 2- CM1lorotoluene 36 0 0.0% VGA 0,24 0.24 -- 

591 -006 2- Hexanone 36 0 0.0% UGIL 2.1 2.1 -- -- 

106 -43-4 4- CM1lorotoluane 36 0 0.0% UGIL 0,13 0,13 - -- 
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Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

percent 
Detected Units 

Minimum 
DL 

of NDs 

Maximum 
DL 

of NDe 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

108 -10 -1 4- Methyl- 2- Pentanone 36 o 0.0% UGIL 44 4.4 -- -- 

67-64-1 Acetone 36 1 2.8% UGIL 0 10 7 7 

71 -43 -2 Benzene 36 26 72.2% UG/L 0.14 0.14 0.16 370 

108 -86 -1 Bromobenzene 30 0 0.0% UGIL 0.3 0.3 - -- 

74 -97 -5. Bromochloromethene 36 o 0.0% VGA_ 0.48 0.48 -- -- 

75-27-4 Bromodichloromethane 36 0 0.0% UGIL 021 021 -- -- 

75-26-2 Bromoform 36 o 0.0% UGIL 0,6 0.5 - -- 

74-83-0 Bromamethene 36 o 00% UGIL 3.9 3.9 - -- 

76-15-0 Carbon DIoulfide 36 10 27.8% UGIL 0.41 0.41 0.45 4,8 

50 -23 -5 Carbon Tetrachloride 36 0 0.0% UGIL 023 023 - -- 

108-90-7 Chiorobonzene 36 0 0.0% UGIL 0.17 0.17 - 

75-00-3 Chloroethane 36 0 0.0% UGIL 2.3 2.3 - -- 

67-66-3 Chloroform 36 3 8.3% UGIL 0.40 0,40 0.6 0.59 

74 -87 -3 Chloromethane 36 0 0.0% UGIL 1.8 1.8 - -- 

150-59-2 de- 1.2 -Dichloroethene 30 22 01,1% UGIL 048 0.46 0.55 71 

10081 -01 -5 ois- 1,3- Dlchloropmpene 36 0 00% UGIL 0.25 0.25 - - 
98 -82 -e Cumera (Isopmpylbenzene) 36 2 6.8% .UGIL 0.56 0.56 0.9 0.90 

124 -48 -1 Dibromoohlaromethane 36 0 0.0% UGIL 025 0.25 - -- 

74.95 -3 Dlbromomathane 36 0 0.0% UGIL 0.40 0.46 - -- 

108-20-3 Dlisopropyl Ether (DIPE) 30 15 - 41.7% UGIL 033 0.33 0.30 1.7 

64 -17 -5 Ethanol 36 0 0.0% UGIL 50 50 - - 

100 -41-4 Ethylbenzene 36 14 329% UGIL 0.14 0.14 0.10 14 

637 -92 -3 Ethyl -1 -Butyl Ether (EIBE) 36 0 0.0% UGIL 0.44 0,44 - 
75 -69 -4 Freon 11 30 0 0.0% UGIL 1,7 1.7 -- - 
70 -13 -1 Freon 113 36 0 0.0% UG/L 0.78 0.78 -- 

75 -71 -8 Freon 12 30 0 0.0% UGIL 0.46 0.46 -- - 
75 -09 -2 Methylene Chloride 38 0 0.0% UG/L 0.64 0.64 -- 

1834-04-4 Methyl-tea-Butyl Ether 30 0 0,0% LOLL 0.31 0.31 -- - 
10451 -0 n- Butylbenzene 36 0 0.0% UG/L 0.23 0.23 -- 

05 -47 -6 o- Xylene 4 o 0.0% LOLL 0.23 0.23 -- - 
1330- 20 -7 -1 plm- Xyiene 4 1 25.0% UGIL 0.24 0.24 0,7 0.7 
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Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kest Properly 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

Percept 
Detected 

Units 
Minimum 

DL 
of NDe 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

99 27 -6 p- sopropylWluene 30 0 0.0% UG /L 0.16 0.16 - -- 

103 -65 -1 Propylbenzene 36 4 11.1% UG /L 0.17 0.17 0.2 0.52 

135 -98 -8 se0BUtylbenzene 36 0 0.0% UGIL 0,25 0.25 - - 
100-42 -5 Styrene 38 0 0,0% UG /L 0.17 0.17 - -- 

994-05-8 te- Amyl-Methyl Ether (TAME) 36 0 0.0% UG /L 0.22 0,22 - - 
75 -65 -0 tart -Butyl Alcohol (TBA) 38 21 58.3% UG /L 4,6 4.6 5.0 250 

96-06 -6 tart- Butylbenzene 38 0 00% UG /L 0.28 0.28 - - 
127 -18 -4 Tetrachl0roethene 36 0 0.0% UG /L 0,39 0.39 - 
10688 -3 Toluene 38 9 250% U0 /1 0,24 0.24 004 3.8 

156-60 -5 trans- 1.2 -Dichlaroethene 30 9 25.0% UG /L 0.37 0.37 0.81 2.0 

10061 -02 -0 trans- 1,3- DicMcropropene 36 0 0.0% U0 /1 025 0,25 -- - 
79 -01 -6 Trichloroelhene 30 8 22,2% UG /L 0.37 0.37 0.42 2.2 

10806 -4 Vinyl Acetate 36 0 0.0% UG /L 2.8 2.8 -- -- 

75 -01 -4 Vinyl Chloride 30 0 00% UGIL 0,3 0.3 - -- 

1330 -20-7 Xylenes, Total 38 10 27,6% UG /L 0.23 D.24 0.27 8.8 

Gage 

Metal 

7429 -905 Aluminum 4 4 100,0% MG /L -- - 0.0144 0.0456 

7440 -36-0 Antimony 8 1 12.5% MG /L 000744 0.00787 0.00966 0.00988 

15584 -04 -0 Amerete 4 4 100.0% UG /L -- -- 0.27 - 0.84 

7440 -30 -2 Arsenio 12 10 83.3% MG /L 0.00611 0.00611 0.00532 0.028 

15502-74 -6 Arsenlle 4 4 100.0% UGIL -- -- 4,84 7,07 

7440 -39 -3 Barium 8 7 87.5% MG /L 0.00208 0.00296 0,0138 0.0790 

7440 -41-7 Beryllium 6 0 00% MG /L 0.00056 0.00439 -- 

7440 -43 -0 Cadmium 8 0 0.0% MGIL 200260 0.00454 - -- 

7440 -70-2 Calcium 8 8 100,0% MG /L - -- 8.54 106 

7440 -47 -3 Chromium 12 0 0.0% MGM 00004 0.00436 - -- 

7440-48-4 Cobalt 8 0 0,0% MOIL 000295 0.00441 - -- 

7440 -50-8 Copper 12 9 75.0% MGM 0,00392 0,00392 0,00051 0.0175 

7439 -8 9-6 Iron e 8 100.0% MGM - -- 0.0339 0 

7439 -92-1 Lead 6 0 0.0% MGM 0,00406 0,00693 - -- 
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Table 4 -4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

percent 
Detected 

Units 
Minimum 

DL 
of Nos 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

7439 -95.4 Magnesium 8 8 100.0% MGIL -- -- 5.26 30.1 

7430 -965 Manganese 8 e 100Á% MGIL - - 0.0061 0.1 77 

7430 -97-6 Mercury 0 2 25.0% MGIL 0.00003 0.00004 0.00004 0.00005 

7439 -98 -7 Molybdenum B 4 50.0% MOL 0.00278 0,00278 0.00824 00227 

7440-02 -0 Nickel 0 o 0,0% MG/L. 0.00298 0.00433 - -- 

]440-09-] Potassium 0 8 100.0% MGIL -- - 7.05 11,4 

7782 -49 -2 Selenium 8 0 0,0% MGIL 0,00699 0.0107 - -- 

7440-22-4 Silver 0 o 0,0% MGIL 0.00139 0.00211 - -- 

7440 -23.5 Sodium 0 8 100.0% MGIL -- - 110 304 

7440 -28.0 Thallium 8 1 125% MGIL 0,00291 0.0054 0.00311 0.00311 

7440 -62 -2 Vanadium 0 2 25.0% MGIL 0.00244 0.00440 0.00354 00273 

7440 -68.8 Zino 8 5 625% MGIL 000352 0.00666 0.00618 0.405 

SVOCeIPAHe 

120 -82 -1 1,2,4- Trlchlorobenzene 36 0 0.0% UGIL 0,5 0,5 - -- 

95-50-1 1,2- Dlchlarobenzene 38 0 0,0% UGIL 0.46 0.46 -- -- 

541-73-1 1,3- DichlOrobenzene 30 0 0.0% UGIL 0.4 0.4 -- 

106 -46 -7 1,4 -Dlohlorobenzene 36 0 0.0% UGIL 0.43 0,43 -- -- 

90 -12-0 1- Methylnaphthalene 4 0 0,0% UGIL 0.036 0.036 -- -- 

95 -95-4 2,4,5- Trlchlorophenol 4 0 0.0% UGL 0.97 0,97 -- 

80 -06 -2 2,4,5- TdcMoraphenol 4 0 0 .0% UGIL 1.2 1.2 -- -- 

120-83-2 2,4- Dlohlorophenol 4 0 0.0% UGIL 1.1 1,1 -- -- 

105-83-9 2,4 -DImethylphenol 4 0 0,0% UGIL 1.2 1.2 -- 

51 -285 2,4-Dinitrophenol 4 0 0.0% UGIL 2.8 2,6 - -- 

121-14-2 2,4- Dlnitrotaluene 4 0 0.0% UGIL -- 

606 -20-2 2,6 -DInitrotoluene 4 0 0.0% UGIL 1.1 

et56 -7 2- Choronaphthalene 4 0 0.0% UGIL 1.3 1.3 -- -- 

B5-57-8 2- Chlorophenol 4 0 0.0% UGIL - 

9157 -8 2- Mothyinaphthalene 4 1 25.0% UGIL 0.035 0.035 0.037 0.037 

85 -48 -7 2- Methylphencl 4 0 0.0% UGIL 1.1 1.1 - - 
80 -]4.4 2- Nitroanlline 4 0 0.0% UGIL - 

88 -75 -5 2- Nitrophenol 4 0 0.0% DGIL 1.2 1,2 - - 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 

percent 

Detested 
Unite 

Minimum 
DL 

of NDs 

Maximum 
DL 

of NDs 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

91 -94 -1 3,3'- Dichlorobenzldlne 4 0 0,0% UGIL 1.3 1.3 -- -- 

106 -44-5 3I4- Methylpbenol 4 1 25.0% UGIL 1 1 1.7 1.7 

99-09-2 3- Nilroanlline 4 0 0,0% UGIL 1.2 1.2 - -- 

634-52-1 4,6- Dlnitro- 2- Methylphenol 4 0 0.0% UGIL 3.4 3.4 - -- 

101-553 4- Bmmophenyt- Phenyl Ether 4 0 0.0% UGIL 1.2 1.2 - - 
5950-7 4- Cblom- 3- Methylphenol 4 0 0,0% UGIL 1.2 1.2 - -- 

106-47-0 ' 4- CM1loreanlllne 4 o 0.0% UGIL 1.3 1.3 - -- 

7005-723 4- Chlorophenyl- Phenyl Ether 4 0 0.0% UGIL 1.2 1.2 - 
100 -01 -6 4- Nilroanlline 4 0 0,0% UGIL 2.4 2.4 - -- 

100-02-7 4- N1trophenol 4 0 0.0% UGIL 0.88 0.88 - -- 

83-32-9 Acenapbthene 4 0 0,0% UGIL 0.037 0.037 - -- 

208 -96.8 Acenaphthylene 4 0 0.0% UGIL 0.033 0.033 - - 

62533 Aniline 4 0 0,0% UGIL 1.2 1.2 - - 
120 -12-7 Anlhracene 4 0 0.0% UGIL 0.036 0.036 -- - 

103 -33 -3 Azobenzene 4 0 0.0% UGIL 1.7 1.7 -- 

92 -87 -5 Benzidine 4 0 0.0% VGA 0,62 0,62 - - 

5856 -3 Bonzo (u)Anthracene 4 0 0.0% UGIL 0.043 0.043 -- - 
50 -32 -6 Genoa (u)Pyrene 4 0 0.0% UGIL 0,035 0.035 -- 

