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e Guidance for Developing Ecological Soil Screening Levels (Eco-SSL). OSWER
directive 9285.7-55, November 2003, Revised February 2005;

e Environmental screening levels (ESLS): Screening for Environmental Concerns at
Sites with Contaminated Soil and Groundwater, prepared by California Regional
Water Quality Control Board, San Francisco Bay Region- Interim Fina-
November 2007 (Revised May 2008);

e National Oceanic and Atmospheric Administration (NOAA) criteria: Screening
Quick Reference Table (SQUIRTS) (NOAA, 2008). Region 5 RCRA Corrective
Action Branch;

e Ontario sediment criteria;

e USEPA online databases ( examples include ECOTOX, AQUIRE);

e Ecotox Thresholds (ETs) update of ECO: Office of Solid Waste and Emergency
Response. Publication 9354.0-12FS|, EPA 540/F-95/038, PB95-963324, January
1996a. Office of Emergency and Remedial Response Intermittent Bulletin
Volume 3, Number 2;

e (Oak Ridge National Laboratory (ORNL) benchmarks: ORNL Values as presented
in Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects on Aquatic Biota: 1996 Revision ES/T/Tm-96/R2. Sutter Il and C.L.
Tsao, (DOE 1996);

e TOXNET (National Institute of Health); and

e Ecological Screening Values for Surface Waters, Sediment and Soil. Friday G.P.
Contract No. WSRC-TR-98-00110.
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e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments Interim Final EPA 540-R-97-006 June

1997 (USEPA, 1997a);
e Guidelines for Ecological Risk Assessment. USEPA/630/R-95/002F. April 1998
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(USEPA, 1998);
e Guidance for Ecologica Risk Assessment at Hazardous Waste Sites and
Permitted Facilities- State of California- DTSC July 4 1996 (CalEPA, 1996); and
e R.S Wentsel, Tri-Service Procedural Guidelines for Ecological Risk Assessment.
U.S. Army Edgewood Research, Development and Engineering Center (ERDEC),
Aberdeen Proving Ground, MD, ADA29796, May 1996.

NIYIRI ANKT7 N'9'YO01 NVIISN N71IYO N'DN 7W NIN'D 11X 3 NN AI7IPR D1I1D'0 170
[12'0NY YaIZ INKY '9'¥50 NIN1I OX L,7'W7 107N .y 197 naaon N1an? Twnnn
790% 2N D1212'0N 7IN17 NYDNNN NINDY TNX VINYK 72PN 'R [TV D™MAUIPXR DIT?

DNNN NITX IR TV 7 29 [a07 71D 2171IRN (1'on 71N

YA ot 0t 6.12

D'TIYNN D'77'MDN 7Y 'POIRDL DIRD Q'nn DX yIp? (i) [0 v (ror 7w nnonn
nNo'wn 7170n-7170n-1109x¥1 7w 217'w 75 7w no'wNN NIT'N DR NINT? T INKY DNIYEn
.N9'WN NT'N' 73 7w naxni 0N o' 1wn? (i) prL,Rm

IN NYOUNN qp'N7 Nayn [0 190N NINATAY 19n) D071 DMITRA D'O0NXIN DN
D'TIDN 2IY'N] WIN'Y? D'm'Rknn 01K (D'TIWNN D'77'nD0 DR 170 D'y D7'woY
.00X"AN O'TRNIN W NYom N7 aawa nNa? 7170 07X 0IMa win'y .0naxtnn
71N NIV7NN2 N9'WN NT'N' 702 DAXTAN DTN 7Y NRYTA NN 7Y NNIR'wN A7y

T N9012 NANTNA [IT AT awin ,NI'7'75n 02I1d'on

yipn NN nrvn yipn n2ow 2 'nan IRBCA -n '70n ,6.4.2 ol |'IxY '9)
N70) YipEn DNENIMYN yipn N2OW 1 'Y 71an (00N XD) yipn nn(ntn Xn)
yan ,713') 2w yann 21700 ,n1ryn yzn 2w 10 (0N R70) yimpn Nt
DNIAN2 DNIVOXYY? | D'R'MY Dawn (D'P7N1 DFTR 7Y D127 yinn N9'RYI 1A

.D"M1N2 DI'RY DNIVOXTI

NNOY *T21 Yn M NIT'NA DR ' TANY7 1D Y 71D 7y D0''son 01N NIX v
[12'0N DX YIAP7 T PN INX7 D'wNwn 02X NN 07NN KM 721700 757 naxrm o'rnn
OQ7'nn DX 'TANT IO DM 2'90N qIOX7 W' .7a1pn KIn N9'wN DTN 751 Navuxnn
73 7w "7wn 12ann 95% awn71 TINN NNMNN NN TV DIYOWNN 7Y DIRNL POIRN

.("T nD01 DA NK1) NO'WN NT'N* 722 TIWN 77D

QO YT'NI MIX 'K ,TINA NIN'MNNA NINNA TMy' MNRNY INRD NN 17002 12NN 0OX
NY7N YXA7 W' 17 DXINN IR ANR2 DNMNNN NINNNN D21IN 071D OX ,NRT DY DK
Aol 3 2A%wa I 2 2%wa ,1 2%wa D112'0 R0 VIXYA7 DO'¥ININ DININ 7DW D NKa

JMYORD NNfNa 0avin 31X 1, 2 A2 a17ipR 0o

7Y NI N1OTVN N0NA7 NI'Y JIN YXANNYT NDMY Yprnn 0RIN 9I10'K7 huwa NYNn
1N |
-0D'X2N 01NN 9I0'RA 'r,'mnn'7 NRMX ViMpgn NN .N2'aon n1AN7 Twnn nIrnan

;0791Y XINN 2107 DXNN D'TIVN D"?P'YJ':)YJ VADIYUAITRN 'IN'T @

(050405) RAM nx1ap 30-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NINT NIYXNAKRA VTAI' QYIADN 7'D VP2 NIYIADN 7 DIRNIL 'POIND Q' T e
;N20N 7Y N1ANYT TIWNN W NINKR N'NIN NN OXR K78 ,TIND DNMNn
JMYINN URIN YR 7277 DN DRTA N'DN 7D e

NN NI N'0aNYT T Ipnn ITR W npmyn nown yxa? nwait IRBCA - noawin
nTN? 1V .("T N®01 NX1) N9'WN NT'N' 7D M2 D7D 7Y Dax'M 0'TRN )Nt
U '7vn 7ann 95% nfon DIKA )NWN7 IO NINAT 2'90N 9I0K7 W' NMWORN
71222 ypapn NINATY DATR7 2 NIY TV DNIR NN7E Ve Im) QIoK71 Y'wnin?
Y D'NITREN DR N0N 2'NNNY7 WUTING NN DM DNNn 0TI Ni7on NN
6.12. 0'9'yo1 Y TAINMD (N1IN X70) Yipn NNINAYYN Y N2OYW NITRA NINAT 9I0K7I
TIUNN 77NN 7Y 01UONNT7 ORNN .0IN'TA 7W DIXD qQp'nn DR YIap? *1 6.12.4-1 3
YR NINAT2 X Q'Y PNY,0MIX D'VIR'TIA 7Y NINDINAI DIRD 97'nd L,0701Y

.0 2NN D"1N D'DINA DINNN ' 07917 NNNN

nirnY? 21%9w "2 a7 01 DUEYN? Drawn 7WhT 070NN (NN X9N) yipn nna
(NN X70) yipn NN oDy 'Y pana X127 )21 NV ITR? NN NY'9N NIZ1IY9] 11Ivn
X70) Yipn DNOoNMryn Yign N2OY 2 NINan Nntp K7 ,1'an Ta 1y 0ot
7v1 3 27w 0113'0 1707 DXNNA NIY7YN YN NIdY 7W pnivn DR NNYY? N1 .(n1N

JNK7 0'9'¥90 NO'WN 'NIN NO

qQIOX7 W' (NN X70) yizn DNENIYYN yizn N2OwA n9'wNn 717001 0Y7TaNN Apy
Ypn NdY YpEn |I'OR TV TINYY YT TR Dn vy nimaT 9w 0% 1oon
YPpn N2OY ' NIN2NN - 7' nnin 21737 atwy (01N X90) ypapn Dnooan) marvn

220700 NI'NAN XPHT IRYI 7ayn N2'nan X0 (N1N X70) yiapn DN maryn

qQI0'X? NTIAYN NDNY NTNIM 17 MNIYN W TPn? N awn ,6.4.2 q'yol |'IxY '9)
NITI9] NIN'AT 7'90N0 NINP721 IRID [YOINNA DIN'TN 7w q'Nnl '9IXNY N*VANYT *TD 0IM)
.D'TIYNN DNITRNNI VY790 NNIEAN N'VO'VVO N1'NAN

X70) YipEn nNal narfyn yipn N2OWA DinTn NX onnY? v ,6.10.1 9ol |ITav '9d
T'AR 190N DI'X DIN'M 1MV .0I1D'0N 7W NDIWN TWOXRYT *TO nXININ N7 1Y (NN
DIN'MN M0 99D T2 ANK? 0U9'Y90 DNW D' 190N DYIN XX AN
Y0 NN IR DNIANY ANTRA WIN'Y 7V NN N NIDIMIN DA ' NI 0rnen

DNNN2 ONX7 YK NINY' D710 DINMY DYINID Ve 'NITye 79 0mip'mni 1sonn
N'972'0IVO0NI MNKRA NAIZNTAN LD TIYNN D770 NXI9SN ,INKN 7712 :DIWN DAY
NN TwNN WK URIN wnian? vl DirTn NYON DX .ANImIE A9'wnn YTm L 1vv

.N2"oNn

Vi tw i 1ima6.12.1

AT DX NINT? NTY' NN NI0V0'NN YIN'wR DY TN' ,Uipgn 79 Dro'7aNkn Daiman
NL™9N NNIPAN N'VO'VLO NI'NAN NITIDY NINAT P'O50N NNPY? W' YN 7w RN
W' .TI912 IR TR 72 1R W ANNA TRR IR TR NI ANIT DX D' TIYN DNITRA
VN M 7 DTmn AN TR 7 N2 DTl Y NINaT 7w axtn 1oon qioxY?

(050405) RAM nx1ap 31-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NOIWN7 DA NIYNWN 7K NITA .I90XIYW DN PN NITX 72V VTR Jno 7V nidavin
.0INN M7 71In7Nn 190 NRaRN TV DM

Vi 'nimiz 7w Tiy'n 6.12.2

JMYAN T 7Y 1N0N9NNY 19 NIDTIVAN NI'NINYT DXNNA YXAN' Y7 '"NIT'R 7w TIVv'Nn
D'TIV'N .N20N N1ANY TwnNN T 7Y Jnomi DN 1A T 7y TVIN' yipa nimyp ‘o
YR IR Y Nim ,n7ima 0ty oy TNt 0fpaiy txe onnx o yig nimp v
ONK 0 N2 221 AN NI  NYRITTE DI'OXN L2710 a1y 0N M ¢ niwnann
DINNN M PNy 7715 I8N N2 DR DNRNAN NIRRT YIART ¢ 1101 I8 NIZNn Nya
D'"AI7IN'Y7 DI DY YR DITR DN qunnn ypp 7919 NNo? v axa 7D 1y
DNITX [12D ,N'77'M' NXI9NI NYON2 D'V7IYY DI"OXN 7V TNIM WAT 0'W7 ¥' .0'01I9N
MITRI YR TR 'TDN 2 AXAIzn ,n17im7a o'y NINg IR MNP ANl NN'TN DY
D0 ,NAIX N71DN L,YPIPA YAX M11'Y 1N1] NIKYYT N DNAY DNITR ,01Y 017N

.DNX D"A17IN'"7 D1"'ONNI

Mr7yn yi7pzn n1dw nn*aT6.12.3

(NN X70) vy DN narkyn yipn n2ow 1 nanan vt IRBCA - n'dn ma
W' TWKRD D'XINI MI7YN Yizn N2OW 1M .6.4.2 q'yod NIXINN MI'7Yn Yipn N1dY
.NYA9] MI'7YN YN NDWY NINN0 W' QUKD IX N 7' IR VWA 19 7Y Dd'Dw

DN MY YN N2OW? 0DIYNN N9'wNN 170N

VN DY Y'Y yan
VIR PN oy
;YINQ DTN NO'RY

;YINQ Vi N NO'RY
:DINN MY 71NN

.01 0"7'y oM NV

795 1NTaw Pn yan 0nan ma NN ypapn ndwn N9y 71700 7w ImNTyhn
.D1AN N1 \7NN2 DTDL-INAL DN DYIP'Y 7720 NNom Mryn yipn N1dY
71700 NN MYNY7 W' L1pa9] |27 NNNN YN T2 IR YIEnl Npmn 1'R INTY 0MNNKa
27w2 NDWN DDMIYAN N7RD DINKA .N1ANT7 NTNNNY Ypn N2'NAN N1ann N2 VRN
N1OYY? DA IWNY' DNaN N2 N9'RY 190 Nimann (NN X70) yipn nn Ty nim L1

it BV ralrh

NMI'7UN V7PN N2DWA DAX'A DTIDN NWAIT NAr2yn ypn N2dw 17on 7w ndwn
NINAT 7¢ qI0'R TWOX' TWK (NNAT NITIR1) N'VO'VLO NI'NAN 2'950N D'NITE 1D0NI
MI'7uN YiEn N2OY 7w NITI9] NINAT R'90Nn qIOK7 W' 297 .AIn ITR 7510 NITIn
TIYUNN DONSY NIDTIYAN NI'NINT DXNNA O'TIYN 0'777''D NR'¥NT7 [NIXK NNI71 Yip Tl
NINYI7 :ANAT N o1 NITI9) yip 1Mt 3 Ninon 737 qiox? v .naaon nianY
' (V790X IX [101) DIVKN 107 NNnn n"o 100 -1 n"o 50 ,n"0 5 7w pna NTaYN
nax'm 'Y (DNITR) DIRYT NI 72170 RKINY )0 ONKRNI'OX DX 1DN71 27 D'wY

(050405) RAM nx1ap 32-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



nMAT qIoX? v D71 ,95% % 17y 7122 W '00'VvVO NINY AWOKT7 *TdA MIp'oonl
qQIOX7 W' ,YINQI 01N JIN2 N9'RWN 71700 DX 1MYn7 "1 .ONKN 'KIN DR NRXNMN
.N20N NIANT TWNN 7¥ YIpn 12 NI'NINT DXNNA Yy T2 NinaT

(N1 X70) yi7jzn nn nnaT6.12.4

NI'2UN YN N2OY 7w INNNN 2700 2 Nnten v DTam (NN X70) ypn nn
nMA2TE (NN X70) YD DN Y NINAT 9I0K7 W' .DINNN ‘N 07917 IX Y700 N1OWY
‘DIN'TN DIN'N7 TY D'RAN DRIV Y

(NN RN yirn DT e iryn pnn

;q0on 1 pnivn

;0M0N 3 7Y niv? TY 20N 'xn 7D 7w ninna

U717 '1'w 0'RIN DX X7X) D0 6 TV 3 7w 0'pnivn 2 TRR 0N ' 7w ninna
;(0n 'xn 75 2D NENNN AT NENalLY701 077N IN

NN 'Y 011 0Mun 6 Y pav? nNnMn Don 2 D W nimna e

7 NINAT qIOKRY? N ,0'"IIXN YN 'TIDMA NNN2A NNan AR NVYA [12'0 7Y YyTNn DX
PID 112> TI'Y DY NOWA NITT .NYRA9N qp'n 7Y INNNN 27021 2NN 71N 7Y DIpma
NINAT NN'NAY7 wnw? Nint nnimi1 npnn? XRF ,MIP ,0'9'T1 021X onin nyaap?
[1A2 D'INM D'IN'ANS A7 .NIT'P2 DIN'TA DINM71 NdNom nTayn? INw'w ypp
NIy¥nNX1 y¥ann? arn nowa Headspace nini%? wnwnn PID -n ,0"a170 D'In'mno

1.7 eV. n'" nanna 1ixnn PID

U' I109¥0 W N9'wNN NT'NAL 717002 019N (DN X7D) Yizdpn DNY DRaxtn oiinna
751 .(95% “w "7y 7122 21w'NY) N'VO'VVO NI'NAN NIRP'D0N (D'NIT?) NIRNAIT GIOKY?
NN7 DMYNN ND'WNN 217010 1PN ITR 721 NITI91 NINAT 7'901 9I0XK7 W' DIA'T NI

:0n (NN X70) ypn

VR 20 210y

;YIN2I 022N )INQ DTN NO'RY
;YINQ DTN NO'NY

;0NN M7 2In'7n

VN OV Y'Y Van

.01 0"7'y oM NV

.N9N NITIAYA T RINWD (N1N X70) Yipn DNY 'Y 91K QN 217y a0 Taiy
D'TIDM .yINQI 0N N2 DR NO'RY T Q'Y [DIXA qunA? 217V mnonn Tawn
MWD T2 .109%0 7w n9'wnn TN 717002 07N (DTN R7D) Yidpn DNA Daxtn
N'00'VLO N1*NAN NIP'DoN 'Y (D'NIT'R) NINNAIT 9ION? W' IR D7R D™MI70n
T IVADIYW DNITRA V7 NINMAT 2'901 9I0K7 W' DIA'T NI 72 112y .NI9'OXN N1'nani
N'9'¥90 NN (NYN X7D) Yipn NN 7w DTN N0N 097 .95% 7w ity 7123 awny

1707 AaNmnd 7170n%

nKX ']"Uli"l"l D N9'wN NT'N' 701 DTIvN D"?P'YJ'D 2 Dax'n DTIDM D'WNTY e

(050405) RAM nx1ap 33-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



.YIN2I 012N M2 (NN X70) Yipn DNn N9RY7 0rTRN NI0YO

DAT? W' L(DMN X70) Yn MNN DR2N N2 N9'RYYT 'NDRN DYTRN 71700 a7 e
' .(D'NIT'R) DT NITIRI Y7 'TA1L ViR 79 N'00'uuo N1'Nan Nzoon Nind
NNNN IX D" 02N7 1IN0 NIT'R 791 Yy Tl Ve 7W NITID1 NIN'AT 9I0KY
NINAT qIoX? W' ,0"TNY 0'W'NIN 7w nNun? .95% Yw 1"y 7122 awn? 1D 0N
7¢ YIT'D N1ANN NUY 1IN N'VO'LVO NI'NAN NIP'O0N NITID Y1 VP 'TA
AUNYT T Y70 PN ITRA 117D N MmN ONTEnn IR 21NN N1ann
.95% 7w 11"y 7122

TIX U' 09N NITIAY 17001 AYWIN IX NoN Ta L' Tay 7¢ n9'wn a7 e
YIpn N2OY DX 1772 QWK NTNN-N7N N9'wN NT'NY NNA0N2 0'ax'n 0'71DN2
(N1 X90) yipn nnne narvn

D'TIYUN D'77'ND 7w 2IN7Nn DX YN O D'WAT) DY0MP DN0NND 190N e
NN YEn TR 7w aivn (i) DR 0710 278 DNONYS .0INN M7 yppnn
2w axrn 1NN ((iil) 7902 ox ,0min [N71W7 DNt TN nnnn znann (i)
.DNITAN NITXA D'TIYN D77’

N0 NNKINNN NNITXN971 NI'NINY DRNNA YN NINAT 7D NX DYUNT7 W' e
.N20N NIANT7 TwNn NI'NIN 7Y NI NN

m 7Y NIYNINN NN 0TI DY DI DAY U7 T e Nimp 7 Tynh v
7 112'0 NIXMP 12D ANKX 'V 1IN 7221 NN NIRTTAL DINRITT NI'OXN L7710 iy ,0Inn
NTIAYN N'DNY7 DXNNA DAY 10 YR 'TAL YR NIMAT qIoR? W' .y "IR
M1y DY IX2N N2 DX DOIRNINN DM'WAN YRR W' 1101 IR NIPNRN Ny . DYIRAN
DI DY YR 'NITPN qYnnn ypap 7'oN9 NN9Y7 ¢ AN 7D 1y ninnn 'm
77D NXI9NIE NYoNd D'V7IYY D1IYONN 7Y TNIM WAT D'WY W' .0'00I%N DIy
TR 'TIDM 2 AXIpn Ln17ImYa 0ty NING X NI NN NNTTN DY DNITX (12D
N7DN Y2 yax "'y 1N NIKAY N DN DNITR ,DRIY DMAI7INY NITRE Vg
NI'NINY DXNNA O'NIT'PR 7D DR Y¥A7 @' .0NXR D"MAI7IN'Y 01279811 D0 NN

.N20N N1AN? Twnn 7w NdTIVAN

vy o'mwn oty 6.13
T2 DINN ' NINAAT 7Y 7901 1901 9I0K7 W'

121 ,01nN ' n'onin NAPLS -1 DIn'T nimi79 7w Daxn1 '9Ixkn qp'nin X XN7 .1
:NO'WN "7170n 7w A17'wi 71700 1109¥1 70 7w no'wNn NT'N DX NINTY?

;NO'WN NT'N' 707 DX D'TIVN D'77'0'D 'TIDM 7w 21IW'N TWONYT .2

7w NI712a yiap? (Mxidnn X DAY ,NN2anNn) DIt o axn nx vig? .3
DNIN 7¥ DIN'T NNIT79 |I'9X ,DIN'TN NNIZ9 7W 2NN NN NIYXNX DIN'TN NN
NIN9Y7) AN T'92 ANAT NITIZIA DINN ' NINAT QI0'X 'T' 7V D'onn D'Mnm

(050405) RAM nx1ap 34-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



.(MNX2 "aY IR NIYIAR NN [12D) NN NIMN2 DINN 1 11041 (DTN vl

DInnNN 'ma o'ty oin'n 6.13.1

DNIVOXT IX) T'NYA MYOX YIN'WAL 'NDIN YIN'YA 017N DINNN M 7¢ DN 1Moy
770N K 717002 30D A (DN NN DMAI7IER

oIMOPN '2AnN D'DININ I'N' DIN'MA 1Moy ,N'70 DINN M 717002 'MN YIN'Wn UKD

:D'N2N
;N'Nwn M jpn L1
;012N 1IN N9'RY 1910 DN Y72 YIin'wa 0Y17nn 't L2
;(w' OXR) 0"A1717X DMIVOXY 72V NN DTN .3
N80 W OX ,DINN ' o'n X o'wmy 4

7y 1002N' DIN'MN 2IMONE L7270 D' M wim'y? Dinnn M- 7170ny yap 2w
APy DNAN )M VIR 7Y NN N NIRNAITD .O'RM NI 0tMwyn 0Nk 0f7170n
IN (DN X70) yipn NN M Tay 9w NIio'wn 0NN 'an 0t 0N NI9TINN

.0'"7 IX D"7'Y 0'N7 O'ANITA DINN 'N NV'Y79

DIN'TA NI NI Ny 6.13.2

D 7'90'W AT 719 (WN7 DINNN ' DX 1017 W' ,0IN'TY NN NIAY' DX )vn? "D
DINN 'N2 0MUNISN 7W NINYIE DT Y¥A7 W' 0TI N'ON' NMApY NNan NIKINY
,DIN'T NINAN 7Y NDIWN TWOKRYT *TD D'P'90NYWI MNK7 D'TIN'N O'NINT NA'RNNY NNYTNA
NN NAYN INXK7 .DINNN ' NID'RA DYIAT IX D'NIY DYI'YI DYYA0 DNN9N Xy
NI'Y DIN'TY N'0ANYT T 2'90'W AT 19 JWN DINNN M 110 J'wnn? ¢ DIp'wn
7V niann NN NiNNY 7un DINNn 'n Y wTNn DInT? onat X7 (NN X70) yipn nna

.0'2N N2 NO'RY IX 07 IX D"7'Y D7 NYOoN [1AD ,0"'0I7N DY7170NN 7D

AWN NTIAY N1ONY Q1902 Y¥2NN7 2"'N DIN'TA NNi79 NN NN T\IX'? DINN ' 110"
nipZ'1502 UNnNwny N1 LONK? 0'9'%50N DIMI7 DXNNA .NMYAN T 72V MWK
.DIN'TN NNI79 NIA'YY' IR D'ATAY? T2 NINNKRI NI ,NI'00'VLO

DInnN ' DIA'716.13.3

IN DY DP'NTA DIA'T NIV'YA WNNWN? N1 ,0'TIVN 0'77'DNn maTin DINN ' DX
NNXA7 "A0'N DM NY2pa Yyro7 "Ta1 DINN A TIDNY 207 YTO NIfat DT NITEA
“TNIMAL .7RW NI'NINYIE NIRRT OXNNA 110 NINKA |'PNNT W' 1010

27U DI 'POIRD O'nN DK CYIRDD IXRNT? IO NI0M NNRA P'oon |'pnn? Wt e
;DINNN M 7w At 1 NAPL- no'onnin nnmonn

(050405) RAM nx1ap 35-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NINN? DINNN M 7Y DINTA NNIO NIX A'TANYT *TD 110 NN 2'90N |'Phn7 U e
;07 IX/1 D"'7'y D7 N0™O N7 07NN N9'WNN 717010 19N NAY

NITRQ D'77'MDN TIDNA AWNNNYT W' NNXKAN 7W [IDNN1 DIP'MN Ny'a Ny e
D' NITR "NTR 9w nindim L7 o NAPL 2w nmwoxn niwnanna ipnn
;DINNN M 7¢ AT Irdal 0NN

;NLIN'Y D'TIYNN D'77'N'D% D'RNNY DN NINRAN 7Y (12'0N yupnl 17mn nin- e

;MIPNNN INX? D'AN 0790 NX TITN71 NNXKAN DX INND NNO7 W' e

NN 7w M7un P700 7w Nann DR YIRe CTD DK Y IR0 )Ny X TTm e
7Y PIrT NrN% 2vn AR NITTNA PIMTD 0N M %Y Nann awng wnw? 1nw
DINNN M 7Y AT P DX YIR? wro,nimnnn ' 7¢ 0'naan no v .n"o 0.5
;ININN NON 7V VLY VIR'TIAN NN

JIN'RNN NIDMAINA I NITIZ TVN7I NINT7 W' e

.D12IN1 9I0'RI ANXN |I'9X7 NIYWINA NTIAY NYDNT7 OXNNA DINN M 7Y NIN'AT 9I0K7 W'
ypya ormwn oD 6.14

,YINQI D'1AN M2 DYTR NNAYNY7 7R'YI0I91 D'TIYN 0'9'T) D'7'nD 0P DN DNXA
NIAX'N NINAT GIOX?7 IX W' ,01ID'0 170 NNLVNY? .Y "X 7¢ 07N TITAY NIx W
[NIX NN17I N2'20N NIANT7 TwNN 7 Yy 'Ta NnaT? NI'NiINY7 DRNNA Y 'm v
nivan oy TO-15 nu'w niy¥nxd 0'TIYN D'9'T1 D'77'N'D NXR'YN? NdNoin NTayna
NnNNIMI Summa aion 72n1 975 0T NYoN1 AnAT .NINg IX 1 ppbv 7w nnann
Q1777 712! MOOINOVK VIRY [N Y7 T2 7W NAX' N NNAT 9I0K7 TIKN 1ANKN .NTayna
UNNWUN? NIX W' ,NNATN NINYY DX YIARY7 1O .02 VIa971 DIAYTN Nd>Wwn N7 Nz
ITRC %70 ,nwixpnn NN902 NaNNa NITI QXD NP0 N9 T JIN'RT? Nj7dLa

.N20N NAN? TN 7w Yy '1a nnaT? nirnant (2005) NJDEP L,(2007)

o' 'n 7715 D'"'7'y 0'n ,0'VINTOL D'TIVN D'Y77'ND  6.15

79N XN IN/I DFTIVN D'77'NDYW 0NN IR D'RIN INKA 07T IR DN 1IN TWURD
U' ,0'0IN'TOY IN/1 D' ' IR D"'7'Y D' 917 (VWA 191 1277/19050/10791) NAIN DN7Y
NUWN 19N TIP1Y TN ' OX .(D'0INTOI) D' ' IX D"7'V D' 7¥ NIAX'N NINAT 9I0X?
DIA'TN Ny .0' M/0"'7'Y D' DA DIAT? W' ,ONXA D'ANTA DNNINN WOYIN Na'r 217on IX
D' NINAT IOXK7 X DAY DN .ANMTN 'KINY 0N NINATN 7¢ NIMIX™ AUnnn? v
.DINN M7 DA™ DN NO™M9Y TYN W' 12 ITXR 722 DITY TINA DAl DITH N7yna D2
D"7'WN OMN 7Y TY'N W DX 0NN NI'YR NyRap? o'y om v antama ix e

pH -2 IXx o0 nirwpa 19N ormiwn 0P

QN ,D'TIYNN D'7PMDN 7w D'onmn DTIDNIN NX DAL 077100 D'TIDNN DX DA VIap7 v
D'onin D'TIDN 7V D'oolan D'7'Y D' 7V 07NN D'7'WY D'MNTA DNNINT DRIMLVNPY
.0"7'v 02

7V1 N2'a0N N1ANT TIWNN NI'NIN 7W AN N1OTYN N0NA7 DXNNA DIAYTN NX N7 W
TIX NN'Y PNY,077'YN 0NN 9N D'RYAN7 DXNNY .NYIRAN NTIAYN NN No
-1 2 027w 0112'0 17021 3 NNNA AI7IPR D1ID'0 1701 IX 2 NNNA "AI7IEX DRID'O 1701

(050405) RAM nx1ap 36-6- TV 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



DVN1O ¥ n'vITIVO .(2)5-1 n%ava My ,0"%'Y D DYNA'A0 D' NIRRT .3
.N20N NIANT7 TIYNN 1IY'RA NMNIX71'AN NNYoNN INP7" Don

DIA*TN NITIZIA D'TID'IN MDA 6.15.1

D'TDNW IWUK? "D AINXYT yINn IX/I "NRA DIA'T DT DiXen? 'non L IRBCA -n ndavima
.NM7N% DXNN2 ,01 IX D'7'V D'NA IX DINNN N2 TY'N NN DANIN X7 N9'wNN DT
D'TI>MD 1IVINN D'72PNNN DN YNANWAT W DIA'TA NIT 79 1101 yx¥a? nain
AX"N' DATTA NITIPIA DTDNNY TV WATY DIA'T NITIRA 1101 .011D'0N 1707 D'ax''n
TYR TIDMIN QNI DR TR DY DT NI TV TN NRAYINAN NiNNY NNNn
NIYXNXA DNIR JYN7 N1 (DT DT XD N9'WNN NTIR1 DX X7X) N9'WNN NITI7A

.'N Noo1x n*7TMN

DN X7 0'7N17 IX 0"7'vin 07 0'7N7Nn/D'uY91n DINN M2 0TI DN DNXKA
D'TIDIN DX INK? AwN? 1D 217'T NNNON 11UPS 7w V9017 WNNWN? W' ,ATTNY?
:("'n No012 NIXNIYNN) D'XAN

VPPN N onm o't = Ceop
;7N DINN 'Ma 0N 07N = Cyys i
D"7'Vin D'AN |2 DY D'7NN2 DINN M2 DNM DT NI TN = Cpop i
Al

NITIZ 'TIDMY IR TTAIN Y pn AL, 1710 ANKRD DR DAyt '’ 1 2%wa nyonn ninan ox
.2 "n1/2 A%wAa DT NIYOWAN NDYA YXAY W 0MRDNAN TV ITIDMINA 0RIN DTN

2171 P91 WNNWNY N1 .0IT7 O'ANITA DINN M 7¢ N0™9%7 21 TR N'N'Y 110X
D1ID'0 170 IX 2/3 2%w2a D120 102 DOT? MIPNNN DNAIY DN IWUXRD DYDY Y
N'RNN NPTYN 7907 [N DX 2/3 N2 217IpR

D'21IN DIA'TA NITIRIA IR NAYTA IR PN DINN ‘N DAX'N O'TIYN 0'77''D 71D DX
DIP'Y NI7IYo] NIX W' ,00Ta 2 NN /1 2% 9w Ty nimn

DA DIAT? W' ANNQ D'ANTA NNINNA 1IYOYIN NAY7T 217010 IN NVYWN 190 TIRIY TUN W' DX
INTD |MONY7 'TD D'UIN'TO NI A 7¥ NN 7170% 79X D'VIN'TON NN .0'VIN'TO
'NIN7 0N NINATA 7W NIAIX'Y QAWNNNT7 W' DIA'TA Y2 RIID'NIN TR NIYOWN

.NNMT

D'van'T1o 6.15.2

D'VIN'TO YW D'VITIVO Al D'VIN'TO NINAT 7W DIININ A NHYAYTZ JI¥ 'KINKD T
6-4 n%720n 2'WN7 INIY AN NITRE DUAIZIZR DNI0OXY 7V DTN NINNA 7V DRan TWUR
NIN'D2 AWNNNY ' :ANAN N'DINY DXNNA NXKY7 DIFTIN 'Y NI NN9Y 1IN (2)
NDN X' KINE 3 N2 271K DID'0 1702 D'INTTO W ANKY D'9'¥YD0 D'VITIVO

JUNIN NYINN NTIAY

(050405) RAM nx1ap 37-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



DN7 TWUX D7D .07 7Y 72 150n7 DT D'VIN'YTO 7Y 0'OID'V D'VITIVO
2 7pwn 'y 7w dninnn nylr 0'oIn'To 7w 0'uNTIVO L0' 'M/D"7'Y DMY7 D'VITIVO
,2NI7> ,0mI1 0'VIN'TO NINAT

Cs = Kde

LWUNRD
;(3"P/a") vIN'TO LITIVO = Cs
;("2/A")/(A"p/a" ) o'/oronTo NpI7N DTN = Kg
.("2/2"n) o' m vVITIVO ;D"7'V D' LITIVO = Cw

(NAPL) ni'am X2 ni'yma nitx® 6.15.3

PD'YN'Y D'ANTA DN 7Y N0 YR PR TROoN7 ntwy 77 Ik 9o NAPL 7w ninbnn
-0 DY wNT? D7D Nflwan 097 .afaon 0t 0v'y oM L,0Inn M NIRRT Iy
J'Yyn N1'Nan NMYORN NN nTn? 1V noir NAPL

NI'MA0 NINAT YW NIMAI QIR 6.16

MY9 NINT? 1O INXRN 2V DIMTH DRININ 7D DX 9I0K7 W' ,NVYA DIININ I0'R 197
['R .DYIN] QI0'X7 NI'D'YO0N NIV'WN NX 1N NNTNY ATIAY NN NNS97 ¥' .01IM)
DNXNNQ NDN2 0'N'Y Y'A0NY W' LI90KR" 0'¥ININ DIMan 75w Ty IRBCA ndayn yxa?
W' ,0'9011 MNX 1IN 910'X TNX7 .NLVYA NITIAY VIX'A Ny 12200 NIANT7 TwnNn NYpY
Jmn? 1 IRBCA 7w nTiayn NONn 7702 N2a0n Nan? Twn? ymnn 7D X wany
TIX ¥' OX YIAP7 T N20N N1ANY Twn? Nis? 7MY wnnunin .nd>1ynn Nizona
JI'N20N NINATA 7D 10K Nya NIN'T MW 017717 11X 'RINKD TYN .NI90I NiNaTa
nipPdLV Anm X7 XN LIRBCA -0 79"70n% p"n1dn Dnw D2IM1A NTEAnn T ntnin
X 'RINKRD TYD .WNNWNYT W' DAY NTavN 'NINYY NI0'YIE NDWA An'aT? NI'D'Y90
D7IN QI0'X N'VANY "D N20N N1AN? TIYNN NI'NIN 7Y NI N'IDTYN N0NA YN
YR maAlvp NimfaT? ATy NIrdN? Twnn YR DR 727 7121 ONKa DMl e

JINNX NI'MA20 NINAT? NTIAY NIdNYI

DXNN2 NIN7IN NIV'Y NIYXAX NIFN2NA0N NIMATN 72 IR QION7 2"N 'RINKRN TN
2V NDNOINY NTAYN TV INNIRYIDOX' Y70 NINAT 72 .NIDIXNN NIDTIVAN NIrnn?
VyIX17 N2on n1aN? Twnn T 7V Ndmi Nimayvn ndnont nmikn niwan T

.0'YITIN D'NININ

NX 72771 NTIAYN NN NINATA 27U NIMANE 9I0'RN '01D NIXK TYNY 2N 'RINKD T¥N
X7 D2ININ QIO'X L2 NWY' X7 DX .02ININ §I0'K 1197 N2A0N N1ANT Twnn 7 NIY'N
1901 N1 N 'y pnt IRBCA -n 'nn 7apne

DM QI0'X7 yT'!n NN 6.17

(050405) RAM nx1ap 38-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



LSIRIVD02I7N ANRN 7TM NIN'DY D'WOTIN DRIMIN 7w N7 NNzo D'an 7'wh 0'o'von
,NIYITIN D2ININ NINIAVE DX YIARY N'oN' 77 DINK .0"112'0 1707 N1dND NIV'Y?9 DIN'MYI
Y'Y NINATN 7¢ 1901001 DIg!MN DX YIAp? 1O 00 (I'01 yT' ,NyT 217'Y 0'wNT X
NN .WNNYN7? W' NIF0'2R DRAIIZITINNE AT DIARITINN 1782 NYT? 711 NN71 9I0XY
MYS NN ,N9'7N NTIAY N'ION NINDY WNnwn? yro7 010 0'xan 0NN 1TYn

‘NVYA NITIAY DY"71 1ON71 D12IM)

NMAITAD NITIYNN Yiza 2IWUXRY DM 9I0'K7 120N N1ANY Twnn Nirnan
.2003 "anan ,(Phase 1)

Standard Guide for Developing CSMs for Contaminated Sites: E 1689-95 o
(ASTM, 1995b).

Groundwater Monitoring Technical Enforcement Guidance Document e
Draft. OSWER-9950.1, Office of Solid Waste and Emergency Response,
Washington, D.C. (USEPA, 1986).

Guidance for Conducting Remedial Investigations and Feasibility Studies e
under CERCLA, OSWER-9335.3-01, Office of Solid Waste and
Emergency Response, Washington, D.C. (USEPA, 1988)

Guidance for Data Usability in RA, Part A, Office of Solid Waste and e
Emergency Response, 92857-09A, Office of Emergency and Remedial
Response, Washington, D.C. (USEPA, 1992).

Data Quality Objectives Process for Superfund, Interim Final Guidance. e
EPA/540-R-93-071. Office of Solid Waste and Emergency Response,
Washington, D.C. (USEPA, 1993).

Guidance for the Data Quality Objectives Process, EPA QA/GW (USEPA, e
1994).

Expedited Site Assessment Tools for Underground Storage Tank Sites, e
EPA/510B-97-001, Office of Solid Waste and Emergency Response,
Washington, D.C. (USEPA, 1997b)

OSWER Directive 9200.4-17P: Use of Monitored Natural Attenuation as e
Superfund, RCRA Corrective Action, and Underground Storage Tank
Sites. April 1999 (USEPA, 1999a).

Guidance for the Data Quality Objectives Process, EPA QA/G-4, Office of e
Research and Development, EPA/600/R-96/055, Washington, D.C.
(USEPA, 2000a).

Data Quality Objectives Process for Hazardous Waste Site Investigations, e

(050405) RAM nx1ap 39-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



QA/G-4HW (USEPA, 2000b).

EPA Requirements for QAPPs for Environmental Data Operations. EPA e
QA/R-5, USEPA, Quality Assurance Division, Washington, D.C. (USEPA,
2001).

Guidance for Data Quality Assessment: Practical Methods for Data e
Analysis, EPA QA/G-9 and QA97 update, Office of Research and
Development, EPA/600/R-96/084, Washington, D.C. (USEPA, 2000c).