205 -99 -2 Benzo (b) Fluorantheno 4 0 0.0% UGIL 0.036 0,036 -- - 

191 -24 -2 Bonzo (g,h,l) Perylene 4 0 0.0% UGt 0.037 0.037 -- -- 

207-06-9 Boron (k) Fluorenlhene 4 0 0,0% UGIL 0.05 0.05 -- -- 

65-85-0 Benzoic Acid 4 1 25.0% UGIL 0,43 0.43 2,6 2,6 

100-51 -6 Benzyt Alcohol 4 0 0,0% UGIL -- 

111-91-1 Ble(2- Chloroethoxy) Methane 4 0 0.0% UGIL 1.2 1.2 - -- 

111.44 -4 Bls(2- Chlurocthyl) Ether 4 0 0,0% UGIL -- 

100 -60-1 BIH2- Chloroleopmpyl) Ether 4 0 0.0% UGIL 15 1.6 - -- 

117 -81-7 Bis(2- Ethylhexyl) Phthalate 4 0 0,0% UGIL -- 

86-60-7 Butyl Benzyl Phthalate 4 0 00% UGIL 1 1 - -- 

218-01-9 Chrysene 4 0 0.0% UGIL 0,041 0.041 - 

53 -70 -3 Dlbenz(e,h)Anthracene 4 0 0.0% UGIL 0.039 0.039 - -- 

132 -64-9 Dlbenzofuren 4 0 0,0% UGIL 1.4 1.4 -- -- 
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Statistical Summary of Groundwater Data 
Former Kest Properly 

Carson, CA 

CAB 
Number Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

percent 

Detected Units 
Minimum 

DL 
of Nos 

Maximum 
DL 

of NDe 

Minimum 
Detected 

Value` 

Maximum 
Detected 

Value 

84 -66 -2 Diethyl Phthalate - 4 0 0.0% UGIL 1.4 1.4 - - -- 

131-11-3 Dlmethyl Phthalate 4 0 0,0% UGIL 1.3 1.3 - -- 

84-74 -2 Di -n -Butyl Phthalate 4 0 0.0% UGIL 1.5 1.5 

117-84 -0 Don -Oclyl Phthalate 4 0 0.0% UGIL -- 

206 -44-0 Fluoranthene 4 0 00% UGIL 0.038 0,038 - - 
80-73 -7 Fluorene 4 D 0.0% UGIL 0.035 0.035 -- - 
87 -68 -3 Hexachloro-1,3- Butadiene 4 0 0.0% UGIL 1.2 1.2 .. _. 

118 -74 -1 Hexachlorobenzene 4 0 0.0% UGIL 1.2 1.2 -- - 

77 -47 -4 Hexachlorocyclopentadlena 4 0 0.0% UGIL 0.44 044 -- - 
67 -72 -1 Hexachloroethan9 4 0 - 0.0% DOA 0.98 0.98 - - 

193 -39 -5 Mono (1,2,3- od)Pyrene 4 0 0.0% UGIL 0.036 0.038 -- - 

78 -59 -1 Isophorone 4 0 0.0% UGIL 1.2 1.2 -- 

91-20-3 Naphthalene 36 3 8.3% UGIL 0.037 2.5 0.047 0.07 

98 -35 -3 Nitrobenzene 4 0 0.0% UGIL 1.3 1.3 -- -- 

62 -75 -9 N- Nllrosodlmethylamine 4 0 00% UGIL 1.1 1.1 -- -- 

621-64-7 N- Nllroso- M- n-propylamine 4 0 0,0% UGIL 1.3 1.3 -- 

86 -30 -6 N- Niirosodiphenylemine 4 0 0.0% UGIL 1.4 1.4 - -- 

87 -e6 -5 Pantachlorophenol 4 0 0.0% UGIL 0 .75 0.75 - -- 

85-01-8 Pbenanlhrone 4 0 00% UGIL 0,038 0.030 - 
108 -95 -2 Phenol - 4 0 0.0% UGIL 1.2 12 - -- 

129 -00-0 Pyrene 4 D 0.0% UGIL 0,05 0.05 - 
110 -36-1 Pyridine - 4 0 0.0% UGIL 1.4 1.4 - -- 

TPH 

TPHC11C12 Carbon Chain C11 -012 36 1 2.8% UGIL 14 14 18 13 

TPHC13C14 Carbon Chain C13 -C14 36 1 2.8% UGIL 16 16 16 16 

TPHC15C16 Carbon Chain C16 -016 36 4 11.1% UGIL 17 17 17 33 

TPHC17C18 Carbon Chain C17 -C18 36 1 28% UGIL 17 17 37 37 

TPHC19C20 Carbon Chain 019 -020 36 1 2.6% UGIL 18 13 24 24 

TPHC21C22 Carbon Chain C21 -C22 36 4 11.1% UGIL 18 18 19 34 

TPHC23C24 Carbon Chain C23 -024 30 4 11.1% UGIL 18 18 20 63 

TPHC25C28 Carbon Chain C25 -C20 38 11 30.6% UGIL 16 16 17 79 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detects 

percent 

percent Units 
Minimum 

DL 

of NDS 

Maximum 
DL 

ofNDa 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

TPHC29C32 Carbon Chain C28 -C32 36 8 22.2% UGIL 8,5 8.5 9 46 

TPHC33C36 Carbon Chain C33 -C36 36 5 13.9% UGIL 7.9 7.9 8.1 32 

TPHC37C40 Carbon Chain C37 -C40 38 4 11.1% UGIL 6.8 0.8 9.2 10 

TPHC41C44 Carbon Chain C41 -C44 36 0 0.0% VGIL 6.8 8.6 - - 
TPHCe Carbon Chain 06 36 9 250% UGIL 14 1.4 1.5 4,8 

TPHC7 Carbon Chain C7 38 0 0.0% UGIL 6.1 6.1 - - 
TPHC8 Carbon Chain C8 36 0 0.0% UGIL 0.9 0.0 - 
TPHCOCIO Carbon Chain CO-C10 36 7 10,4% UGIL 13 13 14 33 

TPHC6C44 Total Petroleum Hydrocarbons (C6 -C44) 38 6 222% UGIL 47 47 53 350 

88334 -30 -5 TPH as Diesel 36 29 80.6% UGIL 33 33 34 330 

PHCG TPH as Gasoline 36 0 0.0% VGIL 40 48 -- -- 

TPHMOIL TPH as Motor 011 36 1 2.0% VGIL 210 210 330 330 

VOOs 

630-20 -6 1,112- Tetraohioroethane 36 0 0.0% VGA 0,4 0.4 - -- 

71 -55 -6 1,1,1- Trlchloroothane 36 0 0.0% UGIL 0.3 0.3 - -- 

70 -34 -5 1,1,2,2- Tetraohoroethene 36 0 0.0% UGIL 0.41 0.41 -- 

79 -00 -5 1,1,2- TNohloroethaoe 36 0 0.0% VGL 0.38 0,38 - -- 

75 -34 -3 1,1- DichlOroethane 30 0 0.0% UGIL 0.28 0.20 -- -- 

75 -35 -4 1,1 -DIOhloroeihene 38 0 0.0% VGL 0.43 0.43 -- -- 

5635848 1,1- Dichloropropara 38 0 0.0% UGIL 0.46 0.46 -- -- 

87 -61 -8 1,2,3- Trichlorobonzone 36 0 0.0% VGL 0.51 0.51 -- -- 

66 -18 -4 1,2,3- Trichloropropene 36 0 0.0% VG/ 0.64 0.64 -- -- 

95-63-6 1,2,4- Trimelhylbenzena 36 0 0.0% UGIL 0.36 0,36 - -- 

06-12-8 1,2- Dibromo- 3- Chioropropane 36 0 0.0% VG/ 1.2 1.2 -- -- 

106 -93-4 1,2 -Dibromoethane (COB) 36 0 0.0% VGL 0.36 0,36 -- -- 

107-06 -2 1,2- Dichloroelhane 36 1 2.8% VGL 0.24 0.24 0.31 0.31 

78 -87 -5 1,2- Dichlaropropane 36 0 0.0% VOL 0.42 0.42 -- 

100-8]-8 1,3,5-Ttlmethyibenzene 36 0 0.0% VGL 0.28 0.28 -- -- 

142 -28-0 1,3- Dichloroprapane 36 0 0.0% VGL 0.3 

694 -20 -7 2,2- Dichioropropano 36 0 0.0% VGL 0.30 0.38 -- -- 

78 -93 -3 2- Butanone (Methyl Ethyl Ketone) 36 0 0.0% VGL 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kast Property 

Carson, CA 

CAS 

Number 
Chemical 

Number 
of 

Samples 

Number 
of 

Detecte 

Percent 
Detected 

Unite 
Minimum 

DL 
of NDS 

Maximum 
DL 

of NDS 

Minimum 
Detected 

Value 

Maximum 
Detected 

Velue 

95 -49 -8 2- Chlorotoluene 38 0 0.0% UGIL 024 024 - -- 

591 -78 -6 2- Hexanone 30 0 0.0% UGIL 2,1 2,1 - - 
100 -43 -4 4- Chloratoluene 36 0 0.0% USA. 0.13 0.13 - -- 

108-10-1 4- Methyl- 2- Pentanonu 36 0 0.0% UGIL 4.4 4.4 - - 

87 -64-1 Acetone 36 2 5.6% UGIL 6 10 6.7 6.3 

71 -43 -2 Benzene 38 6 16.7% UGIL 0.14 0.14 0.15 0.89 

100 -66 -1 Bromobenzene 36 0 0.0% UGIL 0.3 0.3 - -- 

74-97-5 Bromochloromelhene 36 2 5.8% UGIL 0.48 0.48 0.79 1.5 

75 -27 -4 Bromodichloromelhane 35 0 0,0% UGIL 0.21 0.21 - -- 

75-25-2 Bromoform 38 0 0.0% USA_ 0.5 0.5 -- 

74 -83 -9 Bromomethene 38 0 0,0% UGIL 3.9 3.9 -- -- 

75-15-0 Carbon Disulfide 38 15 41.7% UGIL 0.41 0.41 0.45 9,3 

56 -23 -5 Carbon Tetrachloride 36 0 0.0% UGIL 0.23 0.23 - -- 

108 -90-7 Chtorobenzene 36 0 0,0% UGIL 0.17 0.17 -- -- 

75-00-3 Chloroethane 36 0 0.0% UGIL 2.3 2.3 -- 

67-66-3 Chloroform 36 2 6,8% UGIL 046 0.46 0.5 0.67 

74 -87 -3 CMoromethane 38 0 0.0% UGIL 1.0 1.8 -- - 
15 259-2 cis- 12- Dlchloroethene 36 7 19.4 % - UGIL 048 0.48 0.93 11 

10061 -01 -5 ols- 1.3 -0IChloropropene 38 0 0.0% UGIL 025 0.25 -- - 
98 -02 -e Carnegie (iuopropylbenzene) 36 0 0.0% UGIL 0.58 0b8 -- - 

124 -48 -1 DibromocMoromelhane 30 0 0.0% UGIL 0.25 0.25 -- 

74 -95 -3 Dlbromomethane 36 3 8.3% UGIL 0.48 0,46 0.71 2.1 

108-20-3 Düsopropyl Ether (DIPE) 36 0 20% UGIL 0,33 0.33 - - 

64 -17 -5 Ethanol 36 0 0.0% VGA 50 50 - - 
100.41 -4 Ethylbenzene 36 0 0.0% UGIL 0.14 0,14 - -- 

637 -92 -3 Ethyl -t -Butyl Ether (ETBE) 38 0 0.0% UGIL 0.44 244 - 
75 -69 -4 Freon 11 36 0 0.0% UGIL 1.7 1.7 - -- 

76-13-1 Freon 113 36 0 0.0% UGIL 0 .78 0 .78 - 
75-71-8 Freon 12 38 0 0.0% UGIL 0.46 0.46 - -- 

75-09-2 Methylene Chloride 36 0 0.0% UGIL 0.64 0.64 -- -- 

1634-04-4 Methyl -tart -Butyl Ether 36 0 0.0% UGIL 0.31 0.31 -- -- 
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Table 4-4 

Statistical Summary of Groundwater Data 

Former Kest Property 

Carson, CA 

CAS 
Number 

Chemical 
Number 

of 
Samples 

Number 
of 

Detects 
Demand 

Units 
Minimum 

DL 
of NOG 

Maximum 
UL 

ofNDG 

Minimum 
Detected 

Value 

Maximum 
Detected 

Value 

10451 -8 n- BUtylbenzene 36 0 02% UGIL 0.23 0.23 -- - 
95 -07-6 o- Xylene 4 0 0.0% UG4 0.23 0.23 

1330- 20-7-1 plm-Xylene 4 0 0.0% UGIL 0.24 0.24 - -- 

89-87-6 p- iuopropyitoluene 36 0 0.0% UGIL 0.16 0.16 - 

103.65 -1 Propylbenzene 36 0 0.0% UGIL 0.17 D.17 - - 
135 -98 -8 eec- eutylbengene 36 0 0.0% UGIL 0.25 0.25 - -- 

100.42 -5 Styrene 38 0 0.0% UGIL 0.17 0.17 - -- 

094-05 -8 tert- Amyl -Methyl Ether (TAME( 36 0 0.0% UGIL 0.22 0.22 - 
]fi -65 -D tart -BUlyl Alcohol (TBA) 36 2 5.6% UGIL 4,6 4.6 6.8 8.5 

98 -08 -6 tehButylbenzene 36 0 0.0% UGIL 0.28 0.28 - -- 
127-18-4 Teirachlomethene 36 0 0.0% UGIL 0.39 0.39 - -- 

108-80 -3 Toluene 36 0 0.0% UGIL 0.24 0.24 - -- 

166-60 -5 trans-1,2- Dlchlaroethene 36 0 0.0% UGIL 0.37 0.37 - -- 

10061-02-6 trane- 1.3 -Dichloropropene 36 0 0.0% UGIL 0.25 0.25 - -- 

79-01-6 Trlchloroethene 36 0 0.0% UGIL 0.37 0.37 - -- 

108-05 -4 Vinyl Acetate 36 0 0.0% UGIL 2.8 2.8 - -- 

75-01-4 Vinyl Chloride 36 0 00% DGM 0.3 0.3 -- -- 

1330 -204 Xylenes, Total 36 0 0.0% UGL 0.23 024 -- - 

Notes: 

All data through August 31, 2013 

not available 

DL" detection limit; 'NE's nondotects 

MG/L: milligram per liter 

UGIL: microgram per liter 
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Table 4 -5 

Soil Matrix Constituent of Concern Screening 
Former Kast Property 

Carson. California 

CAS 
Number Chemical' 

Maximum 
Concentration 

Units RBSLc RBSLnc FBSLC x 0.1 RBSLnc x 0.1 
Background 

Concentration COC Selection Rationale' COC 
Site - 

Related 
COC 

Metals 

7440 -36 -0 Antimony 8.5E+00 mg /kg - 3.1E +01 - 3.1E +00 7.4E -01 RBSLnc, background Yes No 

7440 -30 -2 Arsenio 6,3E+01 mg/kg 3.9E -01 2.2E +01 3.9E -02 2.2E +00 1.2E +01 RBSLC, RBSLnc, background Yes Yes 

7440 -39 -3 Barium 1.0E +03 mglkg - 1.6E +04 - 1.8E+03 2 .7E +02 No No 

7440 -41.7 Beryllium 1.2E +00 mg /kg 1.2E+05 1.6E +02 1.2E +04 1.6E +01 5.6E -01 No No 

7440 -43 -9 Cadmium 9.0E+00 mg /kg 6.7E+04 7.0E +01 6.7E +03 7.0E +00 3.8E +00 RBSLnc, background Yes No 

7440 -47 -3 Chromium 7.4E+01 mg/kg - 1.2E +05 - 1.2E +04 3.3E +01 No No 

CR8 Chromium, Haxavalenf 4.8E +00 mg/kg 19E+03 2.3E +02 1.0E+02 2.3E +01 -- -- Yes No 

7440 -00 -4 Cobalt 3.1E +01 mg /kg 3.15404 2.3E +01 3.1E +03 2.3E +00 1.1E +01 RBSLnc, background Yes No 

7440 -50 -8 Copper 1.2E+03 mg /kg - 3.1E +03 -- 3.1E+02 5.9E+01 RBSLno, background Yes No 

7439 -92 -1 Lead 1.3E+03 mg /kg -- 8.0E +01 -- 690 +00 0.2E +01 RBSLnc, background Yes Yes 

7439 -97 -6 Mercury 1.3E+00 mglkg -- 2.3E +01 -- 2.3E +00 1.3E-01 No No 

7439 -08-7 Molybdenum 2.4E +01 mg /kg - 3.9E +02 - 3.0E +01 4.1E -01 No No 

7440 -02 -0 Nickel 4.3E+01 mg /kg 1.1E +06 16E +03 1.1E +05 1.6E +02 2.0E +01 No No 

7782 -49 -2 Selenium 9.0E+00 mg /kg - 3.9E +02 -- 3.9E +01 7,8E -01 No No 

7440-22 -4 Silver 3,8E +00 mg /kg -- 3.9E +02 -- 3.8E+01 1.3E+00 No No 

7440 -20 -0 Thallium 3.5E+00 mg /kg -- 7.8E -01 -- 7.8E -02 2.3E -01 RBSLnc, background Yes No 

7440 -92 -2 Vanadium 8.6E+01 mg /kg -- 6.5E +02 -- 5.5E+01 4.6E +01 RBSLnc, background Yes No 

7440 -66 -6 Zinc 5,8E+03 mg /kg -- 2.3E +04 -- 2.3E+03 2.9E +02 RBSLnc, background Yes No 

PAHe 

83 -32 -9 Acenaphthene 1.7E +01 mg/k9 -- 3.2E +03 -- 3.2E +02 - No No 

208-96 -8 Acenaphthylene 4.5E +00 mg /kg -- 1.7E +04 -- 1 .7E +03 - No No 

120 -12 -7 Anthracene 2.6E +01 mg /kg -- 1.7E +04 - .1.7E +03 -- No No 

5655 -3 Banzo (a) Anthracene 4.7E +01 mg /kg 1.6E +00 -- 1.8E -01 -- -- RBSLC Yes Yes 

50 -32 -8. Bonn (a) Pyrene 2.2E +01 mg /kg 1.6E -01 -- 1.6E -02 - 0.0E -01 RBSLC, background Yes Yes 

205 -99 -2 Bonzo (b) Fluoranthene 1,6E+01 mg /kg 1.6E +00 -- 1.6E -01. - -- RBSLC Yes Yes 

191 -24 -2 Bonos (gAJ) Perylene 1.3E +01 mg /kg -- 1]503 - -- 1 .7E +02 -- No No 

207 -08 -0 Ronzo(k) Fluoranthene 4.6E +00 - mg /kg 1.6E +00 -- 1.6E -01 - - RBSLC Yes Yes 

218 -01 -9 Chrysene 1.3E +02 mg /kg 1,6E +01 -- 1.6E +00 - -- RBSLC Yes Yes 

53 -70-3 Gibenz (a,h) Anthracene 3.4E +00 mg /kg 1.1E -01 -- 1.1E -02 - -- RBSbc Yes Yes 
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Table 4 -5 

Soil Matrix Constituent of Concern Screening 
Former Kast Property 

Carson, California 

CAS 
Number Chemical 

Maximum 
Concentration 

Unite RBSLC RBSLno RBSLc x0.1 RBSLnc x 0.1 
Background 

Concentration COG Selection Rationale° CO0 
Site.. 

Related 
COG 

206 -44 -0 Fluorenthene 2.9E +01 mg/kg -- 2.3E +03 - 2.3E +02 -- No No 

08-73 -7 Fluorene 2.3E +01 mg/kg -- 2.2E +03 - 22E +02 -- No No 

193 -39 -5 Indenc(1,2,3c,d) Pyrene 3.2E -00 mgfkg 1.8E +00 -- 1.6E -01 - -- RBSLo Yes Yes 

00 -12 -0 1- Mothylnaphthalene 1.6E +02 mg/kg 22E +01 5.5E +03 2.2E +00 5.5E +02 -- RBSLo Yes Yes 

9157 -6 2- Methylnaphthalene 2,8E +02 mg/kg -- 3.1E +02 - 3.1E +01 -- RBSLnc Yes Yes 

91 -20 -3 Naphthalene 912E +04 uglkg 4.1E +00 3.7E +02 4.1E -01 3,7E +01 -- RBSLo, RBSLnc Yes Yes 

85 -D1 -8 Phenanlhrene 1.0E +02 mg/kg - 1.7E +03 - 1.7E +02 -- No No 

12e-00 -0 Pyrene 2.4E +02 mg/kg -- 1 .7E +03 - 1.7E +02 -- RBSLnc Yes Yes 

SVOCe - 

121 -14 -2 2,4 -Dinitrotoluene 3.1E +00 mg/kg 1.6E +00 1.2E +02 1,6E -01 1.2E +01 - RBSLo Yes No 

MEPH4 4- Methylphenol (p-Cresol) 2,2E -01 mg/kg - 6.1E+03 - 6.1E+02 -- No No 

62 -53 -3 Aniline 4.0E +00 mg/kg 85E +01 4,3E +02 8.5E +00 4.3E+01 - No No 

65 -85 -0 Benzolo Aotd 1.5E +00 mg/kg - 24E +05 -- 2.4E +04 - No No 

117-81-7 Bis(2- Elhylhexyl) Phthalate 2.2E +01 Mg/kg 3,5E +01 1.2E+03 3,5E +00 1.2E +02 - RBSLo Yes No 

85 -68 -7 Butyl Benzyl Phthalate 3.1E +00 mg/kg 2,0E +02 1,2E+04 2.6E +01 1.2E+03 - No No 

132 -64 -9 Dibenzofuran 1.2E +00 mg/kg - 1.5E +02 -- 1.5E +01 - No No 

84 -66 -2 Diethyl Phthalate 3.1E +00 mgfkg - 4.9E +04 -- 4.9E+03 - No 'No 

131 -11 -3 Dlmelbyl Phthalate 2 .7E +00 mg/kg - 6.1E +05 -- 6.1E +04 - No No 

84 -74 -2 Dl -n -Butyl Phthalate 3.3E -01 mg/kg - 6.1E +03 -- 6.1E +02 - No No 

TPH 

68334-30-5 TPH as Olesel 1.4E +05 Mg/kg - 1.3E +03 - 1.3E +02 - RBSLno Yes Yes 

PHCG TPH as Gasoline 9.8E +03 Mg/kg - 7.6E +02 -- 7.6E +01 -- RBSLno Yes Yes 

TPHMOIL TPH as Motor 011 32E +05 mg/kg -- 3.3E +03 -- 3.3E +02 -- RBSLnc Yes Yee 

VOCe 

70 -345 1,1,2,2- Tetrechloroethane 4,2E +02 ug/kg 4.8E+02 1.3E +05 4.8E +01 1.3E +04 -- RBSLo Yes No 

79 -005 1,1,2- Trichloroethane 5.gE +01 uglkg 8.9E +02 7,4E +04 8.9E +01 7.4E +03 -- No No 

87 -61 -0 1,2,3- TrIo /Orobsnzene 3.4E +02 uglkg - 6.3E +04 _ 6.3E +03 -- No No 

86 -18-4 1,2,3- Tdchl0ropropene 1.0E+02 uglkg 2.1E +01 2.5E +03 2.1E +00 2.5E +02 -- RBSLo Yes No 

120 -82 -1 1,2,4- Triohlórobenzene 3.2E +02 uglkg 1.8E +05 1.5E +05 1.8E +04 1,5E +04 -- No No 

05 -63 -6 1,2,4g8Imethylbenzene 8,4E +04 uglkg - 1.4E +05 _ 1.4E +04 -- R03Lno Yes Yes 
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Table 4 -5 

Soil Matrix Constituent of Concern Screening 
Former Kast Property 

Carson, California 

, CAS 
Number Chemical' r 

Maximum 
Concentration 

RBSLO RBSLnc RBSLC.0.1 RBSLnCx0,1 
Background 

Conceniration Concentration COC Selection Rationale' COC 
Site- 

Related 
COC 

95-500.1 42-0Ichlorobenzene 3.3E+02 ug/kg - 2.1E+08 - 2.1E+06 -- No No 

107-06-2 1,2-Dlchloroethane 7.3E+00 uglkg 4.4E+02 8.0E+05. 4.4E+01 e.0E+04 -- No No 

78-87-5 1,2-Dichloropropane 1,0E+02 uglkg 9.0E+02 1.6E+04 e.0E+01 1.5E+03 - RBSLC Yes No 

100-87-0 1,34-Trimethylbenzene 3.1E+04 uglkg - 4.9E+04 - 4.9E+03 - ReSlno Yes Vas 

106-46-7 1,4-Dlchlorobenzena 44E+02 uglkg 2.8E+03 3.6E+06 2.8E+02 3.6E+05 - RBSLO Yee No 

78-93-3 2-Buteront (Methyl Ethyl Ketorle) 2.7E+03 uglkg -- 2.eE+07 -- 2.9E+06 No No 

95-09-8 2-CM1loratoluene 1.9E+02 uglkg -- 6.1E+05 - 6.1E+04 - No No 

501-78-6 2-Hezanone 3.1E+01 uglkg - 2.0E+05 -- 2.0E+04 - No No 

108-ID-1 4Melhy1-2-Pentanone 1.5E+01 uglkg - 5.3E+06 - 53E+05 - No No 

67-64-1 Acetone 1.0E+03 uglkg 8.0E+07 -- 6.0E+06 -- No No 

71-43-2 Benzene 3.3E+04 u9/kg 2.2E+02 1.1E+05 2.2E+01 1.1E+04 - RBSLg RBSLno Yea Yes 