(050405) RAM nx1ap 40-6- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



7.0
1 2%wa n1n'o Y70

IN DI'INNN 0DIYNAN DN DINN 'Y IR Y2 DMaNn DTDMAN TN 7D DX
D'DIY7 DN ONRN 7Y MR INA7 'R 'RONRD YN ,0'AN NRD'R 1IN0
.12%w2a 011>'0 W70 Vi IX ,0MMNNN

757 (n1M1) ANK7 DETINY 'RY NIMNY TV NiNN2 win'y vy 1 2%wa 0113'o 1o
niNIN 72y Nniooian AX TV NN .X'M Nrn? nwyw amni X o 'wix no'wn 21ton
mnnia ax'nn LIRBCA -0 7w nn'wnin NID% DXNN2 78I 0'RINN DX DR D NNy
NN D"VAIPN D'KINN DX .AYON 7Y D"U'7AR D'7TIAE NYOoN 7W DMUNI9 ,N9'WN
DYIAYY O'RM N9'WN 71700 071D IX ,NK? DY9'YO0N D'MNIANN MIYNYN [9IX] DY

.2 272 D1I1D'0 10 WNT? 1YY D200 N1AN? Twnn 1 2%wa Ty nim INNIo X7

:D'N2N D7wN DX YN 1 27w 0o 1o

;W' DX ,00INI WO INTIE D'ATN DM 9I0'R .1

No'wn 7T Yw nino .2

D'777'"N"%7 IN'RN'Y NIFOY7IR NIV'Y NINATA [12ON .012IM WO X7n' 02iman qio'k .3
S(NNiEn T 9920) ormioa nan il TPH 2w niryigo nnarm? ,ormiwn

;0'2170071 NITA? 0"'9'¥90 D'TIVN DM W DX 0TRN AIYN 4

DY NXRIYDL wI9'N NIX72A0n 1 2792 nrroan?a 12'o-niooian Ty nin n'na .5
;DX D'TIDN

Jx'mn 99210 1 2%wa 01a13'o0 2o 7w Tyl kan n7ivon 71700 nyfaypg .6

.|707 0*oN1ON 27w 75 7Y DrLNO

D"IN] "Y9 'IN'TI 021N QI0'R 1 Tux 7.1

DN Y9 NINT?I D"VAIIN DN 7D DR N7 IOKT? NN AT TYVXY 7w n1onn
017 3 TV 1 0rTyy NXR D'7WN7 W' .6 W01 '9'¥90 91X INIT D'YITIN DRININ .DNY'D
MYO INTA YUO7 710! NO'WNN 7TIM 7w NIN'ONY 11910 1071N'0 DI DT §'Y0od DTN

.021ma

NINON 727 [0 1 2%wa 0ima 7w niwnTn

;NINTR] NIVO'NI 'NON YIN'Y NON e

;0'21N0N DNITRN 7Y ynNnpmuavum'y noSn e

XY NITR ,D'OXNN K71 D'9XINN DNITR ,02100 DX ARINN N'NDI ONK No9N
;NN NINNKX NI'VY NRRNI

;DYIN'YI0IO DIN'T NNIPZNA 7W DAIRM ARIND NI IR DN NNIV0'N MR NON e
;0'DINO0 DMITN? N0 NI'DX NN NKD 7¢ 'TNY NIN'D7 NIMDN e
NIT'R NI 7Y NO0INNN MNKN 7Y N'9IA'0IVON NI @
VIN'TIA ,NANNTA I ,DINN MY PnIvn DR NIY¥NN ONKRD 7¢ A17IRMA-NTN e
;01NN 0IMA7 DXNNA NPX 7D - NIRT NRMmMI 2IRTN
(050405) RAM nx1ap 1-71ny 7.0 w0
JRBCA nrmaa

T2°¥% 01079 ,2014 VoKX



;DINN ' NIYNNYNN NI NIANPZN DM NNXK 7¢ DnNipmn

;D' IR/ NICTRLE LTI NI7VN 7710 AN anpn 0v'7'wn omn 97 [1irnni gninn

;NIYP-NN NIFMWNYT Yana yTn

;DIN'T NN

.DINN M1 YjP 12 'TIDN NNANYT 09TV NNt 21700 79 T yig 10 ,uing

D'VIN'TOI D' M ,0"7'Y D'NA D'TIVN D77 'TIDM L,'0I7Y 12T DRI, )P7 qona

;D"NDIIN D'NINN DX DAX'NIN

DIN'TN DX DIRNA NNNXK D07 NIFTNA DTN DINNN 'L VUIPNY YR @
;0'2IN0 DNITRAI MNNA

JINM2N 7V1 D200 7V NIOswnn NDWNY D10AI7IN DNK DN e

ATYn Mninal 6.0 o My% 4MX 'RINRND TXN LINIT DRIMIN Y9 75w Nruane
.NT q'woa 017N

N9'wUN 77In NIN'S ;2 TYUX 7.2

D'KINI D'N"PN Y2 Uiy 'RINA O'RM N9'wN 71700 T 'NNdn 1M DT TYUY
DMITNAI NN WIN'WA D'17N DNI09XIIE N9'WN 717010 7Y DNIXXA' .0M10N DTNV
D'77'NOY IX'YI019 0" DX .T'NY2 0120 TN DDA I9XN W'Yl DI DYINoN
.N9'WNN 7T NIN'D N2 1Ya9" MWK D'021N 702 2WNNN? W' ANKRY YINn 78 1y o'miwn

:0'N2N D'NIANN ,NIN9N 797 ,207m no'wnn 7T

TNYal DI MNX wUIn'va 0'R'Mm Nrrn? omwyn A X1 0'k'm ao'wn "717on A1
;17 NXINNINKRD )IN2 120N

on"nn N9'wn DIiNN .X71 n9'wn 2170n 9 7w a9'wnn NIT'NY N9'wnn Dinn .2

217007 12'0 0" P71 ,X'M N9'WN 71701 NIYYNXA NO'WNT7 DINY NITRY? IK N917

;1T '9'¥90 NO'WN

;RN N7 Mwyn no'wn 717010 701 K70 no'wn 71700 7 W no'wnin NI

AX'"N 71D NIN'DY7 YNNWN? [N 0N N9'WNN NN N9'WNN DINN N2 D2ININ

.No'wN 2170n D v

rw

DINN DX NINT? X W' XM Nirn%? 1wyn no'wn 2170n I X'm no'wn 71700 D1
TIDN NDWN7 D'YnNun TA72 N9'WNN DINN JIN2 1I90X) WX DIININY 1910 N9'WUNN
.N9'WNN 7T NX N2 TYN7 WA a%wn p7nd axtnn

NINQN NI7IV9N NX Y¥2Y? X 'RONKN TXN ,'9'YO90 |9IKA

:120N1 '19¥N T'NYAIL DI 0'NINA O'R'Mn 0'71%0nn NX TvnY? L1

;D"P7NN [N D'R7AN [N ,D"71701n7 Yana niv7nn 'ama jirainn N aon? L2

IUNY' TWUR N9'WNN NITNY N9'WNN 'AINN )N NINATY 'Mipm DX Dint? .3
10n ' v pnx' 0T NNt

NX TYN? 'O X7 INIY NIK7207 niknaiT [0 (1)7-1 07201 (Q)7-1 730 ,(x)7-1 Nt
.N9'YUNN 77N

(050405) RAM nx1ap 2 -7 Ty 7.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



DNYN U NIYIXZAN NIDNONN NN MY DX NTIAYN NFDN 0Y WANT7 X 'RINKD TN
NNl NIMMTEXR NITIVR D771 098 Npnon .01712'on 170 NX IY¥A'W  DAID'ON
yIx11 Dn?v iroan 2y n'onol (D1 oTinn L0 TN NI A1717'0710 ,A17IR'A) NIPY9'XO0

.011>'0 70

TIXA 197 ,011M YO 17 pnma qiox 3 Ty 7.3

NR'TA] IR NITTNA NIX W' DX .2 TYxal 1 TY¥2 DN MY9 INXN] DX 177 YiN] 3 Tux
,AXNN INT DNI ,NINE DIAYT? D190 N'IDN NN9Y 70X' 'RANKRN TXN ,NIS0I11 NI'MAa'20
.DIA*TN N'IDN DX TWUKY 70X 120N nAN? Twnn

NTAYN T 2V WX Ypn 'TAL Vi 'Nina 73 DA D L Yipn AL Yipn nimaT ‘o
.0'¥IN1IN D'NINN DX Y¥A7 NITAYN NdNon? NMIR?Y DIVAN T 7Y NdNoin YWX

D'AX'' D'TID™M AN 4 TUX 7.4

D'AX''N D7D TIDN AWNT? X 'RINRD TN L3 TV 1 0TYXY) AUIng VTN NIYXNN]
[PN' ,N9'WNN 717007 DXNNA .N9'WNN DINNA DAINY NIYXARA K70 n9'wn 71700 704
D'TDNY PN ,NNAIT .(N9'WN NT'N' 727 TNR) DANN DAY D'TIDM AWN7 NIX NNy

777 NINN W ANK N7YON NYA IWAT! O'RAN DAX'AN

N12N YN N9'RWA N9'WN 717017 (NN R7N) yipn NN yip 1w A 1N L1
;AN T2 KW NN TAIY

72 1KY ONNKA TAw? et yana 717007 naryn yipn N2OdW 9w axtm 10 2
;NN

ONNYT YIND QAWIN T 7V 02N 1IN N9'RY 1190 AW DINN M2 ax'a 1p .3
LT N9012 NANTNA 1T A TP 722 7w aw'nn

nNI?9 DX ,NNAIT? .0'N'I0N DNXA DT NNINA DX DTIDN 190N MNIX n"N'Y pn
o'TdMN ,0MIan |"]3'7 NNNNI DNIAN7 TVIM 11'RY |"]1'7 nnnn Ayl oinnh 'Ma DIN'r
"N DNIANY? TYIM 'RY |'2nl DMIANN |"1A 72U DMIVO¥IN NIAY DINNN N DAXTAN

.0Y

D'TID'2 N7'NN] D'YNNWYN DX D'AX"'N D'TIDN 2IY'NA IXNN YIana? N AWoORY pnv
TY'N NN OX .AX'™ 7PN 71700 7D 2% DnmMaynn navw nttna 171D ONXA DTN
'K DAX"NN D'TIDNN AW ,D'2NN DTIDNAN N Ninka 1 2%wa 1p'on niooian

.yina

(050405) RAM nx1ap 3-7 1y 7.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



D'TI>' DY AXNWAL 1 A%wa nirvan (1>'o-niooian Ty' nin npa (5 Ty 7.5
D'aAX''N

21700 721 N09x¥Y 75 ,77'n 75 1y 1 2%wa j1p'o-ni1ooian Ty NN 1IN w5 Tyxa
qma (NN X7D) yipn NN 9w kD 71%0n ox L(1)7-2 2720 1Y (R)7-2 n720n no'wn
TN (NN X7D) Yppn DN2 DYTRD 'TIDNA WNNwn? W X7 N1a% Yinn IR n1an
W' ,D'NT Y70 TA TIDM DAl Yipn 71D DA 0K .(2)7-2 7201 (X)7-2 n720aw yipn
w' X' 0"7'Y 07 yppn IR DINN M7 ypm 717000 OXR LYapn 1T wnnwny
Vipn ndw TdNY (1)7-2 n7a0an (T)7-2 07202 0Wwemn yipn 'Tidna wnnwuny
Y' ,0'N'M D™7170n 1900 W' 0TI N9'WN DINNA OX .(N'1IN X70) yipn DN narun
21700 ,N1an M2 RN 71700 oX .0'RN 0717000 7D 7w fmamin 1M wnnwn?
DI'X D"7'Y 07 yppn NN 21700 ninn mY yipn In7n 17on ,n1an yinn kN
YN DY van LA 70') A7wnn 7170nn W naryn yppn N2dw DM ,0R'M

(NN X7D) yipn NNY wnw' (YInd n9'RYI

m 7y nnann TV NINNa WNNwn? U 0R'mMm N'WIR N9'wN 21700 'R DNAY DNKA
DNIVOXY 7V NINANN Y 7w TV DM N7RD DNITRA WNNwn? W'D D .0Inn
Q2 IX ["YN2 NN'Y' YIa97 717V QWUR DWW W' DX .(X)6-4 N7202 niaxinn DMAI7IpN
(2)5-1 n%2V) p'oMTOI NP W NMMIERN TY'N NN WNANwn? ' 0"y 0m

(NN X70) yipn NNl [nenaryn viipn n2ow A N ((2)6-4 n7aol

NION"NND  .NINY NININ 190N NIYXNXA INNIS 1 2%wa 1>'on-niocoian Ty NinN
7NN 17901' Yz Ipnl DINN ' M 7w 12'on-niooinn Ty nim L (T)7-2 07207
1nn nna (dilution attenuation factor, DAF) 717'Th nnnon D7 DXxNNA 'VAIN
nNIN M NIk (T)7-2 07202 [13'0N-NI00IAN TV NN LD D (N)7-2 n7202 avmn
N2 217 T NNN9NY DTN DX L9010 N K70 TR 1.0 7w 7171 nnnon%? oTin v
,(T)7-2 "20a 1>'on-nIooIANn Ty NN NX 79007 w' ,1.0 -n NI 72ma 1N 'm7an
N2 21770 NNN9NYT DTPNNY 17 0'WY W N K70 ITRD W 2177 T nnnont 0Tzna

N ND011 |V D'0IDY7 .OINNN M1 YPIPN PN |2 DIXRN 7NN 17N 1N M7an

1 2% 112y oM 0N a7 o'’an yipga TPH -0 7dn

7127 2"p/a"'n 350 .1
17107 2"p/a" 600 .2

NTANY 01N oy IRBCA -0 7w n1dIimn nynoun 7y niooian n7x 1y NN L1 1aaY
D701 DTTR 7Y YINQ NO9'RYI WA 71D ,11pa van 7w a%ivnn 7170n7 7Tnn n0nad
7¢ NIV D™MANIRD DNIND 2N DX DNNY L'9YR C5-C8 yupn? nwiny Ty'n ninn

A"/ 350 -7 12211 2"p/a"n 303 10 L't TPH -0

396 7w o't 7w nikxin nan IRBCA -n n1oin 2%10 ninva o™ik onnin 11y
DPON .NnXNN1 ,0"unnX C6-C16 -1 0"uo*7x C9-C8 wupn? A"p/a"n 181 -1 2"p/a'"n
A"/ 600 7w TPH 11517 n2yun 721y At Do .a"p/a"n 577 XIn n7X D'vopn v

(050405) RAM nx1ap 4 -7 1y 7.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



,0"0U7N NIXPZTIRD MUNID 7W TV NINNA TINY? MY ankn L, TPH 11DM% qona
X' XINENTNA 0NN ' 2170n 7 naani,6-1 n7202 n'v'omn

NN |'an N man 11PM% ont'nn w101 ' 7w 2y Apy DINT 001 DN DNNXKA
S7W9 0'y'oinn

NIV 0"AIX 0nin) C5-C8 yupn? awinnn 'viann 1PN LYpa non win'y?
1620 non 0'7TI>IN 2710 NNHVA D™MANIR DNINT D'YLVEAN 1WA A"p/A"n 1,280 NN ('ma
X7 v DN TR NN 7w nnpna i a'p/a' 2,378 xin 77100 nipont ,758 -i

N'T ninn Mm% 7217000 oX DINN M 7y NN 0'Rmn 0717000 0% TV nimd X

NNNON 1109 NIYXNNX] NIAYIN YIN2 N9'RY 191 Dan 1 2%wa v <TR 79 DTN
07N .0.01 -7 2707 N1an M2 X TN wIn yppn tIR Tinn 37 .0.01 v
77Un "'y NINNN NIYXAKA [12'0-'001aN Y17 'TIDM NDIYNYT D'YNWN Y TR 7¢ nIX
-NN DX 'TIDM7 D'MIT DR Yp-NN IR 7w 0'tonw A7 owh v .USEPA -n v
mTn .0.1 ¥ ANNon 110P9 WNNwN? ¢' DYNOXI-NN DYTR TIDN 1Y .0Y'NOX)
mown ooyl ,JUSEPA -n %w paiman Ton Jimn nd>wn 7y oolan n7X NnNon

J0ny

D"7RIYN DDV ,NIAN N2 N9'RY 191 01NN [12'0-'00I1AN DINN M 'TID AWN7 O]
79 NNNON NIVP9 179010 ,"aMR DY" DIIPDNN MIKA D'MANTA DNININT JNXR NH0Y
NIYXNXA DINN ' TN AN pn X7t USEPA -n nirman 7y niooann in 0.001

.USEPA -0 7w 7pwunn 'y (in'y

4 2%w1 ANINND DAavINAN DAxX'MN 0TRNY? Nnwm 1 2%wa 1>'on-niooian Ty NN
(707 6 TYX) Xan n71voN 7170Nn Yya ARIYNN N0 7Y

nix'mai 1 2% ndaa 'w Ty Xaa aiyoa on nynap 6 Tyy 7.6
NINMWOKR NININ NIA'ON0RN ,ARIYNN NIRXINYG DXNN]

.1 2%wa p'on-niooian Ty NiMAY% Dnnn D' DAxXUAN DTN 7D 1 arvnvIx
NINPONN NIMYINAN NS0 D719 YIX 'K ANdN Wiza? 710" 'RINKRN T¥N ,NT Npna
:D'N2N O'NINN 7D IN7MIE nnina

qQ'vol |'"'V) NXIDNN IX N2Y' 11D, NNYRE DTN L,DINN ' NNTONAN 1 'Nan
X 'RINKRD TYN X700 X7 0T 'RIN OX . (DNTONNN Nyt 7y T 1aa? 6.12.3
DIZ'Y NI7IY9 .NNTONNN NA'Y' DX DATN? TWOKRY TV DINNN ' 1100 'wnn?
NDN 21707 NOMX NNTONNN NIAY' 7¢ NDWN .DNTONNN NIAYNY' N¥XNYT 10PN

:0N'D DY DIA'T

,NIN'AT |n,7'7" MM NNXAN e
JNINATA DN e
;NTAYN NINI7 NIV'Y @

(050405) RAM nx1ap 5-7 1ny 7.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NXIDNA IX NN NNTONNNY NNATN? WiM'v'7 nu'yw e
ANITN DNNTNYI VNI NIWNTN @

TIDINN WY '9n NIN9 KIN D'TIYNN 0'77'nD0 75 7w ann 1D1n 12 'Xan
[ND 2N TDMNY A7 D'WY W' .no'wn 71700 751 D'TIVNN 0Y77'Dn 7w axtnn
[N .1710 ANX2 2NN 71217 X7 ,N9'wNn DINN2A 77! 7w aann 11D>% ont'nn
ni7wonn nnx D T 2y 10 YW 10po1 naN PT¥NY N1 DX DT 'RIN XY

110721¥ NIN'RNANT NINAN

;NATN XD 2MA TN e
1AW DI AVIN YXINNA TIDMN @
JINTD MOIN K7 MNNN @

JINDD |UOIN N7 DIN'T TN DN e
JMYNYT JI¥1 Y AWNn INR 20N e

'8 1Vap' NIYAN DMYA7 WAl W OXR 720001 AT 'KINNn nann 7 Tyn? v
JINTD [MOINA 1R NN DX ,NNAIT? .a¥Na 7907 1O nixin 1A' 7901 oX NIy
.0'9011 D'NINAI NIMATA IX NN

NPO0N NNLAN 507 W' ,'MO011 N71Y9] YIX 'K’ ANdNn NpoIn 197 3 'Nan
T2V UK NYIRY DIRP'YN NYDNT7 OXNNA IN7YIN LIWAT DX ,DIP'Y NI7IVOY
noin X7 IRBCA -0 nd>yna Nivnunn Y win'yin 27 NiNINnvI  NIYIN
activity and) win'wi ni7'v9 n71an 11¥' N7 'KINY DN .TNYAL O 0'RINN 229
' N2 PIND N2'NAN DTN 'Y NKA N IR DN (use limitation, AUL
Yin'yl NI7'W9 NI72an 7y N9IKRI NNMYT? NIMDN YNR? W' 0% 9o . NIX §IDKRY
.N2'20N V1 DTRN NIKMA 7Y N1Aan? WNT N2 TV 7D 7InD N2'Nan Niavnn
NINATY ¢ DTIAYN NN .DIP'YN NI7IVD DI'0 WNKY7 D'RTIN D'NIAT D'

JMYINN URIN YR 2R nony

YR T 7Y Ya7Iw 19D 17 nXINNE ONR DMAI7IPR NIwwn D 'R 14 'Nan
nN7UN T 7Y DMATIEXR DNII0OXY 7Y NRANN NINNY? INNN DN DAX'AN DTIDNY
NIX7nN 7907 2N 'RINKRND T¥N ,X'MNN X7 DT 'KIN DX .21717RD D1I1D'ON 170
N20N NIANT7 TIWNN DX 271X [12'0N IR 7717 O N2'aon NN Twny
JI7'W (AW DAY NIR DU W NIX7ANND DR TWURN

ONIF N2 27w D1I2'0 170 YXAT7 NIMYAN T 7V WAT K7 'RINRD TN 15 'Nan

NN O'T0N DMYR K7 16 'Nan

J'wyn N2'NAan NMYOXRN N'ANnn N7 v noin NAPL -n 7D 17 'Nan

1 12%1 [12'ON-NIO0IAN TV'N NINN DN MNI' IR TNKR AX"N 71D 12 DA'UNNLIX

NINAN NI'NYONN WI7WUNn NNX 1INY 7YX 'RANKN XN ,NT NN

ni7am nima L1 2%wa 1>'o-niooian Ty NINNY? MNKRN DR OpY7 1 nNweN

(050405) RAM nx1ap 6 -7 Ty

7.09w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



nn7wn 0oy ‘MO0 N71Yy91 X 'K ANON WY1 ,ntNN MITRIE DMAI717R DMIVOXYY
NINN2 7Y DANY NI 0DININ DTN Y NNAY YR TR0 NI LDIR'en
7107 N'DN 7Y NN XN IT NNWORD NN .0MAI7IX DNIVOXY 2V1 DTRN

'D'N2N DA77 DXNNAL DIR'YN N'DNT7 DI'0ANN NMYAN 7 1IWRI DI1D'0

NIZ'YA  NIYNINNN NIX QWKRY "TO1 110 N'DN NYAT ,DIP'wn 170N e
JMWA7 Moipn NYIT whanT W'l Di'wn NYa700 9w nyswnnl

[12'0N NININ '701' [9INQ DN ONKQ DAXYA DTIDNY NN e
Y7 2N IRINKRD TN, NMNAT NIFAZ1I100] D'YNNYN AWRD IR NI7apmn
.DM2IA X7 MNX2 NIYYNNY IURYT T2 JNX NH0YT 110/NI'Y NN

NN'BN 1AD) NIYIAR NIMAIZID0 NIYXARY DIZ'wN NI7IVO NN7wUn WNK7 e
AIY'R D727 XTINMD DIA'TR NADNY INKRT? XTHIN DIAYT y¥a? wam L (p17'ol
NT'N'Y N9'YN DINN 752 [1D'0N NINY N'0ANYT T ,NI'vAIN NIfYINN
NINT DIP'Y NIA7I1D0 DNNIAY D12 .NI7AIAN NN DAY N9'wN
ANKRN M2 JNX NH0Y7 710 DN X W (Qxt/pixm Lo (jiad)
AWK NNO9T7 W ANIX L 17 XNl

Yy Ni7aan v Dyt wAT'W PN TV DIMY? DI'wn Iwn NKRY e
9 9 9 7 Dy 9 9
[PN*' ]2 11D .)NKX NHVYT NIMNXR N7'017 NIM7'YD W NDOXRI WIN'YI NIM7'YO
JIMYAN NWKR' ANIRYL'RINKD TYD NN9' DNIRY 1101 NN IX NN'Y

DAVIN DAY 07N Y 7217000 710127 NIXININ NI71IYON VIX 12 NNYOX
M0 N71Yy91 IY 'R andn nwpal 1 2%7wa [13'0-NiooIan Ty Ninn

.8.0 1921 Imw 95,2 1%7wa 01100 170 Y¥27 NL7NN :3 NNYWON

1190 ,'KINKRN T¥A ['0I7N7 D191 3 NNWONA IR 1 NNWOXNA 1INA7 nu7nnnw 17 D'w7 vt
2 NNYOSXA NN L,0MPNRN 751 .10 N1'NAn 721 [NN97 n'7'am nu7nin 7Dw
QYN DINYAN DX DYAIT

(050405) RAM nx1ap 7 -7 1y 7.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



8.0
2 awa oo Yo

'D'N2N O'NINNN TNXR 737 91901 2 2%7wAa 0115'0 170 1NY7 N

[12'0-NI00IAN TY' NINN IX TINA NN'MANAN NINNNN DAYIN DAX'AN DTN e
NINT7 1P y¥a7 nipna 2 2%wa 011>'0 10 YA v'7Nn 'RINKN TXNE 1 Q%wAa
.1 2%wa |1p'o-niooian Ty

.1 2%wa |1>'o-n1ooiIan TY' NN TMY7 N'75%70 0YNWN K7W IN NNWOKR 'R @

[PN"'Y D ANKY7? DY'O'¥O0N D'NINNAN N'MIyRYn ATna Nnniv 1 2%wa nindnn e
I'N' X7 271 ANX2 0"'9'¥D0 D'RIN 7Y M X7 1 2%wa 1>'on-Nn1ooian Ty NINY
NT'N NN N 'M7a0 N2 Y2 ‘N9l 0 PIN NP7 NIRNAITA NIApn
yom PIN ,X71 0an N2 0TRN NO'RY 7170101 7Thnn 1NN2 )vn DMivnwn
INRNY IR 7ThNN D12 YN DMMIvnyn nT'Ra Ml N9 0'A1IRD 0NNINN
NUN'WY 7TNNN 1NN yipm TIKA DRIY DNY Y IR 0o T 7Y |MoIN
.1 2%wa j1>'o-n1ooian Y NN faIwNY

N7202 IX I2'ON-NI0OIAN TV NN N7202 DMWY K7 D'TIYNN DY77'MDN e
JTIND DNMNNN Ninan

217wa nTIAvn NON L2 27w D1ID'0 170 'l 1 2%wa 01I3'0 70 1A YIavn 7Tann Ay
D'YOTIN DM0NI9N 797 yann YT L'9'¥90 [9INQ .0'0I9N NIND N1'NAN NINWN 2
T2 ,NI'NYWA7 N0NI9N NTIAY NYON WANT7 W' .2 2791 nTIayn NN |1ITI NKRY DU TN

.2 2%w2 01120 1702 'YNNY T 'NIDN DT MWK AWK 7apY

17w 0113'0 170 IND X7w .2-1 07202 N1dTIM 2 2% 011510 P02 NMYONRNANN NIYMAN
D'M'RNN DY IXK INX? DYTINY QYON MUNI9Y W'Y nwiy 2 17w 011>'o 1o L1
D'NAN D7D DX 771D 2 29w 0112'0 TR0 .ONIXR 7YT¥N? [N DX ,NWIXPAN NNY0NN

;NTIAY N'1DN NS .1

;2 27W2 0'M0N0 DI'KY DID'ONI D'IVI0N DAR'ON W'D .2

TY' NN NIN'S L, )IXD NT'NAI 072170 DAID'O DY DAYINAN D1I1D'0N NXIvN .3
;2 27w ANK7 NI'9'YO50

:X2N N71won 717on v nxmn 4

JIMP'wn nininn 7710 2 2%wa 0an'o Yo v Tiy'n .5

NTIAYN NYDN DX TWKT? NIAYN DMYAN L7017 01190 nTIavn "A%wun TR 7D 7Y 0o
21%v1

ATIAY NN NN (1 TYY 8.1

2w DNt NI7 2170% oMy IR R 7Ap% 1O NMwn? nwamn 2 2%w2a nTiay Nton
T¥N ,NTIAYN NN 7Y IWIRD N7AR OV .n'on? 0N DNningk T Y L1710 0R'NoN
21757 1wy N1 DIWr .nYaav Dantn N7 OXNNA NTIAYN NYON DX OWT7 X RINRD
NN .N"MAal NYon 7w INK7 0''9'¥50 0MUNIO IO'NI 17 D'XINIY 0'9011 0N I0'N

.DIPINN DIAT NINI7 Y2AN71 2D'WA 7Y NMwA? YrTing 'Rankn Ten 7y ,01an' v

(050405) RAM nx1ap 1-8- Ty 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



X NITD DMWY NIR WRANYT1ENIRYINN DR TYN? 1Y 'RINKRD TYN ,NTIAYN Nnwin oy
1707 1m0 Ty nIve 717007 nixnn 71954

27V D'001ANN MNKY DM'O'¥90 NYON INYN 7Y DIYT AWOKRN 2 17w1 01ID'0 170

NIV'Y NIYXNX] D'N'RNNN DN IR 1ITTNY INX7 D"9'Y50 DINWUN e
;TNNYIRN
ONKRD 'KIN DX D'AX'NN DDV A'NNY NIV NYIXPMN 1NSoNnNn 0Dy e

AN NI 7710 (a2 N901 NX1) INKY7 0'9'¥O0 D0'TTNI 0DV WNNWNYT Dain ,NiNoN 737
,0INN M7 iy N M7an Junn 2w L (NN X)) yipn DN NNpNn? gay L vipn
DIA'T NTIZI NNXAZE N9'WNN DT 0NNl N2IRTA NRYmM '72INT'N VIRTIA
D"'9'¥90 0DV IWKRD .NO'WNN NITIAI D'TIYNN D'777'N'DN 7Y A17nn JITX 2 Dimpmnn
T L, NIMYNN 7Y IYR DY LWINEA TWT 7217'wa wnnwn W', 0Mon197 0'AT DI'R NXRY
DX 'WIXNN NIN90NN D'M'RNN DDA WNNWNYT? OX IX 9011 NdIWN Y¥17 DX VIAp?
NI'YIN IIYR IR 72PNY 021N NAWN7 nTIAY NON NNS9Y W' ,0'9011 01N IX W

.2 27w2 0112'0 W70 YIXT 194

,MYON 7¥ DTN 0'%77'n'% 0"'9'¥50 DMAI7IM PIN'O AXPA WIN'YN DX NN NYAN
NNN2 "IN Y T2 ,V70P2 DPI00' DNIT'R 7w ANK? N'9'Y90 Ndvn 7y D'ooinn
NX PT¥N7 NaINY 17 D'W7 ¢ NWIXpNn NN50NN D'PTXIN 0 L|'91707 IX 1101
LONX? TINY XINY YT 7Y NI00ANN M 2 27w D1I12'0 IR0 PIN'D AXpA WIN'Wn

ANt 2700

110" NNN2 D' TIYN D770 NINANA NP AT e
NTRWN 7NN No 7V N'av NNNSnY? NIk D'P90NN 0'N1ID DXIVNID NTT e
.TA72 pnol

.0'M"9 DVNID NDWNT7 NYNWNN NU'WN IR IRNT NDNX NTIAYN N'ON

2 a%wa nnap'on YN (2 TYNY 8.2

D77'MDN D7 DM DI'RY DAR'ONI DMANXIZA DAPR'ON NN )wn 2 TYX
n1a1n'o o .IRBCA -n m1dIn nX n'wnwnin n9'wn 2170101 ,0M109¥10 ,0'TIVNN
nNo'wN 717010 721 TIWN 77'n' 75 11QY 1AWIN' 0'2'¥P-X71 DAY 012100 ,2 17vwA
2700 12'0n NX AWN7 W' DN NKYT .N9'wWNn 7TIN% ORNN2 X7 N7 Mwyn Nl R

1712 AnNa "avxnn 3ol TIVN pmo D Y

D"A1717'0710N D11V'OXNN ,0'"N'D-D"'T'ON DI'ONNN L,7TINN ,2 27W2 D1I1D'0 1Y Nya
1 2%wa |1p'o-niooIan TY' NINN IW'NA D'wnwnn N7X7 00T I N9'wNn DTNl
NN DPTIVN D'Y77'RD DN R NI DY DY 'R D7D a7 'n N901a niy'ainy
NOYTN L NWINPNAN NIND0A [I'V |0 7V O'WATIN NI7'WAN DY DX NNO9Y NIX Ay DN
0D .'9'7N 77'na wnnwn? Ik 197 v EPA -n Ik WHO -n JUSEPA -nn ninrt
wvnnwn USEPA -0 )Daya .niNmNMan Twnl n2on Nan? Twnn T 7Y NUIR N7X

(050405) RAM nx1ap 2-8- Ty 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



AT MY DA AUNNNYT W' NIvAaN 2 217'wa

NN NINT? DA X 'RINRD T¥N ,217I7K D200 P07 vam 6.0 qwoa Imw '9D
7¢ D2X'MN DTN IXD DTN DTN NITRE DPAIZIPR DNIVOXY 7V NANN NINRNN
2702 10D NNT [9IN2 DAYINA (NNNX NIFONI7Y NIFTNA DNXK D'TIDNI) DINN M1 Yy
D1ID'ON NDIWN7 D'wnun 78 DX 07RN LT NS01 (ImMw '9d1 1 2A%wa nan'o
2175Nw 01120 71N17 NMDN NNS7 W' N72a17n0 12'0N NN 1IN NXA [12'0N OX .INKA
2IWN 27 1T 21707 nDMY ATIAvN N'ON .2 27w ANK? NI'9YYO90 TV NN 7Y NIN'O

.0x"NN DTN

DINN 'N "AXWUN 7V nana nova 8.2.1
:D'MNITA DINN M2 0'XAN 0'7170N0 DX VN7 W

; TTYAL DI'D N'NY ' NPO9OXD DINN "N WIN'Y e

;DTN NN'TNY DNAT 7170 DINN M 9177 7X'Y1019 e

.07 Ik D"y M7 DINN M NNY e
INXA 0'N NPOOXRYT NINKA W' TWKRD DINN 'MAI Y7172 NNNIMN DIN'TA NN (NN viap? v
NIYATI DINN M1 YR 7Y 1720 NN L0 NROO0KT7 NINKA 'R [NAY DINKA .17 NXINN IX
V%7 0'on1onn 0NK 071701 7Y ]anY
21PN DINN Al YR Y DXt DTInMY 1w Innio' Ty ninn L2 27w 01100 1702
Amn 'n 100 -1 0230 712an NIND RINY  7NNN2 RXNY 'MA UIN'Y? n9'wNn N
.0MN NIYAY T 70 ATAINY 70NN IX DATIWNN D770
o"'7'y o'n ndn 8.2.2
IN 2 272 D1212'0 P02 NIX W' ,0"7'Y 0 913 YIA9YT7 717V ANX DIN'T DNAY DNXA
21%v1
NI [1>'o Ninn 0y 2 A%wa nnap'o nXwa 3 Ty 8.3

'D'"7217n D1I1D'0 7Y D'RAN DIIMVMPYT IYI' 2 27wa D1ID'oN

NI'n7 2'n n9'wNn *7170n 71 Tiwn 77mo 0% Jv1oa NI7NY D1ad'oN 7w DPoN e
Jmn o Ik 1 x 10° -2 nnw

"N D'TIVNN 0'77''0 7971 no'wn 7170n 757 Vo2 NiIN? D1n'oN YW DPoON e
1ann o IX 1 x 10° -7 nnw nirny

75 7w 1>'on DO NI LI7D MNKA 0NN )7NN2 VYo NIZNT NaVXNN |ID'ON e
oy .1 x 10* -n A 7ma naY 7150 X7 no'wnn 7170n 931 DTIWNN D770

(050405) RAM nx1ap 3-8- Ty 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



70 N7 DIIANE NQ'ON RINW [ WM TNR N9'wN 71700 0 DR NNT
DX ,NNAIT? .1 X 10° -n nIN® nrraY 2N "% ANK" Na0¥nn [I>'ON ,D1Id'oNn
WAl ,0MaN7 DFTR DTN VINY 1O 70 N2Ron NanY Twnn T Y NYn
D"IYYN ,0NNK N9'WN 71700 DM"1 DT NN 72U NDWN IX? D11D'0 170
YINN D'TX NIV NO'RY JYNY 0113'0 1707 D"V DI'R X O'R'M X7 NINY
NIY NI'n7 2N D'TIYNN 0'77'n0 7D 7w 1710 AN 1avxnn [12'on TR ,01anY
NI7NY 120XN [D'OY DNIKY DIIMVAEA ,PY 90N . (u7 Ik 1 x 107° Y
DM DMAIMn DANR 72w 07N L1 x 107 Sy iy 210t K7 171 ANk (u1oa

AN IR LINITY NINS7 omnt o1nin 10 o'nnnn ,0:ann orTivn

no'wNn 71701 75 9w NIdON NI DO KINY 77D 75 7w Danron opTItN
1.0 2y ni7v7 7100 X7 ,(79700 12'0n) 7j7'nD 727 o'X'Inn

077NN 75 W NIdoN Nin DO RINY ,N9'WN 71701 75 7w D1I13'0N OpTIN
1.0 2y ni7v7 700 X7 ,(7900 12'0on) no'wn 71700 75 v nrTiwnn

737 D'77MN 7D 7w NndoN nim 7w DIdoN) 1713 AN 120¥NN DIID'ON OPTI'R
NN 2N N9'wNN opTI'X 1N (o7 IX 1.0 -7 nnw nrn%? avn (no'wnn "7170n
Ij70 YIX'27 N2'ON NIN OX IX )WIN TNX 71701 71 oK DA 1mn v IX 1.0 -7 nnw

.D1p'oN

NINAN NI'NWONY 721N 7' ARnwNN

27mn 75 1y no'wnn 17on D% ortnn 17nna jvhoa NI7NY D1IP'oN DIDO
|07 DN 770N (V702 NIYNY 171D INNA N20¥NAA ORI -1 X 10 -n [V TIYN
720¥NN [12'0N TRI 0K D'7170N 190NN TAR 71 WM DX KX ,1 x 10™ -n
TY' NI NN9Y X A K7 AT mpna .1 x 10 -n jup nraY arn 7 KA

.2 2792 NI NIYOSWNT7 ANKT7 NI'9'Y90

NI7N? [13'on IX NI IR TAXR TIYN 77'D 9w DN 17002 j1oa NI7NY j1p'on
p'on X111 x 10° -n @A e IR TN N9'WN 71700 YW DrNn 77002 [V10a
TAR 77 DK K78 ,1 x 10™ -n N 0N 97002 (V102 NITAY 1912 ANKA 110X
1 X -nnino nirn7 2N "171D AINKR2" 120x¥AN [12'0N TRIL7TA) D'R7NN DY71701N0N
N9011 120NV '9) .2 27w WNKY NI'9'X90 TV' NINY NNB7 W' AT Mj7na 10°
X 'RINKRN TN D97 .ANKY NI'D'YO0 TY' NN 7Y 21W'Na N2 NIva wrL'n

ANKT? NI'9YYO0N TV NINT AIYW'NYT7 NIYAWAN NININNIE NV'YN DX 20'D 12007

D"I1D'0N O TI'NI NO'WN 170N 7571 TIwN 7pMmD D% niawinnn D1p'oNn OpTI'R
TY' NN NN9Y7 NIX At X7 ,0T npna . 1.0-n nnaop 1710 ONK7 nnaoxnn
M0N0 'RY NIYVOWNT7 2 217wa WTNK7 NI'D'XO0

no'wN 71701 7w NIdON OpTI'R IXN NI' IX TNX TIWN 77''D 7w D1IID'ON O TI'R
,NT NN 1.0 -n N 2171710 AR 120NN N9'WNN OFTI'R IN/I ANIF IR TNX
.2 271 ANXY NI'9'X90 TY' NN NNOY7 W

,(TIN')kNN NIN9) 7a17n n9'wNN 717010 21 TIwN 77D 75 7w Dap'on opTIlR

(050405) RAM nx1ap 4-8- 1y

8.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



,NT NN (TIN'RNN 7ITA) 72170 1'R 1710 ANK2 120¥NN D12ID'0N O TI'R X
JINNAN 7Y N7 NIvswn? '9'%90 D1R'0 OpTI'R NND7 9TV 'y PN+
ax¥n IX TV NOYN LTV N2 97 OTIYNN 07PN 7Y nTI9N X 12T
A1717'0710N 7W WURIN TIYR DY N7 nyOWN 727 011D'0 O TR 7'0N71 N71YON
D'77'M'D NYY W' OX ,NNAITY  .N'N20 NIXMAY NP7nnn — NIXMNAN Twnn
noYNn 7y 0'wown vty ,Ta%71 Niron 7Y DW'own Dnn NYaTX ,ONKA DPTIVN
X Y277 N1 ,NT NN .T1272 7200 7y 0W'own nwiwl 7271 07NN DRXYN
nown (i) ,nron (i) v nvownw nYRCNIMRLR wity? ormenn 0Ypmnn
NwI7wn TNX 727 7120x¥n D10 OFTI'R NNS7 N1 . TN )iii) ,N'TOIMN DXV
TNIX N RT ,TRRA (VP N7R DN20YAN DAID'ON 'OPTI'RN TNK 72 ON .0MA'RN
['RY NIYOWNT7 N7X D' TIYN 077" 112y 2 A7w2 AINKR? NI'9'YO0 TY' NN NNSY
D'TIYN D'77'n'2%7 TY'N NN DX NNDY7 1IX NN ,72170 1'K 12N OX NMRNXge
NI 7 D12I1D'0ON 107 oA .TIN'RN 7Y 01I13'0N O TI'RN NAINY XA
NT'NA ,NIMAIZIPRN [12'0N NINNY DAX' AN D'TIDN DX NIYWN? DA W' 7207 DTRND

.2 TYXQ ININT2E,NIXN

OPFTI'R 7w DN NI L1710 ANKQ DNAVXA DAPR'O NDWNT NYD1 NI'R NS
A"p/a"n 80 -7 1apa navw? Ty NiMA .0'NN 70N VY02 NITNY [12'01 IX DAI'ON
"v7 w+ (Cal EPA, 2005) n"wyn/Anon? 1"jp/a"n 320 -1 (CalEPA, 2005) nnian?

.0'9011 D'V N7ARY7 'N N0

Nan a71yon '117on 7y nx'mn 4 1YY

8.4

NINMYON NINAN NIA'TVINVTIRN L 7'VY AXIYAN NIRYINT DRXNN2

'T9011 N71Y91 NIX 'K ANdN NNPONN NIYINN W7 'RYN 'RINKD T¥N 1 D2'0uX
'D'NAN D'NINN D'NYPNN DX

;1170 0MIveSXIN 7D 7w (N9'wNn 21700 73) D 7D Y P90 j1pron

;7211 DMIVOXN 7D W (D77'N D) NN R170n 7D 7w 7700 1pon
DNIVOXIN 7D 7w (D'R'MN D™170nN 721 077 DN 72) 171D ANKA NaVYNN [12'0N
;2

DN N9'WNN 71700 D1 D'TIWNN 077N D YW Daxtnn 0T L,|'eI7nY
.2 271 NKY NI'9'X90N TY'N N7 NNNN

A
2
3

4

.D"PNNY DDMY D'NAN D'RINN )P Qo

127 6.12.3 qwoa |"y) NXINNA IXK DAY NI ,NNYE DX L,DINTA NI 1 '~an
'UNNT X 'RINKRD TN L RMNN XY 0T 'RIN DX . (DINTD Nni?e niryt v T
NI7IY9 VA7 NI .DIN'TH NNI79 NIAY' DX D'ATN7 IWOKRY TY DINNN N 1112
DIA'T NN 71907 NN It nx'mMn DI NNIZ9 NIAXUNN DX Y'RN7 T DIp'Y

21125 ,01N'® DY

;NIMAT 1701 [N NNXaNn e
,OIR'TN NN e

(050405) RAM nx1ap 5-8- Ty

8.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NTAVNA NINI7 ND'Y e
XIDNN IX DAY DIN'TY DNI7OYW nnTR7 NL'Y e
AN DNTNYI UNID? NIWNTN @

NPO0Nn NNLAN 507 W' ,'MO011 N71Y9] YIX 'K ANdN NpoIn 197 2 'Nan
NMYAN T 7Y URIN NYIRY DIP'YUN NYDNY OXNNA 1YY DIR'Y NI7IvoY
IRBCA -0 n>wn NIvnwnn NNTRA WIN'YN 227 NININNYI 7wt niroann
YINn'yl NI7'Wo N72an ¥ AT 'KINY PNY .TNYAL 0D O'RINN a7 NoIn X7
2 D NIK QX7 2 N IND N1'NAN NIAYNA 'Y NN N IR DNX
T2 YIN1 N2TN TV 72 )X NHOT7 NIMNX 7 N9DKR1ENNMY? Nrdn nirne npnny
.N20N 7y1 DTRN NIRMA 7Y [an7

22177 ND"MY DIA'TN 7Y NTIAVA NYON LXTHNA DIAYT WA DIR'YUN NI7IVD DI'0 INKY
DMYINN URIN YK

YR T 7Y Ya7aw 19D 17 nXINnE ONR DMAI7IPR NIwwn D 'R 13 'Nan
nN7UN T 2V DMAI7IPR DMIVOXT 7V NRANND NINNNNA DI DAX'AN DITDNY
NIX7nN 7907 2N 'RINKRND T¥N ,X'MNN X7 DT 'RIN DX .2171PRD D1ID'ON 170
N20N NIANT7 TIWNN DX 271X [12'0N NIX 7717 O n2'aon NN Twny

D7 (AW DAY NIR DU W' NIX7ANND NIXK TWURN

NI N2 Q7w 011D'0 170 YXA7 NN T Y WA XY 'RONKRND TXN (4 RN
i

ONNA D'TIVN D' K7 15 'Nan

J'wyn N1'Nan NMYOXRN 11NN 17 1V Yoin NAPL -0 :6 'Nan

¥ 2¥'"MN TIDNN YWY 'ON NINS KIN TIYN 7' 75 7w ann 151N 17 'Nan
TIDM7 ON"Nn XD 2NN TPNNY 17 D'WY W' .n9'wn 717010 701 TIvNn 77mon
NT 'NIN X707 N1 1710 ANKA 2NN TDMY7 XY ,N9'wnn DINN2 7' 7w 1nnn

10722W NIN'RNNNIE NINAN NI7IV9NN NNKR 72 7T 2V nanin rT¥n? N ox

:NAMN XIN 2NN TN
;AW [DIN] AWIN YXINAN TIDMIN
SN 'OIN K7 MNXN

;XD [MOIN K7 DN ITRY DN
QMW7 [I¥1 yrawn Nk 1aon ')

'R 1V NMYAN JNMWA7 warr @ OX L7001 AT 'RINN Nann D Tyng v
,JINTD [UOINN 'R ONKR DX ,NNAIT? .ax¥Nn2a 7907 1 niXina 1N 7752 ox ,NI7wo
.0'90I11 D'NINAI D'ARTA IX AN

Z]'\I'?JIPYJT‘I [12'0N NINN D AN DAYINNA 011D'oN 12 DA'UNLIX

IN/I 171X IR 'WIIR 109X 7D 7w (no'wnin Y1700 72) 7m0 9w 700 1p'on A
;NI727NAN NN 2N NN NIT

(050405) RAM nx1ap 6-8- TNy 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



IN 'WIIX 109¥Y 7D 7w (@Twnn 0%7'nn D) n9'wn 17on 722 v 700 1p'on .2
;NI72700 NN 2N AN NITR IR AR

DN (0'RMn 0217000 901 0%7pmMnn ) 17D ANKa oMaoxnn panon W3
;NI727NN NImnn

.2 2792 WNKRY NI'D'X50N NIAYINNAN TV NINON D2ANIN 02AxX'NN 0T 4
D'NANN TNKR 7V Y'7Min7 7MX 'RINKRD T¥N LIT n07Nn no 7y

NN DPYWY 07NN 'RINKND T¥N DX) 2 27w ONKRY NIF9'Y90 TV NN 7y nx'mn 1
D210 D'DININ DTN N 1R'I0 NN L2 27w YNKY NIFDIY90 TY! NN INRN
MITR IR/ D"MAI7IPR DNI09XY 2V1,0"MI010 X7 [N D™M0N0 [N ,DTRN NIXNA 7Y
¥ 1IWRI DII1D'0 7101 N'DN 7Y NN XN IT NNWOXA AN . (Nrnn
'D'NAN D77 DRNNA N0 NIMYAN

NIV NIYNINNN DX IYUKRT? "D 1101 NMDN NYAT ,DI'wUn 170N e
JMeN? moipn n"IT whan? vt ni'wn ntaizinou v nyswnnl

[12'0N NININ '701' [9IXQ D'ANIN ONKA DAXYA DMWY DN e
NIAI711002 D'YNNYN TUXD IX N'WAL NNN9NA DN WWKRD NN
AWKT IO KR N0YT N10/ANKNN NN Y7 20N 'RINRD TYD NNt
NNl NI7'W'N DX, NIYNINNN DX YWKR? T2 IX/1 DNAIA X7 "N NIYYNDY
'Ya0N NNN9NN 7Y nyoswinn

T RTHN DIA'T WAT LpI7'01 NN'ON |12 ,017'wUn NI7IVD NN7wUn TNK7 e
NiNN2 D' TR N9'wNn NT'NY N9'WN DINN 702 |1'on NN N'0aNnY
NX 727 O nroan NwAY? waim XTimn DR NON JNapnmn
,(AIX"/71¥' IX 110 [120) NIAT DIF'Y NIAIZIIDLVA DINIAY PN . NIYR
NN9Y W' DNIXY 17 DXINNAI MNKRD )N AKX NI0Y 11012 N'DN IY W
UKL

2y nitaan Y Diwr W'Y PNY TV NINYY DIZ'YN NN7WUN ONKT7 e
TINTD N'ION .10 NYDNA IX N NKR NHOY NIMNXR IR WIN'YIE N'Yo
.NNIYY 197 NIYIN YR DX 7277 )10¥N

T¥N ,NI72177n0 [12'0N NINNN DN 01212'0N DX .3 27w 0112'0 170 7w DI .2
NAN NN"N DAYY 0MIVOXYY7 3 27w 01II12'0 W0 YXAT 0'7NNT 71D 'RANKND
1%7wa N> 975'00% onnx orTivnn 07PN Dw 1% 0w w2 2% (100

3

YUY NI7'we 7y Ni7aan oy 7wn?) ni7aan oy pwimn 'moon n7iyoa X 'R anon
JNNw Ni72ann T 722 71 qpn (ANKR NH0Y 1101 ,)NK NNV NIMNX

(050405) RAM nx1ap 7-8- Tny 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



nixXMmnil 2 2%%wa n1nto nd>wn Ty 5w 8.5

TYN? U' ,0MNXK D'MIYN DT NMYAN T 7Y 2 292 0113'00 170 NP0 TV 7707 '
NDIWNN MY DX wan? ¢ ,1 2% 011>'0 170 DA W1 DX .D1ID'ON 170 NX 1NA
'D'N2N D'VY9N NX 71707 X 2 2%7wa 012130 o 7w N"ITh ,NINGN 707 .T'n n"IM

;D'WIN'RD 7Y NAI711N01 INRD VN

; TYAI NYD ;022 MNKA NNTRA YIN'Y

INNRN 7W NA7IRA-NTNIEN'DA'0I00

;N2IVNN VIX YT IYN'WY DRI

;NDVNN VIX7 IYN'WY NININ

17w NININNI N9'wNn 7T 7w n'non

;NYON 7¥ DMUNI9N 7 7Y NIETYNI DDNoN

720XAN [12'0N1 MIVOXY 7D ,No'wN T1I7on 7D ,Tiwn 77D D Y wiwn (1>'o
NTTNAIIV9X D7 170 "NKa

.2 27w2 01I1D>'0N 170 7V Nlooiann NIXnn e

NINAN NITIRAN DX 21727 9y T )27 qona

079 ¥aIPI 012 W'N L(DNIK D'YPAN DX 0N '0'STN DA ND) V7PN YAl D e
NINSY7 D'TIYN D7D NYI7YW 7w DIv'NN YVINAY IYN'YY D' TINNN1 N1DINNN
;21700 75 1Ay

NI'NINYT DXNN2 NIXNYNANT D'7TIAN , 000190 72 7 21N pnn DR V97 W' e
7v D'pnIy wpa? mwy naton nian? Twnn .n7xo0 N i IRBCA -n v
.NT 210N Ty "nin

70 NX IYXQ'Y D1ID'ON DMYN 7Y DWUN XK UK WINT 2N 'RINKD TXN e
DAY NIYIXPAL NIFATERD NIF9'Y90N NIDNONN NIXI D'7TIN YD1 DRID'ON
A0 VIX'Ad DN7W I'0"N 7y 0'u1ol (121 0TINN L,D'7TIM NI 271010 LA17IXR'A)
.00

D'XINN 75V D'RINN D'DNON Wan? v ,'MOD01n N71y91 NIX 'R ANdNnY7 nwpa nwain DX
IX7m ,1 n2runux ,8.4 gwoa

(050405) RAM nx1ap 8-8- Ty 8.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



9.0
3 a’wa oo Yo

ANY7 2IN27 710" 'RANKD T¥NW INR 7Y DTN NVAI9N DDV KIN 3 27w 0113'0 170
70 NN7WN TNKY7 INIX Y¥27 'RTI ,N2"NN NYAT 'R 3 27w D112'0 1?0 770 NTaw X
2 2% Ix1 1 2%wa pano

215>* 3 2%7wa n1p'o 170 ,2 2%wa D10 P07 NXIYNL L,1-2 n7a0a NIKYY NaY '9d
N9'wN NILVPS ,D'N'DI DUT'S DI"OXRN ,NI7'WIY W NI DMIDTYN 0NIVP9] WNNnwn?
NIY'Man NX 790n 3 17wa 01I'o 170 ,)2'97 .nyon 7w n"oln 0'7TiNI ANK? DTINY
,1 N2 oma71ipR 01100 70 71757 715 3 2%wa 011D'0 170 RINKRND TX? NI NN

.6.11 9'woa INIMNd 2 N1 IX 2 nnN

0'NAN DA7WUN DX NN 3 27w 0112'0 170

NMYIN YR 3 A7wa nTIAY NdN NN

;NIXN 197,901 YT 9I0'N

:3 2%7wa np'on AIvN

NTNA 17 NI NIN'DIE NI7AIpPN (12'0 NN DY DAYINNAN DIR'ON NXIYAN
;IXN

:X2N N71v9n 71700 7V nx'nn

.3 2%wa 0112'0 170 7y N"IT Nnwn

P

o »1

J7 pm Ty D

3 a%hwa aTIAy N1 NINO 1 TN 9.1

2 NIP7D 1T NIWMAT? NINNAIT 'RINKRN Y7 D21 Niwma 2oon 3 17wa D1p'o 170
¥ h

DNITR 7U1 DN 72U DNIVOXY7 VYD) INXT DUTINY D'O011 DNIVOXY NDWN e
DIX? D'wnNnwn 1 (2 2%war 1 2%wa 01II1D'o Mo 0Y7910NN DNIANYT DI'RY
;7122 "A'onl 'N19

;ANN7 D''9'Y90 NO'YN "M UIN'Y e

,2 27wl 1 29w D1II1D'0N NP0 IYN'YY DDWAN DRIYA NI7'WY DIy win'y e
AWNRD NIMLI0 I'RY NIVOWN7 D™MIND-NN NI7Z'WA DIwva win'y 721707 nriwywi
D'¥I9]1 DI'X D'IND-NN NI7'WI DIYY 17 0'Y) DY YaWN NIND KIN N9'WNN (YN
N1 nnoton (ATSDR) ni7nni 0*7'vY Dnin DIwA7 NidIoN .0 0D 1nd
;(D™MIND-NN NI DY WIN'WY 0'RNNYT NITID AWK NIFNa [12'0

;NYON 7w 097N DI TINA WIN'Y e

INNT OUTINY 0Y717'w 7Y NO0IANN MIFYN Y i N2OW 7W N'o'7n mTan e

TY' NN NIN'OY7 PTIVAN A71WNN '01'P-1AN N9'WNN 7T wnnwn? N e
N91Y7 ANRY NI''yo0

'9'X¥O0N 'OIXNI NXT NIY'™MA NIDT ."1100 |ODIX] N'S'XO0N N1'NAN NKR |7'TX|'\'7 Y npm ghh!