76-27-4 Bromodlchloromelhane 1.3E+03 uglkg 5.0E+02 4.4E+05 6.0E+01 4.4E+04 - " 

RBSLC Yea No 

75-25-2 Bromoform 1.4E+02 uglkg 2.4E+04 7.1E+05 2.4E+03 7.1E+04 -- No No 

74-83-9 Bromomelhane 1.3E+03 uglkg -- 8.9E+03 8.9E+02 -- RBSLnc Yes No 

75-15-0 Carbon Disulfide 1.2E+02 u0tkg -- 9.9E+05 - 8.9E+04 -- No No 

109-90-7 Cbbrobenzeno 1.5E+02 uglkg - 1.3E+06 - 1.3E+05 -- No No 

75-00-3 Chinn-methane 1.8E+00 uglkg -- 1.4E+07 -- 1.4E+06 -- No No 

67-60-3 Chloroform 1.1E+02 up/kg 1.1E+03 4.1E+05 1.1E+02 4.1E+04 - No No 

74-87-3 Chloromoßana 5.2E+02 u9/kg -- 9.8E+04 - 9.8E+03 No No 

156-59-2 ols-1,2-0IChloroethene 4.4E+02 uglkg -- 9.3E+04 - 9.3E+03 -- No No 

96-92-9 Cumene(ISOpropylbenzene) 1.8E+04 uglk9 4,3E+05 - 4.3E+04 - No No 

124-48-1 Olbromachloromelhane 6.8E+00 uglkg 1.1E+03 5,9E+05 1.1E+02 5,9E+04 - No No 

108-20-3 Diisopropyl Ether (DIPS) 1.4E+00 uglkg - 1.2E+06 - 1.2E+05 - No No 

64-175 Ethanol 1.0E+05 u9lkg - 2.5E+07 - 2.5E+06 - No No 

100-41-4 Ethylbenzene 4.2E+64 uglkg 4.9E+03 4.6E+08 4.9E+02 4.6E+05 - RBSLC Yes Yes 

75-71-8 Freon 12 . 1.7E+01 uglkg - 2.7E+05 -- 2.7E+04 - No No 

75-0g-2 Methylene Chloride 2,1E+03 uglkg 5.4E+03 6.6E+05 5.4E+02 8.6E+04 - RBSLC Yes No 

1634-04-4 Methyl-tort-Butyl Ether 14E+02 uglkg 3.5E+04 2.9E+07 3.5E+03 2.0E+06 -- No No 

10451-0 n-BUlylbenzene 1.3E+04 uglkg -- 8.8E+05 -- 8.6E+04 -- No No 

05-47-6 o-Xylene 15E04 u9/kg -- 4.5E+06 - 4.5E+05 _ No No 
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Table 4 -5 

Soll Matrix Constituent of Concern Screening 
Former Kast Property 

Carson, California 

CAS 
Number Chemical' 

Maximum 
Coneentratlon 

Units 
- 

RBSLe RBSLnc RBSLCx0.1 RBSLnox0.1 
Background 

Concentration COC Selection Rationale' COO 

Sltei 
Related 

COC 

1330-20-7-1 p/m-Xylene 34E+04 uglkg -- 42E+08 - 4.0E+05 - No No 

99-87-6 p-ISopropylloluene 12E+04 uglkg -- 3.8E+00 -- 3.8E+05 - No No 

103-65-1 Propylbenzene 2AE+04 uglkg 1.3E+05 - 73E+04 - No No 

135-98-8 seoButylbenzene 9,8E+03 uglkg -- 9.9E+05 - 99E+04 - No No 

100-42-5 Styrene 7,8E+01 uglkg -- 71E+08 - 7,1E+05 No No 

75-65-0 led-Butyl Alcohol (TBA) 4,3E+02 uglkg -- 84E+08 -- 8.4E+05 - No No 

90-06-6 leri-BUtyibenzene 4.2E+02 uglk9 -- 7.9E+05 -- 79E+04 - No No 

127-18-4 Tetrachloroelhene ,1,9E+04 vg/kg 5.6E+02 8.4E+04. 5.6E+01 8,4E+03 - RB$LO,RBSLnc Yes No 

108-88-3 Tolueno 5.7E+04 uglkg -- 1.1E+08 - 1.1E+05 -- No No 

70-01-6 Trlchlomelhene 7.2E+02 up/kg 3.9E+03 2.3E+04 39E+02 2.3E+03 - RBSLC Yes No 

75-01-4 Vinyl Chloride 4,9E+01 uglkg 3.2E+01 7.4E+04 32E+00 7.4E+03 - RBSLC Yea No 

1330-20-7 Xylenes, Total 1,4E+05 uglkg -- 3.4E+06 -- 3.4E+05 - No No 

Notes: 

- not available or not applicable 

mg /kg, milligram per kilogram 

uglkg: microgram per kilogram 

Chemicals Included if greater than 5 detects In aoil from 0-10 feet below ground surface. 

2 COC when maximum Site -wide concentration exceeded 0.1 x Residential RBSL or background The exceeded criterion or criteria are noted In this column. For metals and PAHs, a compound Is 
selected as a CCC only when the maximum concentration accende both the RBSL and the background concentration (when data available) 

Due to change In oral cancer assessment not reflected In RBSLe from HHSRE Work Plan hexavaient chromium included as COG. 

RBSLCn Risk -based Screening Level for carcinogenic effects; ROSLnce RISk -based Screening Level for noncarcinogenio effects 

Site- Related C00e may be related to site activities associated with crude oil storage prior to redevelopment 
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Table 4-6 

Soil Vapor Constituent of Concern Screening 
Former Kast Property 

Carson, California 

Matrix Series 
CAS 

Number 
Chemical Units 

Maximum 
Concentration 

RBSLnc 
RBSLC a 

0.1 0.1 

RBSLnc a 

6.1 

COG Selection 
Rationale' 

COC 
Slte. 

Related 
COO 

Solt Vapor Sub -Slab 71 -55 -6 1,41- Trlchloroelhane ug /m3 1.0E+02 1.0E +05 - 1.0E+04 - No No 

Soll Vapor Sub-Slab 95 -03 -6 1,2,4- Trlmethylbenzene ug /m3 2.2E+03 -- 7.3E+02 - 7.3E+01 RBSLno Yes Yea 

Soil Vapor Sub -Slab 95-50-1 1,2- Gichlorobanzene ug /m3 7.8E+02 -- 2.1E+04 - 2.1E +03 - No No 

Soll Vapor Sub -Slab 107 -06 -2 1,2- Oiohlorcethane ug /m3 4.7E +01 1.2E +01 4.2E +04 12E +00 4.2E+03 RBSLo Yes No 

Soil Vapor Sub -Slab 78 -87 -5 1,2 -Diohoropropana ug /m3 2.2E +01 2.4E +01 4.2E +02 2.4E+00 4.2E+01 RBSLo Yea No 

Soll Vapor Sub -Slab 108 -67 -8 1,3,5- Trlmetlylbenzene ug /m3 1.0E +03 -- 6.3E+02 - 6.3E+01 RBSLno Yee Yes 

Soil Vapor Sub -Slab 108 -48 -7 1,4- Glohlorobanzana ug /m3 1.1E+02 22E +01 8.3E +04 22E +00 8.3E +03 RBSLo Yes No 

Soil Vapor Sub -Slab 123 -041 1,4- Oloxane ug /m3 20E+02 3,2E +01 3.1E +05 32E +00 3.1E +04 RBSLo Yes No 

Soll Vapor Sub -Slab 540 -84 -1 2,24- Trimathylpentane ug /m3 1.4E +05 -- 1.1E +05 1.1E+04 RBSLnc Yes No 

Soil Vapor Sub -Slab 78 -03 -3 2- Bulanone (Methyl Ethyl Ketone) ug /m3 2.1E +02 -- 5.2E+05 - 5.2E+04 - No No 

Soll Vapor Sub -Slab 691 -78 -6 2- Hexanona ug /m3 3.6E +02 -- 3.1E+03 - 3.1E+02 RBSLno Yea No 

Soll Vapor Sub -Slab 622 -06 -6 4- Ethylloluena ug /m3 1.3E+03 -- 7.3E+04 - 7.3E +03 - No Yes 

Soil Vapor Sub -Slab 108 -10 -1 4- Methyl- 2- Pentanone ug /m3 1.4E +01 -- 3.1E +05 - 3.1E +04 -- No No 

Soil Vapor Sub -Slab 67 -04 -1 Acetone ug /m3 1.3E +03 -- .3.2E +00 - 32E +05 -- No No 

Soll Vapor Sub -Slab 71 -43 -2 Benzene ug /m3 6.2E +04 0.4E +00 6.3E+03 8.4E -01 6,3E +02 RBSLO RBSLnc Yes Yes 

Soll Vapor Sub -Slab 75 -27 -4 Brcmadlchlorometbane ug /m3 37E+02 6,6E +00 7.3E +03 6.6E -01 7.3E +02 RBSLo Yes No 

Soll Vapor Sub -Slab 75 -25 -2 Bromoform ugh-n3 3.1E +00 2.2E +02 7.3E +03 2.2E +01 7,3E+02 -- No No 

Soll Vapor Sub -Slab 74 -83-9 Bromomethane ug /m3 95E +01 
. - 52E +02 - 6.2E+01 RBSLno Yaa No 

Soll Vapor Sub -Slab 75 -15 -0 Carbon Disulfide ug /m3 2.3E+02 - 8.3E +04 - 8.3E +03 -- No No 

Soli Vapor Sub -Slab 56 -23-5 Carbon Tetrachloride uglm3 9.9E +01 5.8E +00 42E +03 6.8E -01 42E +02 RBSLo Yes No 

Soli Vapor Sub-Slab 108 -90 -7 Chlorobenzene ug /m3 4.8E +01 - 110E +05 - 1.0E +04 -- No No 

Soll Vapor Sub -Slab 75-00-3 Chloroathana ug /m3 11.0E +01 - 3,1E +06 - 3.1E +05 -- No No 

Soll Vapor Sub-Slab 67 -66 -3 Chloroform uglm3 842 +03 4.6E +01 3.1E +04 4.6E +00 3.1E +03 RBSLo, RBSLnc Yes No 

Soil Vapor Sub-Slab 74 -87 -3 Chloromethane uglm3 2.0E +02 - 94E +03 -- 9,4E +02 -- No No 

Soll Vapor Sub-Slab 158 -60 -2 ci8- 1,2- Olchloroathana ug /m3 1.3E +02 - 3,7E +03 .. 31E +02 t No No 

Soll Vapor Sub-Slab 98 -82 -8 Cumene (Iaopropylbenzene) ug /m3 1.0E +02 - 4.2E +04 -- 4.2E +03 -- No Yes 

Soll Vapor Sub-Slab 110 -82 -7 Cyclo/exane ug /m3 14E +04 - 0,3E +05 - 8.3E +04 -- No Yes 

Soil Vapor' Sub -Slab 124.48 -1 Dibromochloromethana ug /m3 1.1E +02 9.0E +00 7.3E +03 9.0E -01 7.3E +02 RBSLo Yes No 

Soil Vapor Sub -Slab 64-175 Ethanol uglm3 1.6E +03 - 4.2E +05 -- 4.2E +04 -- No No 

Soil Vapor Sub -Slab 100 -41 -4 Etbylbenzena ti/m3 5.3E +03 9.7E +01 2.1E +05 0.7E +00 2.1E +04 RBSLo Yes Yes 
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Table 4-6 

Soil Vapor Constituent of Concern Screening 
Former Kast Property 

Carson, California 

Matrix Serles 
OAS 

Number 
Chemical Units 

Maximum 
Concentration 

RBSLC RBSLnc 
RBSLc x 

O1 

RBSLnc x 

0.1 

COC Selection 
Rationale° 

COC Related 

COC 

Soil Vapor Sub-Slab 75-69-4 Freon 11 ug/m3 72E +01 - 7,3E+04 - 7.3E +03 -- No No 

Soil Vapor Sub -Slab 78 -13 -1 Freon 113 uglm3 1.5E +02 - 3.1E +06 - 3.1E +05 No No 

Soil Vapor Sub -Slab 75 -71 -8 Freon 12 ug/m3 1.2E -02 - 2,1E+04 -- 2.1E +03 -- No No 

Soli Vapor Sub -Slab 142 -82 -5 Heptane ug/m3 35E +03 - 7,3E +05 -- 7.3E +04 -- No Yes 

Soli Vapor Sub -Slab 110 -54 -3 Hexane ug/m3 7.5E +03 - 7.3E +05 -- 7.3E +04 - No Yes 

Soli Vapor Sub -Slab 57 -63-0 Isopropanol ug/m3 1.7E +04 - 7.3E +05 -- 7.3E +04 -- No No 

Soli Vapor Sub -Slab 75-09 -2 Methylene Chloride ug/m3 2.8E +04 2.4E+02 4.2E +04 2.4E+01 4.2E +03 RBSLo, RBSLno Yes No 

Soli Vapor Sub -Slab 1634 -044 Methyl -tart -Butyl Ether ug/m3 4.4E +02 9.4E+02 53E +05 9.4E+01 0.3E +04 RBSLo Yes No 

Soli Vapor Sub -Slab 91 -20 -3 Naphthalene ug/m3 2.6E +02 7.2E +00 9.4E +02 7.2E -01 9.4E +01 RBSLO, RBSLno Ves Yes' 

Soil Vapor Sub -Slab 05-47 -6 o- Xylene ug/m3 1.9E +02 -- 7.3E +04 7.3E+03 -- No Yes 

Soil Vapor Sub -Slab 1330 -20 -7-1 plm- Xylens ug/m3 5.2E +03 -- 7.3E +04 -- 7.3E+03 - No Ves 

Soil Vapor Sub -Slab 103-65-1 Propylbenzane ug/m3 2.8E +02 -- 1.5E +04 - 1.5E +03 - No Yes 

Soil Vapor Sub -Slab 100.425 Styrene ug/m3 2.0E +01 - 9.4E +04 -- 9.4E+03 - No No 

Soll Vapor Sub -Slab 127-18-4 Telmchloroethene ug/m3 9.5E+02 4.1E +01. 3.7E +03 4.1E +00 3.7E+02 RBSLC, RBSLno Yes No 

Soll Vapor Sub -Slab 109 -g9-o Tetrahynrofuran ug/m3 7 .7E +01 1.3E +02 3.1E +04 1.3E +01 3.1E+03 RBSLC Yes No 

Soil Vapor Sub -Slab - 108 -08 -3 Toluene ug/m3 1.8E +03 -- 3.1E +04 - 3.1E +03 - No Yes 

S0il Vapor Sub -Slab 150 -OO5 tren- l,2- Dlahloroethene ug/m3 1.2E +01 -- 6.3E +03 -- 0.3E +02 - No No 

S0ll Vapor Sub -Slab 10061 -02 -6 Iran- 1,3- Dlohloropropene ug/m3 8.4E +00 1.5E +01 2.1E+03 16E +00 21E+02 RBSLC Yes No 

Soll Vapor Sub-Slab 7 &01 -6 TricMoroethane ug/m3 7.2E +02 1.2E +02 6.3E+04 12E +01 6.3E +03 RBSLC Yes No 

Soli Vapor Sub-Slab 120 -02 -1 12,4- TrichlCrobenzene ug/m3 1.3E +03 - 42E +02- - 4.2E +01 RBSLno Yes No 

Soll Vapor Sub -Slab 100 -99 -0 43- Butatllene ug/m3 2.2E +00 1.4E +00 2.1E +03 1.4E -01 21E +02 RBSLo Yes No 

Soll Vapor Sub -Slab 75 -35 -4 1.1- Dlohl0roelhene ug/m3 1.8E +01 - 7.3E+03 - 7.3E +02 -- No No 

Sell Vapor Sub -Slab 541 -73 -1 1,3- Dichtorobenzene ug/m3 .3.6E +01 - 1.1E +04 - 1.1E +03 - No No 

Soll Vapor Sub -Slab 7614 -2 Freon 114 ug/m3 2.7E +01 - 3.1E +06 - 3.1E +05 -- No No 

Soli Vapor Sub -Slab 75 -01 -4 Vinyl Chloride uglm3 47E +01 3.1E +00 1.0E +04 31E -01 1.0E +03 RBSLo Yes No 

Soli Vapor Non -Sub -Slab <10 it bgs 71 -55 -5 1,11 -TricMoroethane uglm3 62E +00 - 1.0E +05 -- 1.0E +04 -- No No 

Soli Vapor Non- Sub -Slab MO it has 79-34-5 1,I,2,2-Tetraohioroetbane ug/m3 9.0E +03 4.2E +00 15E +03 42E -01 1.5E +02 RBSLo, RBSLnc Yes No 

Soil Vapor Non -Sub -Slab X10 a bgs 79.005 1,1,2 -TricMoroethane ug/m3 7.1E +00 1.5E +01 1.5E +03 45E +00 1.5E +02 RBSLo Yes No 

Soli Vapor Non -Sub -Slab <101i bgs 7634 -3 1,1- Dlohloroethano ug/m3 2.0E +02 1.5E +02 7.3E +04 1.5E+01 7.3E +03 RBSLo Yes No 

Soil Vapor Non-Sub-Slab <10 ft bgs 75 -354 1,1- Dlchloroethene uglm3 1.8E +00 -- 7.3E +03 -- 7.3E +02 -- No No 
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Table 4 -6 

Soll Vapor Constituent of Concern Screening 
Former Kast Property 

Carson, California 

Matrix Serles 
OAS 

Number 
chemical Units 

Maximum 
Concentration 

RBSLC RBSLnc 
RBSLC x 

0.1 

RBSLnc x 

0.1 

COC Selecilon 

Rationale' 
COC 

Site. 
Related 

COG 

Soll Vapor Non-Sub-Slab 910 ft bgs 75 -37 -6 1,1- Difluoroethane ug /m3 1.5E +01 -- - _ .. -- No No 

Soil Vapor Non-Sub-Slab <10 ft bgs 95 -63 -6 1.2,4- Trlmethylbenzene ug /m3 9,9E +05 -- 7.3E +02 - 7.3E +01 RBSLnc Yes Yes 

Soll Vapor NonSubSlab <10 R bgs 107 -06 -2 1,2- Dichloroethane ug /m3 1.7E +03 1.2E +01 4.2E +04 12E +00 4.2E +03 RBSLC Yes No 

Soll Vapor Non-Sub-Slab 910 ft bgs 108 -67 -8 1,3,5- Trlmethylbenzene ug /m3 4,6E +05 -- 6.3E +02 - 6.3E +01 RBSLnc Yes Yes 

Soil Vapor Non-Sub-Slab <10 ft bgs 108 -48 -7 1,4- Diahbrobenzene ug /m3 1.7E +02 2,2E +01 8.3E +04 22E +00 8.3E +03 RBSLC Yes No 

Soll Vapor Non-Sub-Slab <10 ft bgs 540 -84-1 2,2,4- Trlmelhylpentane ug /m0 1.4E +01 -- 1.1É +05 - 1.1E +04 - No No 

Soll Vapor Non-Sub-Slab <10 ft bge 78 -93 -3 2- Salarono (Methyl Ethyl Ketone) ug /m3 1.6E +05 -- 5.2E +05 - 5.2E +04 RBSLnc Yes No 

Soll Vapor Non-Sub-Slab <10 ft bye 591 -78.6 2- Hexanone ug /m3 18E +04 -- 3.1E +03 - 3.1E+02 RBSLnc Yes No 

Soil Vapor Non-Sub-Slab <10 ft bgs 822 -96 -0 4- Ethyltoluene u0 /m3 4.4E +05 -- 7.3E+04 - 7.3E +03 RBSLnc Yes Yes 

Soll Vapor Non-Sub-Slab <10 ft bgs 100 -10 -1 4- Methyl- 2- Pentanone ug /m3 1.6E +01 - 3.1E +05 - 3.1E +04 - No No 

Soll Vapor Non-Sob-Stub 508 bas 67 -64-1 Acetone ug /m3 2.4E +05 - 3.2E +06 - 3.2E +05 - No No 

Soil Vapor Non -Sub -Slab <10 ft bge 71 -43 -2 Benzene ug /m3 3.8E +08 8.4E +00 6.3E+03 0.4E-01 6.3E+02 RBSLC, RBSLno Yes Yes 

Solt Vapor Non-Sub-Slab <10 ft bgs 76 -27 -4 Bromodichloromethane u9 /m3 1.2E +04 6.8E +00 7.3E +03 6.6E -01 7.3E +02 RBSLC, RBSLno Yes No 

Soli Vapor Non- StibSlab<10 ft boa 74-83-9 Bromomethane ug /m3 1.4E +00 - 5.2E +02 -- 62E +01 -- No No 

Soll Vapor Non-Sub- Slab<10 ft bga 75 -15 -0 Carbon Disulfide ug /m3 1.7E +05 - 8.3E +04 -- 8,3E +03 RBSLno Yea No 

Soll Vapor Non -Sub -Slab <10 ft bgs 108 -90-7 Cflarobenzene ug /m3 6.9E +00 - 1.0E+05 .. 1.0E +04 -- No No 

Soll Vapor Non- Sub -Slab <10 ft bas 76 -003 Chloroethane ug /m3 8.7E +00 - 3.1E +06 -- 3.1E +05 -- No No 

Soll Vapor Non -Sub -Slab <10 ft bgs 674663 Chloroform ug /m3 3.7E +02 4.6E +01 3.1E +04 4.6E +00 3.1E +03 BBSLo Yes No 

Soll Vapor Non -Sub -Slab <10 ft bgs 74-87-3 CMpromathane eg /m3 9.8E+01 - 9.4E +03 -- 04E +02 -- No No 

Soll Vapor Non- Sub -Slab <10 It bgs 160 -59 -2 ols- 1,2- Dlohloroethene ug /m3 6.9E+02 - 3.7E +03 -- 3.72402 RBSLno Yes No 

Soll Vapor Non -Sub -Slab <100 bgs 98 -02 -8 Cumene (Isopropylbenzene) ug /m3 3.1E +04 -- 4.2E +04 -- 4.2E+03 RBSLno Yes Yes 

Soil Vapor Non-Sub-Slab MO R bge 110 -02 -7 Cyolohexane ug /m3 2 .7E +08 -- 6.3E +05 - 6.3E+04 RBSLnc Yes Yea 

Soll Vapor Non- Sub -Slab <10 ft bgs 64-17-5 Ethanol ug /m3 5.4E+04 - 4,2E +05 - 4.2E +04 RBSLnc Yes No 

Soll Vapor Non -Sub -Slab <10 ft bps 100 -41 -4 Ethylbenzene ug /m3 1,8E+08 9.7E +01 2.1E +05 9.7E+00 2.1E +04 RBSLC, RBSLnc Yes Yes 

Soil Vapor Non-Sub-Slab <10it bgs 75 -694 Freon 11 ug /m3 1.9E +01 -- 7.3E +04 - 7.3E +03 - No No 

Soll Vapor Non-Sub-Slab <10 ft bgs 76 -13-1 Freon 113 ug /m3 2.0E +02 -. 3.1E +06 - 3.1E+05 - No No 

Soil Vapor Non-Sub-Slab <10 ft bge 75 -71 -8 Freon 12 ug /m3 2.1E +02 -- 2.1E +04 - 2.1E +03 - No No 

Soil Vapor Non-Sub-Slab 910 ft bgs 142 -825 Heptane ug /m3 1.0E +06 -- 7.3E +05 - 7.3E+04 RBSLnc Yes Yes 

Soli Vapor NonSubSlab SO ft bas 87 -08 -3 Noxachloro- l,3- Euladlone ug /m3 2,0E +03 1.1E +01 3.7E +02 1.1E +00 3.7E +01 RBSLC, RBSLno Yes No 

Soil Vapor Non -Sub -Slab <108 Lae 110 -54 -3 Hexane ug /m3 1.9E+08 -- 7.3E +05 - 7.3E +04 RBSLnc Yes Yea 
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Table 4 -6 

Soil Vapor Constituent of Concern Screening 
Former Kast Property 

Carson, California 

Matrix Series 
CAS 

Number 
Chemical Unite 

Maximum 
Concentration 

RBSLG RBSLne 
RBSLc a 

0.1 

RBSLne x 

0.1 

COC Selection 

Rationale' 
COC 

Site. 
Related 

COC 

Soil Vapor Non-Sub-Slab <10 ft bgs 67 -03 -0 Isopropanol ug /m3 4.5E +05 - 7.3E +06 -- 7.3E+04 RBSLnc Ves No 

Soil Vapor Not-Sub-Slat <10 It bgs 75 -09 -2 Methylene Chloride ug /m3 7.3E+03 2.4E +02 4,2E +04 2.4E +01 4.2E +03 RBSLG, RBSLno Yes No 