(050405) RAM nx1ap 1-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



197 3 27w NTIAYN NIDN DX TWKRT7 NN NIfMvAn L3 27wa 0112'0 170 W ANK7 TIKN
.nniyn

DIAYY DNIVO¥Y DN DN AWNNNY W'Y 0NN DNI05¥ N ,3 17w D11D'0 170
X7¢ DMNX D'9011 0NIVSXI NI7AENN NMaNn AN 3 2%7wa paIp'on 7oA [13'on
DY .20 'R 2 2792 [1D'0N DIIAYY 0DMIVOXT 1IYNT7 1N 'R .2 27w NdIYN DAY
27021 2 27wA 01213'0 1701 D7pPWIN D'TIVNN DY77'NDnN TNR QX 7012% N1 X7 NNRT
' 3 2%wal 2 27w 01212'0 M0 DY7PWIN DFTIVNN D' DN 297 .3 17wa nan'o

ANKR INWN 7y 1y1ax' 2 27w 0113'0N 17021 I90XIY D'YWTN 0IN1 OX X7X ,0NT

NINAN NITIRIN DX NINS9N 707 721757 narn nTiayn non

327w 1MYn7 W' DNIK DNIVOXIN N'T e
D'77'AD ,'019'0 9PIXA .3 27wa [12'0 AwIN' DAY D'TIYNN 07PN DT e
.2 29w2 01I12'0 TP0AW N7RT7 DT I'N' NIR D'TIVUN
[12'0 AwIN' DAY ,0'R70 NIFNY DUIYYN n9'wN 717001 0O'RM no'wn 71700 e
Ij70QW D'TIVNN D'77'M'7 0T N DR DTIVN DY97'D L,'019'0 91X .3 17vAa
.2 29w n1ID'o
12170071 0'R7n N9'WN 7170107 [1D'0N QW'D WIM'YA I'N'Y nyonn '7TIiNG 120N e
DIIYN 077N wIn'y y'xn? 710' 01I1D'on R0 .O'RM NIrn% nviwyn no'wn
DN D'7TMN ,NINoN 2% .2 2A%wa Ik 1 2%wa D12D'o o D'wnwnn N7RN
:D'D"MXY D'YNNYN
;D'MMY MR NAY7? —
;NI7Y K77 nMwn? pniy 7907 IX %Y ot nin?- —
;0MIT D'UP'N9] YIN'Y D'V DN7 N'NNY ' Ty —
DL NI'NAN NN N N7 —
D11D'0ON 170 .3 27wA |ID'ON NX AWNY? *TO N7202 V77N MVNID NK ANXN7 W' e
DLVNIONN TNX 72 A7 NN2IY NAZITINNAL DDIYY WIN'WN DX 27T¥N7 0y
hrial
:3 2%7wa 01100 707 DUTINY 'Y V77 VN7 NIKNAIT  ®
;277’7 D1O'XO0 DUT'O DNIYONN —
;277’7 019'XO0 NI7Z'WI N"ONN —
;DNK 09170 D'MIIA IX MNK7 D79'Y90 NO'WN "M —
.NYON 7¥ D'IN21N 0'7TIMY D'WATIN ONX7E N7 D'TINY D' —
T N901 NXY) DAX'NN DTN AUYNT IWAY'Y DAITINNAE DAININ Y |I'T e
.(qon y1n N1t
DINI 9I0'K7 NTIAYN qP'N .NVYA NO0N NTIAY D'WAITN DAINI MY 72V 110N e
.3 27w 011D'0N 0 7w NTIAVN N'dNA 770107 2N X
NNIY 7¢ NYSUNN 1IN QY [DIRNT 0770 "M 7Y NIRTIN Y0INE NRIWA 7Y [T e
NIMTN? TVI NIY2AY NINAA NIVl DIRTIN-'K NIMA7 NIRR00 .'D100 [12'on v 1T
109N 1777 NLAIN
INW7> 17wa 12ya M7YUIn AWK 017178 D112'0 NP0 LAI7IEK |1D'0 7w ndwn e
AW DNIR YX27 NIX 'RE3 2%7wa 01100 1702 DA 1727y

27w2 D1I12'0 0 YXAT 'RWD 'RINKND T¥N ,3 27w2 NTIAYVN NYONYT MIWIRN N7ap NKY
DN 3 27w NTIAYN 170N V77N VNI IX D'IATH NI7A NN '1'w 7D .3

(050405) RAM nx1ap 2-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



.DNIX TYN7 2N 'RINKND TN NIIYINN DA MWK 7277

TIX7? DXkNN2 ,0'901 DM qI0'X (212w 9.2

NUWN NTIAY NX Y¥27 2N 'RINXRD TN ,3 27w2 NTIAvn NYDN7 IWRN N7ap oy
IN NOWN 'RIN 7722 NTIAYN NMDNNA D00 7D Y IT7 W' .0MIMIN DR QI0KRY? *TD2 nXININ
21071 '9IX7 DXNNA .NVWA NITIAYN NN7WN 197 NIFIYAN DY VYA NTIAYN 7Y NP'00MI7
JMwN7 17191 DM NYIT whan? X e X79 PNt ,0Iman Mysi NVYA DTN Y
QI0'N7 NITIAYN 7V 0DNon 71707 N1 .3 27w 01I13'oN IjPoN 27N 775" KIN NINT DINa

.3 27w2a 01213'0n 0o N"IT? N901d DININ

3awanpaponawn:3Tyy 9.3

D7P'MDN DY DAY DI'RY DAIR'ONI DMANXIZA DAPR'ON NX )wn 3 TYX
NTIAYN N'DNY OXNNA DAIMINE DY7TINN DX D'Ynynn 0'R'm no'wn 217001 D Tvnn
737 D1p'on DIDO) TIWN 7MD D7 |1>'on NX AwN7 W' 3 27w 0112'0 1702 .NYINAN
DID0) 1MVOX¥Y 727 171D AMNXA Navx¥nAn |P'on NN (7D 7w D'R'MN n9'wNn 7170n
2pw7 M2 D NN L(D'R7N N9'wNn 71700 7071 orTiwnn 0N 757 nanon

.NTIAYN NON7 DRNNA AI7IPR |12'0 DA

171 MDY NIN'DS NI7aM [1'0 NN DY DAYINNN DAD'ON NXNWN 4 Ty 9.4
7IXA NN

720XNN 12'0N DX 21 TIWN 7j7'n'D 75 1Ay pan'on D 10 NX DN 4 Tyxa e
7700 7amin 1p'on .DNYY NI7aInn D1ID'ON NINN DY 1IV9XY 707 171D MNKa
1 X0 nown 21i7on 11 x 10 ki TwN 770 937 0UNn 70N [u1o2 NIYNY
D120 1NI7 ,0"NN 170N V1A NITNY 171> WK NAVXNN 7aIENRN 'on .x 107
1 x -nnr 2m nern 7200 X7 no'wnn 21700 01 DTIwNN 0Y77'MDn D Y jnon
N7 DIANI 20N KINY 1D 1WIN TAR N9'wn 71700 71 DX ,NRT Dy .10
DX ,naT? .1 x 10 -n o NIrR% 2N "I915 ANKA" 120XAN (120N ,D1I2'0N 170
71 D127 DFTR NNTN N'N9N7 1O N770 N2'20N N1ANYT Twnn T 7Y NYNT
D"IYYN ,0NK N9'WN 71700 DRI DT DTN 7Y N0V NIX7 0121D'0 )70
YINN DT NIV'Y79 NO'RY YN D1ID'0 1707 D"V DI'R X O'R'M X7 NN
NIY NI'N7 2N D'TIYNN 0'77'n0 7D 7w 1710 ANKA 1a0xnn [12'on 'TX ,01anY
171> TNNA N20VXNAN [1D'ONY DNNIXD DAINVAPN L5012 NN (V7 IK 1 X 10 -4
DA DANR v 07N 1 x 10™ Sy niv? 7' X7 DU Y7002 [vNoa NITNY
A28 DX NNIkY o'anm onin 10 nind'? 07700 01NN TN 0YpPMna

no'wnn "170n 7D Swl orTiwnNn 0PN 7D %Y 7amn DD'on OpTI'R e
D1'ON 'OTI'R? O'NT DN NI 1.0 XN 171D ANKA 120¥NAN DIID'ON O TI'NI
.2 2%7w2 01I1D'0 702 D'YNWUNN

NINAN NI'NWONYT 721 AXIYAN

(050405) RAM nx1ap 3-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



7700 13'on ,0'"NN 170N |02 NIZNY TIVN 7p'MD 727 Awinnn 7700 jp'on e
NI7N7 1710 ANKA 120¥NN [1D'ONI D'NN 170N [V NITNT N9'wN 170N 7D v
TMIX A X7 ,0T NPna Ni7apmn 12'on Ninn 0'INd 0NN )7nna VoA

.3 27w NXYT NI'9'Y90 TY' NINN 02X DTIYN 0Y77'M'D7 NNOY

7700 13'on 0NN 7NN jVYoA NITN? D'TIVNN O'77'MDN 7D W 7700 jp'on e
NI7N7 171> ANK2 N20X¥AN [1D'0NI 0NN 770N J0102 NI7NY N9'wn 7170n 7D v
TY' NN NN9Y7 W' ;AT N7na .NI7a1pnn [1'0n NiNNn AN 0NN 17nna |02
7v 21¥'N2 NN NIY'NA NMYOXRNN ,'N N9012 110INY '9) .3 17wa ANXY NI'9'X90
NU'YN NX 20'N 12007 X 'RINRD TXN ,)2'97 .ANKYT NI'9X90 Ty NimN
LTV NN Q1YY Nivnwnn ninannl

75 7w Nidon nin 7Y DPoN) 171D MNKA AYINNN 120¥NAN DAID'ON OPTI'R e

I'RY [D'on ,NT NNl .(1.0-n nino) faipn(no'wnn *7170n 77 ofppmon

3 27wa ANXY? NI'eXs0 TY' NN NN9Y X N X7 721N awna antg
M2 'RY NIYOWNY

D1I1>'0N OPTI'R X ,(1.0-n nIN®) 721 TIWUN 7PmMD D 7w DIR'ON OpTIR e
7¢ TYV'D NN NX NNO9Y7 X a0 (1.0-n 2ma) 7aipn 'k 1710 ANKa Jaoxnn
.D'TIUNN 0'777'nDN

D1I2'0N O7TA'X X ,(1.0-n NIN®) 7aI7n XIN N9'WN 7170N 7D 7w DIID'ON O TI'R @
7¢ TYV'N NN DX NNO9Y7 X a0 (1.0-n ma) 7aipn 'k 1710 anka naoxnn
.D'TIYNN D'77'nN

NIMITIPNR NINNA IR DMAI7IPXR 0112'01 AWNNNT7 W' ,0TRN NIXMA 7W 01100 1707 01
.NNN MITRIE DMAIZIPR DNIVOX 7V Nimann

Nan a'7iyon ron nynap (5T 9.5
NIA'VNVRN MY QW' 3 27w D1ID'ON 170 NN TNKY

MO0 N71Y91 IX 'R 2NN NNPONN NIYINN WUpa7 'RYD 'RINKND T¥N 11 D2r0uX
:D'N7NNN 0'~AN D'RINN DX

;72170 RIN DMI109XN ‘D 7w (N9'wnn 1701 72) pmn D 7w o0 pon 5

;721 XIN DMIVOXN 7D 7w (D'77'N D) N9'wn “170n 7D v 7700 p'on .6

DNIVOXIN D 7w (D'R'MN D™170nN 721 07PN 72) 171D ANKA Navvnn Ipon L7
;am

D211 N9'WNN 717010 721 DFTIVNN D7'DN 7D 7w Daxtan oTnnn L'oi7nt .8
.3 27w ANXY NI'9'Ys0N TV NINN

:D"'PNNY D'DMY D'NAN D'RINN )P Qo

(050405) RAM nx1ap 4-9 Mny 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



X7 DT 'NIN DX JDNIDNA IR DY DD, nYRE 2T DT Nnie 1 Nan
NIA'N' X D'ATNY AWOXRY TV DINNN M 11022 J'UNn? X 'RINKD TN ,Xnn
.DIN'TA NNI79 NIAX'NN DX Y'RN7 'O DIR'Y NI7IYS VIRA7 N2 .0IN'TY NN

120 ,0N'S NY7DN DIA'T NDN 21707 NN IT XN

NNAT INE? NN NNKAN e

DTN NN'TN @

:NTAVN] NINI7 NO'Y e

NXIDNNA IX DAY DIN'TY NNIZ9Y NNATA? NO'W? Nuxn e
NPT DTN 0NI9Y? NIWNTR e

NP90N NNLAN 907 W' ,'MO011 N71IY9] YIX 'K ANdN NpoIn 197 2 'Nan
win'y a7 Noin X7 IRBCA -0 nd>ayna Nivnunn yiipa win'yin a7 nininny
NNX WIM'YI NI7'WO N72an )X 0T 'KINY PN .10001 19%N TNy win'yl 0i'd
TIV 72 NKR NIOVT NIMNR QXY MY 7T QK7 2 N NIK QDK N IR
X RINAY PNY D IND .N2M0N VI DTRN NIXMA 7Y a0 T YNl 1aTn

J'09WUN N1'NAN 27NN KRN NHOY7 NIMNRNY

D'2INN D'TRNY YR T 7Y YAz 193 NKA DMAIZIPR NIYYN 7D 'K 13 'Nan
70 MN7WUN T 7Y DMAI7IPR DMI09XY 7V NNAann NIMYY NNNN DN DAX'™N X
NIX7NN 7907 2N 'RAINKN T¥N ,K70NN K7 DT 'KINE DTN A17I7RD D1II1D'oN
N20N NIANT? TIwNN DX 271X [12'0N NIX 7717 O N2'aon NN Twny

NN AT RN NI NIYe 9IXR L, NIX7ANN DX TWURN

¥ ax'N 712NN WY 'on R ' TIVN 77D 7D %W ann 11N 4 NN
ON"NN |XD 2NN TDNW 17 D'W7 W' X' no'wn 71700 701 T Twn pmn
NN 2NN TDNMY7 X7 ,N9'wnn NT'NYN9'wNN DINNA 7' 7w 1N 1Ny

NINAN NI7IYONN NNXR 72 ' T 7Y NAMN YT¥N7 [N DX DT 'RIN X707 [N 17D

;NAMN XN 2700 TN
;1AW [DINQ AWIN YXINNA TIDN
JUNTD |'OIN K7 YNXN

JINTD |'OIX K7 DIN'T TN DN
JIMYAT 1I¥Y y1awn INK 1200

NMYIN NMYAY? WA LYl ATNA ,NANNY a'onl 0T 'KInn nann 7 Tynh v
yam 'T N901 DA AR .2x¥Na 7907 O NIXIN 'Y 7900 X L NI7V9 17K 1o
1NNy

TY' NN NN9Y7 2"N 'RINKN T¥N ,DAYINAN D11D'0NN NAMN W' DX :2 NA'VINVIN
1D N72aNN NN OX N7X NN A'WN? T DIR'Y NI71V9 VY1 ANKRY NI'o'Yoo

IN 'WIIX 109X 757 72 'R (07217000 72) Twn 2pmn D e 9700 1p'on A
;NN TR IR/ 217K

NM0O¥Y 707 725 1R (DTIWNN DY7MDNn 72) n9'wn 72170n 7 Y P00 pron .2

(050405) RAM nx1ap 5-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



;0NN TR IR/ 'JILIIPN IX '"WIIR

[12'0N ,0'R'MN 0717000 721 D'TIWNN 0'77'nN 7D) 1710 ANXA Navxnn Ip'on .3
'K (A20XNN D2R'ON OFTAI'RI D'NN )7NN2 [V NI7NY 171D AMNK7 NavV¥NN
NN UTRIR/AR QU7X IR 'YK 109X 707 7aipn

NN N7X NN MAYNT 1IWUR'WY DNMIZITIMNANE NKY NI'o'XLon TV NN DX 721707 wr
.01p'o 71n17

o"7'v o'n NdOwn 9.5.1

NYoN 7V VIT UKD D' M1 IX/1 0"7'Y D' '917] D'TIYN D'77''D DT NIX 'Y Pne
"na IN/I D"'7'Y D' 9122 D'WAID DITIYNN D77MDNY TYUN D' TWUKRD IXK D'TIYN 0Y777'nD
IX/1) D"7'V D' NID'R7 DDININ D'WXINN DIIMVNEN D'DIWN DX NIAXM TN NN .0
7¢ nand nowwn (ii) (o' m IR/1) oimn oM 7w namn n9'wn (i) 11y o'vnwnn (D' 'n
yan |110) 'X190 Nivw? o (iv) ,0mi 02T 7w n'wir non (i) , (o' m r/il) ozimn om
AY'N 7Y DT IND 70N ININA DFAvIND 7N 7Y 010ann DInN il v Tt L(ntnwa

.0INN M 71D 7Y 0NN DTN

DMN TN 7Y TV W DX PH -0 IR DD D'y nyfap ow? o' 0 nntTa ix v
.0N%7Y pH -2 IX DN NI'YRA M7N DTIVNN DY77'NDY7 07N

.6.11 qoa |I'T7 DXNN NIFNYT NIDMX TV NN, NFAIZIPR NIYSWN1 719'0 Nyl

' ,0117wUN 721 NdAvNa .7M7 0'7n7Nn/D'u7o10 DINN M2 D'Ya7IN D'DIYAN ANNYT 'R
TR X2 NN NI'R 7NN N2 NNAWNNAY 1N NVY790 NTIZIA TV NN TINYY
(1 -7 dnw 217710 NN 11VRED) Nd>IWNA DYYNN

7w DN TMY7 NDMX AT L0 DY NOUWN 1190 NAYPT W DN D'MNIT DNNK]
N70) Yipn NN NAryn v N2OY 07 9o N7 nuton NTIRIA DYPINN 0N
IN ND'9W W' OX .D"MAI7IZN DMIVOXY 72V NRANN ypn TV NN Tiny'? NNy ('
NP 7v TV NN L,0"7'Y 0M 92 IR [UYNa DN Yo7 n17yn nown 191 Nt
DNIVOXTI DMAIZIPX DNIVOXT 7V NIANN NIYIRT TV NINNA TMy? NidMY 0'antTol

.D"YNN

o"nX 0'™717o0n n>wn 9.5.2

,VADIYW NI'TNA 17TIAY N'WIIR NDMIX7 0212 [ITA 71D'W 120 DMINKR O'R'M n9'wN 21700
217w2 0D113'0N 1702 NN 11AY7 ODMIX NFPWN NNLVAYT DINN "N WIN'Y IR DT 70
(1989 ,USEPA) Volume | ,Risk Assessment Guidance for Superfund-a |»v .3

.ITA ND>MX NIAPYA 01I'0N NDIYN a7 NdTNY

(050405) RAM nx1ap 6-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



nix'mai 3awanpapopo Tiy'n 6 TYY 9.6

11N RNNAN N'IT WRANT 21N RINKRD TN ,NR? CTINY 10 3 27w 01100 W0V (11N
217007 yana niX7nnnt NIRXINND ,TIOWN NININE QRAIZITINAN ,WIN'YA I'NY DAININ DX
EaYalary

T 7Y DMYIN DT0ON DAY JIRNNE NTV0T7 721NN YINADN DTIAYA 9PN Atoo D
D'0Y9N NX 71707 Y N"ITA L, NINON 737 .N"ITa AN ofTvimn NIk 0nnY nrvan

:0'NaNn
;DWIN'RND 7Y D70NDINRN Y e
;NDYNN VIXAYT IWUN'YW TUXR DIIN) e
;17W NININNIN9'WNN 7TIN 9w 0Dnon e
UIM'YA 'Y 07PN MO 7D 7w nipTYni oDnon e
737 171D Aanx2 12'0N11VOXY 7D ,N9'wN 717010 7 ,TIVN YD D v wiwn D' e

;NN I09XN

;3 27w2 0112'0 1?0 7V NI0oIANN NIX7NN

75 D 0'RINN DDNON WIANT7 U MO0 n71y91 IX 'R ANdN7 nwpa nwain DX
AXR7IM ;1 D2'o0Yx ,9.6 q'voa n'Nann

NINAN NITIRIN DX 21727 9 0" )27 qona

VIXQY 1wn'wy DYTINNAL DDA V79N M 0 YN 0PN Ml D e
JIN9Y D'TIVN D'77'nD NWIY 7w pIvNn

- IRBCA nI'nan? oxnna P'RY NINIWNAD ,07TMN ,0'N0 727 21 ipnn e
.NT 210N 1TV "NIN 7¢ D'PNIY YUra? vy N2R0on Nan? Tivnn

NINI DAIY'NN DX YXQ'Y D121D'0N 1vN 7¢ My NX Uan% 2N 'RINRN TN @
,0'7TIN NI A171'0R10 L A17IKM) 17W NIYIXPZAL DIMTRRN NIFD'Y90N NIDNONN
.01212'0 70 yi¥? ('1D10TINN

N'DN NOA T 7Y 9100 NUITA N1dNY7 WATIN ynRnn 7y nfiynwn nTna 77n% nna
.NTIAYN N7'NN 197 NONI9N NTIAY

(050405) RAM nx1ap 7-9 Ty 9.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



10.0

(RMP) ntnro 7101 n'dN

N21071 DTN NIXMAY [12'0N 71n17 NIWATIN NI7'won 75 NR N771> 0113'0 7101 N'1dDN

IN DI'D NATNY YIN'YUN 'NINY Q1902 n|'71||7nn [1I2'ON Ninn aNnnt N7 NINY Bp

NN

¥ Ny’ 0ATA? 1O 710 DA 71707 DNwY D1I'oN 71N DN .NR0N1 I9XN T'Mya
1775 AWK 1717 D'y N71wo nirdn (i) N 2 ,0a 721907 n1wy Nonn LDt Nnivoe
D1ID'0N 1702 ININY NININNW TWKRY? T 1101 (AULS) (i) -1 ,wm'wi ni?'vo Nni71an Da

2P N

D"1>'o 7101 n"1dN TIXN

10.1

.O'N2N O'XINNN ThX D"PNN OX Y INKX7 N'9'¥50 01I13'0 71N N'IDN

NN DAIN NINSY7 TR XM no9'wn 7170n 7w Dax'n D'TIwN 097'MD 'TIDN
2A7w7 NI'O'YO0N TV

7170n QX2 NI'9'YO0N TY'A NINON DANIN X7 DAX'N DTIWN DY7{'nD TN
MYY Y'Y ANKT7 NI'9'¥90 NININ 7Y 002NN D1I13'0N 170 X ,NN7 X'Mm no'wn
UYL N7 7 Niaan niyxnxa

:(1 2%wa 0110 170) 1 x 10°-n 2N D TIWNN DM TAR W 1010 |10
21N 1Y TIvn 7pmD 9w (no'wnn 217010 7D 7w npon) 77100 010N [1D'on
:(32%wa 1X 2 2%wa Dn'0 1j702) 1 X 10° -n

;(1 "2 0110 120) 1.0 -n nain INWYD TIVUN 77D 7w 011'on NIn

1.0 -n maun Y Twn pmn 9w (no'wnn 71700 7D DID0) D1ID'ON O TN
;(32%7wa IX 2 2%wa D11>'0 T702)

21700 7231 DTIWNN DY7PMDN 7D DID0) 171D ANK2 120¥NN 010N |ID'ON
5 772 DI'0N 170 DX .(3 IX 2 2Ywa 0113'0 1701) 1 x 10 -n amin (nownin
720X¥NN 070N |12'0N L,0'R7N N9'WN 71701 190N |'an TA7a TNX 7170n Mvn?
1 x 10®°-n an (n®'wnn 71i70n 721 DTIWAN DY %5 DPo) 1710 INKa
77NN2 VoA NI7N? NaLVYNN 'W'RN ol |'on .(3 IX 2 2A7wa D10 T70])
21700 D1 omwnn DY7pPMnN D W Dapon Do NI LI7D dNKa 0NN
(1" WM TNX No'wN 71700 71 DX ,NRT DY .1 x 10™-n annY 71>* X7 nownin
nIra7 2arn "7md ANKA" 1a0xnn [1>'on L,0M1ID'0N PO NDMIY? DIIANI NA'ON KINWY
T ¥ 0'1aNY% DT DNTTR NN9AY T NI WA OX ,nnaT? .1 x 10 -n nino
D'M"PI DTR DTN 7W DY X7 D10 PO 7WI L,N2' 0N N1AN? Twnn
DI1D'0 07 D'LVAN DI'X X ,O'RX7N K7 NIFfNY% DMWY ,DNNXR N9'WN 7170n
75 7w 1715 AnXa "avxnn (ID'oN TR ,0MaNY YINN DT NIV N9'RY 1yvny
27 9om .mn nine Ik 1 x 107 % anw nra? atn DTwnn DY7non
77NN2 |VY0A NI7ZNY 171D AN NQVYNAN 'WIRN HONN [ID'ONY DNIKY DIMVPN
D'TIYN D'7{7'N'D2 D'ANITAN DNXR 7Y 07N 1 x 10* Yy ni7vY 71>' X7 DN
AN IR LINITY NINS? ominm onnin 10 o'nnnn ,paNn

2V NMNITATIR D7 Nivoswn 7w 171D ANKRT 1aoxnn DID'on OpTINR
;1.0 -n 2N nikNan

720XAN [12'0NI INY?D TIWN 7777 1010 N'RY [ID'ONY IX 100N |ID'ONY X
NI'TINY NININ 7Y 002NN 012'0N 170 ,NI7A1mNN NINNN D2AYIN X7 171D MNXA

(050405) RAM nx1ap 1-10 1ny

10.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



;UIN'YI NIM7'WO 7Y NI72an NIYAITN MNKY

720XAN [12'0NI INY?D TIWUN 777'M'D%7 1010 N'RY 12'0ONY IX 100N |ID'ONY X
;NANTNN DINN M2 DIN'TA NN ,NI7AZAN NINNNN D2A1IN 1710 "NKA
.0"72I7NN DAIMVNEA T K7 A7PR (1510

21 N'0aNY7 11'N 01IR'oN 71N NN YW 715N TV

MITRI D"A1717X DMIVOXY NITD) N2A0N 7V1 DTRN NIKMA 7V 012an NN D'RINN
NN NAYN 7y NICOANN M ,120NI 'I9¥N TNl DI 0'RINA (DN7W nvNnn
.9.0. 1y 7.0 0'9'y01 0ITIN D7UN NWI7WUN TNX 721 Ni7apn [13'0

qQ'vo) AI7IPRN D1II12'0N 1702 NNITY 170NN 7V N002NN N7a1n NAIRIER NN
.(6.11

STV NOIF X7 DIR'Y NN 'NIN'OI 120 7W NdIYNA ININY NININ

.N2'Y' DINN "N DIN'TN NNI79YW TWKRYT TD DRIN] 7'90N 9I0XK7 W'

(DNAPL) nioiox ni'7tin X7 nimm nitkol (LNAPL) nir7ma X7 nimm nitko
N2ILN NAI71100N NIYXAR TWOXRY NND TV NOIN DINN N2 IX/I YA NIRXNIN
DINN "M IX Y72 0'R¥NIN DIp'w? n'anan LNAPLs 137 qona .nmaymth anira
yiniza LNAPL 2w nintonnn niannn (i) :0'8an 0'kannn ThX? 17'21'v 0N
TI0n (iv) N9 IR YIX'® N1d0 (i) ,NanInn nonm NNTONN (i) , 0NN M2 IN
.DN7Y DTNNN MITREN1D02 DMAI7IPR DNI109X (V) ,(*7XIT'E Thvn ,NN)

721'¥ D'N912 DINN M2 IX Y2 0o'Ryxm XY nip'w? panian LNAPLs
Ton (i) ,nanann nonm nNrNN (i) Ik ,DNAPL ¢ nnrtonn niannnY
.DN7Y DTNNN MITREN1D02 D*AI7IPNR 010X (V) L, ("2X1T'1 TIon ,NN)

71n17 NI71Yon yann) wyn IR (NP'ONOK) N7109 IX NINM (120 ,0'TIVN MNXA |'N
121 (0o

T 7Y MO0 N71Y91 NIX 'R ANdn Npo1n? 7 0a1'o 71n1% ndn 7w nxm niwe
.D0112'0N 71N N'IDN NN 7V 77D YT D'PO0N D'RAN D'9'VON .NWRA '97  NIMYIN

D"1>'o 71n"1 N"1>N 7¥ D"1dDNN

10.2

wnaN7l DN7 )X 'RINKD TN ONKT7 D200 7117 NdNA IX W'Y Yaw nRY
DX NIN9N 727 2170N AWK 01120 710 NDdN NIMwAY

DTINY '9 .NDNN 7Y D'OXD0N DTV D1ID'0N 71n17 ndNnn N1dNY naon
170 NnON NdAY? niao L, 'yh

NIN 21 DA U7 NdMY Dan'on 71n1%7 NdNN LTV NIZIan NN —
TV NN NAINY 2l Tivnn 77'non L7170nn

DIP'wUn NN WY DR —

NINT? N>MX D1IIR'ON 71N17 NYDNN .WIN'YI NIM7'WO 7y NI72ana NIXn —
NIXINY UM'YI NIM7'wo 7Y NI72ann yim NI's'xson Nia'on NX 11 1Na
JI70 0 1w ITRnI

21 1N X7 NdMX D1RoN 71N ndN Loi'w? N NAPL 2w ninbnn —
.DNAPL-n ix LNAPL-n 7w qp'nnl 0"pnn N7 'KIN [N2Y NNRAN DX

(050405) RAM nx1ap 2-10 Ty

10.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



D D'TIVN D77 7Y DTN Nonn NNN9NY7 NI7'WO NN DIP'Y NI7IYO
NI771D NIKNAITA NIARIPR TV NINNEDTRD NIXNA 79 DMy Ty NN Timy?
, 0N 719'01 DINN ' NA'RY INKT? YINND N27WUN IR 71901 YA NNfon N 2
.DINN 'M2 NIDIYN NIVIN N'WA0 NNNSNI DINN 'MN IR YN DYTX DIRYIN
nonn NX N7'wo NMI¥a N'NoN7 1O D'y 71737 nartn na'o 71n1% nton
171 7w 27w IRI DMyt Ty NiMNA Tiy? T 0TIVNN DYR'MN 7w 0Nl
7¥ IR .0Mion N9'wN 7170n 7017 O wim'wi NiM'ys 7y nimton nitaani
NI7IY91YW |"¥7 21WUN .0112'0N 71N NYdNN 770D IDYMY NIF9'XO90N NI'7'YON
JIWR DR 7277 11O DM nwan? nnpwn 0719 NN 'DN7 W Ni7o Dip'y
MO0N 7Y DA'YN DAX'NN YN 'TIDNY TY Y “TR IRYIN NI771D NIRNAIT
NTY' NNAN 0'RIN DTIDNINY TV NI'D'Y90 NN 7W 'MIY-'¥N 1101 IR ,'D'¥90
N2 NU'YN DX ['¥N D121D'0N 71N17 N'DNN,NMINNXD NNYOXRN a7 .A1Na
NOIYN IXN IXNN NISN ,D'0IVIY) DIN'TN NNIYO NN DX WWUK? "D D'YNnwn

.(0nman v n'worvvo

DXNN2 NI'N7 2N Um'yl DM 7y Ni7aand IX NIFTom NNl win'vin
NNYI1 OX 71 YR 727 DAY win'yl n7'wo v nitaann nnpgn oping
NN iyl Do 7y Ni7aann oX ,NNAT? L Vipdpnn Dy NnTR NN
YIX2N ,0I'7N NIX D'ATA? T2 0'ON0on 7'50n 7907 W' ,011>'0N 71N N'1dNN 77N
N'DNY [UX7 U wm'wnl N7'Yon v nitaann 7w R NG orgn N7
IN '9'¥90 [ID'02 719'07 NIYXIN wIN'Yl NIM7'WO 7V NI7aan TWUKD NYITI nTAy

WIN'WI NM7'WO 7V NI72aNn"7 NIKNAIT .0"'9'¥90 D1ID'0]

;0'9NN 12D ,0"'YP-NN DA N7 yipa win'y v nitaan (i)
.0217 NnwN N72an7 WM YW npitnni npnn (i)

Nnr7'vonn T M7 PN [ NrTon NNpa ONXY? O'TIN'DR O'RINY ORNN2
NNY7? D'y DRIV .NRIY DMWY 1901 217 NYYE DK DID'oN 71n17
NIX 7'0NY7 IX 7027 R'D NIMYAN 7Y NOTYNN L (120 71In1Y7 NIFTOIN NN WIN'wn

JIFTOIN NNZA NAXN7 TIA2A DIN'TD

71n17 n'ONN 7w DYDY 17002 INNI' DN 1AW [DIRNT IDOXMY D1IININ 7Y 1100
m I Y7 79 RTIN DI'T M) XD QOX'NY7 DYIYYY 0IN17 NNAlIT .D1I'oN
.0MpYn D'YNX 7Y NI7'YAN DR 0DATN? T DINN

,NAN 7w NIoN N7 NIRNAITY DMWY 1AXI' 1DIYIF DRIMIN Ml 1D D'
non Non '3.X|7'7 oMivpn 0Y'N 0NN nNIY? 07D 'OIVIY ,D'TIDN RN
OO0 NI'VOo'VLO NIR'IDL v DY

ITIDY NNN9N 7¢ NI7'YA IR DIN'TA NN NIAY' NNaT? 1101 , )IXN NT'NA
.0INN 'N2 NIDIYN N'VaL NNNON ']'7i'1YJJ D'TIYN D"7|7'YJ'3

NP AR NNDINAN NM?'WON 7Y nTh q|wNn OX .NYDNN Nynon? nant niv
TN X 72 DR 21707 117y .07'N9n W 019N T 'Y NN97 W' ,0'WTIN 190NN
JDMWA7 Non"w onninn 75 NXEDMpYn

(050405) RAM nx1ap 3-10 Ty

10.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



DATN? 'TO IWNY' TWXR DO"9'¥XOD0 DML 71701 D2D'on 7IN7 NYdNN e

QIO'X )NIXN IT NNATN L7270 91K .AN7¥ND IN7WIN D1I1D'oN 71In17 nyonw

D1ID'ON 71N N'DNY "7 W' .WYUN D" [NA7Y NIFTANN IR NTTANN NINAaT
.D'YIX 11017 NdN 21757 Narn

WnoI'y DN'N NYYY? NINON DA 719N D21D'on 71N NYdN ,NMpNnY? DXNNL e
21n1%7 n'dNN YW 0rYON DYy NIRRT Ny X% AN2In Dip'wny nnpna
19'¥Y 19D W' ' X7 DIP'YUNY IN 120 |9INAI [ATA D1ID'ON

N7 M9X NIYXINN NM7'WON ¢ NTh JUn QWKRD .N'DNN Nynon? Dant N7 e
NX 21727 X XN L0900 7w 019N AT 'Y NNS7 W', 0'WTIN 190NN NP )X
.NN'ONY7 0MININN DRI DMWY )TN Y 7D

DID'0 71N17 NDN WIANT X 'RINRD TYN ,DAR'0N 71In17 NDdNN Nynoun 199
112'X7 a¥m NN ANwy 0RIR'oN 71n1% NRONN AWK ANKA 0UTINT'D D'XINT NNXNMN
,NYAINY '9D N'1DNN DX NWKR'T NNYNN 70 IR N2 NIFYAN DRRNEDNYN LIV 1non?
[P NX7 .NNYN DY NONN DX INT' IX NYDNN DX INT ,NNYD 0V N'ONN NIX NUKR?
N73p DW7 NIY DNIK WAL DIID'ON 71017 N'ONN (7N NYDNN DN IXD NTNAl
D'INTN NI77 DXNN2 N'DNN DY 2'NNNYT 1Y 'RINKND TYN IYRD D727 DY OIWNR

AYINAN

n1'o 711N Yv nir'yon nnbwn  10.3

nnwn 72V N"IT NYW IRINKD TYD ,NIYIKAND D112'0N 71N N'1dN W NNYXIn nn7win oy
201 nri7we 75 nnwn %y Jnon (i) 7170'w p'wixa 1101 DaR'on 71N NoNN
anon7 nwpa (i) ,NN7¥N2 MW 011>'oN 71n1%7 N'1dNA D'VINTRN 7OW TIYIRI D1IID'ON
NIM7'Yo7 NNIYEN 1101 NNXKA 7Y awroal N7 awpa ((iii) ,'moon 71y X X

NN NIFMARoN

NNYN 1790 IX MNX7 'M901 N71¥92 IX 'R’ 2NN 17'91' NifvAn L'9100 NI |I'vin Dy
NI7'WO 17'K1 MO0 N71Y91 I 'R ANdN '9107 [N K7 YITA NIN0NN 'RINKN TXY?
aNDN 1'9) NIIYANY TV D1I12'0N 71n17 N'ONN 7Y NIMY'Yyo1 1'wnn? W' .NIXINI NID0N
.0112'0N 71IN17 N'1dNN NIIZ'YD X D707 ANDdA NdNOoN 17y IK MO0 N71Yy91 NIX 'K
2'wo 910N DIZ'UNW INX7 0'9010 NIN"IT IX D12 DIN"IT WNT? DINYY DIFYAN ,NRT DY

DIP'Y 'WIX 7¥ DIPN NTNYY 197 X

'noon a'yoa i 'x'anon 10.4

NYNuIN 012N 7117 NMYIRAN N'YDNNE NWIR Adwan LIRBCA 1'2nn yxiaw N7
NP ."M501N N71¥y91 IX 'R ANdN NPO9INYT7 NYRA wianT 'RuN 'RINKND T¥N ,NN7¥Na
D1I1D'oN 71N17 NdNN NNWN NI 7270 Nirn ndMY 'Moon n71vea X 'R anon
X DYWL DY 7Y Ni7aan 77100 'Moon n71yo1 iy 'R Andn .0WiIxkan 1ol
2¥N7? DRNNA "NINTRN NYN" DX PTV? W' . 'Wipnn owa? "NIntR NNyn'™ Da N7wn?