Sot Vapor Non-Sub-Slab <10 ft bgs 1634 -04-4 Methyl -tart-Butyl Ether ug /m3 2.8E +03 9.4E +02 5.3E +05 9.4E +01 8.3E +04 RBSLG Yes No 

Soil Vapor Non-Sub-Slab <10 ft bgs 91 -20 -3 Naphthalene ug /m3 5.2E +03 7.2E +00 9.4E +02 7.2E -01 0.4E +01 RBSLG, RBSLno Yes Yea 

Sot Vapor Non-Sub-Slab <10 ft bgs 95 -47-6 o- Xyiene ug /m3 2.1E +04 -- 7,3E +04 -- 7.3E +03 RBSLnc Yes Vea 

Soil Vapor Non-Sub-Slab <10 ft bgs 1330 -20-7-1 p /m- Xylene ug /m3 1 .7E +05 - 7.3E +04 -- 7.3E +03 RBSLnc Yee Yes 

Soil Vapor Non-Sub-Slab <10 ft bgs 103 -65 -1 Propylbenzene ug/m3 3 .7E +04 - 1.5E +04 -- 1.E +03 RBSLnc Yes Yes 

Soil Vapor Non-Sub-Slab <10 ft bgs 100-42-5 Styrene ug /m3 5.0E+03 - 94E +04 -- 94E +03 - No No 

Soil Vapor Non-Sub-Slab <10f bgs 75 -65 -0 tart -Butyl Alcohol (TEA) ug /m3 1.4E +02 - 1.1E +03 -- 1.1E +02 RBSLnc Yes No 

Soil Vapor Non-Sub-Slab yl0 ft hge 127 -18-4 Tetrachloroethene ugh-n3 5.3E +03 4.1E+01 3.7E +03 4.1E+0o 3.7E +02 RBSLG, RBSLnc Yes No 

Soil Vapor Non-Sub-Slab 910 ft bgs 109 -99 -9 Tatrahydrofuran ug /m3 1.2E +01 1.3E+02 3.1E +04 1.3E +01 3.1E +03 - No No 

Soil Vapor Non-Sub-Slab <10 ft bgs 108 -86 -3 Toluene uglm3 3.7E+06 -- 3.1E +04 - 3,1E +03 RBSLno Yes Yee 

Soil Vapor Non-Sub-Slab <10 ft bgs 156 -60 -5 trans- 1,2- Oichloroetbene ug /m3 5.8E +03 -- 6.3E +03 - 6.3E +02 RBSLnc Yes No 

Soil Vapor Non -Sub -Slab <10 ft bgs 10061 -02 -6 Irons- 1.3 -0IChloropropene ug /m3 0.5E+00 1.5E+01 2.1E +03 15E +00 2.1E +02 ROMA Ves No 

Soil Vapor Non-Sub-Slab <10 ft bgs 79 -01 -6 TrlcMOroethene ug /m3 6.6E +03 1.2E +02 6.3E +04 12E +01 8.3E +03 RBSLG, RBSLnc Ves No 

Sell Vapor Non- Sub -Slab <10 ft bgs 108 -05 -4 Vinyl Acetate ug /m3 5.1E +00 -- 2.1E +04 - 2.1E +03 -- No No 

Notes: 

not available or not applicable 

ug /ma: microgram per cubic meter 

COO when maximum Site -wide concentration exceeded 0.1 x Residential RBSL or background Mention criterion or criteria are listed in this column. 

Slto- Related COCS may be related to site activlllos associated with crude oil storage prlor to redevelopment 

R0SLno Risk -based Screening Level for carcinogenic effects; RBSLne Rlek -based Screening Level for nonoarcinegenle affects 
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Table 6 -1 

Site -Specific Cleanup Goals, Soil 

Former Kast Property 

Carson, Ca ifornia 

CAS 
Number 

Constituents 
of 

Concern' 

Background 
Threshold 

Value 

(BTV)3 

(mg /kg) 

Soil Cleanup Goals' (mg /kg) 

Onsite Resident Construction and 
Utility Maintenance 

Worker EF= 350 city EF= 4 dly 

Metals 

7440 -36.0 Antimony 7.4E -01 3.1E +01 2.7E +03 3.1E +03 

7440 -38 -2 Arsenic 1.2E +01 6.1E -02 5.4E +00 1.5E +01 

7440 -43 -9 Cadmium 3.8E +00 7.0E +01 6.1E +03 2.4E +02 

18540 -29 -9 Chromium VI -- 1.2E +00 1.1E +02 6.7E +00 

7440 -48 -4 Cobalt 1.1E +01 2.3E +01 2.1E +03 1.1E +02 

7440 -50 -8 Copper 5.9E +01 3.1E +03 2.7E +05 3.1E +05 

7439 -92 -1 Lead 6.1E +01 8.0E +01 0.0E +00 1.2E +03 

7440 -28 -0 Thallium 2.3E -01 7.8E -01 6.8E +01 7.7E +01. 

7440 -62 -2 Vanadium 4.6E +01 3.9E +02 3.4E +04 3.3E +03 

7440 -66 -6 Zinc 2.9E +02 2.3E +04 2.1E +06 2.3E +06 

PAHs 

56 -55 -3 Benz[a]anthracene -- 1.6E +00 1.4E +02 2.6E +02 

50 -32 -8 Benzo[a]pyrene 9.0E -01 1.6E -01 1.4E +01 2.6E +01 

205 -99 -2 Benzo[b]fluoranthene -- 1.6E +00 1.4E +02 2.6E +02 

207 -08 -9 Benzo[k]fluoranthene - 1.6E +00 1.4E +02 2.6E +02 

218 -01 -9 Chrysene -- 1.6E +01 1.4E +03 2.6E +03 

53 -70 -3 Dibenz[a]h]anthracene -- 1.1E -01 9.7E +00 1.9E +01 

193 -39 -5 Indeno[1,2,3- cd]pyrene -- 1.6E +00 1.4E +02 2.6E +02 

90 -12 -0 Methylnaphthalene, 1- -- 1.6E +01 1.4E +03 2.7E +03 

91 -57 -6 Methylnaphthalene, 2- -- 2.3E +02 2.0E +04 1.1E +04 

91 -20 -3 Naphthalene -- 4.0E +00 3.5E +02 3.9E +01 

129 -00 -0 Pyrene -- 1.7E +03 1.5E +05 6.7E +04 

TPH 

TPHg -- 7.6E +02 6.6E +04 8.6E +02 

TPHd -- 1.3E +03 1.1E +05 1.9E +03 

TPHmo -- 3.3E +03 2.9E +05 1.6E +05 

SVOCs 

121 -14 -2 2,4- Dinitrotoluene -- 1.6E +00 1.4E +02 2.8E +02 

117 -81 -7 Bis(2- Ethylhexyl) Phthalate -- 3.5E +01 3.0E +03 6.4E +03 

VOCs 

79 -34 -5 1,1,2,2 -Tetrachloroethane -- 4.7E -01 4.1E +01 5.7E +00 

96 -18 -4 1,2,3- Trichloropropane -- 2.1E -02 1.9E +00 2.0E +00 

95 -63 -6 1,2,4- Trlmethylbenzene -- 8.3E +01 7.2E +03 7.5E +01 

78 -87 -5 1,2- Dlchloropropane -- 8.3E -01 7.2E +01 8.5E +00 

108 -67 -8 1,3,5 -Trimethylbenzene -- 8.5E +01 7.4E +03 7.7E +01 

106 -46 -7 1,4- Dichlorobenzene -- 2.8E +00 2.4E +02 2.8E +01 

71 -43 -2 Benzene -- 2.2E -01 1.9E +01 2.2E +00 

75 -27 -4 Bromodichloromethane -- 4.9E -01 4.2E +01 5.3E +00 

74 -83 -9 Bromomethane -- 8.8E +00 7.7E +02 7.8E +00 

100 -41 -4 Ethylbenzene -- 4.8E +00 4.2E +02 5.1E +01 
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Table 6 -1 

Site -Specific Cleanup Goals, Soil 

Former Kast Property 

Carson, California 

CAS 
Number 

Constituents 
of 

Concern' 

Background 
Threshold 

Value 

(BTV)' 
(mg /kg) 

Soll Cleanup Goals (mg /kg) 

Onsite Resident Construction and 
Utility Maintenance 

Worker EF = 350 d/y EF =4d/y 

75 -09 -2 Methylene chloride -- 5.3E +00 4.7E +02 5.9E +01 

127 -18 -4 Tetrachloroethene -- 5.5E -01 4.9E +01 1.0E +01 

79 -01 -6. Trichloroethene -- 1.2E +00 1.0E +02 5.5E +00 

75 -01 -4 Vinyl chloride -- 3.2E -02 2.8E +00 3.1E -01 

Notes: 

- -" not applicable 

1 See Section 6 for how these cleanup goals were developed. 

2 See Section 4 for discussion of Constituents of Concern. 

3 The higher value between the health -based SSCG and BTV will be selected as the cleanup goal 

TPHg = Total Petroleum Hydrocarbons- gasoline range 

TPHd = Total Petroleum Hydrocarbons- diesel range 

TPHmo = Total Petroleum Hydrocarbons- motor oil range 

4 Values in italics are above Csat, 1E10" or Gres 
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Table 6-2 

Site -Specific Cleanup Goals for Soil Leaching to Groundwater 
Former Kest Property 
Carson, CA 

Constituents 
of 

Concern 

Site Specific - 

Kd 
(L /kg) 

Groundwater 
Quality 

Criterion 

(pg /L) 

Source 
Dilution Attenuation 

Factor 
(DAF) 

Soil 
Cleanup Goals 

(mg /kg) 

Site- related Soil COCs 

Arsenic NM 10 MCL 6.2 1.8 

Benzene 28 1.0 MCL 6.2 0.13 

Naphthalene 1093 17 CDPH NL 6.2 88 

TPH as Diesel 4119 200 ESL -nc 8.2 3900 

TPH as Gasoline 374 410 ESL -nc 6.2 730 

TPH as Motor CII 6957 6200 ESL -nc 6.2 50,000 *" 

Non -site- related Soil COC 

1,2,3- Trichloropropane NM 0.005 CDPH NL 6.2 0.000026 

1,2- Dichloroethane NM 0.5 MCL 6.2 0.0020 

1,4- Dichlorobenzene NM 5.0 MCL 6.2 0.077 

Antimony NM 6.0 MCL 6.2 1.7 

cis- 1,2- Dichloroethylene NM 6 MCL 6.2 0.024 

tert-Butyl Alcohol NM 12 CDPH NL 6.2 0.049 

Tetrachloroethene - NM 5.0 MCL 6.2 0.036 

Thallium NM 2.0 MCL 6.2 0.89 

Trichloroethene NM 5.0 MCL 6.2 0.020 

Vinyl Chloride NM 0.50 MCL 6.2 0.0020 

Notes: 

NM - Not measured 

MCL - Maximum Contaminant Level. 

ESL: San Francisco Bay Regional Water Quality Control Board Environmental Screening Levels, Groundwater Screening Levels for Drinking Water. 

ESL -nc: ESL level based on non -cancer health effect. 