(050405) RAM nx1ap 4-10 My 10.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NKA D12'oN 7117 NdNN

['K' AnOn Nwza 771D ,0'WIXTaN 1101 0113'0 71n17 NdNN NN 7w NI 770 M
N71Yo1 X 'R Andn NYap 197 N7 warw jnnkn NI Y ,'moon n721yoa X
NIYNTN 72 0X Moo n71y91 X 'R andn 1177'021 N"ITN DX PITAY NMYAN .'noon

SN0 N71Yy92 IX 'R’ ANdN7 yana nivnion nirnan 770 11.0 9o .Ix7m nm'win

(050405) RAM nx1ap 5-10 Ty 10.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



A1.0
[12'0 '00I1AN DIF'W '"INXYT NIV X 711

v 111

NT'M2 D'0d12 NIVANI 'VPITN9N YIN'YN NIX N'LIAN7 NN NN DR 71N W Donn
NHO KR 7N WMy 737 qon "Iyn 0'NIAa 0'DIYA TNK] DNNTA NIMKRY 0NNl
.N20N N1AN7 TIWNN 7w 2Nd21 UXRIN WK XN

AWUN NIMIZN NMYI 70 NH0 JNXR 710 79 nynon 7Ipw' Dataon nan? Twnn
.N20N N1ANT TwNN 7¢ NI'o?N NI'NINN DRI DNNXR DIRP'Y ,0NNK NN NIXARN
D'TIYNN DNITR 7W 19MI1 DNITRT? D170 DY NIDNY 17X DIMIpn DA TIVE INT
NN>0N NIYN DIYM AWOKRYT DI L1117 [N7¢ nNITXNonl 0'Y7nnnn N> 0Mmnimo
nrwan (1965 ,nmManl (NN pPIN? oXNNA (1DNN )'70NNn 770D '9'¥90N 0017 vana
D'NNTAY MIYPEN YTNN DY N2aon NaN? Twn? nnimg nnnax nrmipnn Nimvnl

J1N'WA NOTINN NR'7NNA MNXRN 7¢ "1'Man 7'M™MIRND TVINN DR NNNRY

Tona 990" AT YT N'97 NI'KD D200 N1ANY TwnNY 72907 NdMX NMignn Nivan
?In 2271 yTMn woIn 7In%? DRNNA 11271 D200 N1ANY TwNY 't Awnimn 0fima
DYY7 NN2IM NAIZITINNA D00 NMIZAN NIYAN DX 71 [12WN2 NP7 NIV )X 7101 .NX
21T'2 'MAI DNIV9X¥Y OX 711 ,NH0 YR 71011 DN NIMKRY NINDI TIV'NIE NVYY 1101
DY MINTR NYTIN DIYA WINT? 712' N2'20N NIAN? Twnn ,q0102 . 1yowI' X7 DMAI7I7X
ANNY? 12NN )'70Nn 770D NNd0N MY DY ,AYTN NYON 7W NNl IR 'Y min

1965 ,n'ant 11dNn PIn? oxNN2 DT

NI72an ,NIToIN NP2 N7 LY 'Yim'y NNPa7 NIont'nNnY? 1wvn'y DY DAYIN
D"72 7V MNOoN7 D'MY7 NINYY |13'0 NI00IAN DIF'Y NIZIYD NIV X 71011 WIM'wi NI7'vo
DIP'YNY D'NNTA NINKRY NNINE Y Dr0ai 2'0pR DY NI7IYSYW 'RaN NN
NI2'017 1911 .N2'A0N N7 Twnn 2V 721 k1 MwOX 'M71d NdIn DnYw nonnl
,NIN DINTAN 1YVAD' X7 D'WIRY N'0ANYT "TD 901 'WXNRKRD 77007 1wy nino YN 721n1 7'
NIN'O] IYN'YY NININN NIX N9' DINK IX D"0TIN NN72 'WXNAKRY IX ,YaNd IN'X IR X7
ANK7 N'OIXO0 D1ID'0 71N NMDIN

NI771D N0 JNR 71017 0797 NIRNAIT

NITO INNIFOTIN NN @

VPPN DNWINT'9N NI0R @

(N wim'w X79/9nn X77) n'ani7aan e

;(NM'VPRI N'ORD NVYY) YR D'TA QIT NNN9NYT D'YNXNR - @
;(DM1an DIPn1) 17272 'MUYYN/MNon Win'y "N e

W1 M NMTNN IO e

(050405) RAM nx1ap 1-117ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



;22100 NITXA DMAIZIPR D'ARWN 7V N1aN DW7 Ni7aan e

;NINNA NIT'? 2V NI72201 NIMITR NI72a0 DIYY 120 DIMYnn NN e
;021N NANNI INNRD 7Y 10NN WA AYTIA 12D VTN 'UXNR - e

UYL NM?'Yo 2y nifaan e

DIN'TN 'NINI DTN N721V9 V7 NVNAa (Vi Ta/0'M) NIV JNX 1IV17 N'DN e
.0Inwn

'017N7 DIN'TA NYoN T 7Y 0'nm? ni7apn X7 ni9'wn vian? |na ,IRBCA -n 1'7nna
IXN DTX [122) TIVOXI7 DIN'TAN N9'WNN AN V1YY N1 L'0I7N7 N'oNY7 NI K71 NT'NA
DO D'MYION DNPNY WIN'YI NIN7'WO 7y Ni7aana X Y pnt L(n'vaon nanon
D'TIDA D'MANTA NN OX IX 12V D'ANIT 'Y 0'0212 1TIN WIN'YI NIN'S N'0an?

UMy 2% qon nayn 0'naa

-N2 N1AN N'VANYT T NIXININ YIN'YI NIM7'WO 7V NI72an nyaph n'nin 7oon nr 9'wo
NIXINI NI7220 7¢ N'MI'MN NN DR NPO0N IT N'NIN .01ID'0 7V 001ANN DIR'WYT XNy
NNP2 27 DI'wUN 7Y NNPONN NIYAN 79 [nW7 NIWAT X7 nain .wim'wi nii7we v

I'9'¥50

NI7aam1 NNPA7 nwvxn 7700 D120 71N1%7 NON WKRYT YWY N20N N1aN? Twnn
N'OSYNN NIYAN 'T' 2V NIYATIN NNNX NI72a IX DNpa 721 1T 2'nan%? Dxnna
.DI7'wUn 7V NNP9NN N'O'¥O0N

NHo YN 71 nnnpy 11.2

N71Y92 NHON YR 71010 N7'WOI DFTIZONT? NN NANT WA D'Y'YNA D'RAN NRNPYN
NINMA 7V [A07 NNYLVNY N?'YD NDIYN 11'D NIV )X 7IN1 .D1I2'0-NO0IAN MINN
N20N NANY TIWNNY 'KINAI DIZ'WUN NN7WUN INXK7 NINNNRN N0 1191 12001 DTRN

S219'07 N1 M7 'MRY DT 2170% 0DOoNI1L,NTY DRI DIRP'YN NON NIX YR

2 MNNQ N20NI DTRN NIRMA 7Y NDYNNN N1an N'uan? Dar'n 721NN 75 .DIrnaan
AYINI MYOX 11'X DIP'YUN DN DNPNAT Uin'y 707 9on 'DIyn 0'Nia 07132 DIN'T NN
TIX 'R andna 775" o JNR 7101 N80 0Mpna .n2taon Nan? Mwnn Ty
NI'0TIN NINPA NO7NN IXN NT'AAI ARITAN D101 7Y 9pn% 0rarn 0750 .'noon n71ysa
INY'7D DN™TY N9'WN DX T'N'N DIR'WUN NIFNY NI73' X7 NIFToim NNpa .Nivwil N TWUXD

Sm M 3o ninn

,NITMYA 0'NDIN DAY OY NINT'RZ NN 127W7 [N 0K 7Y wnw'? 215" nHo JNK 7101
NN 7713 ANdNd NHVN YR 71NN DR DIYA7 W' .D"YOXR NINIRY 272 0731 TIPoN
TONdI NMIPNN NIYI2 NOTINN Np7nn 9w pirmn nd>ynNa dNXN 7¢ "Man 'n"a
¥ qi7'nNl '9INN 227 D'0ID PO0NY NA0N N1ANT TIWNNN 2NdN Oy TN' N7¢ DININ
TIYUNN NYUNT? OXNNA ['Wipnn DWY 78K DINTR NNYN DIYAE DMI'YN 0'NRaTtan

(050405) RAM nx1ap 2-117ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



?IN7 DXNN2 DT ANXR 7Y 12ON0 70NN 270D ANd'M NNd0N NYNY IX N2Y0N N1anY
NN TIwN? NDIN D73 X7 n'oan nmpnn nivan ox 1965 ,nmani 1nn
077N YT YT A% 017 ,nn0 KR 710 Diwn? e 7' Nk nanaon

JINWOND AWN' X7 N0 IR 7101 ,(NnITI1 0OW ,0'wdIN)

‘DINMX N0 YR 7101 "D

2V 707 X1 70 nno YR 7101 7w 070N DIvetn . DNNKA WUTNN NIVa win'y 7pnY A1
NTIAY NIDINNYE DYDY DN DNNNA 021 7¢ UTNN NIM'SI 7'VIn ITINN win'wn
|mr

219107 NIdN AR NIRTER? AR Y7 MY Nno YR 71 9 9 .pamr 2
.D"MYON D'7WO]

N1'NaN YN QT TV 70 1yt whaal 't nrrny 1Y DMNX 2V vn NalbliTdd] 3
J'oswn

[12'0 7¥ D"NN X7 "2yn qun? oMx NN NR 71n1% o'on Nty .oty 4
NM"PN NININN ,0'A'I0N DN DAID'0 7Y 'IR'YIVISN |NTN (YN AWNNN] .0IN'TN
NIXN 197 NIMXNNI 'D'Y90 DYNT NI7 '97 NIFMSIZN NNTIN NIDYA 1IXN7 NINMYY

AYND D'NONYT7I NINWNA [12'0N NINY IWRD NINWAY? NDNXE NIZR 21n nnpa .orro .5

N MY D Y VTN W .naton DTRN NIRNA 7Y [aN7 7D TV NIXIN X7 DNpan

N1AN7 TIWUN7 NDINY NDNX DMipnn DIYAN .NMipnn NIva7i n2aon N1an? Twn?
.NTOWY [IDTY [12220 DY N2'20N

75 7y D'7a1pnl DN2 NFR% 0DMY 71001 NIMNRD MINND JDIMNR MINNE D'T'RON .6
nY1pPY Yvana NIMNR MINN .0NNXRE D'U5YN O'WXNK] DFTYINNAI D'A'RNNN DFTTYN
NI'0ID NI'IY'T NMAIZAN NIYIN ,N200 N1ANYT TN |2 72101 Do 7w aryzni
NOOX7 D'RINKN D'TTYN .)'70NN N7'NN2 DTam Nirn? ooy (NN v 990)
JIN'RNN NI71Y9 VA7 D210 *7p2 NIFN2EN2 DDITA DIFNY 0DNY 7100 NIYAT

Nn7ap 70N Q771 NV IR 710 %W 0tNn TN N7y DR )Nwn? wogmm 7
NPITA NIM7Y NDYN .OR'WUN N71Y9 7V NI'9IoN NIV7NNN 197 DIP'UN 217 Niv7nnn
NI 7Y NIV NDNX N1AN NNVANY D'WATIN DY90dN DARYAN 'IN'T? N0 RN
D710 MM D"PY N'02N7 2N WIN'Y 12 nwyIn 2090 (1IN0 25 75 .hatont oTRN
NMIT NNAV¥YN NI'7Y W' DN2 DNKY .0II'0N 71N N'1dNAY NI7'Yo] 1MN7 '
NIY% qona NIt NdIMY AN ANKR DIR'YRE n72an X977 win'y ninMY? N D'y

(050405) RAM nx1ap 3-111ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NIYURIN NNYWORYT KD NIDTTYN LNV YK 7101 7w 0'Nn DY

[ONIXRNAI P'IMA NI'A7 2N NN JNKR 72101 9920 NN D1p'w? vann non 7D .1y .8
ONKA DIN'TA 170 N 60 qwn? naa0n N1ANT7 TNl NIMIEEAN NMYIN 78X

D1I1D'0 71N17 NIMdNA 197 1WNT D'RINKD DYTTYN .D'WTN NA170001 yTn DIyt .9

N'YYY 11011 DIR'WY NIYTN NIMI7I00 79 wTnNn ndwn?l TNyl n1'na? |nman

IN VTN 7¥ DIY"N DX YIAR? NN IT DYTINA NdYN 7 N1onn .t 0y NNSNnY

7V N1ANN 119'W7 IR NNVANT NI OYNYNAN 'WYNRD DX 790" D'WTN D171V

IXNINY D'YXNARD NNIYY DIFT'NY IR NRDYANN DIR'Y NI71Y91 12100 IX DTN NIKNA

P'N"2 TVINNY DY 3 7D M WNT N2a0N NIANT7 Tiwnn .01I10'0 71n17 ndna

NNIP2 72 .naon NANY? Twnn 7w Dman FTonal nmipnn Nivna Ptan
.D112'0N 71N N'1DN2A 1'IX' NI'D'YO0

vim'vi nr'i?'ye nitaan 11.3

N'DNNNA 7N NI Y'¥A71 win'yl Nr'yo 2V NIk ni7aan nns? ' 1IN nT'na
NI7'WO NI72aN 7 pmyn [T .m0 N71y921 IX 'R'N 2Ndna 1990 [ ,D11'oN 71n1Y
.(2002 anxT ,USEPA -1 2000 Nanvoo ,USEPA) EPA -n Dnona Xixn? N1 wm'wi

N7 2I7'WA IR NIRAN WIN'YIE NP7'YO NI72aN2 Wnnwn'? n'710' 0121>'on 71N Nn1on

;Nromn NN A1
;N2 NI7aan Nan nipm- .2

,NAXN [122) D"N7WnNn DIgNNa NToIN M7 Damm N/ yppa wmy .3

'andN ,0"N20 D'Ad0N (NIMM7Wnn NNAN L,N'ANIX NNAN L NI'RAXD NI'YYNN

YXIANN DIP'WUN [NMIAPYAY D200 NN Twnn 7¢ nivATn TV nn7un
(Vipn nx N ;i) 0210 oy Nfayn? v odn ' ine

nomn nNpal11.3.1

IN 'Y 'WIIR VAN YNy YD win'yl Nf7'wo 7y Ni7aand nomin NNpa wnnwn? [N X7
NPTYN INKY7I MYON 'R K70 DIP'Y DX K7X D'NNT™ DN N1'Y' N'M20 n9'wn
mw 30) naraon NN Twn? KR NHVY? ARITANE 11V NNVAN 7907 W' .AN'RNN

.(ninoY

NO'WN NI72ANY N0TIN NIV'Y NIYXAXA NNIX IX [12INY DioNN X'Nn NO0TIn N2
NNNOnN .NO0TIN NINPAd NYA NNpA 2A'wnny N .0Ma™n NIT"A NIV7IY IX D'NNTNY
(050405) RAM nx1ap 4-11 70y 11.0 w0

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



X7 7910n X7 102 'NOWNI V790X .NOTIN NNPA 'R YIN'YD NTIZIA 719'01 N'WAL
n1dw) (HDPE) nniaa nigoxa |7'nX719 7w 19 XD |'PNin? W' .DIoNND D'awN)
D'ynwn 0NX 0ionn IX HDPE -n AwxdI 071102 719'01 910'X L7172 N1Dwn 0y n719)
.("220n N1an? Twnn NI'NIn% OXNNA DNIX |'PNNY W' - 0'T2 DNTN TA NIV 'YXNKRD
IR 197 9NnT IR PN 0w 3 7 N9 T IR 0y 'R 21T2%71 HDPE 19y 1017 v

.D'TA NOTN [12'0 7W NNPN2 02NN M2 VIR 110 WATY PN

NPITNNE NPT 12 NN N'0TINN NPaN 7¢ NIM'UPOXR DZITNNIE NPT NIYATM
IN ,N'"'Y2 MM IR 2'901 NTIAY NIdDA 1I0NNAN NRXIND NNAIT? ,NIMWYOKN |1'K NIA'V79X
[N X7 ,JNX NI0Y N9DXRI NPA7 2'N XINY DMIpnn NIYAN T¥N 279 9Ny 1oin

N0 JNXR 710 oWy

N71yo1 X 'K 2ANdonN 1'91 NIMYINY 197 0'pNnY DN ARITANI NP TA7 178 D'RIN
21n1%7 n'dNA 17707 NIMwn IWRE ARITRN LN TA7 DIWATA L ITIn NR? 'noon
7¢ NNt NNS5N1 719'07 DN'N YWY NN 21757 fdMx 0a'on 7117 ndnn .01id'o
N78 N7 ,NNpan 7w NiMat NN N7 Nain ,N7Rd 0'KIN 1TV CNI'0TIN NN

JIMYORN NN LYY DD YT 7Y NimNan

' ni7aanl nnNa nip'n 11.3.2

7y NI72and> 7R Wnnwnh [N NN DAY NIDY90 NIWAT YaIR ‘7R zinn
2'N1 NX 0'7'2a1 721 D'M'I0N DINN M7 NYAN NIX 0'7'2a1 DNY N1'NANN WIn'YI NIM7'ye
,N7X DMITRA NINKAY7 NIYAT 0ATANE DYTRIFA DNITY DIRNAN D'7IN .0D'MNTAY nyonn

JINXAN 7Y ann ITka 0'72am

210121 APoIn ('MoYon ayoa X 'N andon 11.4

7V N2'20n N1ANY Twnn NI'NINY7 DRNNA 791N 'MD0N N71y91 IX 'K’ ANdN :npoIn
7y Ni72ann 72w ANK71 01I1D'0 71N17 N'ONN 7Y IxY Nyfawn an7wun dNKR? NN T
NN DN 2NdNN 7Y NPoIn .0DNoNd TYVIN AL NIPNA NIRXNY UYL NIN7'Ye
7101 N'1ON YW nNYXIn Anwn 7 T'yn anonn D'y 71017 nnga v qunnnn nivta

27NNY w'w (‘121 0212 W'Y N72an ,1101) NRDYANAN NIF7'Y9N NN |''¥Nnl D113'00N

NMINN NIYIN 7 oTnnnil "I'"an 7' M0 n71y91 X 'R andn Tyn7 v e
7721 ANdNNY 1IY'R ANdN D200 N1ANT TwN7? 7907 11y

NIAI71D0 DY™A IXD DX NAIRn 'M50n n721y9a Ix '} 2andna niaan e
T¥N NYZA7 OXNN2 D200 N1ANYT TN T 72V 71017 IR '12'w7 ninna nim'ion
TIWUNN T 2V AWIRY '9) YXIQ TN 011D'0 1701 NNWN MNXA D'RINN DX 'RINKD
'NINKRN TY?7 NWORY ,DIR'W7 NIYTN NIN2IM NIFAIZID0 172NN0Y IX D200 N1anY
1IN MO0 D719 I 'R 'RIN WK 1'0NT [N N K7W NI'Y DIN'T Y'oNY

(050405) RAM nx1ap 5-111ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NI'PO7 NIYITE DMLY NIDSNNWA L,'M70In NIT? 9190 NiFfn% Ix 02 721997 715 anodnn
71N17 NON NNWIN 0T 9192w NIYAY? DXNNA NV YN [9IXA NI'D'Y90 NNPNYT INXKN
:'MO011 N71Y92 NIX 'R ANdN2a 0'RAN 7D NXR 71707 1wy Naraon N1an? Twnn .0lnto

N'N7nMm nniwa? amon 770 LIX7m nan'o 7N ntdnn v nivn v nnon U1
ONKXA NTIAYN TN7wina noninn

ni7aan "yxnn (DNNn? X7 Ik DNRNY vm'y) oip'vn v Y win'yn o .2

7¢ N'M20N DTN DX LDIP'YUN 'XARAN 7700 170INY [NW'7D Wiyl Nif'ye

N1AN7 TIUNn DY NNdO0N DTN 7V NNNNIE NNYIN DTIP9 NX¥N'R NMizAn NIYIn
.N2'0n

N110N NN TwnNn 'TT 7Y 'Moon n71yoa IX 'R 2Anon Npoinwy nnxn .3
N'DNN DY™A 07NN NRPNYI 0RINT 91952 0'901) NIMNX MINNN MNNY N1'XN
DTRN NIXMAY 721 'M72 |1D'0 TV nlnn X7 MNXNYIE NYIRKA DAIR'0 71n1Y
N7ITa 021 N7'aNN 7N 11'N DRIYNAN ONKRN OX .01 YITN YyTAn o 72V n2aoYi
D"'9'¥90 DO"N1'0 O'NIN7 DIP'YUN NX 72207 07NN DpwNN T¥N DX IX NP
21707 1Y Mool n71yoa X 'R'N Andn DNV IX L,DNYZR DNIYEN DMl
NTYTN

VN vin'yn N72a07 DONIN I'RY DIKA DIP'Y ONXR D2 win'y T 1ok 4
901 NIN'RNN DIZ'Y NI7IY9 K77 DIP'WUN 'YNRNN NRXIND N70InY

7NKX NINKRA 1101 N7 0101 IX NIFToIN IX NI'OTINN NyINn nNpa D% aRn 5
NIXNnY N1 ' NIUXNN NN I MYIRNN D1I1D'oN 710" N'11DN2 WATIN NI
.01R'o0N 71N N'DNA AT VTN

ONKRN 727U 0'7Y20 NN'WN ‘MO0 n71y91 X 'R'N Andn DX DIvAY niinnn .6

.N2'I0N NN TIWNNN NN DIP'YY? Yan 9o yTn a'wn? naw nyTin .7

DINYN DO'NIN IX ONK2 OWIT ' X7W D'XINYT N'ONTIV0 NIYDT IN'Y npyoo .8
.nip'yn v nnpsnn NIYA7 DXNN2 NINY' AT N0 NN

JITNIM NI2'012 701an NIrn? 715' 'mMoon n721yo1 iy 'k'n andnw nyTin .9

(050405) RAM nx1ap 6-111ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



NIX XN NDNYT 11190 NIYXAKD L,'09WN IR NIYXNIXA DIZ'WUN MNKX 7w RN .10
AN2MY NINTIN NKD DM DX NINT? T 2'90Nn0 INK 'WXAKR T 72V IX,NI17nan
ANONY7 Iy

'NIN 'Y 7D 7V n'oain nmann Niva7i n2on nan? mMwn? yTn w11
TIX 'R 2ANdna 071700 O'RINN IR NI'YR DINTR 7Y YIOwUN? NWyYw NKn
.Mmo01 n71y921

N71Y91 X 'K'N 2ANON ,MPIv ANX2 0'IN2) O'ANT DNNIN Y IR ONRNN 7270 70 DX
LSNONKRD TN D200 N1ANY Twnn InDon DN'7VYW DMNK O'RIN 7D 71797 710 'moon
.D"'9'¥O0N D'MNTAN DININYG IX '9'¥90N 1ITX? 2ANdNN N722aN |1AD

DIZ'UN NIM'WO OX NI7IVON NN7wn Andn NX 7217w7 215 naaon nan? Twnn 1iva
N'DN .001AN NN DY WX NYINAN DIID'ON 71N NYDNYT7 DXNNA NI7nim X7 "NKa
NHON JNX 71NN NYWNT 75 7w 0"9'¥90N D'VISN NX DA 71707 N2AvN D1R'ON 7IN1
72107 N7V NIr9X90 NIV'™O IX NI'D'Y90 NI7IVD .NIZONYT Yan7 *Td> 0'DN01 DN'Y7Y

N1771> 'Mo011 N71y91 X 'R'N andn 71014

NI722N IX Y72 vim'y Ni72an ,NNNK NIN'Y' NIFToin NNpa 2% nirva irwn L1
;UIN'YI NIM7'Wo 7y niMnx

[P0 INXY7 I'7X 12VIN 021NYW INXR DA 72 IX DPWNN ,7'vonn ,0'%van Tyn jiwn 2
Y907 IX 'YW 1101 NON7 NYXY7  NI'0TIN IX NIMMYN NNpA PTRNYI 7'won?
VAW wim'yl N7 7y Ni72an7 Tiana AnKe e m

.D1ID'0N 71N N'IDNY DXNNA X7Y NN IRYINY DIN'T W n1on IX nvon .3

NI 'Y NIP'YS INK71 Y7002 ,0X DNNIM N7 2YYY Yidpa DINT? nylon

NNNX NIYAT I D212'0N 71n117 N'1DNY7 DXNNA 1AV 91K NIAIN D200 DTRN
JIN'0Al NN Y

Spn o't Niza NN7wn RIR TIV'MD DIYAT? nexa jien 4

97101 21X IN NNAINA MO0 D719 I 'K andn nawn .5

INIT K7W ONX7 DUTINY DNX O'RIN IR NI0Y79 ,0'nm DN 7w Jwnna 17'a .6
IN 212'¥N NN ,0TRN NI 7V DR DINNYIE DIRP'YUR IR DPNRN D'von 7700
akhtaloh!

(050405) RAM nx1ap 7-111ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



YTING 1'7y ,'M9011 n71y91 IX 'R andn 7197 07NN naton NAN? Twnn ox 7
NINNXN NYIT'N NAIMDA 'RINKN TX71 DRIYNAN INXA 'NDIRN 7DD T'RoNN 7217
T N2'0Q NIDNINN NITAWN DRI N7 Na'on NN Y7117

T¥N .2NONN 'RINT NUX7 IO TN AT 719 'RINKN TX7 NNY 710' N2'a0n Naan? Twnn
127 NPINN NIM97 NS IX W7 O'RYY ONKA DIAN TPONN WA IR 'RINKD
N7"7°0 7V nYTINN NAR ANKT7 N20N N1ANY Twnn W nolon nuNnn

7y NYTIN D097 71! KIN ,'MO0N N71y91 IX 'R ANdn 771w naraon N1an? Twnn ox
01717 IX 'M210 DN'N NER 7Y TdN7 ,N9DKR NIZIYD VI ANKN Y2 Nn'wa? D
UIT1D ,N20N IK DTN NIXNA 7V a07 1D NNNXR NITIYo

apyniyTn 115

D'YIN'Y 71n"1 0'021 7¥ wTNN NIN'OY7 DMI'N *T'AI 7'W! |9IXA INRN 7V YT TNNI [IONX
N7 QI922¥ NIYIN 7¢ TIV'NN NIYATE MO0 N7y I 'R 'anon 7y yTnn NN
.N220N NIANY TwNN 7¥ 021NN *TONA ITYIN' YXIAN DIp'Un

D1IN] TON D" X7 DX NIV YK 71010 DIYY AWK X7 D200 NAaNY Twnny DN
DX IX 70V NNI'YNMY NP'7NNaI IMIERN NIYIQ [11DNN NP7NN2 0'7901n DI'RY IX DM7IN
.INwM1 X7 NNd>0n NN IR NINTR NIYN

(050405) RAM nx1ap 8-111ny 11.0 w0
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



12.0
NIN90 NN'YN

ASTM Method D2937.94, Standard Test Method for Density of Soil in Place by
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|srael Risk-Based Corrective Action

. . . Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
. Pathways (mg/kg)
Chemical CASNo. Depth to Groundwater (m)
Residential Cfrzgrgli;a” Agriculture 0-12 12- 46 > 46
VOCsand SVOCs
1,1,1-Trichloroethane 71-55-6 5 50 0.1 1 10 50
1,1-Biphenyl 92-52-4 NA NA NA NA NA NA
1,1-Dichloroethylene 75-35-4 0.12 0.12 0.1 0.1 1 15
1,2,3-Trimethylbenzene 526-73-8 NA NA NA NA NA NA
1,2,4-Trimethylbenzene 95-63-6 NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane 96-12-8 NA NA NA NA NA NA
1,3,5-Trimethylbenzene 108-67-8 NA NA NA NA NA NA
1,3-Butadiene 106-99-0 NA NA NA NA NA NA
1,3-Dimethylnaphthalene 575-41-7 NA NA NA NA NA NA
1,4-Dichlorobenzene 106-46-7 3 10 4 1 5 10
1-Methyl-2-ethylbenzene 611-14-3 NA NA NA NA NA NA
1-Methyl-4-ethylbenzene 622-96-8 NA NA NA NA NA NA
1-Methyl-4-isopropylbenzene 99-87-6 NA NA NA NA NA NA
1-Methylnaphthalene 90-12-0 NA NA NA NA NA NA
2,3-Dimethylbutane 79-29-8 NA NA NA NA NA NA
2,4,6-Trinitrotoluene (TNT) 118-96-7 8 8 100 NA NA NA
2-Methyl-1-butene 563-46-2 NA NA NA NA NA NA
2-Methylchrysene 3351-32-4 NA NA NA NA NA NA
2-Methylnaphthalene 91-57-6 NA NA NA NA NA NA
2-Methylpentane 107-83-5 NA NA NA NA NA NA
3-Methylpentane 96-14-0 NA NA NA NA NA NA
6-Methylchrysene 1705-85-7 NA NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 57-97-6 NA NA NA NA NA NA
Acenaphthene 83-32-9 NA NA NA NA NA NA
Acenaphthylene 208-96-8 NA NA NA NA NA NA
Anthracene 120-12-7 NA NA NA NA NA NA
Benz(a)anthracene 56-55-3 0.38 3.6 3.6 NA NA NA
Benzene 71-43-2 0.5 4 0.5 0.02 0.2 2
Benzo(a)pyrene 50-32-8 0.038 0.36 0.36 0.038 0.07 0.7
Benzo(b)fluoranthene 205-99-2 0.38 3.6 3.6 NA NA NA
Benzo(e)pyrene 192-97-2 NA NA NA NA NA NA
IRBCA Technical Guidance, Section 5.0
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IRBCA Technical Guidance, Section 5.0

. . . Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
. Pathways (mg/kg)
Chemical CASNo. Depth to Groundwater (m)
Residential Clorzgrgli;a” Agriculture 0-12 12- 46 > 46
Benzo(g,h,i)perylene 191-24-2 NA NA NA NA NA NA
Benzo(k)fluoranthene 207-08-9 NA NA NA NA NA NA
Bromoform 75-25-2 5 50 0 NA NA NA
Carbon tetrachloride 56-23-5 5 50 0 0.05 0.5 5
Chloroform 67-66-3 1 1 0 1 10 50
Chrysene 218-01-9 NA NA NA NA NA NA
cis-1,2-Dichloroethylene 156-59-2 3 50 0 NA NA NA
cis-2-Butene 590-18-1 NA NA NA NA NA NA
Coronene 191-07-1 NA NA NA NA NA NA
Cyclohexane 110-82-7 NA NA NA NA NA NA
Dibenzo(a,h)anthracene 53-70-3 0.03 0.3 0.3 NA NA NA
Dibenzothiophene 132-65-0 NA NA NA NA NA NA
Ethylbenzene 100-41-4 5 50 2 NA NA NA
Ethylene dibromide (EDB) 106-93-4 NA NA NA NA NA NA
Ethylene dichloride (EDC) 107-06-2 2 4 0.1 0.05 05 5
Fluoranthene 206-44-0 NA NA NA NA NA NA
Fluorene 86-73-7 NA NA NA NA NA NA
HMX(1,3,5,7-tetranitro-1,3,5,7- tetrazoc; 2691-41-0 7000 30000 30000 NA NA NA
Indene 95-13-6 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 193-39-5 NA NA NA NA NA NA
| sopropylbenzene 98-82-8 NA NA NA NA NA NA
Methyl teriary butyl ether (MTBE) 1634-04-4 62 160 160 0.028 0.028 0.028
Methylcyclohexane 108-87-2 NA NA NA NA NA NA
Methylcyclopentane 96-37-7 NA NA NA NA NA NA
Naphthal ene 91-20-3 7 40 40 15 15 15
n-Butylbenzene 104-51-8 NA NA NA NA NA NA
n-Heptane 142-82-5 NA NA NA NA NA NA
n-Hexane 110-54-3 NA NA NA NA NA NA
n-Pentane 109-66-0 NA NA NA NA NA NA
n-Propylbenzene 103-65-1 NA NA NA NA NA NA
Perylene 198-55-0 NA NA NA NA NA NA
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. . . Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
. Pathways (mg/kg)
Chemical CASNo. Depth to Groundwater (m)

Residential Clorzgrgli;a” Agriculture 0-12 12- 46 > 46
Phenanthrene 85-01-8 NA NA NA NA NA NA
Pyrene 129-00-0 NA NA NA NA NA NA
RDX 121-82-4 15 40 40 NA NA NA
sec-Butylbenzene 135-98-8 NA NA NA NA NA NA
Styrene 100-42-5 2 100 0.5 2 50 100
tert-Butylbenzene 98-06-6 NA NA NA NA NA NA
Tetrachloroethylene 127-18-4 1 25 0.1 0.1 1 15
Toluene 108-88-3 10 30 5 7 70 200
trans-1,2-Dichloroethylene 156-60-5 NA NA NA NA NA NA
trans-2-Butene 624-64-6 NA NA NA NA NA NA
Trichloroethylene 79-01-6 3 60 0 0 2 20
Vinyl chloride 75-01-4 1 20 0 0 0 2
Xylene (m) 108-38-3 NA NA NA NA NA NA
Xylene (0) 95-47-6 NA NA NA NA NA NA
Xylene (p) 106-42-3 NA NA NA NA NA NA
Xylenes (total) 1330-20-7 10 50 5 70 300 700

Total Petroleum Hydrocarbons (TPH)
Aliphatics - > C5-C8 NA NA NA NA NA NA NA
Aliphatics - > C9-C18 NA NA NA NA NA NA NA
Aliphatics - >C19-C32 NA NA NA NA NA NA NA
Aromatics - >C6-C8 NA NA NA NA NA NA NA
Aromatics - >C9-C16 NA NA NA NA NA NA NA
Aromatics - >C17-C32 NA NA NA NA NA NA NA
Pesticides
Alachlor 15972-60-8 NA NA NA NA NA NA
Atrazine 1912-24-9 NA NA NA NA NA NA
Chlordane 12789-03-6 NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA
Lindane (y-hexachlorocyclohexane) 58-89-9 NA NA NA NA NA NA
M ethoxychlor 72-43-5 NA NA NA NA NA NA
IRBCA Technical Guidance, Section 5.0
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IRBCA Technical Guidance, Section 5.0

) ) i Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
) Pathways (mg/kg)
Chemical CAS No. Depth to Groundwater (m)
Residential Clorzgrgli;a” Agriculture 0-12 12- 46 > 46
Metals
Arsenic 7440-38-2 17 17 20 15 45 70
Cadmium 7440-43-9 10 30 2 6 15 30
Chromium (I11) 16065-83-1 150 400 100 100 250 400
Chromium (V1) 18540-29-9 NA NA NA NA NA NA
Copper 7440-50-8 150 190 100 14 140 1400
Lead 7439-92-1 250 1000 100 40 500 1000
Manganese 7439-96-5 2000 6000 2000 1000 3500 6000
Mercury (Elemental) 7439-97-6 5 8 10 3 20 20
Nickel (Refinary dust) NA NA NA NA NA NA NA
Nickel (Soluble Salts) 7440-02-0 130 500 100 100 300 500
Selenium 7782-49-2 5 100 10 3 100 100
Silver 7440-22-4 20 200 20 10 100 200
Zinc 7440-66-6 300 2500 250 300 1000 2500
I norganics
Cyanide 57-12-5 | NA | NA | NA NA | NA | NA
Others
Asbestos 1332-21-4 NA NA NA NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride 393-75-9 1600 4000 4000 NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture 25321-14-6 2 5 5 NA NA NA
Additional Chemicals
S NA NA NA NA 1,000 4,000 8,000
1,2-Dichloroethylene 540-59-0 3 50 0.1 1 10 50
1,3-Nitrotoluene (m-nitrotol uene) 99-08-1 600 5,000 5,000 NA NA NA
1,4-Nitrotoluene (p-nitrotoluene) 99-99-0 600 5,000 5,000 NA NA NA
2,4-dinitrophenol 51-28-5 100 800 800 NA NA NA
3-nitrobenzoic acid 121-92-6 500 1,400 1,400 NA NA NA
Any single PAH NA 7 40 40 NA NA NA
Barium 7440-39-3 500 625 500 200 750 1,500
Benzoic acid 65-85-0 500 5,000 5,000 NA NA NA
Boron 7440-42-8 NA NA 20 40 150 400
Bromodichloromethane 75-27-4 24 24 0.1 NA NA NA
Butyl benzyl pthalate 85-68-7 2,500 4,000 4,000 NA NA NA
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) ) ) Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
) Pathways (mg/kg)
Chemical CAS No. Depth to Groundwater (m)
Residential Cfrzgrgli;a” Agriculture 0-12 12- 46 > 46
Cyanate (CN F) NA 2 10 2 NA NA NA
Cyanate (CN T) NA 5 50 1 5 25 50
Di-(2-ethylhexyl) pthalate 117-81-7 50 400 400 11 200 400
Di-(n-octyl)pthalate 117-84-0 2,000 4,000 4,000 NA NA NA
Dibromochloromethane 124-48-1 5 50 0.1 NA NA NA
Di-n-butyl pthalate 84-74-2 6,000 50,000 50,000 NA NA NA
Ethyl Centralite (Carbamite) 85-98-3 160 400 160 NA NA NA
Ethylene Glycol Dinitrate (EGDN) 628-96-6 800 800 800 NA NA NA
Extractable Organic bound halogens NA 1 5 1 NA NA NA
(EOX)
Guanidine nitrate 506-93-4 27,000 72,000 72,000 NA NA NA
HNS 1,1-(1,2-Ethenediyl)bis 20062-22-0 4,000 4,000 4,000 NA NA NA
(2,4,6-trinitrobenzene)
Individual Aliphatic Chlorhydrates NA 4 25 0.5 NA NA NA
Ketones NA 220 6,200 220 NA NA NA
Methyl ethyl ketone 78-93-3 25 40 40 NA NA NA
(2-Butanone)
Nitrate (as N) 14797-55-8 100,000 100,000 100,000 7,000 70,000 100,000
Nitrite (as N) 14797-65-0 7,000 25,000 25,000 7,000 70,000 100,000
Nitrobenzene 98-95-3 40 200 250 NA NA NA
Nitrocellulose 9004-70-0 10,000 100,000 100,000 NA NA NA
Nitroglycerine 55-63-0 4 8 8 NA NA NA
Nitroguanidine (Pricrite) 556-88-7 7,000 50,000 50,000 NA NA NA
N-Nitroso diphenylamine 86-30-6 120 400 400 NA NA NA
PAH NA 7 40 40 NA NA NA
PCB's Totd NA 15 25 0.5 NA NA NA
Pentaerythritol tetranitrate (PETN) 78-11-5 10,000 10,000 10,000 NA NA NA
Phenol 108-95-2 4 10 4 30 60 0
Picric acid (2,4,6-Trinitrophenol) 88-89-1 800 800 800 NA NA NA
Sodium Azide 26628-22-8 260 2,700 2,700 NA NA NA
Sulphate (as S) 18785-72-3 1,500 6,000 6,000 5,000 20,000 40,000
Sulphide (as S) NA 15 70 70 1,000 4,000 8,000
TEM Toluene Extractable Matter NA 5,000 10,000 5,000 NA NA NA
IRBCA Technical Guidance, Section 5.0
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. . . Soil Concentration Protective of
Soil Concentration Protective of Other Groundwater (mg/kg)
. Pathways (mg/kg)
Chemical CASNo. Depth to Groundwater (m)
Residential Cfrzgrgli;a” Agriculture 0-12 12- 46 > 46
Tetryl (2,4,6-Trinitropheny| 479-45-8 650 9,000 9,000 NA NA NA
methylnitramine)
Thiocyanates (Sulfur CN) 463-56-9 2 10 2 NA NA NA
THM's Total NA 5 50 0.1 1 10 50
Total Petroleum Hydrocarbons (TPH) NA 100 500 500 100 500 NA
Notes:
NA: Not available.
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CHEMICALS cAs# coc Freshwater Estuary Marine
[Hg/L]

VOCsand SVOCs
2-Butanone 78-93-3 14000
4-Chloroaniline (p-) 106-47-8 25 5 25
2-Chlorophenol 95-57-8 440 440 265
3-Chlorophenol 108-43-0 170 170
4-Chlorophenol 106-48-9 220 180
4-1sopropyltoluene (Cymene) 99-87-6 85
1,4-Dibromobenzene 106-37-6 240 240
1,2-Dibromo-3-chloropropane (or 1,2-DBCP) 96-12-8 0.2 0.2 0.2
1,2-Dibromoethane (or Ethylene dibromide or EDB) 106-93-4 13 13
2,2-Dibromo-3-nitrilopropionamide 10222-01-2 20
2,4-Dichloroaniline 554-00-7 7
3,4-Dichloroaniline 89059-40-5 3
1,2-Dicholorobenzene 95-50-1 14 14 42
1,3-Dichlorobenzene 541-73-1 71 65 285
1,4-Dichlorobenzene 106-46-7 3 3
3,3-Dichlorobenzidine 91-94-1 0.03 0.03
1,1-Dichloroethane 75-34-3 47 47 47
1,2-Dichloroethane (or Ethylene dichloride or EDC) 107-06-2 37 37
1,1-Dichloroethene (or 1,1-dichloroethylene or Vinylidene Chloride) 75-35-4 25 25 2240
1,2-Dichloroethene (or Dichloroethylene, 1,2-) 540-59-0 590 680
2,3-Dichlorophenol 576-24-9 56 56
2,4-Dichlorophenol 120-83-2 11 37 37
1,2-Dichloropropane 78-87-5 14 14
1,3-Dichloropropene (or Dichloropropylene, 1,3-) 542-75-6 12 24 7.9
7,12-Dimethylbenz(a)anthracene 57-97-6 0.02
2,4-Dimethyl phenol 105-67-9 160 110 110
2,4-Dinitrophenol 51-28-5 45 15 15
2,4-Dinitrotoluene 121-14-2 44 120 190
2,6-Dinitrotoluene 606-20-2 0.7 0.7
1,4-Dioxane 123-91-1 120 120
2-Hexanone (or Methyl Butyl Ketone] 591-78-6 99
4-1sopropyltoluene (Cymene) 99-87-6 85
1-Methylnaphthalene 90-12-0 2.1 95
2-Methylnaphthaene 91-57-6 4.7 4.2
1-Methyl-3-nitrobenzene (or Nitrotoluene, 3- or Nitrotoluene, m-) 99-08-1 750 380
1-Methyl-4-nitrobenzene (or 4-Nitrotoluene or Nitrotoluene, p-) 99-99-0 1900 550
4-Methylphenol (or Cresol, m-) 106-44-5 70 70
4-Methyl-2-Pentanone 108-10-1 170 123000
2-Nitrophenol 88-75-5 1920 2940
4-Nitrophenol 100-02-7 60 717
4-Nitrotoluene (Nitrotoluene, p) 99-99-0 550 550
2-Octanone 111-13-7 8
3-Octanone 106-68-3 3571
1-Pentanol 71-41-0 110
2-Propanol 67-63-0 8
1,1,1,2-Tetrachloroethane 630-20-6 930 930 930
1,1,2,2-Tetrachloroethane 79-34-5 420 240 90.2
1,2,3,4-Tetrachlorobenzene 634-66-2 1.8
1,2,4,5-Tetrachlorobenzene 95-94-3 1.6 129
2,3,4,6-Tetrachol orophenol 58-90-2 1.2 45
2,3,7,8-TCDD-Dioxine 1746-01-6 * 3.1E-09
1,2,3-Trichlorobenzene 87-61-6 8 85
1,2,4-Trichlorobenzene 120-82-1 25 25 5.4
1,1,1Trichloroethane (or methyl chloroform) 71-55-6 62 62 312
1,1,2-Trichloroethane 79-00-5 4.70E+03 940 550
2,4,5-Trichlorophenol 95-95-4 63 11 12
2,4,6-Trichlorophenol 88-06-2 490 97 61
2,4,5-T (or 2,4,5-Trichlorophenoxyacetic acid) 93-76-5 686
1,2,4-Trimethylbenzene 95-63-6 33 220
1,3,5-Trimethylbenzene 108-67-8 71 220
2,4,6-Trinitrotoluene (TNT) 100 100
Acenaphthene 83-32-9 * 23 23 40
Acenaphthylene 208-96-8 * 30 30 30
Acetone 67-64-1 * 1500 1500 1500
Acetonitrile 75-05-8 * 12000 20000
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CHEMICALS cAs# coc Freshwater Estuary Marine
[Hg/L]

Acetophenone 98-86-2 * 7800 7800
Acridine 260-94-6 4

Acrolein 107-02-8 * 0.4 0.4
Acrylamide 79-06-1 * 0.3 0.3
Acrylonitrile 107-13-1 0.2 0.2
Alcohol ethoxylated sulfate (AES) 68585-34-2 650

Alcohol ethoxylated surfactants (AE) 140

Allyl Alcohol 107-18-6 * 5 5
2-Amino-4,6-dinitrotoluene 35572-78-2 1480

Aniline 62-53-3 2.2 4
Anthracene 120-12-7 0.73 0.73 0.18
Azobenzene 103-33-3 * 3.6 3.6
Benza dehyde 100-52-7 * 54 54
Benzene 71-43-2 * 70 46 170
Sum BTEX NOCAS 200

Benzidine 92-87-5 * 0.0002 0.0002
Benzo(a)anthracene 56-55-3 * 0.027 0.027 0.027
Benzo(a)pyrene 50-32-8 * 0.014 0.014 0.014
Benzo(b)fluoranthene 205-99-2 * 0.029 0.029 0.029
Benzo(k)fluoranthene 207-08-9 * 37 37 3.7
Benzo(g,h,i)perylene 191-24-2 * 0.1 0.1 0.1
Benzoic acid 65-85-0 * 42 9000
Benzotrichloride 98-07-7 * 0.002 0.002
Benzyl acohol 100-51-6 * 8.6 500
Benzyl chloride 100-44-7 * 2 2
Biphenyl, 1,1 - (or diphenyl) 92-52-4 14 14 14
Bis(2-chloroethyl)ether 111-44-4 * 05 0.5
Bis(2-chloroisopropyl)ether [or  Bis(2-chloro-1-methyl)ether] 39638-32-9 * 23 12 12
Bis(2-ethylhexyl)adipate 103-23-1 * 33 33
Bis(2-ethylhexyl)phthaate (or DEHP) 117-81-7 * 2.2 2.2
Bisphenol A 80-05-7 * 55 55
Bromodichloromethane 75-27-4 * 1100 1100 3200
Bromoform (tribromomethane) 75-25-2 * 320 640
Bromomethane (or Methyl bromide) 74-83-9 * 160 160 120
Brominated diphenylether 32534-81-9 0.0005
4-Bromophenyl phenyl ether 101-55-3 15