CDPH NL - California Department of Public Health Notification Level, 

"" Calculated cleanup level exceeded the maximum immobile residual NAPL phase concentration of 53,067 mg /kg (C,e,,(eii), therefore C,,,,,011 was used. 
Cres,soll obtained from: Brost, E.J. and Devaull, G.E., Non -Aqueous Phase Liquid (NAPL) Mobility Limits In Soil. American Petroleum Institute Research 
Bulletin No. 9. June 2000. 
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Table 7 -1 

Background Sources of Chemicals in Indoor Air 
Former Kast Property 

Carson, CA 

Analyte 
CAS 

Number Common Sources 

Typical 

Value4 

(ug /m3) 

Max 

Value 

(ug /m3) 

1,1,1 -Trichloroethane 71 -55 -6 

Automotive adhesive, lubricant, wood parquet adhesive, silicone 
lubricant, floor adhesive, furniture cleaner, horticulture 
spreader /sticker 

1.9 150 

1,1,2,2- Tetrachloroethane 79 -34 -5 Paint, pesticide, adhesives, lubricant NR NR 

1,1,2 -Trichloroethane 79 -00 -5 Electronics lubricant, automotive adhesive, glass cleaner NR NR 

1,1- Dichloroethane 75-34-3 Air freshener NR 0.9 

1,2,4 -Trimethylbenzane 95 -63 -6 
Gasoline, paints, automotive parts cleaners, wood floor wax, 
pesticides 

3.9 71 

1,2- Dichloroethane 107 -06 -2 

Molded plastic consumer products (e.g., toys and holiday 
decorations), Dorersol (Dexol Industries), home defense fogger 
(pepper spray) 

0.04 1.1 

1,3,5-Trimethylbenzene 108 -67 -8 
Gasoline, paints, automotive parts cleaners, wood floor wax, 
pesticides 

1.2 32 

1,4- Dichlorobenzene 106 -46 -7 
Mothballs, bathroom fresheners. A common fumigant for moths, 
molds and mildews; minor use for control of tree- boring Insects 

0.54 160 

2- Butanone 78 -93 -3 Paint, automotive parts cleaners, adhesives NR NR 

4- Methyl- 2- Pentanone (MIRK) 108 -10 -1 Paint, shellac, dry erase marker NR NR 

Acetone 67 -64 -1 

Paints, laquers, paint thinners, adhesives, automotive parts 
cleaners, nail polish remover, air fresheners, super glue remover, 
household cleaners, pet care, foggers 

36 670 

Benzene 71 -43 -2 
Gasoline, other petroluem products, natural gas, tobacco smoke, 
solvents 

2.9 58 

Bromodichloromethane 7 75 -27 -4 Byproduct of municipal water chlorination process 0.027 8.7 

Bromomethane 74 -83 -9 Byproduct of municipal water chlorination process NR 2.8 

Carbon Tetrachloride 56 -23 -5 

Automotive trim/detail adhesiva, Radio Shack plastic bonder, 
adhesive remover, byproduct of chemical bleach reacting with 
surfactants, auto brake cleaner, Clorox cleanup, Formula 44/40, 
Lysol toilet bowl cleaner with bleach 

0.57 1.8 

Chloroform 67 -66 -3 

Byproduct of municipal water chlorination process, solvent 
(adhesive remover), Fix -a -Flat, Clorox Cleanup, Lysol toilet bowl 
cleaner with bleach 

1.1 13 

Chloromethane 74 -87 -3 Static guard, aerosol NR NR 

Cyclohexane 110 -87 -7 Adhesive /glue, laquer thinner, degreaser, paint 0.62 NR 

Ethanol 64 -17 -5 

Paints, cleaners, air fresheners, adhesives, windshield 
treatment/glass cleaners ,soaps /detergents, aerosol sprays, 
personal care products, Insecticides, pet care products, 
beverages 

NR NR 

Ethylbenzene 100 -41 -4 Gasoline, other petroluem products, paints, degreaser, pesticides 2.3 48 

Freon 11 75 -69 -4 Refrigerant, electronics cleaner (flux stripper) NR NR 

Freon 113 76 -13 -1 Refrigerant, solvent NR 7 

Freon 12 75 -71 -8 Refrigerant NR NR 
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Table 7 -1 

Background Sources of Chemicals in Indoor Air 
Former Kest Property 

Carson, CA 

Ahalyte 
CAS 

Number Common Sources''° 
Typical 
Value4 

Max 

Value" 

Heptane 142 -82 -5 
Gasoline, other petroleum products, adhesive, laquer, automotive 
cleaner and lubricant, water repellant, pesticide 

1.1 NR 

Hexane 110 -54 -3 
Gasoline, other petroleum products, adhesive, automotive parts 
cleaner, solvent, flea treatment for pets 

1.8 NR 

Isopropanol 67 -63 -0 

Personal care products, paints, adhesive, cleaning products, 
water repellant, automotive parts cleaner, ink cartridges, 
household cleaning products 

NR NR 

Methylene Chloride 75 -09 -2 
Automotive cleaner /lubricant/degreaser, adhesive and paint 
remover, herbicide 

4.9 260 

Naphthalene 91 -20 -3 
Gasoline, other petroluem products, mothballs, automotive parts 
cleaner, paint, herbicide, pesticide 

0.47 5.0 

n- Propylbenzene 103 -65 -1 Gasoline, other petroleum products 0.54 17 

o- Xylene 95 -47 -6 
Gasoline, other petroleum products, paint, automotive parts 
cleaner, adhesive, pesticide, pet care products 

2.2 61 

p /m- Xylene 1330- 20 -7 -1 
Gasoline, other petroleum products, paint, automotive parts 
cleaner, adhesive, pesticide, pet care products 

5.7 290 

Styrene 100 -42 -5 Gasoline, other petroleum products, automotive care, adhesive 0.98 23 

Tetrachloroethene 127 -18 -4 

Dry cleaner solvent, adhesive, automotive parts 
cleaner /degreaser /lubricant, stain remover, garage door lubricant, 
gutter seal, electrical parts, Gunk cleaner /lubricants, Shoo Goo, 
tire inflator and sealer, windshield cleaner 

0.95 47 

Tetrahydrofuran 109 -99 -9 Solvent, primer, cement, 2.1 ° 180 

Toluene 108 -88 -3 
Gasoline, other petroleum products, paints, adhesives, 
automotive parts cleaner, pesticide 

12 180 

Trichloroethene 79 -01 -6 

Dry cleaner solvent, automotive parts -solvent cleaner /degreaser 
garage door lubricant, auto brake cleaner, fabric stain 
remover /cleaner, electronics cleaner, gun cleaner /lubricant, 
insecticide, pepper spray, rain and stain guard, rubber cement, 
leather finish, windshield cleaner 

0.38 10 

All concentrations reported in ug /m (micrograms per cubic meter) 

NR Not reported 

1. Taken from NIH Household Products Database ( http:// householdproducts .nlm.nih.gov /index.htm) 

2. Taken from ATSDR Toxic Substances Database (http: / /www.atsdr.cdc.gov /substances /Index.asp) 

3. Gorder and Dettenmaier. Department of Defense Hill Air Force Base, Detailed Indoor Air Characterization and Interior Source Identification 
by Portable GC /MS. AWMA, 30 September 2010 (http: / /events.awma.org /education /vapor- proceed.html) 

4. "Best Estimate" average value from Hodgson and Levin, 2003. Volatile Organic Compounds in Indoor Air: A Review of Concentrations 
Measured in North America Since 1990, LBNL- 51715, except as noted 

5. Maximum value from Hodgson and Levin, 2003. Volatile Organic Compounds In Indoor Air: A Review of Concentrations Measured In North 
America Since 1990, LBNL- 51716. When available geometric mean of maximum values reported among studies 

6. Maximum values from USEPA, 2011 Background Indoor Air Concentrations of Volatile Organic Compounds In North American Residences 
(1990- 2005): A Compilation of Statistics for Assessing Vapor Intrusion, Office of Solid Waste and Emergency Response, U.S. Environmental 
Protection Agency, EPA 530 -R -10 -001. June 2011. 

7, Typical and maximum value for bromodichloromethane taken from USEPA 2010 Ambient Urban Air Database. 
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Table 7-2 

Site -Specific Cleanup Goals, Soil Vapor 
Former Kast Property 

Carson, California 

CAS 
Number 

Constituents 
of 

Concern 

Soll Vapor Cleanup Goals (pg /m')' 

Onsite Resident' 
Construction and 

Utility Maintenance 

Worker' 

71-55-6 1,1,1 -Trichloroethane 5.2E +06 7.4E +09 

79 -34 -5 1,1,2,2- Tetrachloroethene 4.2E +01 1.2E +05 

79 -00 -5 1,1,2 -Trichloroethane 1.5E +02 1.0E +05 

75 -34 -3 1,1- Dichloroethane 1.5E +03 2.5E +07 

120 -82 -1 1,2,4 -Trichlorobenzene 2.1E +03 3.9E +05 

95 -63 -6 1,2,4-Trimethylbenzene 7.3E +03 2.3E +06 

107 -06 -2 1,2- Dichloroethane 1.2E +02 8.5E +05 

78 -87 -5 1,2- Dichloropropane 2.4E +02 2.5E +06 

108 -67 -8 1,3,5-Trimethylbenzene 7.3E +03 2.3E +06 

106 -99 -0 1,3- Butadiene 1.4E +01 3.0E +05 

106 -46 -7 1,4- Dichlorobenzene 2.2E +02 7.2E +05 

123 -91 -1 1,4- Dioxane 3.2E +02 1.6E +05 

540 -84 -1 2,2,4- Trimethylpentane 1.0E +06 6.5E +08 

591 -78 -6 2- Hexanone 3.1E +04 7.9E +06 

622 -96 -8 4- Ethyltoluene 1.0E +05 2.5E +07 

71 -43 -2 Benzene 8.4E +01 1.0E +06 

75 -27 -4 Bromodichloromethane 6.6E +01 7.8E +05 

74 -83 -9 Bromomethane 5.2E +03 9.5E +06 

75 -15 -0 Carbon disulfide 7.3E +05 1.4E +09 

56 -23 -5 Carbon tetrachloride 5.8E +01 1.1E +06 

67 -66 -3 Chloroform 4.6E +02 4.9E +06 

74 -87 -3 Chloromethane 9.4E +04 1.7E +08 

110 -82 -7 Cyclohexane 6.3E +06 1.8E +10 

124 -48 -1 Dibromochloromethane 9.0E +01 8.8E +05 

156 -59 -2 Dichlaroelhene, cis -1,2- 7.3E +03 8.3E +06 

156 -60 -5 Dichloroethene, trans -1,2- 6.3E +04 9.3E +07 

10061 -02 -6 Dichloropropene, trans -1,3- 1.5E +02 3.9E +06 

64 -17 -5 Ethanol 4.2E +06 1.9E +08 

100 -41 -4 Ethylbenzene 9.7E +02 7.0E +06 

142 -82 -5 Heptane 7.3E +05 2.3E +09 

87 -68 -3 Hexachloro -1,3- butadiene 1.1E +02 8.0E +04 

110 -54 -3 Hexane 7.3E +05 1.7E +09 

67 -63 -0 Isopropanol 7.3E +06 
- 5.7E +06 

98 -82 -8 Isopropylbenzene (cumene) 4.2E +05 1.5E +09 

78 -93 -3 Methyl ethyl ketone (2- butanone) 5.2E +06 1.1E +09 

75 -09 -2 Methylene chloride 2.4E +03 2.8E +07 

1634 -04 -4 Methyl -tert -butyl ether 9.4E +03 6.5E +07 

91-20-3 Naphthalene 7.2E +01 6.3E +04 

103 -65 -1 Propylbenzene 1.0E +06 6.6E +08 

75 -65 -0 tert -Butyl Alcohol (TBA) 1.1E +06 2.6E +08 

127 -18 -4 Tetrachloroethene 4.1E +02 6.6E +06 
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Table 7 -2 

Site -Specific Cleanup Goals, Soil Vapor 
Former Kast Property 

Carson, California 

CAS 
Number 

Constituents 
of 

Concern' 

Soil Vapor Cleanup Goals (pg /m3' 

Onsite Resident' 
Construction and 

Utility Maintenance 

Worker' 

109 -99 -9 Tetrahydrofuran 2.1E +06 4.9E +08 

108 -88 -3 Toluene 5.2E +06 3.7E +09 

79 -01 -6 Trichloroethene 5.9E +02 2.0E +06 

75 -01 -4 Vinyl chloride 3.1E +01 8.3E +05 

108 -38 -3 Xylene, m- 1.0E +05 6.0E +07 

95 -47 -6 Xylene, o- 1.0E +05 4.8E +07 

106 -42 -3 Xylene, p- 1.0E +05 5.9E +07 

TPH 

Aliphatic: C5 -C8 7.3E +05 1.2E +09 

Aliphatic: C9 -C18' 3.1E +05 1.2E +08 

Aliphatic: C19 -C32 -- -- 

Aromatic: 06 -08 -- 

Aromatic: C9 -C16 5.2E +04 6.7E +06 

Aromatic: C17 -C32 -- -- 

OTHER 

TPH Nulsance4 1.0E +02 1.0E +02 

Note: " - -" not a plicable or not available 

1 See Section 7 or discussion of how these cleanup goals were derived. Residential SV SSCGs based on a 

conservative up er -bound estimate for a site -specific vapor intrusion attenuation factor, calculated for corrective 
action planning purposes. 