Butanol, n- 71-36-3 * 25000 25000
Butyl acetate, n- 123-86-4 * 1000 1000
Butyl alcohoal, tert- (or Butanal, tert) 75-65-0 18000 18000 18000
Butyl benzyl phthalate 85-68-7 * 19 29.4
Butyl carbamate (or 3-iodo-2-propynyl) 5540-65-360 1.9

Butylate 2008-41-5 * 11 11
Carbazole 86-74-8 * 47 47
Carbofuran 1563-66-2 * 18 0.1
Carbon disulfide 75-15-0 * 0.92 110
Carbon tetrachloride 56-23-5 * 9.8 9.8 1500
C10-C13 Chloroakanes 7440-43-9 14

Chloroacetic acid 79-11-8 * 2500 2500
Chlorobenzene 108-90-7 * 13 25 25
Chloro-m-cresol, p- (or Chloro-3-methylphenoal, 4-) 59-50-7 100 100
Chloroethane (or Ethyl chloride) 75-00-3 12 12 12
Chloromethane (or Methyl chloride) 74-87-3 5500 2700
Chloroform 67-66-3 * 620 620 815
Chloronaphthalene, b- 91-58-7 * 1600 1600
Chloronitrobenzene, p- 100-100-5 * 110 110
Chlorotoluene, 0- 95-49-8 * 390 390
Chrysene 218-01-9 * 0.35 0.35 0.35
Coronene 191-07-1 * 0.02
Cresol, 0- (or methylphenal, 2-) 95-48-7 13 1020
Cresol, m (or methyl phenol, 3-) 108-39-4 450 450
Cresol, p- (or methylphenal, 4-) 106-44-5 70 70
Cumene (or isoprpoyl benzene) 98-82-8 * 2.6 260
Cyclohexylamine 108-91-8 * 4000 4000
Cyclohexanone 108-94-1 * 26000 26000
Decane 124-18-5 49

Dibenzo(ah)anthracene 53-70-3 * 75 7.5 75
Dibenzofuran 132-64-9 37 67
Dibromoacetonitrile 3252-43-5 20
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CHEMICALS cAs# coc Freshwater Estuary Marine
[ug/L]
Dibromochloromethane 124-48-1 * 1100 1100 3200
Dibutyl phthalate 84-74-2 * 23 23
Dicholoroacetic acid 79-43-6 * 1200 1200
Dichlorobenzene (mixed isomers) 26321-22-6 * 5
Dichloroethene, cis-1,2- 156-59-2 * 590 590 22000
Dichloroethene, trans-1,2- (or 1,2-trans dichloroethylene) 156-60-5 * 590 590 22000
Dichloromethane 75-09-2 98.1 2560
Dichlorophenals, tota SEQ-NO-35-8 0.2
Diethyl phthalate 84-66-2 15 15 75.9
Di(2-ethylhexyl) phtha ate 11-78-17 16
Di-n-butyl phthalate 84-74-2 19 3.4
Di-n-octyl phthaate 11-78-40 22
Diisopropanolamine (or DIPA) 11-09-74 1600
Dimethyl phthalate 131-11-3 1.5 15 1.7
Dioxine (or 2,3,7,8- TCDD equivalents) 1746-01-6 * 5.00E-06 1.0E-06 5.E-09
Ethylbenzene 100-41-4 * 290 43 20
Ethyelene dichloride (or Dichloroethane, 1,2-) 107-06-2 * 100 1130
Ethylene glycol 107-21-1 16000 16000
Ethanol 1400
Fluoranthene 206-44-0 * 1 8 8
Fluorene 86-73-7 * 3.9 3.9 25
Formaldehyde 50-00-0 110 110
Heptachlor 76-44-8 0.0038 0.004 0.004
Heptachlor epoxide 1024-57-3 0.0019 0.004 0.00004
Hexachlorobenzene 118-74-1 0.0003 3.700 0.0003
Hexachloro- 1,3-butadiene (or HCBD) 87-68-3 4.7 0.930 0.3
Hexachlorocyclohexanes (HCH, BHC) 608-73-1 0.01
Hexachol orocyclopentadiene 77-47-4 0.07 0.07
Hexachloroethane 67-72-1 12 12 33
n-Hexane 110-54-3 0.58 3400
Hexaxhydro-1,3,5-trinitro- 1,3,5-triazine (or RDX or Cyclonite) 121-82-4 180 180
HMX (or Octogen) 2691-41-0 * 150
Hydrazine (hardness <50) 302-01-2 5
Hydrazine (hardness =>50) 302-01-2 10
Hydroquinone 123-31-9 22 45
Isodecyl diphenyl phosphate 29761-21-5 1.7
|sopropylbenzene (or Cumene) 98-82-8 2.6
Isothiazolones, total 1.0 260
Indeno(1,2,3-c,d) pyrene 193-39-5 * 0.048 0.048 0.048
Linear alkybenzene sulfonates (LAS) NA 40
Methylene chloride (or Dichloromethane) 75-09-2 2200 2200 2560
Methyl Butyl Keton (or Hexanone, 2-) 591-78-6 99
Methyl Ethyl Ketone (or 2-Butanone) 78-93-3 14000 14000 14000
Methyl hexyl ketone (2-Octanone) 111-13-7 8.3
Methyl isobutyl ketone (MIBK) 108-10-1 170 170 170
Methyl methacrylate 80-62-6 2800
Methyl teriary butyl ether (MTBE)* 1634-04-4 * 11070 8000 8000
Monochlorobenzene(or Chlorobenzene) 108-90-7 13 25
Monochlorophenols 7
n-Butylphthalate (or Di-n-butylphthal ate) 84-74-2 19 34
Naphthaene 91-20-3 * 1.1 24 1.4
Nonylphenol (or 4- Nonylphenol) 104-40-5 2
Nitrilotriacetic acid 139-13-9 5000
Nitrobenzene 98-95-3 550 66.8
Nitroglycerine 55-63-0 138
N-Nitrosodiethylamine 55-18-5 0.008 0.008
N-Nitrosodimethylamine 62-75-9 3 3
N-nitrosodi phenylamine 86-30-6 6 6
N-Nitrosodi-n-propylamine 621-64-7 05 0.5
octylphenal (or 4-(1,1',3,3-tetramethylkbutyl)-phenol) 140-66-9 0.1
PCBs (total) Polychlorinated biphenyls (PCBs or Aroclor mixture) 1336-36-3 0.014 0.014 0.01
PAHSs (Tota) 5
Pentachl oroaniline 527-20-8 0.1
Pentachl orobenzene 608-93-5 17 1.7
Pentachl oroethane 76-01-7 56.4
Pentachlorophenol (or PCP) 87-86-5 15 7.9
Phenanthrene 85-01-8 * 0.4 4.6 15
Phenol 108-95-2 50 260 21
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Phenoxy herbicides (or 2,4 D ; 2,4-Dichlorophenoxyacetic acid) 94- 75-7 280

Phenylethylene 100-42-5 72 910

Poly(acrylonitrile-co-butadiene-co-styrene) 9003-56-9 530

Propyl benzene 103-65-1 128

Propylene Glycol 5-75-56 36000 36000

Pyrene 129-00-0 * 2 0.24

Pyridine 110-86-1 2380 1300

Styrene 14808-79-8 * 100 100 100

Tetrachloroanilines (ind) 3

Tetrachloroethylene (or perchloroethylene or PCE) 127-18-4 * 120 120 45

Tetrachlorophenols 1

Toluene 108-88-3 * 130 130 200

Tribomomethane (or bromoform) 75-25-2 320

Trichlorobenzene (mixed isomers) 12002-48-1 5 5

Trichloroethylene (or TCE or Trichloroethene) 79-01-6 360 360 1940

Trichlorophenals, tota 25167-82-2 18

Triphenyl phosphate 115-86-6 4

Vinyl acetate 108-05-4 16

Vinyl benzene (or Phenylethylene) 100-42-5 72

Vinyl chloride 75-01-4 * 780 780 2.4

Xylene, o- *

Xylene, m- 108-38-3 * 18

Xylene, p- *

Xylenes, total 1330-20-7 * 100 19

Total Petroleum Hydrocarbons (TPH)

Total TPH 418.1 NOCAS * 1000 1000 100

TPH Aliphatic EC fraction >5-6 * 15

TPH Aliphatic EC fraction >6-8 * 6

TPH Aliphatic EC fraction >8-10 * 3.3

TPH Aliphatic EC fraction >10-12 * 5.6

TPH Aliphatic EC fraction >12-16 * 59

TPH Aliphatic EC fraction >16-21 *

TPH Aromatic EC fraction >5-7 * 89

TPH Aromatic EC fraction >7-8 * 64

TPH Aromatic EC fraction >8-10 * 47

TPH Aromatic EC fraction >10-12 * 33

TPH Aromatic EC fraction >12-16 * 23

TPH Aromatic EC fraction >16-21 * 21

TPH Aromatic EC fraction >21-35 * 42

Total TPH (Sfractions) * 408

TPH-gasoline NOCAS 210 210

TPH-middle distilates NOCAS 210 210

TPH- residual fuels NOCAS 210 210

Pesticides

Acephate 30560-19-1 190 190

Aciffluorfen, sodium (Blazer) 62476-59-9 * 190 190

Alachlor 15972-60-8 0.5 0.5

Aldicarb (or Temik) 116-06-3 * 0.9 0.9

Aldicarb sulfone 1646-88-4 * 46 46

Aldicarb Sulfoxide 1646-87-3 * 4.2 4.2

Aldrin 309-00-2 * 0.3 0.13 0.13

Ametryn 834-12-8 6.2 6.2

Aramite 140-57-8 * 3.09 3

Atrazine 1912-24-9 * 1.8 1.9

Azinphos methyl (or Guthion) 86-50-0 0.01 0.01

Baygon (or Propoxur) 114-26-1 * 04 0.4

Bayleton 43121-43-3 * 500 500

Benomy! 17804-35-2 * 0.3 0.3

BHC, a(or hexacholorocyclohexane, dpha or HCH-a) 319-84-6 2.2 0.005

BHC, b (or hexacholorocyclohexane, beta- or HCH b-) 319-85-7 2.2 0.046

BHC, g (or Lindane (g-hexachlorocyclohexane, g-HCH) 58-89-9 0.08 0.016 0.016

BHC, d (or hexacholorocyclohexane, delta-) 319-86-8 141 0.063

Bromacil 314-40-9 * 97 97

Bromoxymil 1689-84-5 5

Captafol 2425-06-1 * 0.9 0.9

Captan 133-06-2 * 13 1.9

Carbaryl (or Sevin) 63-25-2 * 0.2 0.32

Carbophenothion (or Trithion) 786-19-6 * 0.1 0.1

Carboxin 5234-68-4 * 60 60
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Israel Risk Based Corrective Action

CHEMICALS cAs# coc Freshwater Estuary Marine
[Hg/L]

Cholorobenzilate 510-15-6 * 0.02 0.02
Chlordane (total) 12789-03-6 * 0.0043 0.004 0.004
Chloropham 101-21-3 * 190 190
Chloropyrifos 2921-88-2 * 0.0035 0.002
Chlorpyrifos 2921-88-2 * 0.002 0.0056
Chloropyrifos, methyl 5598-13-0 * 0.003 0.04
Chlorothalonil (or Bravo) 1897-45-6 * 0.8 0.8
Chlorsulfuron 64902-72-3 * 16 16
Coumaphos 56-72-4 * 0.004 0.004
Cyanazine 21725-46-2 * 55 55
Cvclodiene pesticides: sum of: Aldrin. Dieldrin, Endrin, Isodrin 0.01
Cycoloate 1134-23-2 * 130 130
Cyhalothrin (or Karate) 68085-85-8 * 18 18
Cypermethrin 52315-07-8 * 0.001 0.001
Dacthal (or DCPA) 1861-32-1 * 310 310
Daapon 75-99-0 * 5000 5000
Dichlrodiphenyldichloroethane, p,p'- (or DDD, 4,4™-) 72-54-8 0.001 0.001 0.025
Dichlorodiphenyldichloroethene, p,p' (or DDE, 4,4*-) 72-55-9 0.001 0.001 0.14
Dichlorodiphenyltrichloroethane, p,p' (or DDT, 4,4-) 50-29-3 0.001 0.001 0.0065
DDT/DDE/DDD (total) NA 0.025 (AA)
Demeton 8065-48-3 * 0.1 0.1
Diazinon 333-41-5 * 0.043 0.002
Dicamba 1918-00-9 * 200 200
Diclofop-methyl 5133-82-73 6.1
Didecyl dimethyl ammonium chloride (or DDAC) 717-35-15 15
Dieldrin 60-57-1 * 0.056 0.002 0.11
Diquat (or 1,1'-ethylene-2,2"-bipyridylium) 2764-72-9 1.4 1.5
Dimethoate 60-51-5 6.2 0.1
Dinoseb 88-8-57 5.9 5.9
Endosulfan | 19595-59-6 0.051
Endosulfan I 33213-65-9 0.051
Endosulfan (alphatbetatsul fate) 115-29-7 0.056 0.002 0.001
Endrin 72-20-8 * 0.036 0.002 0.01
Esfenvaerate 66230-04-4 0.001
Fenitrothion 122-14-5 0.2
Glyphosate 107-18-36 120 120
Guthion 86-50-0 0.01 0.01
Imidacloprid 1382-64-13 0.23
Isophorone 78-59-1 1170 129
|soproturon 34123-59-6 1
Lindane (or BHC- g, or g-hexachlorocyclohexane or g-HCH) 58-89-9 * 0.08 0.016 0.016
Linuron 4120-52-14 45 45
Malathion 121-75-5 0.097 0.1
Maneb 12427-38-2 5.5 55
Methoprene 4059-66-98 0.53
M etal ochlor 51218-45-2 1.1 1.1
Methomyl (or Lannate) 16752-77-5 35 1
M ethoxychlor 72-43-5 * 0.019 0.003 0.03
M ethylchlorophenoxyacetic acid (or 4-chloro-2-methyl phenoxy acetic 04.74.6 7 7
|acid; 2-Methyl-4-chloro phenoxy acetic acid or MCPA)
M ethylene bisthiocyanate 6317-18-6 1
Methyl parathion and parathion 0.008
Metribuzin 2108-76-49 64 64
Mirex 2385-85-5 0.001 0.001
Molinate (or S-ethyl azepane-1-carbothioate) 2212-67-1 34
Parathion 56-38-2 0.013 0.178
Parathion and methyl parathion 0.008
Perylene 198-55-0 0.02
PETN (or Pentaerythrite-tetranitrate) 78-11-5 85000
Permethrine 5264-55-31 0.001 0.001
Phorate 298-02-2 3.62 0.005
Picloram 191-80-21 70 70
Simazine 12-23-49 32 7.3
Sulfolane (or Bondelane) 12-63-30 50000
Tebuthiuron 3401-41-81 1.6
Thiobencarb (or BOLERO) 28249-77-6 2.8
Thiram 93198-73-7 0.2
Toxaphene 8001-35-2 0.0002 0.0002 0.21
Trialate 230-31-75 0.24
Trifluralin 158-20-98 0.2
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CHEMICALS cAs# coc Freshwater Estuary Marine
[g/L]
Metals and Metalloids
Aluminum 7429-90-5 * 55 1500
Aluminum Phosphide 20859-73-8 6.5 6.5
Antimony 7440-36-0 * 30 30 500
Arsenic NOCAS * 100 36 36
Arsenic Il 7784-42-1 55
Arsenic V 7784-42-1 3.1
Barium 7440-39-3 4 1000 1000
Beryllium 7440-41-7 * 2.7 0.53 0.53
Boron 7440-42-8 1.6 1.6 1.6
Cadmium 7440-43-9 * 5 0.25 0.5
Chromium (total) NOCAS * 50 180 10
Chromium (111) 16065-83-1 * 50 180
Chromium (V) 18540-29-9 * 11 11 5
Cobalt 7440-48-4 3 3 3
Copper 7440-50-8 * 20 3.10 5
Lead 7439-92-1 * 8 5.6 5
Lithium 7439-93-2 14
Mercury (Elemental) 7439-97-6 * 0.5 0.025 0.16
Methyl mercury 22967-92-6 0.003 0.003 0.003
Molibdenum 7439-98-7 240 240 240
Nickel 7440-02-0 * 50 52 10
Selenium (total) 7782-49-2 * 5 5 60
Silver 7440-22-4 0.34 0.19 3
Thalium 7440-28-0 20 4 21.3
Tin 7440-31-5. 73 2
Tributyltin (or TBT) 688-73-3 0.008 0.002
Tributyltin oxide 56-35-9 0.026 0.05
Triphenyltin 892-20-6 0.022
Uranium, soluble salts 7440-61-1 2.6 (hardness=100)
Vanadium 7440-62-2 19 19 50
Vanadium pentoxide 1314-62-1 15
Zinc chloride 7646-85-7 15 15
Zinc 7440-66-6 * 200 40
Zirconium 7440-67-7 17
Inorganics
Chlorine cyanide (or cyanogen chloride) 506-77-4 14 14
Cyanide, (Tota, free) 57-12-5 * 5 1 5asCN
Fluoride (hardness=100) 16984-48-8 2119.4 5000
Fluorine 7782-41-4 1080
Hydrogen Cyanide (as Cyanide) 74-90-8 35 35
Hydrogen sulfide 7783-06-4 0.1 0.1
Perchlorate 7601-90-3 600 600 600
“Hierarachy:

Israeli EQS: Israel Kishon river Environmental quality Standards, Febuary 2000

Israeli Effluent Discharge L evelsto Rivers( maximal monthly average), Annex |, 2010

MOoEP- Marine and Coastal Environment Division: EQSfor the M editerranean Seain I srael, August 2002

California SF Bay RWQCB - ESL Interim Final - November 2007 - Table F-4a

US EPA Mid -Atlantic RSL Regional Screening Levels Marine Ecological Screening Benchmarks

USEPA Mid -Atlantic RSL Regional Screening Levels Freshwater Ecologica Screening Benchmarks

Florida Department of Environmenta Protection Technica Report: Development of Cleanup Target Levels (CTLs) for Chapter 62-777, F.A.C, February,
2005- Tahle 1

Austrdia- ANZECC 2000 freshwater 95%

Australian Dept. of Environment and Conservation: Assessment Levels for Soil, sediment and water, February 2010, Version 4, Revision 1
EQS European Directive 2008/105/EC Inland surface waters MAC or AA

The Netherland-Water Quality Objectives - MAC-Maximum Permissible Levels 2002 and Dutch RIVM report 601501021 for TPH fractions
Canadian Environmental Quality Quidelines CCME for freshwater
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. Crude . : : Lubricating ) ) Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
Aliphatics
Isobutane 75-28-5 X X
n-Butane 106-97-8 X X
1,3-Butadiene 106-99-0 X
cis-2-Butene 590-18-1 X
trans-2-Butene 624-64-6 X
2-Methylbutane (Isopentane) 78-78-4 X
2-Methyl-1-butene 563-46-2 X
2-Methyl-2-butene 513-35-9 X
n-Pentane 109-66-0 X X
cis-2-Pentene 627-20-3 X
trans-2-pentene 646-04-8 X
Isopentene 563-45-1 X
Cyclopentane 287-92-3 X
Methyl-tert-butyl-ether (MTBE| 1634-04-4 X
2,2-Dimethylbutane 75-83-2 X X X
2,3-Dimethylbutane 79-29-8 X X
2-Methylpentane 107-83-5 X X X
3-Methylpentane 96-14-0 X X X
Cyclohexane 110-82-7 X X X
Methylcyclopentane 96-37-7 X X X
n-Hexane 110-54-3 X X X
2,2-Dimethylpentane 590-35-2 X
2,3-Dimethylpentane 565-59-3 X X
2,4-Dimethylpentane 108-08-7 X X
2-Methylhexane 591-76-4 X X X
3,3-Dimethylpentane 562-49-2 X
3-Ethylpentane 617-78-7 X X
3-Methylhexane 589-34-4 X X X
1,1-Dimethyl cyclopentane 1638-26-2 X
cis-1,2-Dimethylcyclopentane | 1192-18-3 X
cis-1,3-Dimethylcyclopentane | 2532-58-3 X X
Ethylcyclopentane 1640-89-7 X X
Methylcyclohexane 108-87-2 X X
n-Heptane 142-82-5 X X X X X
trans-1,2-Dimethylcyclopentan| 822-50-4 X X
trans-1,3-Dimethylcyclopentan| 1759-58-6 X X
trans-2,3-Dimethyl cyclopentan| NA X
1,1,2-Trimethylcyclopentane | 4259-00-1 X
1,1,3-Trimethylcyclopentane | 4516-69-2 X
trans-1,2-cis-4-Trimetylcyclopg NA X
trans-1,2-Dimethylcyclohexane| 6876-23-9 X
1,2,3-Trimethylcyclopentane | 15890-40-1 X
1,2-Diethylbenzene 135-01-3 X
1,2,4-Trimethylcyclopentane | 4850-28-6 X
2,2,3-Trimethylpentane 564-02-3 X
2,2,4-Trimethylpentane 540-84-1 X
2,3,3-Trimethylpentane 560-21-4 X X
2,2,3,3-Tetramethylbutane 594-82-1 X
2,3,4-Trimethylpentane 565-75-3 X X
2,2-Dimethylhexane 590-73-8 X X
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. Crude . : : Lubricating ) ) Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
2,3-Dimethylhexane 584-94-1 X X
2,4-Dimethylhexane 589-43-5 X X X
2,5-Dimethylhexane 592-13-2 X X
2-Methylheptane 592-27-8 X
2-Methyl-3-Heptane 563-16-6 X
3,3-Dimethylhexane 563-16-6 X X
3-Methylheptane 589-81-1 X X
4-Methylheptane 589-53-7 X
Ethylcyclohexane 1678-91-7 X
cis-1,3-Dimethylcyclohexane 638-04-0 X
Dimethylcyclohexane 589-90-2 X
Total Benzothiophenes NA
n-Octane 111-65-9 X X X X X X
1,1,3-Trimethylcyclohexane 3073-66-3 X X
1,3,5-Trimethylcyclohexane 1839-63-0 X X
1-Methyl-2-ethylcyclohexane | 3728-54-9 X
1-Methyl-3-ethylcyclohexane | 3728-55-0 X
1-Methyl-4-ethylcyclohexane NA X X
2,5-Dimethylheptane 2216-30-0 X
2-Methyloctane 3221-61-2 X
3,4-Dimethylheptane 922-28-1 X
3-Ethylheptane 15869-80-4 X
3-Methyloctane 2216-33-3 X
4-Ethylheptane 2216-32-2 X
4-Methyloctane 2216-34-4 X
n-Nonane 111-84-2 X X X X X X X
Propylcyclohexane 1678-92-8 X
2,3-Dimethylheptane 3074-71-3 X
2,6-Dimethylheptane 1072-05-5 X
2-Methyloctane 3221-61-2 X
3-Methyloctane 2216-33-3 X X
4-Methyloctane 2216-34-4 X
trans-1,2,4-Trimethylcyclohexe| 7667-59-6 X
2,4,6-Trimethylheptane 2613-61-8 X
3-Methyloctane 2216-33-3 X
n-Butylcyclohexane 1678-93-9 X X
n-Decane 124-18-5 X X X X X X X
Isodecane 34464-38-5 X
2-Methyldecane 6975-98-0 X
4-Methyldecane 2847-72-5 X
Isoundecane 34464-43-2 X
n-Undecane 1120-21-4 X X X X X X X
2,6-Dimethyldecane 13150-81-7 X
2-Methylundecane 97659-99-9 X X
3-Methylundecane 1002-43-3 X
Hexylcyclohexane 4292-75-5 X
n-Dodecane 112-40-3 X X X X X X X X
Isododecane 7045-71-8 X
Phenylcyclohexane 827-52-1 X
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. Crude . : : Lubricating ) ) Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
2,6-Dimethylundecane 17301-23-4 X X
2-Methyldodecane 1560-97-0 X
Heptylcyclohexane 5617-41-4 X
n-Tridecane 629-50-5 X X X X X X X X
Tridecene 2437-56-1 X
| sotridecane 67923-86-8 X
3-Methyltridecane 6418-41-3 X
n-Hexadecane 629-73-2
n-Tetradecane 629-59-4 X X X X X X X X
| sotetradecane NA X
2-Methyltetradecane 1560-95-8 X
Nonylcyclohexane 2883-02-5 X
n-Pentadecane 629-62-9 X X X X X X X X
n-Hexadecane 629-73-2 X X X X X X X X
Octylcyclohexane 1795-15-9 X
n-Heptadecane 629-78-7 X X X X X X X
n-Octadecane 593-45-3 X X X X X X X
n-Nonadecane 629-92-5 X X X X X X
Pristane 1921-70-6 X X X X
n-Eicosane 112-95-8 X X X X X X
Phytane 638-36-8 X X X X
n-Heneicosane 629-94-7 X X X X X
n-Docosane 629-97-0 X X X X
n-Tetracosane 646-31-1 X X X
n-Tricosane 638-67-5 X X
n-Pentacosane 629-99-2 X X
n-Hexacosane 630-01-3 X X
n-Heptacosane 593-49-7 X
n-Octacosane 630-02-4 X
n-Nonacosane 630-03-5 X
n-Triacontane 638-68-6 X
n-Hentricontane NA X
n-Dotriacontane 544-85-4 X
n-Tritriacontane 630-05-7 X
n-Tetratriacontane 14167-59-0 X
n-Pentatriacontane 630-07-9 X
n-Hexatriacontane 630-06-8 X
n-Heptatriacontane 7194-84-5 X
n-Octatriacontane 7194-85-6 X
n-Nonatriacontane NA X
n-Tetracontane NA X
Aromatics
Benzene 71-43-2 X X X X X
Toluene 108-88-3 X X X X X X
1,2-Diethylbenzene 7194-86-7 X
Ethylbenzene 100-41-4 X X X X X
m-Xylene 108-38-3 X X X X X
o-Xylene 95-47-6 X X X X X
p-Xylene 106-42-3 X X X X
Xylenes (total) 1330-20-7 X X X
IRBCA Technical Guidance, Section 6.0
August 2014, Version 1: For publication Page 15 of 21

RAM Group (054553)



IRBCA Technical Guidance, Section 6.0
August 2014, Version 1: For publication

6-1 2w
P97 33N T50R bW 2RI 292N

Israel Risk Based Corrective Action

. Crude . : : Lubricating . . Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
1,2,3-Trimethylbenzene 526-73-8 X
1,2,4-Trimethylbenzene 95-63-6 X X X
1,3,5-Trimethylbenzene 108-67-8 X X X X
1-Ethyl-3-methylbenzene 620-14-4 X
1-Methyl-2-ethylbenzene 611-14-3 X X X
1-Methyl-3-ethylbenzene 620-14-4 X X X
1-Methyl-4-ethylbenzene 622-96-8 X X X
Indene 95-13-6 X X
|sopropylbenzene 98-82-8 X X
n-Propylbenzene 103-65-1 X X X
1,2,3,4-Tetramethylbenzene 488-23-3 X X X
1,2,3,5-Tetramethylbenzene 527-53-7 X
1,2,4,5-Tetramethylbenzene 95-93-2 X
1,2-Dimethyl-3-ethylbenzene 933-98-2 X X
1,2-Dimethyl-4-ethylbenzene 934-80-5 X X
1,3-Diethylbenzene 141-93-5 X X
1,3-Dimethyl-2-ethylbenzene | 04/04/2870 X
1,3-Dimethyl-4-ethylbenzene 874-41-9 X
1,3-Dimethyl-5-ethylbenzene 934-74-7 X X X
1,4-Diethylbenzene 105-05-5 X
1,4-Dimethyl-2-ethylbenzene | 1758-88-9 X X
1-Methyl-2-isopropylbenzene | 527-84-4 X
1-Methyl-2-propylbenzene 1074-17-5 X X
1-Methyl-3-propylbenzene 1074-43-7 X
1-Methyl-iso4-propylbenzene | 1074-55-1 X X X
1-Methyl-4-propylbenzene 1074-55-1 X X
Ethylhexyl nitrate 27247-96-7 X
Indane 496-11-7 X
trans-Decaline 493-02-7 X
Tetralin 119-64-2 X X X
sec-Butylbenzene 135-98-8 X
tert-Butylbenzene 98-06-6 X
Naphthalene 91-20-3 X X X X X X X X X
n-Butylbenzene 104-51-8 X X
1-Methylnaphthalene 90-12-0 X X X X X X X X
2-Methylbutylbenzene 3968-85-2 X X X
2-Methylnaphthalene 91-57-6 X X X X X X
1-Methyltetralin NA X
2-Methyltetralin NA X
5-Methyltetralin 2809-64-5 X
6-Methyltetralin 1680-51-9 X
Pentylbenzene 538-68-1 X
1,2,4-Triethylbenzene 877-44-1 X
1,3,5-Triethylbenzene 102-25-0 X
1,2-Dimethylnaphthalene 573-98-8 X
1,3-Dimethylnaphthalene 575-41-7 X X
1,4-Dimethylnaphthalene 571-58-4 X X X X
1,5-Dimethylnaphthalene 571-61-9 X X X
1,6-Dimethylnaphthalene 575-43-9 X
1,7-Dimethylnaphthalene 575-37-1 X
Dibenzothiophene 132-65-0 X X X
Acenaphthene 83-32-9 X X X
Acenaphthylene 208-96-8 X X X
Page 16 of 21

RAM Group (054553)



IRBCA Technical Guidance, Section 6.0
August 2014, Version 1: For publication

6-1 2w
P97 33N T50R bW 2RI 292N

Israel Risk Based Corrective Action

. Crude . : : Lubricating ) ) Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
Biphenyl 92-52-4 X X X X X
1,5-Dimethylnaphthalene 571-61-9
1-Ethylnaphthalene 1127-76-0 X X
2-Ethylnaphthalene 939-27-5 X X
1-tert-Butyl-3,5-dimethylbenze|  98-19-1 X
2,3-Dimethylnaphthalene 581-40-8 X X
2,6-Dimethylnaphthalene 581-42-0 X X X
2,7-Dimethylnaphthalene 582-16-1 X
1-tert-Butyl-3,5-dimethylbenze[  98-19-1
1-tert-Butyl-3,4,5-trimethylben|  98-23-7 X
Fluorene 86-73-7 X X X X X
4-Phenyltoluene 644-08-6 X
1,2,4-Trimethylnaphthalene 2717-42-2 X
1,2,5-Trimethylnaphthalene 641-91-8 X
1,2,6-Trimethylnaphthalene 08/05/3031 X
1,2,7-Trimethylnaphthalene NA X
1,3,5-Trimethylnaphthalene NA X X
1,3,6-Trimethylnaphthalene NA X
1,3,7-Trimethylnaphthalene 2131-38-6 X
1,4,6-Trimethylnaphthalene 2131-42-2 X
1,6,7-Trimethylnaphthalene 2245-38-7 X
2,3,6-Trimethylnaphthalene 829-26-5 X
1-Methylcarbazole NA X
2-Methylcarbazole 3652-91-3 X
3-Methylcarbazole 4630-20-0 X
4-Methylcarbazole NA X
n-Heptylbenzene 1078-71-3 X
2-Aminoanthracene 613-13-8 X
2-Aminophenanthrene 947-73-9 X
3-Aminophenanthrene NA X
4-Aminophenanthrene 17423-48-2 X
Anthracene 120-12-7 X X X X X X
n-Octylbenzene 2189-60-8 X
Phenanthrene 85-01-8 X X X X X X
1,2-Dimethylcarbazole NA X
1,3-Dimethylcarbazole NA X
1,4-Dimethylcarbazole NA X
1,6-Dimethyl dibenzothiophene| NA X
2,6-Dimethyldibenzothiophene| 89816-75-1 X
2-Ethyldibenzothiophene NA X
2-Methylfluorene 1430-97-3 X
2-Phenylindole 948-65-2 X
1-Ethylpropylbenzene 1196-58-3 X
Methylanthracene NA X
1-Methylphenanthrene 832-69-9 X X X X
2-Methylanthracene 613-12-7 X X X X
2-Methylphenanthrene 2531-84-2
4-Methylphenanthrene NA X
9-Methylphenanthrene 883-20-5 X X
3-Methylphenanthrene 832-71-3 X X
9-Cyanoanthracene 1210-12-4 X
9-Cyanophenanthrene 2510-55-6 X
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6-Phenylquinoline 612-95-3 X
1-Ethylpropylbenzene 1196-58-3
Fluoranthene 206-44-0 X X X X X X
Pyrene 129-00-0 X X X X X X
Benzo(def)carbazole 203-65-6 X
Benzo(b)naptho(2,1-d)thiophel| 205-43-6 X
Benzonaphthothiphene NA X
Benzonaphthofuran 243-42-5
Phenaphthalene NA
1,6-Dimethyl phenanthrene 20291-74-1 X
1,7-Dimethyl phenanthrene 483-87-4 X
1,8-Dimethyl phenanthrene 7372-87-4 X
1,9-Dimethyl phenanthrene 20291-73-0 X
2,3-Dimethylphenanthrene 3674-65-5 X
2,6-Dimethylphenanthrene NA X
2,7-Dimethylphenanthrene 1576-69-8 X
2,9-Dimethylphenanthrene NA X
3,6-Dimethylphenanthrene 1576-67-6 X
9-Ethylphenanthrene 3674-75-7 X
9,10-Dimethylanthracene 781-73-1 X X
Phenanthro(4,4a,4b,5-bcd)thiof NA X
1-Methylpyrene 2381-21-7 X X X
2-Methylpyrene 3442-78-2 X
4-Methylpyrene 3353-12-6 X X
2,3-Benzofluorene 243-17-4 X
Benzo(a)fluorene 238-84-6 X X X
Benzo(b)fluorene 243-17-4 X
Benzo(c)fluorene 205-12-9 X
1-Methyl-7-isopropylphenanthi]  483-65-8 X
Benz(a)anthracene 56-55-3 X X X X X
Benzo(c)phenanthrene 195-19-7 X
Benzo(g,h,i)fluoranthene 203-12-3 X X
Chrysene 218-01-9 X X X X X
9-Phenylcarbazole 1150-62-5 X
Triphenylene 217-59-4 X X X X
2-Methylchrysene 3351-32-4 X
3-Methylchrysene 3351-31-3 X
4-Methylchrysene 3351-30-2 X
6-Methylchrysene 1705-85-7 X
Benzo(a)pyrene 50-32-8 X X X X X
Benzo(b)fluoranthene 205-99-2 X X
Benzo(b,k)fluoranthene NA X X X
Benzo(k)fluoranthene 207-08-9 X X
Benzo(e)pyrene 192-97-2 X X X X X
Benzo(g,h,i)perylene 191-24-2 X X
Ethylbenz(a)anthracene NA X
Perylene 198-55-0 X X X
7,12-Dimethylbenz(a)anthracer|  57-97-6 X
Cyclopenta(cd)pyrene 27208-37-3 X X
Methybenzo(mno)fluoranthene| NA X
2-Methylcholanthene NA X
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6-1 2w

P97 33N T50R bW 2RI 292N

Israel Risk Based Corrective Action

. Crude . : : Lubricating ) ) Jet Fuels-
Chemical CASNo. oil Gasoline Diesel Kerosine and Motor Oils No. 2 Fuel Oil | No. 6 Fuel Oil Jet-4 .79
Benzo(g,h,i)perylene 191-24-2 X X X X
Indeno(1,2,3-cd)pyrene 193-39-5 X X X X
Dibenz(a,c)anthracene 215-58-7 X
Picene 213-46-7 X
Coronene 191-07-1 X X
Notes:
X: Chemical of concern. NA: Not available.
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PYT MBIND QTN 2P
Israel Risk-Based Corrective Action

Lubricating
Chemical CASNo. Cru'de Gasoline Diesel Kerosene | and Motor No. 2Fue| No. B.FUd Jet Fuel-4 Jet Fuels
Oil ) Oil Oil (5,7,8)
Oils
Aliphatics
1,3-Butadiene 106-99-0 X
cis-2-Butene 590-18-1 X
trans-2-Butene 624-64-6 X
2-Methyl-1-butene 563-46-2 X
n-Pentane 109-66-0 X X
Methyl teriary butyl ether (MTBE| 1634-04-4 X
2,3-Dimethylbutane 79-29-8 X X
2-Methylpentane 107-83-5 X X X
3-Methylpentane 96-14-0 X X X
Cyclohexane 110-82-7 X X X
Methylcyclopentane 96-37-7 X X X
n-Hexane 110-54-3 X X X
Methylcyclohexane 108-87-2 X X
n-Heptane 142-82-5 X X X X X
Aromatics
1,1-Biphenyl 92-52-4 X X X X X
1,2,3-Trimethylbenzene 526-73-8 X X
1,2,4-Trimethylbenzene 95-63-6 X X X
1,3,5-Trimethylbenzene 108-67-8 X X X X
1,3-Dimethylnaphthalene 575-41-7 X X
1-Methyl-2-ethylbenzene 611-14-3 X X X
1-Methyl-4-ethylbenzene 622-96-8 X X X
1-Methyl-4-isopropylbenzene 99-87-6 X X X
1-Methylnaphthalene 90-12-0 X X X X X X X X
2-Methylchrysene 3351-32-4 X
2-Methylnaphthalene 91-57-6 X X X X X X
6-Methylchrysene 1705-85-7 X
7,12-Dimethylbenz(g)anthracene | 57-97-6 X
Acenaphthene 83-32-9 X X X
Acenaphthylene 208-96-8 X X X
Anthracene 120-12-7 X X X X X X
Benz(a)anthracene 56-55-3 X X X X X
Benzene 71-43-2 X X X X X
Benzo(a)pyrene 50-32-8 X X X X X
Benzo(b)fluoranthene 205-99-2 X X
Benzo(e)pyrene 192-97-2 X X X X X
Benzo(g,h,i)perylene 191-24-2 X X X
Benzo(k)fluoranthene 207-08-9 X X
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PYT MBIND QTN 2P
Israel Risk-Based Corrective Action

Lubricating
Chemical CAS No. Cru'de Gasoline Diesel Kerosene | and Motor No. 2Fue| No. B.FUd Jet Fuel-4 Jet Fuels-
Oil Oils Oil Oil (5,7,8)
Chrysene 218-01-9 X X X X X
Coronene 191-07-1 X X
Dibenzothiophene 132-65-0 X X X
Ethylbenzene 100-41-4 X X X X X
Fluoranthene 206-44-0 X X X X X X
Fluorene 86-73-7 X X X X X
Indene 95-13-6 X X
Indeno(1,2,3-cd)pyrene 193-39-5 X X X X
Isopropylbenzene 98-82-8 X X
Naphthalene 91-20-3 X X X X X X X X X
n-Butylbenzene 104-51-8 X X
n-Propylbenzene 103-65-1 X X X
Perylene 198-55-0 X X X
Phenanthrene 85-01-8 X X X X X X
Pyrene 129-00-0 X X X X X X
sec-Butylbenzene 135-98-8 X
tert-Butylbenzene 98-06-6 X
Toluene 108-88-3 X X X X X X
Xylene (m) 108-38-3 X X X X X X X
Xylene (0) 95-47-6 X X X X X X X
Xylene (p) 106-42-3 X X X X X X
Xylenes (total) 1330-20-7 X X X X X X
Notes:

X: chemical of concern.

IRBCA Technica Guidance, Section 6.0
August 2014, Version 1: For publication Page 21 of 21 RAM Group (050405)



(x) 6-3 n7av0
17178 D"ID'0 170
D'MYON D''AN MITRI DMIVOXT [12'0% NI NN'wA

'K Mmipa nn'vwn 1 ann

“NINAN NI7RYUNN N2 'K NI NN

DXNN N IX) N 1 -0 NIND 7w 7NNna K¥N1 DNITAN ITRD W 71220 DRN
,DAN ,02T N2 ,NNN L,7N1) 0"7'y oM qian (NIYIN YR DT AENN 0'RINY
?('D1 Tz Nivn

217 7Moa IX ANXA (N7ITA 911N NDMNA [120) DX NINTX W' DRN

D'VINTNI DNIVOXT? NINXK T2 NIYAY QY IR DINDITA DIWpR 17200 RN
20"M71N

?001TN TN 7w 70200 n" 1 7nna IX 71222 DUYVOXT DNYONN W' DND
2 70T AN 0P DN DAYNd owim 1R n'p 1 9w monpn i
.0M IA1 MNRA D'VOXRIZN DMONNAN

7v 70200 n"p 1 7NN IR ONRA NTNON N1D02 IX D'MYINA L,DNT) DT W' DXRN
?2"DMITX" 0T W' OXN ?DNITAN JITRN

D'XINY DXNNA N IX) N7 1 7NnNa N0 N'NaN D'WRAY DNITN W' DXD
?200ITAN ITRAN (MWD NYRAYI D' Ipn

n"p 1 PnIna IN AN (D'NAY IX NIPN) 'N19 IX TNON NI'NAN D'AIYN DT W' DXD
?2DNITAN ATRAN (NIMWIN NYRAYI DMIZA D'XINY DN NI IX)

70 7¥ 2 MIpan NNy DR DY7wUNY 27 nigRkwnn NNk 707 Ypt X NaIwnn ox
.D"A171IPRN D2I1D'0N

(050405) RAM nx1ap 3nn 1- 1y

6.0 7°vo

JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



(2) 6-3 n'av
17178 D1ID'0 W70
D7N'YI0ID D'AN MITNI DNIVOXT [12'0%7 M NN'wA
2 nipa nn'vn,1 an

IN/I D"A171PR DMI09XT7 YanT D710 ANXKT DNIYEn DMt onnin oxn 1 aTRe
?0INN ' T AN NITRY
NINK T2 127 IX 0N1'A7 ,q0wn? 071D ANK? DY DMam DN oxn (K1

?0InN M7
?0DINNN ' 0T NKRY DNIYEN D'nm onin oxkn (1
?21717X 1109¥ 7W DNN NITR? 0'0791 "NRNN DINN M oxN (A1

NN AITXR? IR/ DMA7IR DNI09X7 YIANT D710 AINRNN DMNITA DNIN OXRD 12 a'7RY
2'OIN XN IX D' X7 N7 ATRO7W NNavn T

?ANN2 NNYN1 D' X7 N7 NTRO DRN (K2

?nmm X7 N1 NTRO 7w nnavn v oRkn (22

DNIVOXT DO'N¥N) 1AW DIZA2 WNONN? N7 nmm X7 N1 A9 no'o oxn (a2
20rnn NIt IR/ DMAI7IER

NWE 9w Nt My 0MI7IER 0MIVoOXY7 0N MNKNN 0'TIVN 0'77'D oxN (3 n'Re
?NNI50'Y NNIT 170N 0'ONOIN D'VIN'TO T IX NAMT T ,NIYOYIN

7v nown 191 IX (DMon 0-1) NMarryn yparn N2dWA DTIVN 077D v o (K3
2vipn

19 NP 7Y D'NY NIYYNRY 1YY I queaY? 07D oTivn 0D oo (23
?nown

IN/I D"MA7IZX DNIVOXT7 YIANT7 D7D ANK? DNIYED DTIVN D7D DORN 4 aINY
?7'w' yan NIYXNRA N''NN ITRY

V7PN YW NVWN 191 IX MI'7YN YN N1OWA DYTIVN D7D v RN (R4

?ANN2 0DYINRINI0VID NNN NITR IR/ DMAIZIPR DNI09¥Y W RN (24

D'77'M"D 7¥ NO'RY T 0MAI7IPR DMIVOXTYT Y'an7 0Y71D' DTIVN DY777'n'D DXRN 5 nINY
2NI'YP-NN NNYNA V1IN 7AR7 DFTAYIN D'TIVN D'Y9777'nD IR D' TIYN D'9' T

?ANX2 0'¥'O1 D'TIVN D'9'T1 D'77'D W' DRN (RS

2N MIND IX AN VN2 11AYT7 071D NN DYTIVN DD oRn (25

IN/I D™MAI7IPR DNIVOXT7 YANYT DY71D' ANKA NXD WK DTIVN 0'77''D ORND 6 nIRY

?0'Mn™m DNIN IR NIFNL,DNNAYX YR Y Y 7D 0T nvtnn NITR

(N X70) yppn NN L NITITN DRI I NDWN 9] DFTIVN 077D W DRN (K6
?0NTRN 19 7 IN

(050405) RAM nx1ap 3 inn 2- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



D'NAIXD O'NNY 'T' 7V NA901 IX NNP7IY OTNKA VP2 O'TIYN D'Y97'n'D INYN) DRN - (26
rahhal

,D'2YY ,[120) D'NAXN DIITIN NP2 IX MNXKA DPYON DMAIZIPR DNI09¥Y W' DRN (26
?anxa (‘1D oy 0w

77NX2 N7 NN2AVXAT7 N0 YA DFTIVN DY77'ND INYNY DRN (T6

IN/I D"A17I7X DMI0V9XY7 YaNT D710 ONXKA DIIZRY D'TIYN 0'77'D DXRN 7 AINY
?00XK1? NN T 12YN NIYXARKA N'NN NITRY?

YUNT? 1Y NIRD Twn PY RN 77 NIPRYAN N IR DN N7RWY DAIWNN OX
.DMI7IPR 0NI09X7 7aIpn MY 1D'0 NN ONRN DX YIAp? Noon  ndwn

(050405) RAM nx1ap 3 7inn 3- Ty 6.0 7 vo
JRBCA nrmaa
T2°¥% 01079 ,2014 VoKX



(R) 6-4 7oav
YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

Ecological
Chemical CASH ! Rc'i)c(f Screening Level
[mg/kg]

VOC'sand SVOC's
1,2-Dibromo-3-chloropropane (or 1,2-DBCP) 96-12-8 * 3.52E-02
1,2,3,4-Tetrachlorobenzene 634-66-2 5.00E-02
1,2,3,5-Tetrachlorobenzene 634-90-2 5.00E-02
1,2,4,5-Tetrachlorobenzene 95-94-3 5.00E-02
1,1,1-Trichloroethane (or Methyl chloroform or chloroethene or Genklene) 71-55-6 1.00E-01
1,1,2- Trichloroethane (or 1,1,2-TCA or viny; trichloride or b-trichloroethane ) 79-00-5 1.00E-01
2,4,5-Trichlorophenoxyacetic acid 93-76-5 5.96E-01
Acengphthene 83-32-9 * 2.15E+01
Acengphthylene 208-96-8 * 3.20E+02
Acetone 67-64-1 2.50E+00
Acetonitrile 75-05-8 1.37E+00
Acetophenone 98-86-2 3.00E+02
Acetylaminofluorene, 2- 53-96-3 5.96E-01
Acrolein 107-02-8 5.27E+00
Acrylonitrile 107-13-1 2.39E-02
Aliphatic non-chlorinated (each) 3.00E-01
Allyl chloride 107-05-1 1.34E-02
Aminobiphenyl, 4- 92-67-1 3.05E-03
Aniline 62-53-3 5.68E-02
Anthracene 120-12-7 * 1.00E+01
/Azobenzene (p- dimethylamino) 60-11-7 4.00E-02
Benzene 71-43-2 * 2.55E-01
Benz(a)anthracene 56-55-3 * 6.20E+00
Benzo(a)pyrene 50-32-8 * 1.00E+00
Benzo(b)fluoranthene (or 3,4-Benzofluoranthene) 205-99-2 * 6.20E+00
Benzo(k)fluoranthene 207-08-9 6.20E+00
Benzo(g,h,i)perylene 191-24-2 * 1.19E+02
Biphenyl, 1,1 - (or diphenyl) 92-52-4 6.00E+01
Bis(2-chloroethoxy)methane 111-91-1 3.02E+02
Bis(2-chloroethyl)ether 111-44-4 2.37E+01
Bis(2-chloroisopropyl)ether [or Bis(2-chloro-1-methyl)ether] 108-60-1 1.99E+01
Bis(2-ethylhexyl)phthalate (or DEHP) 117-81-7 9.25E-01
Bromodichloromethane (or Dichlorobromomethane) 75-27-4 5.40E-01
Bromoform (or Tribromomethane) 75-25-2 * 1.59E+01
Butyl benzyl phthalate 85-68-7 2.39E-01
Carbon disulfide 75-15-0 9.41E-02
Carbon tetrachloride (or Tetrachloromethane) 56-23-5 * 1.00E-01
Catechol (or Dihydroxybenzene, o-) 7295-85-4 5.00E-02
Chloroacetamide 79-07-2 5.00E-03
4-Chloro, 3-methyl phenol 59-50-7 7.95E+00
2-(4- chloro-2-methyl phenoxy) acetic acid (or MCPA) 94-74-6 5.00E-05
Chloranilines 271-34-265 5.00E-03
3-Chloroaniline 108-42-9 2.00E+01
4- Chloroaniline, p- 106-47-8 1.10E+00
Cholorobenzilate 510-15-6 5.05E+00
Cholorobenzenes (total) 108-90-7 1.31E+01
Chloroform (or Trichloromethane) 67-66-3 * 1.19E+00
Chloronaphthalene, b- (or 2- Chloronaphthalene) 91-58-7 1.22E-02
Chloronaphthal ene (sum) 2.30E+01
Chlorophenal, 2- 95-57-8 2.43E-01
Chlorophenol, 3- 108-43-0 7.00E+00
Chlorophenal, 4- 106-48-9 1.00E-02
Chlorophenoals (total) na 2.43E-01
Chlorprene 126-99-8 2.90E-03
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YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

(R) 6-4 7oav

Ecological
Chemical CASH ! Rc'i)c(f Screening Level
[mg/kg]

Chloropyrifos 2921-88-2
Chrysene 218-01-9 * 6.20E+00
Cresol [4,6-dinitro-0-] 534-52-1 1.44E-01
Cresol, m (or 3- Methyl phenol) 108-39-4 3.49E+00
Cresol, 0- (or 2- Methyl phenol) 95-48-7 4.04E+01
Cresol (or p-chloro-m-, Chloro-3-methylphenoal, 4-) 59-50-7 1.63E+02
Cresols (total) 1319-77-3 1.30E+01
Cyclohexane 110-82-7 * 1.00E-01
Cyclohexanone 108-94-1 1.50E+02
Dibenzo(ah)anthracene 53-70-3 * 1.00E-01
Dibromochloromethane 124-48-1 2.05E+00
Dibromoethane, 1,2- (or Ethylene dibromide or EDB) 106-93-4 1.23E+00
Dibutyl Phthaate 84-74-2 3.60E+01
Dichloroaniline, 2,4- 554-00-7 1.00E+02
Dichloroaniline, 3,4- 95-76-1 2.00E+01
Dicholorobenzene, 1,2- (or Dichlorobenzene, 0-) 95-50-1 1.00E-01
Dichlorobenzene, 1,3- (or Dichlorobenzene, m-) 541-73-1 1.00E-01
Dichlorobenzene, 1,4- 106-46-7 5.46E-01
Dichlorobenzenes (sum) 25321-22-6 1.90E+01
Dichlorobenzidine, 3,3- 91-94-1 6.46E-01
Dichlorodifluoromethane 75-71-8 3.95E+01
Dichloroethane, 1,1- 75-34-3 1.00E-01
Dichloroethane, 1,2- (or Ethylene dichloride or EDC) 107-06-02 1.00E-01
Dichloroethene, 1,1- (or Vinylidene chloride) 75-35-4 1.00E-01
Dichloroethene, 1,2- (sum: cis +trans) 540-59-0 1.00E-01
Dichloroethene, trans-1,2- (or 1,2-trans-Dichloroethylene) 156-60-5 7.84E-01
Dichlorophenal, 2,4- 120-83-2 5.00E-02
Dichlorophenal, 3,4- 95-77-2 2.00E+01
Dichlorophenal, 2,6- 87-65-0 1.17E+00
Dichlorophenols (sum) 2.20E+01
Dichloropropane, 1,2- 78-87-5 1.00E-01
Dichloropropane (sum) 2.00E+00
Dichloropropene, 1,2- (cis and trans) 1.00E-01
Dichloropropene, 1,3- trans) 10061-02-6 3.98E-01
Dichloropropene, 1,3- (cis) 10061-01-5 3.98E-01
Diethyl phthalate 84-66-2 2.48E+01
Di-isobutyl phthalate (or DIBP) 84-69-5 1.00E-01
Diisopropanolamine (or DIPA) 110-97-4 1.80E+02
Dihexyl phthalate 84-75-3 2.20E+02
Dimethyl aminoazobenzene, p- 60-11-7 4.00E-02
Dimethylbenz(a)anthracene, 7,12- 57-97-6 1.63E+01
Dimethylbenzidine (3,3-) 119-93-7 1.04E-01
Dimethyl phenethylamine, aa 122-09-8 3.00E-01
Dimethyl phthalate 131-11-3 8.20E+01
Dimethyl phenal, 2,4- 105-67-9 1.00E-02
Di-n-butyl Phthalate (or n-Butylphthalate) 84-74-2 1.50E-01
Dinitrobenzene, 1,3- (m-) 99-65-0 6.55E-01
Dinitrophenol, 2,4- 51-28-5 6.09E-02
Dinitrotoluene, 2,4- 121-14-2 1.28E+00
Dinitrotoluene, 2,6- 606-20-2 3.28E-02
Di-n-octyl phthalate 117-84-0 7.09E+02
Diphenylamine 122-39-4 1.01E+00
Ethylbenzene 100-41-4 * 5.16E+00
Ethyl methacrilate 97-63-2 3.00E+01
Fluoranthene 206-44-0 * 1.54E+01
Fluorene 86-73-7 * 2.50E-01
Formaldehyde 50-00-0 1.60E-01
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(R) 6-4 7oav
YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

Ecological
Chemical CASH ! Rc'i)c(f Screening Level
[mg/kg]

Furan 110-00-9 6.00E+02
Hexachlorobenzene 118-74-1 5.00E-02
Hexachloro- 1,3-butadiene (or HCBD) 87-68-3 3.98E-02
Hexachloroethane 67-72-1 5.96E-01
Hexachlorocyclopentadiene T7-47-4 7.55E-01
Hexachlorophene 70-30-4 1.99E-01
n-Hexane 110-54-3 4.90E-01
Hexanone (2-) 591-78-2 1.26E+01
Hydrochinon (or dihydroxybenzene- p) 123-31-9 5.00E-02
Indeno(1,2,3-c,d) pyrene 193-39-5 * 1.00E-01
Isophorone 78-59-1 1.39E+02
Isosafrole 120-58-1 9.94E+00
Methacrylonitrile 126-98-7 5.70E-02
M ethapyrilene 91-80-5 2.78E+00
2-(2-methoxyethoxy)ethanol (or DEGME or methoxydiglycol) 11-77-3 3.00E-01
Methyl bromide 74-83-9 2.35E-01
Methyl Chloride 74-87-3 1.04E+01
Methyl cholanthrene, 3- 56-49-5 7.79E-02
Methyl, 2- 4,6-dinitrophenol 534-52-1 1.44E+00
Methyl Ethyl Ketone (or MEK or 2-Butanone) 78-93-3 8.96E+01
Methyl lodide 74-88-4 1.23E+00
Methyl methacrylate 80-6-26 9.84E+02
Methylnaphthalene, 2- 91-57-6 3.24E+00
Methyl, 4-2-pentanone 108-10-1 4.43E+02
Methylene chloride (or Dichloromethane or DCM) 75-09-2 1.00E-01
M ethylene bromide (or dibromomethane) 74-95-3 6.50E+01
Monochloroanilines (sum of 3 isomers) na 5.00E-03
Monochlorobenzenes 108-90-7 1.00E-01
Monochloronphthalenes 1.20E-01
Monochlorophenols (total) 5.00E-02
Naphthaene 91-20-3 * 5.00E+00
Naphtoquinone, 1,4- 1300-15-4 1.67E+00
Naphthylamine, 1- 134-32-7 9.34E+00
Naphthylamine, 2- 91-59-8 3.03E+00
Nitroaniling, m- 99-9-2 3.16E+00
Nitroaniline,o- 88-74-4 7.41E+01
Nitroaniline, p- 100-1-6 2.19E+01
Nitrobenzene 98-95-3 1.31E+00
Nitro-o-toluidine, 5- 99-55-8 8.73E+00
Nitrophenol, 2- (o-) 88-75-5 1.60E+00
Nitrophenol, 4- (or Nitrophenal, p-) 100-02-7 5.12E+00
Nitroquinoline, 4-1-oxide 56-57-5 1.22E-01
Nitrosodiethylamine, N- 55-18-5 6.93E-02
Nitrosodimethylamine, N- 62-75-9 3.21E-05
Nitroso-di-n-butylamine, N- 924-16-3 2.67E-01
Nitrosodiphenylamine, N- 86-30-6 5.44E-01
Nitroso-di-n-propylamine, N- 621-64-7 5.45E-01
Nitrosomethylethylamine, N- 10595-95-6 1.66E-03
Nitrosopiperidine, N- 1007-75-4 6.65E-03
Nitrosopyrrolidine, N- 930-55-2 1.26E-02
PCOC (or p-chloro-o-cresol or 4-chloro-2-methyl phenol) 1570-64-5 1.20E+00
PCMC (or -chloro-m-cresol or 4-chloro-3-methylphenol) 59-50-7 6.20E-01
Pentachl oroaniline 527-20-8 1.00E+02
Pentachl orobenzene 608-93-5 5.00E-02
Pentachl oroethane 76-01-7 1.07E+01
Pentachl orophenol (or PCP) 87-86-5 2.10E+00
Pentachl oronitrobenzene 82-68-8 7.09E+00
Phenacetine 62-44-2 1.17E+01
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(R) 6-4 7oav
YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

Ecological
Chemical CASH ! Rc'i)c(f Screening Level
[mg/kg]

Phenanthrene 85-01-8 * 1.00E-01
Phenol 108-95-2 1.40E+01
Phenolic compounds, non chlorinated 1.00E+00
Phenols (mono- & dihydric) 108-95-2 3.80E+00
Phenylethylene (or Vinyl benzene) 100-42-5 1.00E-01
Phenylenediamine, p- 106-50-3 6.16E+00
Phthalic acid esters (each) 3.00E+01
Picoline, 2- 109-06-8 9.90E+00
Polychlorinated biphenyls (Total PCBs or Aroclor mixture) 1336-36-3 5.00E-01
Polychlorinated dibenzo-p-dioxins/dibenzo furans PCDDs, PCDFs PCDD-s 4 ng TEQ/kg
Polychlorinated dibenzofurans 51207-31-9 3.86E-05
Propanol, 2- 67-63-0 2.00E+01
Propionitrile 107-1-20 4.98E-02
0,0-diethyl 0-2-pyrazinylphosphorothiate 297-97-2 7.99E+02
Pyrene 129-00-0 * 1.00E-01
Pyridine 110-86-1 1.00E-01
Resorcinol 108-46-3 5.00E-02
Quinoline 1.00E-01
Safrole 94-59-7 4.04E-01
Styrene (or Phenylethylene) 100-42-5 * 1.00E-01
Tetrachloroaniline, 2,3,5,6- 3481-20-7 2.00E+00
Tetrachlorobenzenes (sum) 2.20E+00
Tetrachlorodibenzo-p-dioxin 2,3,7,8- 1746-1-6 1.99E-07
Tetrachloroethane, 1,1,1,2- 630-20-6 2.25E+02
Tetrachloroethane, 1,1,2,2- 79-34-5 1.00E-01
Tetrachloroethylene (or PCE or 1,1,2,2-Tetrachloroethylene) 127-18-4 * 1.00E-01
Tetrachloromethane (or Carbon tetrachloride) 56-23-5 1.00E-01
Tetrachlorophenol, 2,3,4,5- 4901-51-3 2.00E+01
Tetrachlorophenol, 2,3,4,6- 58-90-2 1.99E-01
Tetrachlorophenols (total) 2516-78-33 1.99E-01
T etraethyl dithiopyrophosphate 3689-24-5 5.96E-01
Tetrahydrofuran 109-99-9 7.00E+00
Tetrahydrothiophene 110-01-0 8.80E+00
Toluene 108-88-3 * 5.45E+00
Toluidine, 0- 95-53-4 2.97E+00
Tribromomethane (or Bromoform) 75-25-2 1.59E+01
Trichloroaniline, 2,4,5- 636-30-6 2.00E+01
Trichlorobenzene, 1,2,3- 87-61-6 5.00E-02
Trichlorobenzene, 1,2,4- 120-82-1 5.00E-02
Trichlorobenzene, 1,3,5- 108-70-3 5.00E-02
Trichlorobenzene (sum) 12002-48-1 1.10E+01
Trichlorofluoromethane 75-69-4 1.64E+01
Trichloromethane (or Chloroform) 67-66-3 1.19E+00
Trichloroethylene (or TCE or Trichloroethene, 1,1,2-) 79-01-6 1.00E-01
Trichlorophenal, 2,4,5- 95-95-4 1.41E+01
Trichlorophenal, 2,4,6- 88-06-2 5.00E-02
Trichlorophenols (sum) 5.00E-02
Trichloropropane, 1,2,3- 96-18-4 3.36E+00
triethyl phosphorothioate, 0,0,0- 126-68-1 8.18E-01
Trinitrobenzene,1,3,5- [Sym-] 99-35-4 3.76E-01
Vinyl acetate 108-5-4 1.27E+01
Vinyl chloride 75-01-4 * 6.46E-01
Xylenes, total 1330-20-7 * 3.00E+00
Total Petroleum Hydrocarbons (TPH)
Minera Oil 5.00E+01
Low Molecular Weight PAHs na 2.90E+01
High Molecular Weight PAHs na 1.10E+00
PAHSs (Tota) SEQ NO-27-3 3.01E+01
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(R) 6-4 7oav
YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

Ecological
Chemical CASH ! Rc'i)c(f Screening Level
[mg/kg]

Total TPH (minerd oil) NOCAS 5.00E+01
TPH Aliphatic EC fraction >5-6 * 5.50E-01
TPH Aliphatic EC fraction >6-8 * 5.40E-01
TPH Aliphatic EC fraction >8-10 * 4.90E-01
TPH Aliphatic EC fraction >10-12 * 9.10E-01
TPH Aliphatic EC fraction >12-16 * 9.90E+00
TPH Aliphatic EC fraction >16-21 *
TPH Aromatic EC fraction >5-7 * 1.30E+00
TPH Aromatic EC fraction >7-8 * 1.50E+00
TPH Aromatic EC fraction >8-10 * 1.70E+00
TPH Aromatic EC fraction >10-12 * 2.00E+00
TPH Aromatic EC fraction >12-16 * 2.40E+00
TPH Aromatic EC fraction >16-21 * 3.10E+00
TPH Aromatic EC fraction >21-35 * 7.00E+00
Total TPH (Sfractions) 3.14E+01
Pesticides
Aldrin 309-00-2 3.32E-03
Aramite 140-57-8 1.66E+02
Atrazine 1912-24-9 * 7.10E-01
BHC apha (or hexacholorocyclohexane, apha- or HCH, apha or Benzohexachloride) 319-84-6 9.94E-02
BHC, beta (or hexacholorocyclohexane, beta= or HCH b-) 319-85-7 3.98E-03
BHC, delta (or hexacholorocyclohexane, HCH d-) 319-86-8 9.94E+00
BHC, gamma-Lindane (or hexacholorocyclohexane, HCH g-) 58-89-9 1.00E-02
Captan 133-06-2 2.39E+02
Carbaryl (or Sevin) 63-25-2 4.50E-01
Carbofuran 1563-66-2 1.70E-02
Chlordane (total) 57-74-9 * 2.24E-01
Didlate 2303-16-4 4.52E-01
Dichlrodiphenyldichloroethane, p,p- (or DDD, 4,4™- or sum DDD 72-54-8 7.58E-01
Dichlorodiphenyldichloroethene, p,p' (or DDE, 4,4- or sum DDE) 72-55-9 5.96E-01
Dichlorodiphenyltrichloroethane, p,p' (or DDT, 4,4 ) 50-29-3 3.50E-03
DDT (total) or sum DDT 2.10E-02
DDT/DDE/DDD (totd) or Total DDTs 2.10E-02
Dieldrin 60-57-1 4.90E-03
Dimethoate 60-51-5 2.18E-01
Dinoseb 88-85-7 2.18E-02
Dioxane, 1,4 123-91-1 2.05E+00
Dioxin (or 2,3,7,8- TCDD equivaents, sum I-TEQ) 1746-01-6 1.99€-07
Disulfoton 298-04-4 1.99E-02
D (24) 94-75-7 2.72E-02
Endosulfan (alpha+ beta+ sulfate) -mixed isomers 115-29-7 1.19E-01
Endosulfan, alpha 959-98-8 1.19E-01
Endosulfan, beta 33213-65-9 1.19E-01
Endosulfane sulfate 1031-07-8 3.58E-02
Endrin 72-20-8 * 1.01E-02
Endrin aldehyde 7421-93-4 1.05E-02
Famphur 52-85-7 4.97E-02
Guthion (or azinphos-methyl) 865-00-0 5.00E-06
Heptachlor 76-44-8 * 5.98E-03
Heptachlor epoxide 1024-57-3 1.52E-01
Maneb 12427-38-2 2.00E-03
M ethoxychlor 72-43-5 * 1.99E-02
Methyl parathion 298-00-0 2.92E-04
Parathion 56-38-2 3.40E-04
Phorate 298-02-2 4.96E-04
Pronamide 23950-58-5 1.36E-02
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(R) 6-4 7oav
YRR TINR PRI APMIPR MR
Israel Risk Based Corrective Action

Ecological
Chemical CASH 'RC%C(f Screening Level
[mg/kg]

2,4,5-TP (or Silvex) 93-72-1 1.09E-01
Sulfolane (or Bondelane) 126-33-0 8.00E-01
Thiophene 108-88-3 1.00E-01
Toxaphene 8001-35-2 1.19E-01
Metals
Antimony 7440-36-0 2.00E+01
Arsenic 7440-38-2 * 1.80E+01
Arsenic V 7784-42-1 1.80E+01
Barium 7440-39-3 5.00E+02
Beryllium 7440-41-7 2.10E+01
Cadmium 7440-43-9 * 3.60E-01
Chromium (111) 16065-83-1 * 3.40E+01
Chromium (V) 18540-29-9 7.80E+01
Chromium (total) 7440-47-3 1.30E+02
Cobalt 7440-48-4 4.00E+01
Copper 7440-50-8 * 7.00E+01
Lead 7439-92-1 * 5.60E+01
Mercury (total) 7439-97-6 * 1.00E+00
Molibdenum 7439-98-7 2.00E+00
Nickel 7440-02-0 * 1.30E+02
Organo-tin compounds (sum) 2.50E+00
Selenium 7782-49-2 * 1.00E+00
Silver 7440-22-4 * 4.20E+00
Thalium 7440-28-0 1.00E+00
Tin (total) 7440-31-5 5.00E+00
Tributyltin oxide 56-35-9 1.00E-03
Uranium, inorganic 7440-61-1 2.30E+01
Vanadium 7440-62-2 1.30E+02
Zinc 7440-66-6 * 1.20E+02
Inorganics
Cyanide, free (total) 57-12-5 * 1.00E+00
Cyanide (total complex) 5.00E+00
Thiocyanates (total) 1.00E+00
Others
Methyl mercury 22967-92-6 1.58E-03
Notes:

Soil concentrations are presented on adry weight basis.
Concentrations were obtained from the following sources:

USEPA RCRA RegionV ESL

US EPA Eco-SSL (Background levels of metals taken into consideration)
Canadian Environmental Quality Guidelines CCME -Agricultura or soil and Food Ingestion

Dutch Target value 2009

Australian Dept. of Environment and Conservation: Assessment Levels for Soil, sediment and water, February 2010, Version 4, Revision 1

NOAA SQUiRTs
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(2) 6-4 mhav

2IVINITOY TIRE MR NPIDIPR NN
Israel Risk Based Corrective Action

L owest EffectsLevel /
. IRBCA . . Threshold Effect Level
Chemical CAS# coc Bioaccumulative M aximum Permissible L evels
MAC (mg/kg)
VOC'sand SVOC's
1,1-Biphenyl - (or diphenyl) 92-52-4 * 1.22E+00
4- Chloroaniline, p- 106-47-8 1.46E-01
2-Chlorophenol 95-57-8 3.12E-02
1,2-Dicholorobenzene (or Dichlorobenzene, 0-) 95-50-1 B 1.65E-02
1,3-Dichlorobenzene (or Dichlorobenzene, m-) 541-73-1 B 4.43E+00
1,4- Dichlorobenzene 106-46-7 B 3.18E-01
3,3-Dichlorobenzidine 91-94-1 1.27E-01
1,1-Dichloroethane 75-34-3 5.75E-04
1,2-Dichloroethane (or Ethylene dichloride or EDC) 107-06-2 * 2.60E-01
1,1-Dichloroethene (or Vinylidene chloride) 75-35-4 3.10E-02
cis-1,2-Dichloroethene 156-59-2 B 1.94E-02
trans-1,2- Dichloroethene (or 1,2-trans-Dichloroethylene) 156-60-5 1.05E+00
2,4-Dichlorophenol 120-83-2 1.17E-01
1,2-Dichloropropane 78-87-5 3.33E-01
1,3-Dichloropropene (or 1,3-Dichloroproplylene) 542-75-6 5.09E-05
7,12-Dimethylbenz(a)anthracene 57-97-6 6.64E+01
2,4-Dimethyl phenol 105-67-9 2.90E-02
2,4-Dinitrophenol 51-28-5 6.21E-03
2,4-Dinitrotoluene 121-14-2 4.16E-02
2,6-Dinitrotoluene 606-20-2 3.98E-02
1,4-Dioxane 123-91-1 1.19E-01
1,2,3,4-Tetrachlorobenzene 634-66-2 B 7.02E-01
1,2,4,5-Tetrachlorobenzene 95-94-3 B 1.09E+00
1,1,2,2-Tetrachloroethane 79-34-5 * 1.36E+00
2,3,4,6-Tetrachlorophenol 58-90-2 2.84E-01
1,2,3-Trichlorobenzene 87-61-6 8.58E-01
1,2,4-Trichlorobenzene 120-82-1 B 2.10E+00
1,1,1-Trichloroethane (or methyl chloroform) 71-55-6 3.02E-02
2,4,6-Trichlorophenol 88-06-2 2.13E-01
2,4,5-Trichlorophenoxyacetic acid 93-76-5 1.23E+01
2,4,6- Trinitrotoluene (or TNT) 118-96-7 * 9.20E-02
Acenaphthene 83-32-9 B 6.71E-03
Acengphthylene 208-96-8 B 5.87E-03
Acetone 67-64-1 9.90E-03
Acetonitrile 75-05-8 5.60E-02
Acetylaminofluorene, 2- 53-96-3 1.53E-02
Acrolein 107-02-8 1.52E-05
Acrylonitrile 107-13-1 1.20E-03
Aniline 62-53-3 3.10E-04
Anthracene 120-12-7 * B 5.72E-02
/Azobenzene [p-(dimethylamino)] 103-33-3 3.18E-01
Benzene 71-43-2 * 1.42E-01
[[Benz(a)anthracene 56-55-3 * B 1.08E-01
[Benzo(@)pyrene 50-32-8 * B 1.50E-01
[[Benzo(b)fluoranthene (or 3,4-Benzofluoranthene) 205-99-2 * B 2.72E-02
[[Benzo(K)fluoranthene 207-08-9 B 2.40E-01
[[Benzo(g,h,i)perylene 191-24-2 * B 1.70E-01
[[Benzoic acid 65-85-0 6.50E-01
[Benzyl alcohol 100-51-6 1.04E-03
[[Hexachlorocyclohexanes (HCH, BHC) 608-73-1 B 3.00E-03
[[Bis(2-chloroethyl)ether 111-44-4 3.52E+00
(IBis(2-ethylhexyl)phthalate (or DEHP) 117-81-7 1.80E-01
|I_3romoform (tribromomethane) 75-25-2 * 6.54E-01
F?aromophenyl—4— phenyl ether 101-55-3 B 1.23E+00
Butyl benzyl phthalate 85-68-7 1.09E+01
Carbofuran 1563-66-2 3.44E-03
Carbon disulfide 75-15-0 8.51E-04
Carbon tetrachloride (or Tetrachloromethane) 56-23-5 * 6.42E-02
Cholorobenzilate 510-15-6 1.45E+00
Cholorobenzenes (total) 108-90-7 8.42E-03
Chloroform (or trichloromethane) 67-66-3 * 1.21E-01
Chloronaphthalene, b- ( or 2- Chloronaphthalene) 91-58-7 4.17E-01
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Israel Risk Based Corrective Action

Lowest EffectsLevel /
. IRBCA . ) Threshold Effect Level
Chemical CAS# coc Bioaccumulative M aximum Permissible L evels
MAC (mg/kg)
Chrysene 218-01-9 * B 1.66E-01
Cresol [4,6-dinitro-0-] 534-52-1 1.04E-01
Cresol, m- (or 3- Methyl phenol) 108-39-4 5.24E-02
[[Cresal, o- (or 2- Methyl phenol) 95-48-7 5.54E-02
[[Cresol, p- (or 4- Methyl phenol) 106-44-5 6.70E-01
[[Cresols (total) 1319-77-3 5.00E-02
[[Cumene (or Isopropyl benzene) 98-82-8 8.60E-02
[[Dibenzo(a,hyanthracene 53-70-3 * B 3.30E-02
[[Dibenzofuran 132-64-9 4.15E-01
[[Di-n-butyl Phthalate (or n-Butylphthalate) 84-74-2 6.47E+00
[[Diethyl phthalate 84-66-2 6.03E-01
[[Dinitrobenzene, m 99-65-0 8.61E-03
[[Dioxine (or 2,3,7,8- TCDD equivalents) 1746-01-6 B 8.50E-07
([Diphenylamine 122-39-4 3.46E-02
[|Ethylbenzene 100-41-4 * 1.10E+00
[[Fluoranthene 206-44-0 * B 4.23E-01
([Fluorene 86-73-7 * B 7.74E-02
[[Formaldehyde 50-00-0 1.60E-01
[[Heptachlor 76-44-8 B 6.80E-02
[[Heptachlor epoxide 1024-57-3 B 2.47E-03
[[Hexachlorobenzene 118-74-1 B 2.00E-02
[[Hexachloro- 1,3-butadiene 87-68-3 B 2.65E-02
[[Hexachlorocyclopentadiene 77-47-4 B 9.01E-01
[[Hexachloroethane 67-72-1 B 1.03E+00
[[Hexachlorophene 70-30-4 2.31E+02
[Methyl Butyl K etone (or Hexanone, 2-) 591-78-6 5.82E-02
[In-Hexane 110-54-3 * 3.96E-02
[lindeno(1,2,3-c,d) pyrene 193-39-5 * B 1.70E-02
[Methyl bromide 74-83-9 1.37E-03
[Imethylene chloride (or Dichloromethane) 75-09-2 1.59E-01
[Methyl Butyl K etone (or Hexanone, 2-) 591-78-6 5.82E-02
[Methyl Ethyl Ketone (or MEK or 2-Butanone) 78-93-3 4.24E-02
[IMethyl isobutyl ketone (MIBK) 108-10-1
[[Methyl methacrylate 80-62-6 1.68E-01
[IMethylnaphthalene, 2- 91-57-6 2.02E-02
[[Naphthalene 91-20-3 * 1.76E-01
[[Nitrobenzene 98-95-3 1.45E-01
[[Nitrophenol, p- 100-2-7 1.33E-02
[[N-Nitrosodiethylamine 55-18-5 2.28E-02
[[IN-Nitrosodiphenylamine 86-30-6 2.68E+00
[[Low Molecular Weight PAHs 7.60E-02
[[High Molecular Weight PAHs 1.90E-01
[lPAHS (Total) SEQ NO-27-3 1.61E+03
[[lPCOC (or p-chloro-o-cresol or 4-chlaro-2-methylphenal) 1570-64-5 1.20E+00
|PCM C (or -chloro-m-cresol or 4-chloro-3-methylphenol) 59-50-7 6.20E-01
[Pentachlorobenzene 608-935 B 8.89E+00
[[Pentachloroethane 76-01-7 8.26E-01
[[Pentachlorophenal (or PCP) 87-86-5 B 5.04E-01
[[Phenanthrene 85-01-8 * B 2.04E-01
([Phenol 108-95-2 B 4.20E-01
[[Phenylethylene (or Vinyl benzene) 100-42-5 5.59E-01
[[Phthalate [bis(2-ethylhexyl)] 117-81-7 1.82E-01
[lPCB (Aroclor 1221) 11104-28-2 B 2.16E-02
[lPCB (Aroclor 1254) 11097-69-1 B 6.00E-02
[[Polychlorinated biphenyls (Total PCBs or Araclor mixture) 1336-36-3 B 5.98E-02
([Propanal, 2- 67-63-0 2.00E+01
([Pyrene 129-00-0 * B 1.95E-01
[[Pyridine 110-86-1 1.06E-01
RDX (or Cyclonite) 121-82-4 * 1.30E-02
Styrene (or Phenylethylene) 100-42-5 * 5.59E-01
Tetrachloroethylene (or PCE or 1,1,2,2-Tetrachloroethylene) 127-18-4 * 4.68E-01
Toluene 108-88-3 * 1.22E+00
Tribromomethane (or Bromoform) 75-25-2 6.54E-01
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L owest EffectsLevel /
. IRBCA . . Threshold Effect Level
Chemical CAS# coc Bioaccumulative M aximum Permissible L evels
MAC (mg/kg)
Trichloroethane (or 1,1,2-Tricholoroethane) 79-00-5 1.24E+00
Trichloroethylene (or TCE or Trichloroethene) 79-01-6 * 9.69E-02
Vinyl acetate 108-5-4 1.30E-01
Vinyl chloride 75-01-4 * 2.02E-01
Xylene, m- 108-38-3 * 2.52E-02
Xylenes, total 1330-20-7 * 4.33E-01
Total Petroleum Hydrocarbons (TPH)
Total TPH (minera oil) NOCAS 5.00E+01
TPH Aliphatic EC fraction >5-6 5.50E-01
TPH Aliphatic EC fraction >6-8 5.40E-01
TPH Aliphatic EC fraction >8-10 4.90E-01
TPH Aliphatic EC fraction >10-12 9.10E-01
TPH Aliphatic EC fraction >12-16 9.90E+00
TPH Aliphatic EC fraction >16-21
TPH Aromatic EC fraction >5-7 1.30E+00
TPH Aromatic EC fraction >7-8 1.50E+00
TPH Aromatic EC fraction >8-10 1.70E+00
TPH Aromatic EC fraction >10-12 2.00E+00
TPH Aromatic EC fraction >12-16 2.40E+00
TPH Aromatic EC fraction >16-21 3.10E+00
TPH Aromatic EC fraction >21-35 7.00E+00
Total TPH (Sfractions) 3.14E+01
Pesticides
Aldrin 309-00-2 B 2.00E-03
Aramite 140-57-8 1.11E-06
Atrazine 1912-24-9 * 6.62E-03
/Azinphos-ethyl 2642-71-9 1.80E-05
/Azinphos-methyl (or Guthion) 86-50-0 6.20E-05
BHC alpha (or hexacholorocyclohexane, alpha- or HCH, alphg 319-84-6 B 6.00E-03
BHC, beta (or hexacholorocyclohexane, beta- or HCH b-) 319-85-7 B 5.00E-03
[[BHC, delta (or hexacholorocyclohexane, HCH d-) 319-86-8 B 6.40E+00
[[BHC, gamma-Lindane (or hexacholorocyclohexane, HCH g-) 58-89-9 B 2.37E-03
[lcarbaryl (or Sevin) 63-25-2 4.18E-04
[[Chlordane (total) 57-74-9 * B 3.24E-03
[[Chioropyrifos 2921-88-2 B 5.19E-03
[Diazinon 333-41-5 B 2.39E-03
[[Dichirodiphenyldichloroethane, p,p- (or DDD, 4,4~ or sum DD 72-54-8 B 4.88E-03
([Dichlorodiphenyldichloroethene, p,p' (or DDE, 4,4- or sum DD 72-55-9 B 3.16E-03
[[Dichlorodiphenyltrichloroethane, p,p' (or DDT, 4,4-) 50-29-3 B 4.16E-03
([DDT (total) or sum DDT B 4.16E-03
([DDT/DDE/DDD (total) or Total DDTs B 5.28E-03
[Diedrin 60-57-1 B 1.90E-03
[[Dinoseb 88-85-7 6.11E-04
[[Disulfoton 298-04-4 B 3.24E-01
(D, 2,4- 94-75-7 1.27E+00
[[Endosulfan (alphatbetatsulfate) mixed isomers 115-29-7 B 2.14E-03
[[Endosulfan, a 959-98-8 B 2.90E-03
[[Endosulfan, b 33213-65-9 B 1.40E-02
[[Endosulfane sulfate 1031-07-8 5.40E-03
[[Endrin 72-20-8 * B 2.22E-03
[[Endrin aldehyde 7421-93-4 4.80E-01
[l'sodrin 465-73-6 5.52E-02
([sophorone 78-59-1 4.32E-01
([ epone 143-50-0 3.31E-03
[[Mirex 2385-85-5 B 7.00E-03
[[Parathion 56-38-2 7.57E-04
[[Phorate 298-02-2 2.01E-01
[[Phoxim 14816-18-3 6.00E-05
Pyrazophos 13457-18-6 1.50E-05
2,4,5-TP (or Silvex) 93-72-1 6.75E-01
Toxaphene 8001-35-2 B 1.00E-04
Trifluralin 1582-09-8 3.55E-01
Metals
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Chemical CAS# coc Bioaccumulative M aximum Permissible L evels
MAC (mg/kg)
Antimony 7440-36-0 2.00E+00
Arsenic 7440-38-2 * 9.80E+00
Barium 7440-39-3 2.00E+01
(lcadmium 7440-43-9 * B 9.90E-01
[[Chromium (total) 7440-47-3 * 4.34E+01
[[Cobalt 7440-48-4 5.00E+01
[[Copper 7440-50-8 * B 3.16E+01
[[Cead 7439-92-1 * B 3.58E+01
([Mercury 7439-97-6 * 1.80E-01
([Molibdenum 7439-98-7 3.00E+00
Nickel 7440-02-0 * B 2.27E+01
Selenium 7782-49-2 * B 2.00E+00
Silver 7440-22-4 * B 1.00E+00
Tributyltin 688-73-3 B 5.00E-03
Zinc 7440-66-6 * B 1.21E+02
Inorganics
[[Cyanide, free (total) 57-12-5 * 1.00E-01
[IMethyl mercury 22967-92-6 B 1.00E-05
Notes:
Concentrations are presented on adry weight basis.
COC: Chemical of Concern
IRBCA Technical Guidance, Section 6.0
August 2014, Version 1: For publication Page 10 of 29 RAM Group (050405)



(R)7-1 mbaw
2D mEYR YT TN TanTh hav
Israel Risk-Based Corrective Action

Current Conditions Future Conditions
Exposure Pathway Pathwa | Justification for Pathway | Boring(s)/Well(s) | Pathwa | Justification for Pathway o 1
y CINC CINC for Calc. Rep. Conc. |y C/NC CING Monitoring Points
Surficial Sail
Combined Pathway:Outdoor ® C ® C
inhalation of vapor emissions o NG o N
and particulates, accidental
ingestion, and dermal contact
Subsurface Soil
® C o cC
Indoor inhalation of vapor
O NC ® NC

emissions

Groundwater (First Encounterd Zone)

. . ® C ® C
Indoor inhalation of vapor
® C ® C
Incidental dermal contact O NC O NC
® C ® C
Domestic water use O NC O NC
Notes:
C: Pathway is complete NC: Pathway is not complete 1. Data collected from these points used to estimate representative concentration
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Current Conditions

Future Conditions

Exposur e Pathway Pathwa | Justification for Pathway | Boring(s)/Well(s) | Pathwa| Justification for Pathway Monitoring Points®
y CINC CINC for Calc. Rep. Conc.|y C/NC CINC ontoring FoInts
Surficial Soil
Combined Pathway: Outdoor ® C ® C
inhalation of vapor emissions |4 N O NC
and particulates, accidental
ingestion, and dermal contact
Subsurface Soil
@ C @ C
Indoor inhalation of vapor O NC O NC
emissions
Groundwater (First Encounterd Zone)
@ C @ C
Indoor inhalation of vapor O NC O NC
emissions
® C ® C
O NC O NC

Incidental dermal contact

Notes:
C: Pathway is complete

IRBCA Technical Guidance, Section 7.0
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NC: Pathway is not complete

1: Data collected from these points used to estimate representative concentration
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Exposur e Pathway Paémv gy Justification for Pathway C/NC Monitoring Points'
Soil Upto Depth of Construction
Combined Pathway: Outdoor | ® €
inhalation of vapor emissions O NC
and particulates, accidental
ingestion, and dermal contact
Groundwater (First Encounterd Zone)
® C
Outdoor inhalation of vapor O NC
emissions
o C
. ® NC
Incidental dermal contact
Notes:
C: Pathway is complete NC: Pathway is not complete

1. Data collected from these points used to estimate representative concentration
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOILVAPOR GROUNDWATER
| ng_estlon, Indoor Indoor
Chemical ) Outdoor Inhalatl_on (Vapor Outd_oor Indqor Inhalation of Outd_oor Inhalation of )
Indoor Dermal Contact Ingestion |nhalation Enj|$|onsand Inhalathn qf Inhalathn qf Vapor Emissions| Inhalathn (_Jf Vapor Emissons Dermal Contact Domestic Use
Particulates), and |Vapor Emissions|Vapor Emissions| _ Vapor Emissions _
Dermal Contact (a=0.01) (a=0.001)
[mg/m*-air] [mg/kg] [mg/kg] [mg/kgl [mgkd] [mg/kg] [mg/kg] [mg/m®-air] [mg/L] [mg/L] [mg/L] [mg/L]
VOCsand SVOCs
1,1,1-Trichloroethane 6.76E+00 NA 152E+05 * 3.35E+03 3.28E+03 * 1.82E+03  * 2.24E-01 6.76E+02 1.33E+05 #| 1.42E+00 **| 3.91E+02 2.00E-01 |
1,1-Biphenyl 5.41E-04 NA 7.76E+01  * 1.11E+01 1.11E+01 249E+02  * 2.23E-02 5.41E-02 1.20E+02  #| 4.29E-02 1.84E-02 1.08E-03
1,1-Dichloroethylene 2.70E-01 NA 3.80E+03  * 1.05E+02 1.02E+02 4.45E+01 7.30E-03 2.70E+01 291E+03 # 187E-04 **| 1.30E+01 3.00E-02 |
1,2,3-Trimethylbenzene 6.76E-03 NA NA 1.28E+01 1.28E+01 2.67E+01 3.44E-03 6.76E-01 4.21E+02  #| 219E+00 ** NA 1.35E-02
1,2,4-Trimethylbenzene 9.46E-03 NA NA 1.43E+01 1.43E+01 2.35E+01 2.71E-03 9.46E-01 4.24E+02 # 3.76E-02 NA 3.00E-03 |
1,2-Dibromo-3-chloropropane 5.26E-07 NA 7.76E-01 7.82E-03 7.74E-03 2.55E-02 1.56E-06 5.26E-05 2.53E-01 8.75E-05 1.67E-03 3.00E-04 |
1,3,5-Trimethylbenzene NA NA 7.60E+02 * NA 7.60E+02 * NA NA NA NA NA 3.00E-01 9.02E-02
1,3-Butadiene 1.05E-04 NA 1.83E-01 7.57E-02 5.35E-02 1.19-02 2.27E-06 1.05E-02 3.85E-01 1.20E-05 **| 3.04E-04 1.63E-05
1,3-Dimethylnaphthalene NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 2.87E-04 NA 1.15E+02 * 1.29E+00 1.27E+00 1.26E+00 1.32E-04 2.87E-02 2.08E+01 2.91E-03 4.37E-02 7.50E-02 |
1-Methyl-2-ethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
1-Methyl-4-ethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
1-Methyl-4-isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
1-Methylnaphthalene NA 5.22E+01 2.14E+01 NA 1.52E+01 NA NA NA NA NA 5.01E-03 1.35E-03
2,3-Dimethylbutane NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene (TNT) NA 2.05E+02 2.07E+01 NA 1.88E+01 NA NA NA NA NA 1.16E-01 2.12E-03
2-Methyl-1-butene NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylchrysene NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA 8.36E+02  * 3.04E+02 * NA 2.23E+02 * NA NA NA NA NA 1.38E-01 3.80E-02
2-Methylpentane NA NA NA NA NA NA NA NA NA NA NA NA
3-Methylpentane NA NA NA NA NA NA NA NA NA NA NA NA
6-Methylchrysene NA NA NA NA NA NA NA NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 4.44E-08 6.05E-03 2.48E-03 8.16E+01 1.76E-03 156E+02  * 1.43E-02 4.44E-06 4.73E-01 # 2.89E-04 1.31E-08 8.49E-09
Acenaphthene NA 1.25E+04  * 456E+03  * NA 3.34E+03 * NA NA NA NA NA 1.32E+00 4.70E-01
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA 6.27E+04  * 228E+04  * NA 1.67E+04 * NA NA NA NA NA 3.09E+00 1.52E+00 #
Benz(a)anthracene 2.87E-05 207E+00 * 8.51E-01 3.73E+01 5.94E-01 1.06E+04  * 1.03E+00 2.87E-03 +| 9.21E+01 # 2.24E-02  **| 1.69E-05 8.55E-06
Benzene 4.04E-04 NA 1.13E+01 6.93E-01 6.53E-01 2.60E-01 4.43E-05 4.04E-02 1.37E+01 5.73E-03  **| 1.80E-02 5.00E-03 |
Benzo(a)pyrene 2.87E-06 2.07E-01 8.51E-02 5.27E+03 6.03E-02 8.58E+04  * 9.01E+00 * 2.87E-04 +] 216E+02 #| 5.88E-03 **| 9.94E-07 5.00E-04 |
Benzo(b)fluoranthene 2.87E-05 207E+00 * 8.51E-01 5.27E+04 6.03E-01 6.36E+05  * 6.39E+01  * 2.87E-03 +| 157E+03 #| 1.07E+00 # 9.79E-06 6.09E-06
Benzo(e)pyrene NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(Kk)fluoranthene 2.87E-05 207E+01 * 851E+00  * 5.27E+04 6.03E+00 * 6.92E+05 * 7.05E+01 * 2.87E-03 +| 1.74E+03  #| 1.20E+00 1.01E-04 6.28E-05
Bromoform 2.87E-03 2.49E+02 7.86E+01 1.56E+01 1.24E+01 1.87E+01 1.27E-03 2.87E-01 4.73E+02 411E-01 **| 2.88E-01 3.33E-03
Carbon tetrachloride 5.26E-04 NA 8.87E+00 5.66E-01 5.32E-01 1.34E-01 1.45E-05 5.26E-02 7.80E+00 5.94E-04 **| 8.46E-03 4.00E-03 |
Chloroform 1.37E-04 NA 2.00E+01 2.17E-01 2.15E-01 7.52E-02 1.10E-05 1.37E-02 6.22E+00 2.87E-03 **| 5.62E-02 8.00E-02 |
Chrysene 2.87E-04 207E+02 * 851E+01  * 5.27E+05 6.03E+01 * 473E+05  * 242E+01  * 2.87E-02 +|] 3.90E+03  #| 1.34E+00 1.69E-03 1.01E-03
cis-1,2-Dichloroethylene NA NA 1.52E+02 NA 1.52E+02 NA NA NA NA NA 8.20E-01 5.00E-02 |
cis-2-Butene NA NA NA NA NA NA NA NA NA NA NA NA
IRBCA Technical Guidance, Section 7.0
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOILVAPOR GROUNDWATER
| ng_estlon, Indoor Indoor
Chemical ) Outdoor Inhalatl_on (Vapor Outd_oor Indqor Inhalation of Outd_oor Inhalation of )
Indoor Dermal Contact Ingestion |nhalation Enj|$|onsand Inhalathn qf Inhalathn qf Vapor Emissions| Inhalathn (_Jf Vapor Emissons Dermal Contact Domestic Use
Particulates), and |Vapor Emissions|Vapor Emissions| _ Vapor Emissions _
Dermal Contact (a=0.01) (a=0.001)
[mg/m®-air] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mgkd] [mg/kg] [mg/m®-air] [mg/L] [mglL] [mg/L] [mg/L]