2 See Section 4 for discussion of Constituents of Concern. 

3 Value is lowest between noncancer and cancer endpoint, see Appendix A for all SSCGs to evaluate risk. 

4 Value from the San Francisco Regional Water Quality Control Board 
Environmental Screening Levels (SFRWQCB, May2013) 
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Table 8-1 
Summary of Potential SSCGs for Groundwater 
Former Kast Property 
Carson, CA 

Chemical 
Group 

Chemical Maximum On -Site 
Concentration 

Detected 

(pgIL) 

Primary 
MCL 

(pg /L) 

Secondary 
MCL, NL or 

ESL 

(pg /L 

Background 
Concentration 

(pgfL) 

Highest Available 
Upgradlent Reported 

Concentrations' 
(pg /L) 

TPH Benzene 680 1 -- 4600`/1.4' 
Naphthalene 82 -- 17 172 
tert-Butyl Alcohol (TRA) 250 -- 12 390'/37' 

TPH- Gasollne 3,200 -- 410 190 
TPH- Diesel 3,000 -- 200 700' 
TPH -Motor Oil 1,700 -- 6,200 5001 

Chlodnated 1,1- Diohloroethane 22 5 -- 332/33' 
1,1- Diohloroethane 33 6 -- 352/100' 
1,2,3- Trichloropropane 27 -- 0.005 6.7'/4' 
1,2- Dichloroethane 6.1 0.5 - 652/0.63' 
cis -1,2- Dichioroathena 510 6 -- 42002/230' 
Tetrachloroethene 260 5 -- 9,2002/3.33 
trans- 1,2- Dichloroethene - 120 - 10 -- 452 
Trichloroethane 400 5 -- 5,5002/87' 
Vinyl Chloride 0.71 0.5 -- 9802/0.913 j 

1,4- Dichlorobenzene 11 5 -- 4.33 
Trace Metals Antimony 19.3 6 -- ? 24.83 

Thallium 4.24J 2 -- ? s5.4a 
Amenic 900 10 -- ? 35.8' 

General Iron - 67,000 -- 300 7 15,400' 
Mineral Manganese 2,550 - -- 50 7 3,3003 

Chloride 1,400 mg /L -- 500 mg /L 7 4,700 mg /Ls 
Nitrate (as N) 14 mg /L -- 10 mg /L 7 3.1 mg /L3 

Total Cisss olvedSolids 3,320 mg /L -- 1,000 mg /L 7 9,700 mg /L' 
SpacitcConductanca 4,200 pS /cm -- 4,000 ps /cm 7 10,000 ps /cm' 

1: Highest available concentration detected in up radiant wells located immediately west of the Site. Some concentrations may pre -date start of remediatlon operations on 
Turco property. 
2: Maximum reported concentration in Turco monitoring well located adjacent to Site - Turco Wells: MW -1, MW -2, MW -3, MW -8, MW -11 S /D. MW -12 S/D and MW -13 S/D 
(Leymaster, 2013) 
3: Maximum reported concentration in upgradient Site monitoring well MW -7. 
pg /L: micrograms per liter 
mg /L: milligrams per liter 
MCL: State of Maximum Contaminant Level for drinking water 
NL: Notification Level 
ESL: Environmental Screening Levels - Non Cancerous, San Francisco Regional Water Quality Control Board, Region 2 

kg/cm: microsimens per centimeter 
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Table 9 -2 

Site -Specific Cleanup Goals, Soil 

Former Kast Property 

Carson, California 

CAS 

Number 

Constituents 
Of 

Concern' 

Soll Cleanup Goals' (mg /kg) 

Excavated Areas Non -excavated Areas 

EF = 350 d/ y' y Basis' 
Soil Leaching to 

GWs 
4s Basis' a 

EF =4d /y Basis 4s 

Inorganics 
7440 -36 -0 Antimony 3.1E +01 1.7E +00 2.7E +03 

7440 -38 -2 Arsenic 1.2E +01 BKG 1.2E +01 BKG 1.2E +01 BKG 

7440 -43 -9 Cadmium 7.0E +01 -- 6.1E +03 

18540 -29 -9 Chromium Vi 1.2E +00 -- 1.1E +02 

7440 -48 -4 Cobalt 2.3E +01 -- 2.1E +03 

7440 -50 -8 Copper 3.1E +03 -- 2.7E +05 

7439 -92 -1 Lead 8.0E +01 -- - 8.0E +02 

7440 -28 -0 Thallium 7.8E -01 8.9E -01 6.8E +01 

7440 -62 -2 Vanadium 3.9E +02 -- 3.4E +04 

7440 -66 -6 Zinc 2.3E +04 -- 2.1E +06 

PAHs 
56 -55 -3 Benz[a]anthracene 1.6E +00 -- 1.4E +02 

50 -32 -8 Benzo[a]pyrene 9.0E -01 BKG -- 1.4E +01 

205 -99 -2 Benzo[b]0uomnthene 1.6E +00 -- 1.4E +02 

207 -08 -9 Benzo[k]0uoranthene 1.6E +00 -- 1.4E +02 

218 -01 -9 Chrysene 1.6E +01 -- 1.4E +03 

53 -70 -3 Dibenz[a]h]anthracene 1.1E -01 -- 9.7E +00 

193 -39 -5 Indeno[1,2,3- cd]pyrene 1.6E +00 - 1.4E +02 

90 -12 -0 Methylnaphthalene, 1- 1.6E +01 -- 1.4E +03 

91 -57 -6 Methylnaphthalene, 2- 2.3E +02 2.0E +04 

91 -20 -3 Naphthalene 4.0E +00 8.8E +01 3.5E +02 

129 -00 -0 Pyrene 1.7E +03 -- 1.5E +05 

TPH 

TPHg 7.6E +02 7.3E +02 4.1E +04 Cres 

TPHd 1.3E +03 3.9E +03 3.4E +04 Cres 

TPHmo 3.3E +03 5.0E +04 Cres 5.0E +04 Cres 

SVOCs 

121 -14-2 2,4- Dinitrotoluene 1.6E +00 -- 1.4E +02 

117 -81 -7 Bis(2- Ethylhexyl) Phthalate 3.5E +01 -- 3.0E +03 

VOCs 

79 -34 -5 1,1,2,2- Tetrachloroethane 4.7E -01 -- 4.1E +01 

Cls- 1,2- D1chloroethene -- . 2.4E -02 -- 

1,2-Dichloroethane -- 2.0E -03 -- 

96-18-4 1,2,3- Trichloropropane 2.1E -02 2.6E -05 1.9E +00 

95 -63 -6 1,2,4 -Trimelhylbenzene 8.3E +01 7.2E +03 

78 -87 -5 1,2- Dichloropropane 8.3E -01 7.2E +01 

108 -67 -8 1,3,5 -Trimelhylbenzene 8.5E +01 7,4E +03 

106 -46 -7 1,4- Dichlorobenzene 2.8E +00 7.7E -02 2.4E +02 

71 -43 -2 Benzene 2.2E -01 1.3E -01 1.9E +01 
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Table 9 -2 

Site- Specific Cleanup Goals, Soil 

Former Kast Property 

Carson, California 

CAS 

Number 

Constituents 
of 

Concern' 

Soil Cleanup Goals (mg /kg) 

Excavated Areas Non -excavated Areas 

EF a 350 di? Basis < 
Soil Leaching to 

GeV' 
as Basis' s EF= 4 dIy as Basis' 

75 -27 -4 Bromodichloromethane 4.9E -01 4.2E +01 

74 -83 -9 Bromomethane 8.8E +00 7.7E +02 

100 -41 -4 Ethylbenzene 4.8E +00 4.2E +02 

75 -09 -2 Methylene chloride 5.3E +00 4.7E +02 

tart -Butyl Alcohol - 4.9E -02 -- 

127-18-4 Tetrachloroethene 5.5E -01 3.6E -02 4.9E +01 

79 -01 -6 Trichlaroethene 1.2E +00 2.0E -02 1.5E +02 

75 -01 -4 Vinyl chloride 3.2E -02 2.0E -03 2.8E +00 

Notes: 

- -" not applicable 

1 See Sections 6 for discussion of how these cleanup goals were derived. 

2 See Section 4 for discussion of Constituents of Concern. 

3 Value is lowest between noncencer and cancer endpoint or highest beween background and risk -based SSCG and background and soil 
leaching to groundwater SSCG, see Table 6 -1 for all SSCGs to evaluate risk. 

4 Bkg If noted, otherwise health -based value from Table 6 -1 or leaching to groundwater value from Table 6 -2. 

5 Gres - Value based on calculated residual concentration according to API Researcgh Bullitin No. 9 June 2000. 

TPHg = Total Petroleum Hydrocarbons- gasoline range 

TPHd = Total Petroleum Hydrocarbons- diesel range 

TPHmo = Total Petroleum Hydrocarbons- motor oil range - 

BKG - Background 
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Table 9-3 

Site -Specific Cleanup Goals, Soil Vapor 
Former Kast Property 

Carson, California 

CAS 
Number 

Constituents 
of 

Concern' 

Soil Vapor Cleanup Goals' (pg /m°) 

Onsite) Resident 3 

71 -55 -6 1,1,1- Trlchloroethane 5.2E +06 

79 -34 -5 1,1,2,2 -Tetrachloroethane 4.2E +01 

79 -00 -5 1,1,2- Tdchloroethane 1.5E +02 

75 -34 -3 1,1- Dichloroelhane 1.5E +03 

120 -82 -1 1,2,4- Tdchlorobenzene 2.1E +03 

95 -63 -6 1,2,4 -Trlmethylbenzene 7.3E +03 

107 -06 -2 1,2- Dichloroelhane 1.2E +02 

78 -87 -5 1,2- Dichloropropane 2.4E +02 

108 -67 -8 1,3,5 -Trlmethylbenzene 7.3E +03 
- 

106-99-0 1,3- Butadiene 1.4E +01 

106 -46 -7 1,4- Dichlorobenzene 2.2E +02 

123 -91 -1 1,4- Dioxane 3.2E +02 

540 -84 -1 2,2,4- Tdmethylpentane 1.0E +06 

591 -78 -6 2- Hexanone 3.1E +04 

622 -96 -8 4- Ethyltoluene 1.0E +05 

71 -43 -2 Benzene 8.4E +01 

75 -27 -4 Bromodlchloromethane 6.6E +01 

74 -83 -9 Bromomelhane 5.2E +03 

75 -15 -0 Carbon disulfide 7.3E +05 

56 -23 -5 ' Carbon tetrachloride - 5.8E +01 

67 -66 -3 Chloroform 4.6E +02 

74 -87 -3 Chloromethane 9.4E +04 

110 -82 -7 Cyclohexane 6.3E +06 

124-48 -1 Dlbromochloromethane 9.0E +01 

156 -59 -2 Dlchloroethene, cis -1,2- 7.3E +03 

156 -60 -5 Dichloroethene, trans -1,2- 6.3E +04 

10061 -02 -6 Dichloropropene, trans -1,3- 1.5E +02 

64 -17 -5 Ethanol 4.2E +06 

100 -41 -4 Ethylbenzene 9.7E +02 

142 -82 -5 Heptane 7.3E +05 

87 -68 -3 Hexachloro -1,3- butadiene 1.1E +02 

110 -54 -3 Hexane 7.3E +05 

67 -63 -0 Isopropanol 7.3E +06 

98 -82 -8 Isopropylbenzene ( cumene) 4.2E +05 

78 -93 -3 Methyl ethyl ketone (2- butanone) 5.2E +06 

75 -09 -2 Methylene chloride 2.4E +03 

1634 -04 -4 Methyl -tent -butyl ether 9.4E +03 

91 -20 -3 Naphthalene 7.2E +01 

103 -65 -1 Propylbenzene 1.0E +06 

75 -65 -0 tert-Butyl Alcohol (TBA) 1.1E +06 

127 -18 -4 Tetrachloroethene 4.1E +02 
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Table 9 -3 

Site -Specific Cleanup Goals, Soil Vapor 
Former Kast Property 

Carson, California 

CAS 
Number 

Constituents 
of 

Concern' 

Soil Vapor Cleanup Goals' (pg /m') 

Onsite Resident' 

109 -99 -9 Tetrahydrofuran 2.1E +06. 

108 -88 -3 Toluene 5.2E +06 

79 -01 -6 Trichloroethene 5.9E +02 

75 -01 -4 Vinyl chloride 3.1E +01 

108 -38 -3 Xylene, m- 1.0E +05 

95 -47 -6 Xylene, o- 1.0E +05 

106 -42 -3 Xylene, p- 1.0E +05 

TPH 

Aliphatic: C5 -C8 7.3E +05 

Aliphatic: C9 -C18 3.1E +05 

Aliphatic: C19 -C32 -- 

Aromatic: C6 -C8 -- 

Aromatic: C9 -C16 5.2E +04 

Aromatic: C17 -C32 -- 

OTHER 

TPH Nuisancé 1.0E +02 

Note: " - -" not applicable or not available 

1 See Section 7 for discussion of how these cleanup goals were derived. Based on a conservative upper -bound 
estimate for a site -specific vapor Intrusion attenuation factor, calculated for corrective action planning purposes. 

2 See Section 4 for discussion of Constituents of Concern. 

3 Value is lowest between noncancer and cancer endpoint, see Table 7 -2 for all SSCGs to evaluate risk. 

4 Value from the San Francisco Regional Water Quality Control Board Environmental Screening Levels (SFRWQCB, May 
2013) 
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