Coronene NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane 8.11E+00 NA NA 293E+03  * 2.93E+03 * 1.16E+03  * 1.76E-01 8.11E+02 1.86E+04  #| 1.32E+00 NA 1.62E+01
Dibenzo(ah)anthracene 2.63E-06 2.07E-01 8.51E-02 4.83E+03  * 6.03E-02 6.76E+05  * 8.72E+01  * 2.63E-04 +| b522E+02 #| 4.56E-01 # 6.42E-07 4.09E-07
Dibenzothiophene NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1.26E-03 NA 5.65E+01 3.13E+00 2.97E+00 1.70E+00 2.22E-04 1.26E-01 4.36E+01 3.10E+00 **| 2.38E-02 3.00E-01 |
Ethylene dibromide (EDB) 5.26E-06 NA 3.11E-01 2.47E-02 2.29E-02 2.55E-02 2.09E-06 5.26E-04 6.95E-01 1.69E-03 **| 1.37E-03 5.00E-05 |
Ethylene dichloride (EDC) 1.21E-04 NA 6.82E+00 3.06E-01 2.93E-01 1.69E-01 2.75E-05 1.21E-02 8.61E+00 7.88E-03  **| 3.43E-02 1.80E-04
Fluoranthene NA 8.36E+03  * 3.04E+03  * NA 2.23E+03 * NA NA NA NA NA 2.92E-01 # 1.59E-01
Fluorene NA 8.36E+03  * 3.04E+03  * NA 2.23E+03 * NA NA NA NA NA 6.10E-01 2.59E-01
HMX (1,3,5,7-tetranitro-1,3,5, 7- tetrazocane) NA 2.26E+05  * 3.80E+03 * NA 3.74E+03 * NA NA NA NA NA 9.91E+03 # 7.60E-01
Indene NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.87E-05 207E+00 * 8.51E-01 * 5.27E+04  * 6.03E-01 * 3.82E+06 * 3.94E+02 * 2.87E-03 +| 2.89E+03 #| 2.02E+00 # 9.81E-06 6.11E-06
|sopropylbenzene 5.41E-01 NA 7.60E+03 * 6.47E+02  * 5.96E+02 * 8.48E+02 * 9.72E-02 5.41E+01 1.60E+04 #| 1.15E+00 4.39E+00 5.29E-01
Methyl teriary butyl ether (MTBE) 1.21E-02 NA 3.45E+02 3.88E+01 3.49E+01 2.72E+01 3.89E-03 1.21E+00 1.41E+03 5.06E-01 2.29E+00 4.00E-02 |
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclopentane NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 9.28E-05 4.18E+03  * 152E+03  * 1.75E+00 1.75E+00 7.21E+00 8.29E-04 9.28E-03 1.39E+01 167E-01  **| 1.13E+00 1.86E-04
n-Butylbenzene NA NA 3.80E+03 * NA 3.80E+03 * NA NA NA NA NA 6.52E-01 2.95E-01
n-Heptane NA NA NA NA NA NA NA NA NA NA NA NA
n-Hexane 9.46E-01 NA 456E+03  * 3.30E+02 * 3.08E+02 * 1.26E+02 1.76E-02 9.46E+01 2.03E+02 # 1.29E-02 2.65E+00 4.70E-01
n-Pentane 1.35E+00 NA NA 445E+02 * 4.45E+02 * 1.61E+02 2.51E-02 1.35E+02 372E+02  # 2.65E-02 NA 2.70E+00
n-Propylbenzene 1.35E+00 272E+04  * 7.60E+03 * 1.80E+03  * 1.38E+03 * 2.62E+03  * 3.00E-01 1.35E+02 4.29E+04  #| 3.15E+00 2.87E+00 6.67E-01
Perylene NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA 6.27E+03  * 228E+03  * NA 1.67E+03 * NA NA NA NA NA 1.59E-01 # 9.35E-02
RDX NA 1.19E+02  * 5.65E+00 NA 5.39E+00 NA NA NA NA NA 1.22E-01 5.90E-04
sec-Butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
Styrene 1.35E+00 NA 152E+04  * 241E+03  * 2.08E+03 * 4.70E+03  * 6.34E-01 1.35E+02 8.19E+04  #| 8.89E-01 **| 1.62E+01 5.00E-02 |
tert-Butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 1.21E-02 NA 2.96E+02 * 1.67E+01 1.58E+01 5.04E+00 4.83E-04 1.21E+00 2.84E+02 # 290E-02 **| 1.27E-01 1.00E-02 |
Toluene 6.76E+00 NA 6.08E+03  * 5.98E+03  * 3.02E+03 * 5.80E+03  * 8.58E-01 6.76E+02 233E+05 #| 111E+00 **| 8.34E+00 7.00E-01 |
trans-1,2-Dichloroethylene 8.11E-02 NA 152E+03  * 5.32E+01 5.14E+01 3.83E+01 6.37E-03 8.11E+00 3.21E+03 4.86E-01 5.97E+00 5.00E-02 |
trans-2-Butene NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 7.69E-04 NA 1.35E+01 1.00E+00 9.33E-01 2.86E-01 3.73E-05 7.69E-02 2.15E+01 191E-02  **| 1.98E-02 3.00E-02 |
Vinyl chloride 1.73E-04 NA 9.29E-02 1.19E-01 5.23E-02 1.98E-02 4.41E-06 1.73E-02 1.32E+00 2.02E-03 **| 7.34E-04 5.00E-04 |
Xylene (m) 1.35E-01 NA 152E+04  * 146E+02  * 1.45E+02 * 1.74E+02  * 2.26E-02 1.35E+01 4.98E+03  #| 1.48E+00 **| 1.14E+01 1.00E+00 |
Xylene (0) 1.35E-01 NA 152E+04  * 1.70E+02  * 1.68E+02 * 2.35E+02  * 3.08E-02 1.35E+01 6.04E+03  # 6.38E-01 1.95E+01 1.00E+00 |
Xylene (p) 1.35E-01 NA 152E+04  * 149E+02  * 1.48E+02 * 1.80E+02  * 2.34E-02 1.35E+01 512E+03  #| 4.79E-01 1.21E+01 2.42E-01
Xylenes (total) 1.35E-01 NA 1.52E+04  * 1.54E+02  * 1.52E+02 * 1.91E+02  * 3.08E-02 1.35E+01 5.03E+03  # 6.38E-01 2.07E+01 5.00E-01 |
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOILVAPOR GROUNDWATER
| ng_estlon, Indoor Indoor
Chemical ) Outdoor Inhalatl_on (Vapor Outd_oor Indqor Inhalation of Outd_oor Inhalation of )
Indoor Dermal Contact Ingestion |nhalation EmlSonsand Inhalathn qf Inhalathn qf Vapor Emissions| Inhalathn l?f Vapor Emissons Dermal Contact Domestic Use
Particulates), and |Vapor Emissions|Vapor Emissions| _ Vapor Emissions _
Dermal Contact (a=0.01) (a=0.001)
[mag/m*-air] [mg/kg] [mg/kg] [mg/kgl [mgkd] [mg/kg] [mg/kg] [mg/m®-air] [mg/L] [mg/L] [mg/L] [mg/L]

Pesticides
Alachlor NA 3.51E+01 1.11E+01 NA 8.43E+00 NA NA NA NA NA 1.07E-02 4.00E-03 |
Atrazine NA 8.55E+00 2.70E+00 NA 2.05E+00 NA NA NA NA NA 4.12E-03 2.00E-03 |
Chlordane 3.15E-05 1.41E+01 * 1.77E+00 1.09E+01 1.38E+00 8.20E+02  * 5.37E-02 3.15E-03 413E+01  # 1.59E-02 1.95E-04 1.00E-02 |
Endrin NA 8.15E+01 * 2.28E+01 NA 1.78E+01 * NA NA NA NA NA 1.61E-02 2.00E-03 |
Heptachlor 2.43E-06 4.37E-01 1.38E-01 4.66E-01 8.56E-02 1.96E+01  * 8.34E-04 2.43E-04 9.97E-01 # 2.02E-04 7.41E-05 4.00E-04 |
Lindane 1.02E-05 4.47E+00 5.65E-01 1.87E+04 5.01E-01 1.67E+02  * 1.39E-02 1.02E-03 871E+01  #| 4.84E-02 3.65E-04 1.00E-03 |
Methoxychlor NA 1.36E+03  * 3.80E+02 NA 2.97E+02 * NA NA NA NA NA 3.94E-02 2.10E-02

Metals
Arsenic 7.34E-07 4.37E+00 4.14E-01 1.35E+03 3.78E-01 NA NA 7.34E-05 NA NA 1.54E-02 1.00E-02 |
Cadmium 1.75E-06 6.79E+02 7.60E+01 3.22E+03 6.83E+01 NA NA 1.75E-04 NA NA 1.36E-01 5.00E-03 |
Chromium (111) NA NA 1.14E+05 NA 1.14E+05 NA NA NA NA NA 1.06E+02 5.00E-02 |
Chromium (V1) 3.76E-08 NA 4.97E+01 6.90E+01 2.89E+01 NA NA 3.76E-06 NA NA 5.77E-04 5.00E-02 |
Copper NA NA 3.04E+03 NA 3.04E+03 NA NA NA NA NA 2.17E+02 1.40E+00 |
Lead NA NA NA NA NA NA NA NA NA NA NA 1.00E-02 |
Manganese 6.76E-05 NA 1.83E+03 1.24E+05 1.80E+03 NA NA 6.76E-03 NA NA 5.21E+00 2.00E-01 |
Mercury (Elemental) 4.06E-04 NA NA 5.36E+00 5.36E+00 * 7.76E+01  * 4.53E-03 4.06E-02 2.06E+01 # 6.42E-04  ** NA 1.00E-03 |
Nickel (Refinary dust) 1.31E-05 NA 3.80E+03 2.41E+04 3.69E+03 NA NA 1.31E-03 NA NA 5.43E+01 2.00E-02 |
Nickel (Soluble Salts) 1.21E-05 NA 1.52E+03 2.23E+04 1.51E+03 NA NA 1.21E-03 NA NA 2.17E+01 2.00E-02 |
Selenium 2.70E-02 NA 3.80E+02 4.96E+07 3.80E+02 NA NA 2.70E+00 NA NA 2.72E+01 1.00E-02 |
Silver NA NA 3.80E+02 NA 3.80E+02 NA NA NA NA NA 1.81E+00 1.00E-01 |
Zinc NA NA 2.28E+04 NA 2.28E+04 NA NA NA NA NA 2.72E+03 5.00E+00 |

I norganics
Cyanide [ 108503 | NA [ 456E+01 [ 221E+01 [ 140E+01 [ 494E+02 [ 198E-01 | 1.08E-01 | 104E+02 [ 3.68E+00  **] 3.26E+00 5.00E-02 |

Others
Asbestos NA NA NA NA NA NA NA NA NA NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride NA NA NA NA NA NA NA NA NA NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture NA 2.89E+00 9.13E-01 NA 6.94E-01 NA NA NA NA NA 1.17E-03 8.56E-05

Notes:

*: Calculated Target Level exceeded saturated soil concentration. Calculated value is shown.

#: Calculated Target Level exceeded solubility. Calculated value is shown.

+: Calculated Targe Level exceeded saturated vapor concentration. Calculated value is shown. Note:

*: Calculated using Almog value for indoor air and an attenuation factor of 0.001 If the soil leaching to groundwater and soil leaching to surface water pathways are complete, use the soil

Soil concentrations are presented on a dry weight basis. concentrations presented in Tables 7-2(d) and 7-2(f), respectively. If none of these pathways (i.e., soil leaching

If the groundwater concentration protective of indoor air is < IDWS, use IDWS or the equivalent calculated value. to groundwater, soil leaching to surface water, or indoor inhalation) are complete, the soil concentration for

For Tier 1 RBTLs for lead refer to Section E.10. surficial soil combined pathway (accidental ingestion of, dermal contact with, and outdoor inhalation of

I: Israeli Drinking Water Standard (IDWS). NA: Not available vaporsand particulates from soil) will be used.

Subsurface soil vapor to indoor air Tier 1 RBTLs are based on an attenuation factor of 0.01.

Groundwater to indoor air Tier 1 RBTLs are based on a an attenuation factor of 0.001.

For TPH Tier 1 RBTLsrefer Section 6.4.4.
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOIL VAPOR GROUNDWATER
Ingestion,
X Inhalation (Vapor Outdoor . Indoor Inhalation Outdoor Indoor Inhalation
Chemical Indoor Dermal Contact Ingestion Outdoqr Emissions and Inhalation of I ndoor Inhal_atl_on of Vapor Emissions]  Inhalation of Dermal contact |of Vapor Emissions|
Inhalation Particulates), and | Vapor Emissions of Vapor Emissions (2=10.01) Vapor Emissions (a=10.001)
Dermal Contact
[mg/m®-air] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/m®-air] [mg/L] [mg/L] [mg/L]
VOCsand SVOCs
1,1,1-Trichloroethane 9.73E+00 NA 2.04E+06 * 1.31E+04 * 1.31E+04 * 3.50E+03 * 3.23E-01 9.73E+02 2.55E+05 # 2.23E+03 # 1.42E+00 **
1,1-Biphenyl 7.79E-04 NA 3.58E+02 * 4.35E+01 * 4.34E+01 * 4.79E+02 * 3.21E-02 7.79E-02 2.30E+02 # 6.91E-02 6.18E-02
1,1-Dichloroethylene 3.89E-01 NA 5.11E+04 * 4.11E+02 4.07E+02 8.54E+01 1.05E-02 3.89E+01 5.59E+03 # 7.44E+01 1.87E-04 **
1,2,3-Trimethylbenzene 9.73E-03 NA NA 5.03E+01 5.03E+01 5.13E+01 * 4.95E-03 9.73E-01 8.08E+02 # NA 2.19E+00 **
1,2,4-Trimethylbenzene 1.36E-02 NA NA 5.59E+01 * 5.59E+01 * 4.51E+01 * 3.90E-03 1.36E+00 8.13E+02 # NA 5.41E-02
1,2-Dibromo-3-chloropropane 9.08E-07 NA 3.58E+00 1.64E-02 1.64E-02 5.87E-02 2.69E-06 9.08E-05 5.83E-01 6.28E-03 1.51E-04
1,3,5-Trimethylbenzene NA NA 1.02E+04 * NA 1.02E+04 * NA NA NA NA 1.71E+00 NA
1,3-Butadiene 1.82E-04 NA 8.42E-01 1.59E-01 1.34E-01 2.75E-02 3.93E-06 1.82E-02 8.86E-01 1.14E-03 1.20E-05 **
1,3-Dimethylnaphthalene NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 4.96E-04 NA 5.30E+02 * 2.71E+00 2.69E+00 2.91E+00 2.28E-04 4.96E-02 4.80E+01 1.64E-01 5.03E-03
1-Methyl-2-ethylbenzene NA NA NA NA NA NA NA NA NA NA NA
1-Methyl-4-ethylbenzene NA NA NA NA NA NA NA NA NA NA NA
1-Methyl-4-isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA
1-Methylnaphthalene NA 1.15E+02 * 9.87E+01 * NA 5.31E+01 NA NA NA NA 1.88E-02 NA
2,3-Dimethylbutane NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene (TNT) NA 4.52E+02 * 9.54E+01 NA 7.88E+01 NA NA NA NA 4.34E-01 NA
2-Methyl-1-butene NA NA NA NA NA NA NA NA NA NA NA
2-Methylchrysene NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA 4.76E+03 * 4.09E+03 * NA 2.20E+03 * NA NA NA NA 7.84E-01 NA
2-Methylpentane NA NA NA NA NA NA NA NA NA NA NA
3-Methylpentane NA NA NA NA NA NA NA NA NA NA NA
6-Methylchrysene NA NA NA NA NA NA NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 7.68E-08 1.33E-02 1.14E-02 1.88E+02 * 6.16E-03 3.60E+02 * 2.47E-02 7.68E-06 + 1.09E+00 # 4.93E-08 4.99E-04
Acenaphthene NA 7.15E+04 * 6.13E+04 * NA 3.30E+04 * NA NA NA NA 7.50E+00 # NA
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA 3.57E+05 * 3.07E+05 * NA 1.65E+05 * NA NA NA NA 1.76E+01 # NA
Benz(a)anthracene 4.96E-05 4.57E+00 * 3.92E+00 * 7.84E+01 * 2.05E+00 * 2.45E+04 * 1.79E+00 * 4.96E-03 + 2.12E+02 # 6.37E-05 2.24E-02 *x
Benzene 6.99E-04 NA 5.20E+01 1.46E+00 1.42E+00 5.99E-01 7.65E-05 6.99E-02 3.16E+01 6.78E-02 5.73E-03 **
Benzo(a)pyrene 4.96E-06 4.57E-01 3.92E-01 1.21E+04 * 2.11E-01 1.98E+05 * 1.56E+01 * 4.96E-04 + 4.97E+02 # 3.74E-06 5.88E-03 *x
Benzo(b)fluoranthene 4.96E-05 4.57E+00 * 3.92E+00 * 1.21E+05 * 2.11E+00 * 1.46E+06 * 1.10E+02 * 4.96E-03 + 3.61E+03 # 3.68E-05 1.84E+00 #
Benzo(e)pyrene NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 4.96E-05 4.57E+01 * 3.92E+01 * 1.21E+05 * 2.11E+01 * 1.60E+06 * 1.22E+02 * 4.96E-03 + 4.01E+03 # 3.80E-04 2.07E+00 #
Bromoform 4.96E-03 5.49E+02 * 3.62E+02 * 3.29E+01 2.86E+01 4.31E+01 2.19E-03 4.96E-01 1.09E+03 1.08E+00 4.11E-01 **
Carbon tetrachloride 9.08E-04 NA 4.09E+01 1.19E+00 1.16E+00 3.08E-01 2.51E-05 9.08E-02 1.80E+01 3.18E-02 5.94E-04 *x
Chloroform 2.37E-04 NA 9.23E+01 4.56E-01 4.54E-01 1.73E-01 1.90E-05 2.37E-02 1.43E+01 2.11E-01 2.87E-03 **
Chrysene 4.96E-04 4.57E+02 * 3.92E+02 * 1.21E+06 * 2.11E+02 * 1.09E+06 * 4.18E+01 * 4.96E-02 + 8.98E+03 # 6.37E-03 # 1.34E+00
cis-1,2-Dichloroethylene NA NA 2.04E+03 * NA 2.04E+03 * NA NA NA NA 4.68E+00 NA
cis-2-Butene NA NA NA NA NA NA NA NA NA NA NA
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOIL VAPOR GROUNDWATER
Ingestion,
X Inhalation (Vapor Outdoor . Indoor Inhalation Outdoor Indoor Inhalation
Chemical Indoor Dermal Contact Ingestion Outdoqr Emissions and Inhalation of I ndoor Inhal_atl_on of Vapor Emissions]  Inhalation of Dermal contact |of Vapor Emissions|
Inhalation Particulates), and | Vapor Emissions of Vapor Emissions (2=10.01) Vapor Emissions (a=10.001)
Dermal Contact
[mg/m®-air] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/m®-air] [mg/L] [mg/L] [mg/L]
Coronene NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane 1.17E+01 NA NA 1.15E+04 * 1.15E+04 * 2.22E+03 * 2.53E-01 1.17E+03 3.58E+04 # NA 1.90E+00
Dibenzo(a,h)anthracene 4.54E-06 4.57E-01 3.92E-01 1.11E+04 * 2.11E-01 1.56E+06 * 1.51E+02 * 4.54E-04 + 1.20E+03 # 2.41E-06 7.88E-01 #
Dibenzothiophene NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 2.18E-03 NA 2.60E+02 * 6.59E+00 6.43E+00 3.93E+00 3.83E-04 2.18E-01 1.00E+02 8.94E-02 3.10E+00 **
Ethylene dibromide (EDB) 9.08E-06 NA 1.43E+00 5.20E-02 5.02E-02 5.88E-02 3.60E-06 9.08E-04 1.60E+00 5.15E-03 1.69E-03 **
Ethylene dichloride (EDC) 2.10E-04 NA 3.14E+01 6.43E-01 6.30E-01 3.89E-01 4.75E-05 2.10E-02 1.98E+01 1.29E-01 7.88E-03 **
Fluoranthene NA 4.76E+04 * 4.09E+04 * NA 2.20E+04 * NA NA NA NA 1.66E+00 # NA
Fluorene NA 4.76E+04 * 4.09E+04 * NA 2.20E+04 * NA NA NA NA 3.48E+00 # NA
HMX (1,3,5,7-tetranitro-1,3,5,7- tetrazocane) NA 1.29E+06 * 5.11E+04 * NA 4.92E+04 * NA NA NA NA 5.65E+04 # NA
Indene NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 4.96E-05 4.57E+00 * 3.92E+00 * 1.21E+05 * 2.11E+00 * 8.80E+06 * 6.81E+02 * 4.96E-03 + 6.66E+03 # 3.68E-05 3.49E+00 #
Isopropylbenzene 7.79E-01 NA 1.02E+05 * 2.54E+03 * 2.47E+03 * 1.63E+03 * 1.40E-01 7.79E+01 3.07E+04 # 2.50E+01 1.66E+00
Methyl teriary butyl ether (MTBE) 2.10E-02 NA 1.59E+03 8.16E+01 7.76E+01 6.27E+01 6.72E-03 2.10E+00 3.25E+03 8.58E+00 8.74E-01
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA
Methylcyclopentane NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 1.60E-04 2.38E+04 * 2.04E+04 * 3.68E+00 3.68E+00 1.66E+01 1.43E-03 1.60E-02 3.21E+01 # 6.44E+00 1.67E-01 **
n-Butylbenzene NA NA 5.11E+04 * NA 5.11E+04 * NA NA NA NA 3.72E+00 NA
n-Heptane NA NA NA NA NA NA NA NA NA NA NA
n-Hexane 1.36E+00 NA 6.13E+04 * 1.30E+03 * 1.27E+03 * 2.43E+02 * 2.53E-02 1.36E+02 3.90E+02 # 1.51E+01 # 1.85E-02
n-Pentane 1.95E+00 NA NA 1.75E+03 * 1.75E+03 * 3.09E+02 3.61E-02 1.95E+02 7.13E+02 # NA 3.81E-02
n-Propylbenzene 1.95E+00 1.55E+05 * 1.02E+05 * 7.05E+03 * 6.33E+03 * 5.04E+03 * 4.32E-01 1.95E+02 8.23E+04 # 1.63E+01 4.53E+00
Perylene NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA 3.57E+04 * 3.07E+04 * NA 1.65E+04 * NA NA NA NA 9.07E-01 # NA
RDX NA 2.63E+02 * 2.60E+01 * NA 2.37E+01 * NA NA NA NA 4.59E-01 NA
sec-Butylbenzene NA NA NA NA NA NA NA NA NA NA NA
Styrene 1.95E+00 NA 2.04E+05 * 9.43E+03 * 9.02E+03 * 9.02E+03 * 9.14E-01 1.95E+02 1.57E+05 # 9.27E+01 8.89E-01 **
tert-Butylbenzene NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 2.10E-02 NA 1.36E+03 * 3.51E+01 3.43E+01 1.16E+01 8.35E-04 2.10E+00 6.54E+02 # 4.76E-01 2.90E-02 **
Toluene 9.73E+00 NA 8.18E+04 * 2.35E+04 * 1.82E+04 * 1.11E+04 * 1.24E+00 9.73E+02 4.48E+05 # 4.76E+01 1.11E+00 *x
trans-1,2-Dichloroethylene 1.17E-01 NA 2.04E+04 * 2.09E+02 2.07E+02 7.35E+01 9.18E-03 1.17E+01 6.17E+03 # 3.40E+01 7.00E-01
trans-2-Butene NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 1.33E-03 NA 6.22E+01 2.11E+00 2.04E+00 6.59E-01 6.45E-05 1.33E-01 4.95E+01 7.46E-02 1.91E-02 **
Vinyl chloride 1.24E-03 NA 3.97E+00 1.14E+00 8.87E-01 2.08E-01 3.17E-05 1.24E-01 1.38E+01 1.46E-02 2.02E-03 *x
Xylene (m) 1.95E-01 NA 2.04E+05 * 5.74E+02 * 5.72E+02 * 3.34E+02 * 3.25E-02 1.95E+01 9.55E+03 # 6.50E+01 1.48E+00 **
Xylene (o) 1.95E-01 NA 2.04E+05 * 6.68E+02 * 6.66E+02 * 4.52E+02 * 4.44E-02 1.95E+01 1.16E+04 # 1.11E+02 9.19E-01
Xylene (p) 1.95E-01 NA 2.04E+05 * 5.85E+02 * 5.83E+02 * 3.46E+02 * 3.37E-02 1.95E+01 9.82E+03 # 6.89E+01 6.90E-01
Xylenes (total) 1.95E-01 NA 2.04E+05 * 6.02E+02 * 6.00E+02 * 3.67E+02 * 4.44E-02 1.95E+01 9.65E+03 # 1.18E+02 # 9.19E-01
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AIR SURFICIAL SOIL SUBSURFACE SOIL SOIL VAPOR GROUNDWATER
Ingestion,
X Inhalation (Vapor Outdoor . Indoor Inhalation Outdoor Indoor Inhalation
Chemical Indoor Dermal Contact Ingestion Outdoqr Emissions and Inhalation of I ndoor Inhal_atl_on of Vapor Emissions]  Inhalation of Dermal contact |of Vapor Emissions|
Inhalation Particulates), and | Vapor Emissions of Vapor Emissions (2=10.01) Vapor Emissions (a=10.001)
Dermal Contact
[mg/m®-air] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/m®-air] [mg/L] [mg/L] [mg/L]
Pesticides
Alachlor NA 7.74E+01 5.11E+01 NA 3.08E+01 NA NA NA NA 4.02E-02 NA
Atrazine NA 1.89E+01 * 1.24E+01 * NA 7.50E+00 NA NA NA NA 1.55E-02 NA
Chlordane 5.45E-05 3.10E+01 * 8.18E+00 * 2.28E+01 5.04E+00 * 1.89E+03 * 9.28E-02 5.45E-03 9.51E+01 # 7.32E-04 2.74E-02
Endrin NA 4.65E+02 * 3.07E+02 * NA 1.85E+02 * NA NA NA NA 9.16E-02 NA
Heptachlor 4.19E-06 9.64E-01 6.36E-01 9.81E-01 2.75E-01 4.53E+01 * 1.44E-03 4.19E-04 2.30E+00 # 2.78E-04 3.49E-04
Lindane 1.76E-05 9.85E+00 2.60E+00 4.30E+04 2.06E+00 3.84E+02 * 2.40E-02 1.76E-03 2.01E+02 # 1.37E-03 8.37E-02
Methoxychlor NA 7.74E+03 * 5.11E+03 * NA 3.08E+03 * NA NA NA NA 2.24E-01 # NA
Metals
Arsenic 1.27E-06 9.64E+00 1.91E+00 3.10E+03 1.59E+00 NA NA 1.27E-04 NA 5.78E-02 NA
Cadmium 3.03E-06 3.87E+03 1.02E+03 7.41E+03 8.02E+02 NA NA 3.03E-04 NA 7.74E-01 NA
Chromium (I11) NA NA 1.53E+06 NA 1.53E+06 NA NA NA NA 6.04E+02 NA
Chromium (V1) 6.49E-08 NA 5.72E+00 1.59E+02 5.52E+00 NA NA 6.49E-06 NA 2.17E-03 NA
Copper NA NA 4.09E+04 NA 4.09E+04 NA NA NA NA 1.24E+03 NA
Lead NA NA NA NA NA NA NA NA NA NA NA
Manganese 9.73E-05 NA 2.45E+04 2.38E+05 2.22E+04 NA NA 9.73E-03 NA 2.97E+01 NA
Mercury (Elemental) 5.84E-04 NA NA 2.10E+01 2.10E+01 * 1.49E+02 * 6.52E-03 5.84E-02 3.95E+01 # NA 6.42E-04 **
Nickel (Refinary dust) 2.27E-05 NA 5.11E+04 5.56E+04 4.21E+04 NA NA 2.27E-03 NA 3.10E+02 NA
Nickel (Soluble Salts) 2.10E-05 NA 2.04E+04 5.13E+04 1.95E+04 NA NA 2.10E-03 NA 1.24E+02 NA
Selenium 3.89E-02 NA 5.11E+03 9.53E+07 5.11E+03 NA NA 3.89E+00 NA 1.55E+02 NA
Silver NA NA 5.11E+03 NA 5.11E+03 NA NA NA NA 1.03E+01 NA
Zinc NA NA 3.07E+05 NA 3.07E+05 NA NA NA NA 1.55E+04 NA
Inorganics
Cyanide [ 156E-03 | NA [ 6.13E+02 [ 866E+0L 7.59E+01 [ 9.49E+02 [ 28sE-01 | 156E-01 [ 199E+02 1.86E+01 3.68E+00  **
Others
Asbestos NA NA NA NA NA NA NA NA NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride NA NA NA NA NA NA NA NA NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture NA 6.38E+00 4.21E+00 NA 2.54E+00 NA NA NA NA 4.40E-03 NA
*: Calculated Target Level exceeded saturated soil concentration. Calculated value is shown.
+: Calculated Targe Level exceeded saturated vapor concentration. Calculated value is shown.
#: Calculated Target Level exceeded solubility. Calculated value is shown. Note:
**:. Calculated using Almog value for indoor ar and an attenuation factor of 0.001 If the soil leaching to groundwater and soil leaching to surface water pathways are complete, use the soil concentrations
Soil concentrations are presented on a dry weight basis. . . ) X . .
) ; . - ) presented in Tables 7-2(d) and 7-2(f), respectively. If none of these pathways (i.e., soil leaching to groundwater, soil
If the groundwater concentration protective of indoor air is < IDWS, use IDWS or the equivalent calculated value. . R i K K . . . .
For Tier 1 RBTLS for lead refer to Section E.10. NA: Not available Ieachlng to §urfage water, or indoor mhalgtlon) are complgte, the;ml concentration for §urfnmal soil combmgd pathway
Subsurface soil vapor to indoor air Tier 1 RBTLs are based on an attenuation factor of 0.01. (accidental ingestion of, dermal contact with, and outdoor inhalation of vaporsand particulates from soil) will be used.
Groundwater to indoor air Tier 1 RBTLs are based on a an attenuation factor of 0.001.

For TPH Tier 1 RBTLsrefer Section 6.4.4.
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AIR SOIL UPTO DEPTH OF CONSTRUCTION GROUNDWATER
Ingestion,
Inhalation (Vapor .
Chemical Outdoor Dermal Contact Ingestion Iga;?;;i)gn Emissionsand Dermal (qu\t/t;%()orrlgr%ai];t_ﬂs
Particulates), and
Dermal Contact
[mg/m*-air] [mgkg] [mg/kg] [mgkg] [mg/kg] [mg/L] [mg/L]
VOCsand SVOCs
1,1,1-Trichloroethane 4.87E+01 NA 1.72E+06 8.76E+03 8.72E+03 * 6.20E+03 8.52E+05 #
1,1-Biphenyl 3.89E-03 NA 7.53E+03 2.90E+01 2.90E+01 4.80E+00 7.65E+02 #
1,1-Dichloroethylene 1.95E+00 NA 4.30E+04 2.74E+02 2.72E+02 2.07E+02 1.86E+04 #
1,2,3-Trimethylbenzene 4.87E-02 NA NA 3.35E+01 3.35E+01 NA 2.69E+03 #
1,2,4-Trimethylbenzene 6.81E-02 NA NA 3.72E+01 3.72E+01 NA 2.71E+03 #
1,2-Dibromo-3-chloropropane 1.14E-04 NA 7.53E+01 2.74E-01 2.73E-01 4.36E-01 4.85E+01
1,3,5-Trimethylbenzene NA NA 8.60E+03 NA 8.60E+03 * 4.75E+00 NA
1,3-Butadiene 1.95E-02 NA 1.77E+01 2.27E+00 2.27E+00 7.94E-02 6.33E+01
1,3-Dimethylnaphthalene NA NA NA NA NA NA NA
1,4-Dichlorobenzene 6.19E-02 NA 1.12E+04 4.51E+01 4.49E+01 * 1.14E+01 4.00E+03 #
1-Methyl-2-ethylbenzene NA NA NA NA NA NA NA
1-Methyl-4-ethylbenzene NA NA NA NA NA NA NA
1-Methyl-4-isopropylbenzene NA NA NA NA NA NA NA
1-Methylnaphthalene NA 5.32E+03 * 2.08E+03 NA 1.49E+03 * 1.31E+00 NA
2,3-Dimethylbutane NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene (TNT) NA 4.48E+03 * 4.30E+02 NA 3.92E+02 * 6.46E+00 NA
2-Methyl-1-butene NA NA NA NA NA NA NA
2-Methylchrysene NA NA NA NA NA NA NA
2-Methylnaphthalene NA 8.82E+03 * 3.44E+03 NA 2.48E+03 * 2.18E+00 NA
2-Methylpentane NA NA NA NA NA NA NA
3-Methylpentane NA NA NA NA NA NA NA
6-Methylchrysene NA NA NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 9.60E-06 6.18E-01 2.41E-01 1.57E+04 1.73E-01 3.43E-06 9.09E+01 #
Acenaphthene NA 1.32E+05 * 5.16E+04 NA 3.71E+04 * 2.08E+01 NA
Acenaphthylene NA NA NA NA NA NA NA
Anthracene NA 6.62E+05 * 2.58E+05 NA 1.86E+05 * 4.89E+01 NA
Benz(a)anthracene 6.19E-03 2.12E+02 * 8.25E+01 1.31E+03 5.68E+01 * 4.42E-03 1.77E+04 #
Benzene 8.74E-02 NA 1.09E+03 2.43E+01 2.38E+01 4.71E+00 2.64E+03 #
Benzo(a)pyrene 6.19E-04 2.12E+01 * 8.25E+00 1.01E+06 5.93E+00 * 2.59E-04 4.14E+04 #
Benzo(b)fluoranthene 6.19E-03 2.12E+02 * 8.25E+01 1.01E+07 5.93E+01 * 2.55E-03 3.01E+05 #
Benzo(€)pyrene NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA
Benzo(k)fluoranthene 6.19E-03 2.12E+03 * 8.25E+02 1.01E+07 5.93E+02 * 2.64E-02 3.35E+05 #
Bromoform 6.19E-01 2.54E+04 * 7.62E+03 5.48E+02 5.01E+02 * 7.51E+01 9.08E+04 #
Carbon tetrachloride 1.14E-01 NA 8.60E+02 1.98E+01 1.94E+01 2.21E+00 1.50E+03 #
Chloroform 2.96E-02 NA 1.94E+03 7.61E+00 7.58E+00 1.47E+01 1.19E+03
Chrysene 6.19E-02 2.12E+04 * 8.25E+03 1.01E+08 5.93E+03 * 4.42E-01 7.48E+05 #
cis-1,2-Dichloroethylene NA NA 1.72E+03 NA 1.72E+03 * 1.30E+01 NA
Cis-2-Butene NA NA NA NA NA NA NA
Page 20 of 29

RAM Group (050405)



IRBCA Technical Guidance, Section 7.0
August 2014, Version 1: For publication

(3)7-2 waw

2 72w vpap wmw — 125wh Novo-niesian 7YY mna
Israel Risk-Based Corrective Action

AIR SOIL UPTO DEPTH OF CONSTRUCTION GROUNDWATER
Ingestion,
Inhalation (Vapor .
Chemical Outdoor Dermal Contact Ingestion Iga;?;;i)gn Emissionsand Dermal (qu\t/t;%()orrlgr%ai];t_ﬂs
Particulates), and
Dermal Contact
[mg/m*-air] [mgkg] [mg/kg] [mgkg] [mg/kg] [mg/L] [mg/L]
Coronene NA NA NA NA NA NA NA
Cyclohexane 5.84E+01 NA NA 7.65E+03 * 7.65E+03 * NA 1.19E+05 #
Dibenzo(a,h)anthracene 5.68E-04 2.12E+01 * 8.25E+00 9.27E+05 * 5.93E+00 * 1.67E-04 1.00E+05 #
Dibenzothiophene NA NA NA NA NA NA NA
Ethylbenzene 2.73E-01 NA 5.47E+03 1.10E+02 * 1.08E+02 * 6.21E+00 8.37E+03 #
Ethylene dibromide (EDB) 1.14E-03 NA 3.01E+01 8.67E-01 8.43E-01 3.58E-01 1.33E+02
Ethylene dichloride (EDC) 2.62E-02 NA 6.62E+02 1.07E+01 1.05E+01 8.95E+00 1.65E+03
Fluoranthene NA 8.82E+04 * 3.44E+04 NA 2.48E+04 * 4.62E+00 # NA
Fluorene NA 8.82E+04 * 3.44E+04 NA 2.48E+04 * 9.66E+00 # NA
HMX (1,3,5,7-tetranitro-1,3,5, 7- tetrazocane) NA 2.39E+06 * 4.30E+04 NA 4.23E+04 * 1.57E+05 # NA
Indene NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 6.19E-03 2.12E+02 * 8.25E+01 1.01E+07 * 5.93E+01 * 2.56E-03 # 5.55E+05 #
|sopropylbenzene 3.89E+00 NA 8.60E+04 1.69E+03 * 1.66E+03 * 6.95E+01 # 1.02E+05 #
Methyl teriary butyl ether (MTBE) 2.62E+00 NA 3.35E+04 1.36E+03 1.31E+03 5.96E+02 2.71E+05 #
M ethylcyclohexane NA NA NA NA NA NA NA
Methylcyclopentane NA NA NA NA NA NA NA
Naphthalene 2.00E-02 4.41E+04 * 1.72E+04 6.13E+01 * 6.13E+01 * 1.79E+01 2.67E+03 #
n-Butylbenzene NA NA 4.30E+04 NA 4.30E+04 * 1.03E+01 NA
n-Heptane NA NA NA NA NA NA NA
n-Hexane 6.81E+00 NA 5.16E+04 8.63E+02 * 8.49E+02 * 4.19E+01 # 1.30E+03 #
n-Pentane 9.73E+00 NA NA 1.16E+03 * 1.16E+03 * NA 2.38E+03 #
n-Propylbenzene 9.73E+00 2.87E+05 * 8.60E+04 4.70E+03 * 4.39E+03 * 4.54E+01 2.74E+05 #
Perylene NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA
Pyrene NA 6.62E+04 * 2.58E+04 NA 1.86E+04 * 2.52E+00 # NA
RDX NA 1.22E+04 * 5.47E+02 NA 5.24E+02 * 3.19E+01 NA
sec-Butylbenzene NA NA NA NA NA NA NA
Styrene 9.73E+00 NA 1.72E+05 6.29E+03 * 6.07E+03 * 2.57E+02 5.24E+05 #
tert-Butylbenzene NA NA NA NA NA NA NA
Tetrachloroethylene 3.89E-01 NA 5.16E+03 8.70E+01 * 8.56E+01 * 5.94E+00 8.10E+03 #
Toluene 4.87E+01 NA 6.88E+04 1.56E+04 * 1.27E+04 * 1.32E+02 1.49E+06 #
trans-1,2-Dichloroethylene 5.84E-01 NA 1.72E+04 1.39E+02 1.38E+02 9.45E+01 2.06E+04 #
trans-2-Butene NA NA NA NA NA NA NA
Trichloroethylene 1.95E-02 NA 4.30E+02 4.12E+00 4.08E+00 1.70E+00 4.83E+02
Vinyl chloride 1.55E-01 NA 8.36E+01 1.90E+01 1.55E+01 1.02E+00 1.15E+03
Xylene (m) 9.73E-01 NA 1.72E+05 3.83E+02 * 3.82E+02 * 1.81E+02 # 3.18E+04 #
Xylene (0) 9.73E-01 NA 1.72E+05 4.45E+02 * 4.44E+02 * 3.09E+02 # 3.86E+04 #
Xylene (p) 9.73E-01 NA 1.72E+05 3.90E+02 * 3.89E+02 * 1.91E+02 # 3.27E+04 #
Xylenes (total) 9.73E-01 NA 1.72E+05 4.01E+02 * 4.01E+02 * 3.28E+02 # 3.22E+04 #
Page 21 of 29
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AIR SOIL UPTO DEPTH OF CONSTRUCTION GROUNDWATER
Ingestion,
Inhalation (Vapor .
Chemical Outdoor Dermal Contact Ingestion Iga;?;;i)gn Emissionsand Dermal Sfu\t/ﬁrlgmgﬂs
Particulates), and
Dermal Contact
[mg/m®-air] [mgkd] [mgkg] [mgkd] (mgkgd] (mglL] [mglL]
Pesticides
Alachlor NA 3.58E+03 * 1.08E+03 * NA 8.27E+02 * 2.79E+00 NA
Atrazine NA 8.73E+02 * 2.62E+02 * NA 2.01E+02 * 1.07E+00 NA
Chlordane 6.81E-03 1.43E+03 * 1.72E+02 * 3.81E+02 1.09E+02 * 5.08E-02 7.93E+03 #
Endrin NA 8.60E+02 * 2.58E+02 * NA 1.99E+02 * 2.54E-01 NA
Heptachlor 5.24E-04 4.46E+01 * 1.34E+01 * 1.63E+01 6.32E+00 1.93E-02 1.91E+02 #
Lindane 2.20E-03 4.56E+02 * 5.47E+01 * 3.59E+06 4.89E+01 * 9.53E-02 1.67E+04 #
M ethoxychlor NA 1.43E+04 * 4.30E+03 * NA 3.31E+03 * 6.23E-01 NA
Metals
Arsenic 1.46E-04 4.46E+02 4.01E+01 2.38E+05 3.68E+01 4.01E+00 NA
Cadmium 1.95E-04 7.17E+03 8.60E+02 3.18E+05 7.66E+02 2.15E+00 NA
Chromium (I11) NA NA 1.29E+06 NA 1.29E+06 1.68E+03 NA
Chromium (V1) 8.11E-06 NA 1.20E+02 1.32E+04 1.19E+02 1.51E-01 NA
Copper NA NA 3.44E+04 NA 3.44E+04 3.44E+03 NA
Lead NA NA NA NA NA NA NA
Manganese 4.87E-04 NA 2.06E+04 7.94E+05 2.01E+04 8.26E+01 NA
Mercury (Elemental) 2.92E-03 NA NA 1.40E+01 1.40E+01 * NA 1.32E+02 #
Nickel (Refinary dust) 4.87E-04 NA 4.30E+04 7.94E+05 4.08E+04 8.60E+02 NA
Nickel (Soluble Salts) 8.76E-04 NA 1.72E+04 1.43E+06 1.70E+04 3.44E+02 NA
Selenium 1.95E-01 NA 4.30E+03 3.18E+08 4.30E+03 4.30E+02 NA
Silver NA NA 4.30E+03 NA 4.30E+03 2.87E+01 NA
Zinc NA NA 2.58E+05 NA 2.58E+05 4.30E+04 NA
I nor ganics
Cyanide 7.79E-03 I NA 5.16E+02 5.77E+01 5.19E+01 5.16E+01 6.64E+02
Others
Asbestos NA NA NA NA NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride NA NA NA NA NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture NA 2.95E+02 * 8.86E+01 NA 6.81E+01 3.06E-01 NA

*: Calculated Target Level exceeded saturated soil concentration. Calculated value is shown.

#: Calculated Target Level exceeded solubility. Calculated value is shown.

Soil concentrations are presented on adry weight basis.

If the groundwater concentration protective of outdoor air is < IDWS, use IDWS or the equivalent caculated value.
For Tier 1 RBTLs for lead refer to Section E.10.

NA: Not available

For TPH Tier 1 RBTLsrefer Section 6.4.4.
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Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Exposure
[mg/kd] [mg/L] [mg/L]
VOCsand SVOCs
1,1,1-Trichloroethane 1.29E-01 2.00E-01 2.00E-01 |
1,1-Biphenyl 1.55E-02 1.08E-03 1.08E-03
1,1-Dichloroethylene 2.40E-02 3.00E-02 3.00E-02 |
1,2,3-Trimethylbenzene 2.53E-02 1.35E-02 1.35E-02
1,2,4-Trimethylbenzene 6.00E-03 3.00E-03 3.00E-03 |
1,2-Dibromo-3-chloropropane 1.48E-04 3.00E-04 3.00E-04 |
1,3,5-Trimethylbenzene 1.82E-01 9.02E-02 9.02E-02
1,3-Butadiene 2.95E-05 1.63E-05 1.63E-05
1,3-Dimethylnaphthalene NA NA NA
1,4-Dichlorobenzene 9.45E-02 7.50E-02 7.50E-02 |
1-Methyl-2-ethylbenzene NA NA NA
1-Methyl-4-ethylbenzene NA NA NA
1-Methyl-4-isopropylbenzene NA NA NA
1-Methylnaphthalene 9.69E-03 1.35E-03 1.35E-03
2,3-Dimethylbutane NA NA NA
2,4,6-Trinitrotoluene (TNT) 1.69E-02 2.12E-03 2.12E-03
2-Methyl-1-butene NA NA NA
2-Methylchrysene NA NA NA
2-Methylnaphthalene 2.68E-01 3.80E-02 3.80E-02
2-Methylpentane NA NA NA
3-Methylpentane NA NA NA
6-Methylchrysene NA NA NA
7,12-Dimethylbenz(a)anthracene 1.16E-05 8.49E-09 8.49E-09
Acenaphthene 6.64E+00 4.70E-01 4.70E-01
Acenaphthylene NA NA NA
Anthracene 6.92E+01 1.52E+00 # 1.52E+00 #
Benz(a)anthracene 4.20E-03 8.55E-06 8.55E-06
Benzene 3.44E-03 5.00E-03 5.00E-03 |
Benzo(a)pyrene 8.14E-01 5.00E-04 5.00E-04 |
Benzo(b)fluoranthene 1.01E-02 6.09E-06 6.09E-06
Benzo(e)pyrene NA NA NA
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene 1.02E-01 6.28E-05 6.28E-05
Bromoform 8.93E-04 3.33E-03 3.33E-03
Carbon tetrachloride 3.45E-03 4.00E-03 4.00E-03 |
Chloroform 2.67E-02 8.00E-02 8.00E-02 |
Chrysene 5.03E-01 1.01E-03 1.01E-03
cis-1,2-Dichloroethylene 1.82E-02 5.00E-02 5.00E-02 |
cis-2-Butene NA NA NA
Coronene NA NA NA
Cyclohexane 5.98E+01 1.62E+01 1.62E+01
Dibenzo(a h)anthracene 2.17E-03 4.09e-07 4.09E-07
Dibenzothiophene NA NA NA
Ethylbenzene 4.71E-01 3.00E-01 3.00E-01 |
Ethylene dibromide (EDB) 1.46E-05 5.00E-05 5.00E-05 |
Ethylene dichloride (EDC) 5.46E-05 1.80E-04 1.80E-04
Fluoranthene 2.45E+01 1.59E-01 1.59E-01
Fluorene 6.62E+00 2.59E-01 2.59E-01
HMX (1,3,5,7-tetranitro-1,3,5,7- tetrazocane) 1.25E+00 7.60E-01 7.60E-01
Indene NA NA NA
IRBCA Technical Guidance, Section 7.0
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Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Exposure
[mg/kg] [mg/L] [mg/L]

Indeno(1,2,3-cd)pyrene 3.30E-02 6.11E-06 6.11E-06
Isopropylbenzene 1.24E+00 5.29E-01 5.29E-01
Methyl teriary butyl ether (MTBE) 8.53E-03 4.00E-02 4.00E-02 I
Methylcyclohexane NA NA NA
Methylcyclopentane NA NA NA
Naphthalene 8.27E-04 1.86E-04 1.86E-04
n-Butylbenzene 1.36E+00 2.95E-01 2.95E-01
n-Heptane NA NA NA
n-Hexane 1.78E+01 4.70E-01 4.70E-01
n-Pentane 7.11E+01 2.70E+00 2.70E+00
n-Propylbenzene 1.76E+00 6.67E-01 6.67E-01
Perylene NA NA NA
Phenanthrene NA NA NA
Pyrene 1.41E+01 * 9.35E-02 9.35E-02
RDX 2.45E-04 5.90E-04 5.90E-04
sec-Butylbenzene NA NA NA
Styrene 7.32E-02 5.00E-02 5.00E-02 |
tert-Butylbenzene NA NA NA
Tetrachloroethylene 7.99E-03 1.00E-02 1.00E-02 |
Toluene 6.69E-01 7.00E-01 7.00E-01 |
trans-1,2-Dichloroethylene 1.82E-02 5.00E-02 5.00E-02 |
trans-2-Butene NA NA NA
Trichloroethylene 1.62E-02 3.00E-02 3.00E-02 |
Vinyl chloride 4.03E-04 5.00E-04 5.00E-04 |
Xylene (m) 1.36E+00 1.00E+00 1.00E+00 I
Xylene (0) 1.34E+00 1.00E+00 1.00E+00 |
Xylene (p) 3.27E-01 2.42E-01 2.42E-01
Xylenes (total) 6.69E-01 5.00E-01 5.00E-01 |

Pesticides
Alachlor 4.14E-03 4.00E-03 4.00E-03 |
Atrazine 1.58E-03 2.00E-03 2.00E-03 [
Chlordane 9.38E-01 1.00E-02 1.00E-02 |
Endrin 1.12E-01 2.00E-03 2.00E-03 |
Heptachlor 4.58E-02 4.00E-04 4.00E-04 |
Lindane 7.95E-03 1.00E-03 1.00E-03 |
M ethoxychlor 1.57E+00 2.10E-02 2.10E-02

Metals
Arsenic 8.06E-01 1.00E-02 1.00E-02 |
Cadmium 1.04E+00 5.00E-03 5.00E-03 |
Chromium (I11) 2.50E+05 5.00E-02 5.00E-02 |
Chromium (V1) 2.64E+00 5.00E-02 5.00E-02 |
Copper 1.55E+02 1.40E+00 1.40E+00 |
Lead 2.79E-01 1.00E-02 1.00E-02 |
Manganese 2.78E+01 2.00E-01 2.00E-01 |
Mercury (Elemental) 1.45E-01 1.00E-03 1.00E-03 |
Nickel (Refinary dust) 3.61E+00 2.00E-02 2.00E-02 I
Nickel (Soluble Salts) 3.61E+00 2.00E-02 2.00E-02 |
Selenium 1.40E-01 1.00E-02 1.00E-02 |
Silver 2.32E+00 1.00E-01 1.00E-01 |
Zinc 8.60E+02 5.00E+00 5.00E+00 |

Inorganics

[ Cyanide 1.38E+00 5.00E-02 5.00E-02 [
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Israel Risk-Based Corrective Action

Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Exposure
[mg/kd] [mg/L] [mg/L]
Others
Asbestos NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture 1.54E-04 8.56E-05 8.56E-05

*: Calculated Target Level exceeded saturated soil concentration. Calculated value is shown.

#: Calculated Target Level exceeded solubility. Calculated valueis shown.

I: VaueisIsragli Drinking Water Standard (IDWS).

POE: Point of exposure. m: Meters NA: Not available

Depending on the depth to groundwater and distance to the point of exposure (POE), the soil source and groundwater sourcetarget levelsin
the above table have to be multiplied by the unsaturated zone DAF (that depends on depth to groundwater) and the horizontal saturated

zone DAF (which denends on the horizontal distanceto drinkina water well) presented in Table 7-2(e).
For TPH Tier 1 RBTLsrefer Section 6.4.4.
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Distanceto POE Dilution Attenuation Factor (DAF)*

[m] [-]
0 1
25 2.22
50 551
75 11
100 18.7
125 28.7
150 40.8
200 71.8

Notes:

Unsaturated Zone DAF:

Depth to groundwater lessthan 6 m, DAF=1
Depth to groundwater 6 - 16 m, DAF =2
Depth to groundwater greater than 16 m, DAF =4

m: Meters

*: Calculated using the Domenico's model assuming no biodegradation.
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Israel Risk-Based Corrective Action

Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Discharge
[mg/kd] [mg/L] [mg/L]
VOCsand SVOCs

1,1,1-Trichloroethane 4.01E-02 6.20E-02 6.20E-02
1,1-Biphenyl 2.02E-01 1.40E-02 1.40E-02
1,1-Dichloroethylene 2.00E-02 2.50E-02 2.50E-02
1,2,3-Trimethylbenzene NA NA NA
1,2,4-Trimethylbenzene 6.60E-02 3.30E-02 3.30E-02
1,2-Dibromo-3-chloropropane 9.86E-05 2.00E-04 2.00E-04
1,3,5-Trimethylbenzene 1.43E-01 7.10E-02 7.10E-02
1,3-Butadiene NA NA NA
1,3-Dimethylnaphthalene NA NA NA
1,4-Dichlorobenzene 3.78E-03 3.00E-03 3.00E-03
1-Methyl-2-ethylbenzene NA NA NA
1-Methyl-4-ethylbenzene NA NA NA
1-Methyl-4-isopropylbenzene NA NA NA
1-Methylnaphthalene 1.51E-02 2.10E-03 2.10E-03
2,3-Dimethylbutane NA NA NA
2,4,6-Trinitrotoluene (TNT) 7.97E-01 1.00E-01 1.00E-01
2-Methyl-1-butene NA NA NA
2-Methylchrysene NA NA NA
2-Methylnaphthalene 3.31E-02 4.70E-03 4.70E-03
2-Methylpentane NA NA NA
3-Methylpentane NA NA NA
6-Methylchrysene NA NA NA
7,12-Dimethylbenz(a)anthracene NA NA NA
Acenaphthene 3.25E-01 2.30E-02 2.30E-02
Acenaphthylene 5.81E-01 3.00E-02 3.00E-02
Anthracene 3.32E-02 7.30E-04 7.30E-04
Benz(a)anthracene 1.32E-02 2.70E-05 2.70E-05
Benzene 4.82E-02 7.00E-02 7.00E-02
Benzo(a)pyrene 2.28E-02 1.40E-05 1.40E-05
Benzo(b)fluoranthene 4.82E-02 2.90E-05 2.90E-05
Benzo(e)pyrene NA NA NA
Benzo(g,h,i)perylene 4.39E-01 * 1.00E-04 1.00E-04
Benzo(k)fluoranthene 6.03E+00 * 3.70E-03 # 3.70E-03 #
Bromoform 8.59E-02 3.20E-01 3.20E-01
Carbon tetrachloride 8.46E-03 9.80E-03 9.80E-03
Chloroform 2.07E-01 6.20E-01 6.20E-01
Chrysene 1.75E-01 3.50E-04 3.50E-04
cis-1,2-Dichloroethylene 2.14E-01 5.90E-01 5.90E-01
cis-2-Butene NA NA NA
Coronene 1.60E+00 * 2.00E-05 # 2.00E-05 #
Cyclohexane NA NA NA
Dibenzo(a h)anthracene 3.98E+01 * 7.50E-03 # 7.50E-03 #
Dibenzothiophene NA NA NA
Ethylbenzene 4.55E-01 2.90E-01 2.90E-01
Ethylene dibromide (EDB) 3.80E-03 1.30E-02 1.30E-02
Ethylene dichloride (EDC) 1.12E-02 3.70E-02 3.70E-02
Fluoranthene 1.54E-01 1.00E-03 1.00E-03
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Israel Risk-Based Corrective Action

Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Discharge

[mg/kd] [mg/L] [mg/L]
Fluorene 9.97E-02 3.90E-03 3.90E-03
HMX (1,3,5,7-tetranitro-1,3,5,7- tetrazocane) 2.46E-01 1.50E-01 1.50E-01
Indene NA NA NA
Indeno(1,2,3-cd)pyrene 2.60E-01 4.80E-05 4,80E-05
Isopropylbenzene 6.09E-03 2.60E-03 2.60E-03
Methy! teriary butyl ether (MTBE) 2.36E+00 1.11E+01 1.11E+01
Methylcyclohexane NA NA NA
Methylcyclopentane NA NA NA
Naphthalene 4.91E-03 1.10E-03 1.10E-03
n-Butylbenzene NA NA NA
n-Heptane NA NA NA
n-Hexane 2.20E-02 5.80E-04 5.80E-04
n-Pentane NA NA NA
n-Propylbenzene 3.38E-01 1.28E-01 1.28E-01
Perylene 2.16E-01 2.00E-05 2.00E-05
Phenanthrene 1.57E-02 4.00E-04 4.00E-04
Pyrene 3.02E-01 2.00E-03 2.00E-03
RDX 7.49E-02 1.80E-01 1.80E-01
sec-Butylbenzene NA NA NA
Styrene 1.46E-01 1.00E-01 1.00E-01
tert-Butylbenzene NA NA NA
Tetrachloroethylene 9.59E-02 1.20E-01 1.20E-01
Toluene 1.24E-01 1.30E-01 1.30E-01
trans-1,2-Dichloroethylene 2.14E-01 5.90E-01 5.90E-01
trans-2-Butene NA NA NA
Trichloroethylene 1.95E-01 3.60E-01 3.60E-01
Vinyl chloride 6.29E-01 7.80E-01 7.80E-01
Xylene (m) 2.45E-03 1.80E-03 1.80E-03
Xylene (0) NA NA NA
Xylene (p) NA NA NA
Xylenes (total) 1.34E-01 1.00E-01 1.00E-01

Pesticides
Alachlor 5.18E-04 5.00E-04 5.00E-04
Atrazine 1.42E-03 1.80E-03 1.80E-03
Chlordane 4.03E-04 4.30E-06 4.30E-06
Endrin 2.01E-03 3.60E-05 3.60E-05
Heptachlor 4.35E-04 3.80E-06 3.80E-06
Lindane 6.36E-04 8.00E-05 8.00E-05
M ethoxychlor 1.42E-03 1.90E-05 1.90E-05
Metals
Arsenic 8.06E+00 1.00E-01 1.00E-01
Cadmium 1.04E+00 5.00E-03 5.00E-03
Chromium (111) 2.50E+05 5.00E-02 5.00E-02
Chromium (V1) 5.81E-01 1.10E-02 1.10E-02
Copper 2.21E+00 2.00E-02 2.00E-02
Lead 2.23E-01 8.00E-03 8.00E-03
Manganese NA NA NA
Mercury (Elemental) 7.23E-02 5.00E-04 5.00E-04
Nickel (Refinary dust) 9.02E+00 5.00E-02 5.00E-02
IRBCA Technical Guidance, Section 7.0
August 2014, Version 1. For publication Page 28 of 29 RAM Group (050405)



(1)7-2 r7oaw
2998 2% 2% NI R MR PR 73T XYY — ("2 0= TN NTIPI) MR 2370 Y PR M2y 1 abwh 11090-neeian TYe N

Israel Risk-Based Corrective Action

Allowable Concentration at
Chemical Soil Source Groundwater Source Point of Discharge
[mg/kd] [mg/L] [mg/L]

Nickel (Soluble Salts) 9.02E+00 5.00E-02 5.00E-02

Selenium 7.02E-02 5.00E-03 5.00E-03

Silver 7.88E-03 3.40E-04 3.40E-04

Zinc 3.44E+01 2.00E-01 2.00E-01
Inorganics

Cyanide 1.38E-01 5.00E-03 5.00E-03
Others

Asbestos NA NA NA

3,5-Dinitro-4-chlorobenzotrifluride NA NA NA

2,4/2,6-Dinitrotoluene (DNT) mixture NA NA NA

*: Calculated Target Level exceeded saturated soil concentration. Calculated value is shown.

#: Calculated Target Level exceeded solubility. Calculated valueis shown.

NA: Not available

Depending on the depth to groundwater and distance to the point of discharge, the soil source and groundwater sourcetarget levelsin the
abovetable haveto be multiplied by the unsaturated zone DAF (that depends on depth to groundwater) and the horizontal saturated zone

DAF (which denends on the horizontal distance to noint of discharae) presented in Table 7-2(e).
For TPH Tier 1 RBTLsrefer Section 6.4.4.
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Figure 6-2. An Example of
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nOIBND MDY 2N

Chemical

Surficial Soil

Subsurface Soil

Groundwater

SF

Toxicity Score

Crmax* SF %

SF

Toxicity Score

Crmax* SF %

SF

Toxicity Score

Cra* SF

%

Site Toxicity

% Risk
Contribution
by Chemical

C1

c2

C3

C4-Cx

Total

NA

NA

NA

NA

NA

NA

Notes:

Crnax: Maximum concentration

SF: Slope factor (kg-day/mg)

Site toxicity: Sum of toxicity score for each media. In this example, sum of (C,, * SF) for surficial soil, subsurface soil, and groundwater.

%: Percentage of total toxicity score

NA: Not applicable

IRBCA Technical Guidance, Appendix A

August 2014, Version 1: For publication

RAM Group (050405)



2-X Toaw

IOIUMR-RY MY 2w

Chemical

Surficial Soil

Subsurface Soil

Groundwater

RfD

Toxicity Score

CodRID | %

RfD

Toxicity Score

ColRID | %

RfD

Toxicity Score

Cra/RTD

%

Site Toxicity

% Risk
Contribution
by Chemical

C1

c2

C3

C4-Cx

Total

NA

NA

NA

NA

NA

NA

Notes:

Crnax: Maximum concentration

RfD: Reference dose (mg/kg-day)

Site toxicity: Sum of toxicity score for each media. In this example, sum of (C,/RfD) for surficial soil, subsurface soil, and groundwater.

%: Percentage of total toxicity score

NA: Not applicable

IRBCA Technical Guidance, Appendix A
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Oral Slope Inhalif'.g: Unit Dermal Slope |Oral Reference| Reference Dermal Absor ption Factor
. Factor : Factor Dose Concentration |Reference Dose - -
Chemical CASNo. (SFo) (IUR) (SFy) (RTDy) (RfC) (RDy) Dermal Gastrointestinal
(ABSy) (GIABS)
(mg/kg-day)™ (m*/ng) (mgkg-day)* | (mg/kg-day) (mg/m®) (mglkg-day) (unitless)
VOCsand SVOCs
1,1,1-Trichloroethane 71-55-6 NA NA NA 2.0E+00 5.0E+00 2.0E+00 NA 1.0
1,1-Biphenyl 92-52-4 8.0E-03 NA 8.0E-03 5.0E-02 4.0E-04 5.0E-02 NA 1.0
1,1-Dichloroethylene 75-35-4 NA NA NA 5.0E-02 2.0E-01 5.0E-02 NA 1.0
1,2,3-Trimethylbenzene 526-73-8 NA NA NA NA 5.0E-03 NA NA 1.0
1,2,4-Trimethylbenzene 95-63-6 NA NA NA NA 7.0E-03 NA NA 1.0
1,2-Dibromo-3-chloropropane 96-12-8 8.0E-01 6.0E-03 8.0E-01 2.0E-04 2.0E-04 2.0E-04 NA 1.0
1,3,5-Trimethylbenzene 108-67-8 NA NA NA 1.0E-02 NA 1.0E-02 NA 1.0
1,3-Butadiene 106-99-0 3.4E+00 3.0E-05 3.4E+00 NA 2.0E-03 NA NA 1.0
1,3-Dimethylnaphthalene 575-41-7 NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 106-46-7 5.4E-03 1.1E-05 5.4E-03 7.0E-02 8.0E-01 7.0E-02 NA 1.0
1-Methyl-2-ethylbenzene 611-14-3 NA NA NA NA NA NA NA NA
1-Methyl-4-ethylbenzene 622-96-8 NA NA NA NA NA NA NA NA
1-Methyl-4-isopropylbenzene 99-87-6 NA NA NA NA NA NA NA NA
1-Methylnaphthalene 90-12-0 2.9E-02 NA 2.9E-02 7.0E-02 NA 7.0E-02 0.13 1.0
2,3-Dimethylbutane 79-29-8 NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene (TNT) 118-96-7 3.0E-02 NA 3.0E-02 5.0E-04 NA 5.0E-04 0.032 1.0
2-Methyl-1-butene 563-46-2 NA NA NA NA NA NA NA NA
2-Methylchrysene 3351-32-4 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 91-57-6 NA NA NA 4.0E-03 NA 4.0E-03 0.13 1.0
2-Methylpentane 107-83-5 NA NA NA NA NA NA NA NA
3-Methylpentane 96-14-0 NA NA NA NA NA NA NA NA
6-Methylchrysene 1705-85-7 NA NA NA NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 57-97-6 2.5E+02 7.1E-02 2.5E+02 NA NA NA 0.13 1.0
Acenaphthene 83-32-9 NA NA NA 6.0E-02 NA 6.0E-02 0.13 1.0
Acenaphthylene 208-96-8 NA NA NA NA NA NA NA NA
Anthracene 120-12-7 NA NA NA 3.0E-01 NA 3.0E-01 0.13 1.0
Benz(a)anthracene 56-55-3 7.3E-01 1.1E-04 7.3E-01 NA NA NA 0.13 1.0
Benzene 71-43-2 5.5E-02 7.8E-06 5.5E-02 4.0E-03 3.0E-02 4.0E-03 NA 1.0
Benzo(a)pyrene 50-32-8 7.3E+00 1.1E-03 7.3E+00 NA NA NA 0.13 1.0
Benzo(b)fluoranthene 205-99-2 7.3E-01 1.1E-04 7.3E-01 NA NA NA 0.13 1.0
Benzo(e)pyrene 192-97-2 NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 191-24-2 NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 207-08-9 7.3E-02 1.1E-04 7.3E-02 NA NA NA 0.13 1.0
Bromoform 75-25-2 7.9E-03 1.1E-06 7.9E-03 2.0E-02 NA 2.0E-02 0.1 1.0
Carbon tetrachloride 56-23-5 7.0E-02 6.0E-06 7.0E-02 4.0E-03 1.0E-01 4.0E-03 NA 1.0
Chloroform 67-66-3 3.1E-02 2.3E-05 3.1E-02 1.0E-02 9.8E-02 1.0E-02 NA 1.0
Chrysene 218-01-9 7.3E-03 1.1E-05 7.3E-03 NA NA NA 0.13 1.0
cis-1,2-Dichloroethylene 156-59-2 NA NA NA 2.0E-03 NA 2.0E-03 NA 1.0
cis-2-Butene 590-18-1 NA NA NA NA NA NA NA NA
Coronene 191-07-1 NA NA NA NA NA NA NA NA
Cyclohexane 110-82-7 NA NA NA NA 6.0E+00 NA NA 1.0
IRBCA Technical Guidance, Appendix E
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Oral Slope Inhalif'.g: Unit Dermal Slope |Oral Reference| Reference Dermal Absor ption Factor
. Factor : Factor Dose Concentration |Reference Dose - -
Chemical CASNo. (SFo) (IUR) (SFy) (RTDy) (RfC) (RDy) Dermal Gastrointestinal
(ABSy) (GIABS)
(mg/kg-day)™ (m*/ng) (mgkg-day)* | (mg/kg-day) (mg/m®) (mglkg-day) (unitless)
Dibenzo(a,h)anthracene 53-70-3 7.3E+00 1.2E-03 7.3E+00 NA NA NA 0.13 1.0
Dibenzothiophene 132-65-0 NA NA NA NA NA NA NA NA
Ethylbenzene 100-41-4 1.1E-02 2.5E-06 1.1E-02 1.0E-01 1.0E+00 1.0E-01 NA 1.0
Ethylene dibromide (EDB) 106-93-4 2.0E+00 6.0E-04 2.0E+00 9.0E-03 9.0E-03 9.0E-03 NA 1.0
Ethylene dichloride (EDC) 107-06-2 9.1E-02 2.6E-05 9.1E-02 6.0E-03 7.0E-03 6.0E-03 NA 1.0
Fluoranthene 206-44-0 NA NA NA 4.0E-02 NA 4.0E-02 0.13 1.0
Fluorene 86-73-7 NA NA NA 4.0E-02 NA 4.0E-02 0.13 1.0
HMX (1,3,5,7-tetranitro-1,3,5,7- tetrazocane) 2691-41-0 NA NA NA 5.0E-02 NA 5.0E-02 0.006 1.0
Indene 95-13-6 NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 193-39-5 7.3E-01 1.1E-04 7.3E-01 NA NA NA 0.13 1.0
|sopropylbenzene 98-82-8 NA NA NA 1.0E-01 4.0E-01 1.0E-01 NA 1.0
Methy! teriary butyl ether (MTBE) 1634-04-4 1.8E-03 2.6E-07 1.8E-03 NA 3.0E+00 NA NA 1.0
Methylcyclohexane 108-87-2 NA NA NA NA NA NA NA NA
M ethylcyclopentane 96-37-7 NA NA NA NA NA NA NA NA
Naphthalene 91-20-3 NA 3.4E-05 NA 2.0E-02 3.0E-03 2.0E-02 0.13 1.0
n-Butylbenzene 104-51-8 NA NA NA 5.0E-02 NA 5.0E-02 NA 1.0
n-Heptane 142-82-5 NA NA NA NA NA NA NA NA
n-Hexane 110-54-3 NA NA NA 6.0E-02 7.0E-01 6.0E-02 NA 1.0
n-Pentane 109-66-0 NA NA NA NA 1.0E+00 NA NA 1.0
n-Propylbenzene 103-65-1 NA NA NA 1.0E-01 1.0E+00 1.0E-01 0.1 1.0
Perylene 198-55-0 NA NA NA NA NA NA NA NA
Phenanthrene 85-01-8 NA NA NA NA NA NA NA NA
Pyrene 129-00-0 NA NA NA 3.0E-02 NA 3.0E-02 0.13 1.0
RDX 121-82-4 1.1E-01 NA 1.1E-01 3.0E-03 NA 3.0E-03 0.015 1.0
sec-Butylbenzene 135-98-8 NA NA NA NA NA NA NA NA
Styrene 100-42-5 NA NA NA 2.0E-01 1.0E+00 2.0E-01 NA 1.0
tert-Butylbenzene 98-06-6 NA NA NA NA NA NA NA NA
Tetrachloroethylene 127-18-4 2.1E-03 2.6E-07 2.1E-03 6.0E-03 4.0E-02 6.0E-03 NA 1.0
Toluene 108-88-3 NA NA NA 8.0E-02 5.0E+00 8.0E-02 NA 1.0
trans-1,2-Dichloroethylene 156-60-5 NA NA NA 2.0E-02 6.0E-02 2.0E-02 NA 1.0
trans-2-Butene 624-64-6 NA NA NA NA NA NA NA NA
Trichloroethylene 79-01-6 4.6E-02 4.1E-06 4.6E-02 5.0E-04 2.0E-03 5.0E-04 NA 1.0
Vinyl chloride 75-01-4 7.2E-01 4.4E-06 7.2E-01 3.0E-03 1.0E-01 3.0E-03 NA 1.0
Xylene (m) 108-38-3 NA NA NA 2.0E-01 1.0E-01 2.0E-01 NA 1.0
Xylene (0) 95-47-6 NA NA NA 2.0E-01 1.0E-01 2.0E-01 NA 1.0
Xylene (p) 106-42-3 NA NA NA 2.0E-01 1.0E-01 2.0E-01 NA 1.0
Xylenes (total) 1330-20-7 NA NA NA 2.0E-01 1.0E-01 2.0E-01 NA 1.0
Total Petroleum Hydrocarbons (TPH)
Aliphatics - > C5-C8 NA NA NA NA 4.0E-02 7.0E-01 4.0E-02 NA 1.0
Aliphatics - > C9-C18 NA NA NA NA 1.0E-01 3.0E-01 1.0E-01 0.1 1.0
Aliphatics - >C19-C32 NA NA NA NA 2.0E+00 NA 2.0E+00 0.1 1.0
Aromatics - >C6-C8 NA NA NA NA NA NA NA NA NA
Aromatics - >C9-C16 NA NA NA NA 3.0E-02 5.0E-02 3.0E-02 0.1 1.0
Aromatics - >C17-C32 NA NA NA NA 3.0E-02 NA 3.0E-02 0.13 1.0
IRBCA Technical Guidance, Appendix E
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(R) 1-7 ;72w

oI Y NIy oY
|srael Risk-Based Corrective Action

Oral Slope Inhalz;fl_t;r: Unit Dermal Slope |Oral Reference| Reference Dermal Absor ption Factor
Chemical CASNo Factor ( LIJR) Factor Dose Concentration |Reference Dose Darmal Gotroietira
(SFo) (SFa) (RfD,) (RFC) (RDg) (ABS) (GIABS)
(mag/kg-day) (m*/ug) (mg/kg-day)™ | (mg/kg-day) (mg/m®) (mg/kg-day) (unitless)
Pesticides
Alachlor 15972-60-8 5.6E-02 NA 5.6E-02 1.0E-02 NA 1.0E-02 0.1 1.0
Atrazine 1912-24-9 2.3E-01 NA 2.3E-01 3.5E-02 NA 3.5E-02 0.1 1.0
Chlordane 12789-03-6 3.5E-01 1.0E-04 3.5E-01 5.0E-04 7.0E-04 5.0E-04 0.04 1.0
Endrin 72-20-8 NA NA NA 3.0E-04 NA 3.0E-04 0.1 1.0
Heptachlor 76-44-8 4.5E+00 1.3E-03 4.5E+00 5.0E-04 NA 5.0E-04 0.1 1.0
Lindane 58-89-9 1.1E+00 3.1E-04 1.1E+00 3.0E-04 NA 3.0E-04 0.04 1.0
Methoxychlor 72-43-5 NA NA NA 5.0E-03 NA 5.0E-03 0.1 1.0
Metals
Arsenic 7440-38-2 1.5E+00 4.3E-03 1.5E+00 3.0E-04 1.5E-05 3.0E-04 0.03 1.0
Cadmium 7440-43-9 NA 1.8E-03 NA 1.0E-03 2.0E-05 2.5E-05 0.001 0.025
Chromium (I11) 16065-83-1 NA NA NA 1.5E+00 NA 2.0E-02 NA 0.013
Chromium (V1) 18540-29-9 5.0E-01 8.4E-02 2.0E+01 3.0E-03 1.0E-04 7.5E-05 NA 0.025
Copper 7440-50-8 NA NA NA 4.0E-02 NA 4.0E-02 NA 1.0
Lead 7439-92-1 NA NA NA NA NA NA NA 1.0
Manganese 7439-96-5 NA NA NA 2.4E-02 5.0E-05 9.6E-04 NA 0.0
Mercury (Elemental) 7439-97-6 NA NA NA NA 3.0E-04 NA NA 1.0
Nickel (Refinary dust) NA NA 24E-04 NA 5.0E-02 5.0E-05 2.0E-03 NA 0.04
Nickel (Soluble salts) 7440-02-0 NA 2.6E-04 NA 2.0E-02 9.0E-05 8.0E-04 NA 0.04
Selenium 7782-49-2 NA NA NA 5.0E-03 2.0E-02 5.0E-03 NA 1.0
Silver 7440-22-4 NA NA NA 5.0E-03 NA 2.0E-04 NA 0.04
Zinc 7440-66-6 NA NA NA 3.0E-01 NA 3.0E-01 NA 1.0
Inorganics
Cyanide 57-125 | NA NA [ NA 6.0E-04 8.0E-04 6.0E-04 NA 1.0
Others
Asbestos 1332-21-4 NA NA NA NA NA NA NA NA
3,5-Dinitro-4-chlorobenzotrifluride 393-75-9 NA NA NA NA NA NA NA NA
2,4/2,6-Dinitrotoluene (DNT) mixture 25321-14-6 6.8E-01 NA 6.8E-01 NA NA NA 0.1 1.0

Notes:

All toxicity valuesin this table, except for TPH fractions, are from the Regional Screening Level (RSL) Summary Tables November 2012 (USEPA, 2012).
The dermal slope factor and reference dose are calculated as per Appendix E, Section E.3.1.
For TPH fractions, the toxicity values are from the Interim Guidance Evaluating Human Health Risks from Total Petroleum Hydrocarbons (TPH) (CalDTSC, 2009) and dermal and gastrointestinal absorption factors are
from Departmental Missouri Risk-Based Corrective Action (MRBCA) Technical Guidance (MDNR, 2006).

Manganese values are for non-diet.
NA: Not available.
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Relative Contribution of Fraction Absorbed
Chemical CASNo. Permeability Constant, K, Permeablllt)éCoeffluent, Lag Time, Teent Duration of Event, t Water, FA
(cm/hr) (unitless) (hr/event) (hr) (unitless)
VOCsand SVOCs
1,1,1-Trichloroethane 71-55-6 1.30E-02 re 5.61E-02 re 5.96E-01 re 1.43E+00 re 1.00 re
1,1-Biphenyl 92-52-4 6.54E-02 c 3.13E-01 c 7.68E-01 [ 1.84E+00 c 0.99 c
1,1-Dichloroethylene 75-35-4 1.20E-02 re 4.41E-02 re 3.72E-01 re 8.93E-01 re 1.00 re
1,2,3-Trimethylbenzene 526-73-8 7.41E-02 c 3.13E-01 c 4.95E-01 [ 1.19E+00 c 0.99 c
1,2,4-Trimethylbenzene 95-63-6 8.63E-02 c 3.64E-01 c 4.95E-01 c 1.19E+00 c 1.00 c
1,2-Dibromo-3-chloropropane 96-12-8 4.42E-03 [ 2.61E-02 c 2.21E+00 c 5.32E+00 c 0.95 [
1,3,5-Trimethylbenzene 108-67-8 9.31E-02 c 3.93E-01 c 4.95E-01 c 1.19E+00 c 1.00 c
1,3-Butadiene 106-99-0 1.60E-02 re 4.90E-02 [ 2.10E-01 re 5.10E-01 re 1.00 re
1,3-Dimethylnaphthalene 575-41-7 1.64E-01 c 7.88E-01 c 7.88E-01 C 3.03E+00 [ 0.98 c
1,4-Dichlorobenzene 106-46-7 4.20E-02 re 1.96E-01 re 7.11E-01 re 1.71E+00 re 1.00 re
1-Methyl-2-ethylbenzene 611-14-3 7.19E-02 c 3.03E-01 c 4.95E-01 C 1.19E+00 c 0.99 c
1-Methyl-4-ethylbenzene 622-96-8 7.76E-02 c 3.27E-01 c 4.95E-01 c 1.19E+00 c 0.99 c
1-Methyl-4-isopropylbenzene 99-87-6 1.52E-01 c 6.76E-01 c 5.94E-01 c 2.32E+00 c 1.00 c
1-Methylnaphthalene 90-12-0 7.23E-02 c 3.31E-01 c 6.58E-01 [ 1.58E+00 [ 0.98 [
2,3-Dimethylbutane 79-29-8 1.85E-01 c 6.59E-01 c 3.19E-01 c 1.25E+00 c 1.00 c
2,4,6-Trinitrotoluene (TNT) 118-96-7 1.75E-03 c 1.02E-02 c 1.97E+00 [ 4.72E+00 [ 0.98 [
2-Methyl-1-butene 563-46-2 4.00E-02 c 1.29E-01 c 2.60E-01 c 6.23E-01 c 1.00 c
2-Methylchrysene 3351-32-4 2.02E+00 c 1.21E+01 c 2.39E+00 [ 1.09E+01 [ 0.60 c
2-Methylnaphthalene 91-57-6 7.20E-02 c 3.30E-01 c 6.56E-01 c 1.57E+00 c 0.98 c
2-Methylpentane 107-83-5 2.33E-01 c 8.31E-01 c 3.19E-01 c 1.23E+00 c 1.00 c
3-Methylpentane 96-14-0 2.14E-01 c 7.64E-01 c 3.19E-01 c 1.23E+00 c 1.00 c
6-Methylchrysene 1705-85-7 2.01E+00 c 1.20E+01 c 2.39E+00 [ 1.09E+01 [ 0.60 c
7,12-Dimethylbenz(a)anthracene 57-97-6 3.00E+00 [ 1.85E+01 c 2.87E+00 c 1.32E+01 c 0.50 c
Acenaphthene 83-32-9 1.02E-01 c 4.89E-01 c 7.68E-01 [ 1.84E+00 [ 1.00 [
Acenaphthylene 208-96-8 8.84E-02 [ 4.19E-01 c 7.47E-01 c 1.79E+00 c 0.99 9
Anthracene 120-12-7 1.92E-01 c 9.88E-01 c 1.05E+00 c 4.04E+00 c 0.97 [
Benz(a)anthracene 56-55-3 4.74E-01 re 2.75E+00 re 2.03E+00 re 8.53E+00 re 1.00 re
Benzene 71-43-2 1.49E-02 re 5.05E-02 re 2.92E-01 re 7.00E-01 re 1.00 re
Benzo(a)pyrene 50-32-8 7.01E-01 re 4.27E+00 re 2.69E+00 re 1.17E+01 re 1.00 re
Benzo(b)fluoranthene 205-99-2 7.02E-01 re 4.29E+00 re 2.77E+00 re 1.20E+01 re 1.00 re
Benzo(e)pyrene 192-97-2 1.62E+00 [ 9.89E+00 c 2.72E+00 c 1.23E+01 c 0.75 c
Benzo(g,h,i)perylene 191-24-2 1.19E+00 c 7.59E+00 c 3.71E+00 [ 1.66E+01 [ 0.70 [
Benzo(k)fluoranthene 207-08-9 8.69E-01 [ 5.31E+00 c 2.72E+00 c 1.20E+01 c 0.79 c
Bromoform 75-25-2 2.20E-03 re 1.37E-02 re 2.79E+00 re 6.70E+00 re 1.00 re
Carbon tetrachloride 56-23-5 1.60E-02 re 7.78E-02 re 7.76E-01 re 1.86E+00 re 1.00 re
Chloroform 67-66-3 6.80E-03 re 2.87E-02 re 4.98E-01 re 1.19E+00 re 1.00 re
Chrysene 218-01-9 4.74E-01 re 2.75E+00 re 2.03E+00 re 8.53E+00 re 1.00 re
cis-1,2-Dichloroethylene 156-59-2 7.67E-03 c 2.90E-02 c 3.67E-01 c 8.81E-01 c 1.00 c
cis-2-Butene 590-18-1 2.80E-02 c 8.07E-02 c 2.17E-01 c 5.20E-01 c 1.00 c
Coronene 191-07-1 3.36E+00 c 2.24E+01 c 5.06E+00 c 2.34E+01 c 0.20 c
Cyclohexane 110-82-7 1.13E-01 c 3.98E-01 c 3.11E-01 c 7.47E-01 c 1.00 c
Dibenzo(a,h)anthracene 53-70-3 1.5E+00 re 9.68E+00 re 3.88E+00 re 1.76E+01 re 0.60 re
Dibenzothiophene 132-65-0 1.63E-01 c 8.54E-01 c 1.13E+00 c 4.35E+00 c 0.98 c
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Relative Contribution of Fraction Absorbed
Chemical CASNo. Permeability Constant, K, Permeablllt)éCoeffluent, Lag Time, Teent Duration of Event, t Water, FA
(cm/hr) (unitless) (hr/event) (hr) (unitless)
Ethylbenzene 100-41-4 4.93E-02 re 1.95E-01 re 4.20E-01 re 1.01E+00 re 1.00 re
Ethylene dibromide (EDB) 106-93-4 2.77E-03 re 1.46E-02 re 1.21E+00 re 2.90E+00 re 1.00 re
Ethylene dichloride (EDC) 107-06-2 4.20E-03 re 1.61E-02 re 3.82E-01 re 9.18E-01 re 1.00 re
Fluoranthene 206-44-0 2.24E-01 re 1.22E+00 re 1.45E+00 re 5.68E+00 re 1.00 re
Fluorene 86-73-7 1.36E-01 c 6.75E-01 c 8.97E-01 c 3.50E+00 c 1.00 c
HMX 2691-41-0 4.82E-06 [ 3.19E-05 c 4.79E+00 c 1.15E+01 c 0.94 c
Indene 95-13-6 2.50E-02 c 1.04E-01 c 4.70E-01 c 1.13E+00 c 0.99 c
Indeno(1,2,3-cd)pyrene 193-39-5 1.00E+00 re 6.65E+00 re 3.78E+00 re 1.68E+01 re 0.60 re
Isopropylbenzene 98-82-8 6.36E-02 c 2.68E-01 c 4.95E-01 c 1.19E+00 c 1.00 c
Methy! teriary butyl ether (MTBE) 1634-04-4 3.40E-03 c 1.23E-02 c 3.28E-01 c 7.87E-01 c 1.00 c
Methylcyclohexane 108-87-2 2.29E-01 c 8.71E-01 c 3.73E-01 [ 1.43E+00 [ 0.99 [
M ethylcyclopentane 96-37-7 1.13E-01 c 3.97E-01 c 3.11E-01 c 7.47E-01 c 1.00 c
Naphthalene 91-20-3 4.66E-02 re 2.03E-01 re 5.58E-01 re 1.34E+00 re 1.00 re
n-Butylbenzene 104-51-8 2.01E-01 c 8.82E-01 c 5.62E-01 c 2.16E+00 c 1.00 c
n-Heptane 142-82-5 5.93E-01 c 2.28E+00 c 3.83E-01 [ 1.58E+00 [ 0.98 [
n-Hexane 110-54-3 7.74E-02 c 2.76E-01 c 3.19E-01 c 7.67E-01 c 1.00 c
n-Pentane 109-66-0 1.36E-01 c 4.43E-01 c 2.67E-01 c 6.40E-01 c 1.00 c
n-Propylbenzene 103-65-1 9.74E-02 c 4.11E-01 c 4.95E-01 c 1.19E+00 c 1.00 c
Perylene 198-55-0 1.63E+00 c 9.95E+00 c 2.72E+00 [ 1.23E+01 [ 0.75 [
Phenanthrene 85-01-8 1.40E-01 re 7.40E-01 re 1.06E+00 re 4.11E+00 re 1.00 re
Pyrene 129-00-0 3.26E-01 c 1.79E+00 [ 1.43E+00 c 5.76E+00 c 0.95 c
RDX 121-82-4 6.42E-04 c 3.25E-03 c 9.73E-01 c 2.34E+00 c 0.98 c
sec-Butylbenzene 135-98-8 1.48E-01 c 6.51E-01 c 5.62E-01 [ 2.21E+00 [ 1.00 [
Styrene 100-42-5 3.70E-02 re 1.46E-01 re 4.08E-01 re 9.80E-01 re 1.00 re
tert-Butylbenzene 98-06-6 1.70E-01 c 7.46E-01 c 5.62E-01 [ 2.17E+00 [ 1.00 [
Tetrachloroethylene 127-18-4 3.30E-02 re 1.66E-01 re 9.06E-01 re 2.18E+00 re 1.00 re
Toluene 108-88-3 3.11E-02 re 1.15E-01 re 3.50E-01 re 8.39E-01 re 1.00 re
trans-1,2-Dichloroethylene 156-60-5 1.06E-02 c 4.00E-02 c 3.67E-01 c 8.81E-01 c 1.00 c
trans-2-Butene 624-64-6 2.80E-02 c 8.07E-02 c 2.17E-01 [ 5.20E-01 [ 1.00 [
Trichloroethylene 79-01-6 1.20E-02 re 5.13E-02 re 5.81E-01 re 1.39E+00 re 1.00 re
Vinyl chloride 75-01-4 5.60E-03 re 1.70E-02 re 2.39E-01 re 5.73E-01 re 1.00 re
Xylene (m) 108-38-3 5.32E-02 re 2.11E-01 re 4.20E-01 re 1.01E+00 re 1.00 re
Xylene (0) 95-47-6 3.06E-02 c 1.21E-01 c 4.13E-01 c 9.90E-01 c 1.00 c
Xylene (p) 106-42-3 4.98E-02 c 1.98E-01 c 4.13E-01 c 9.92E-01 c 0.99 c
Xylenes (total) 1330-20-7 2.89E-02 [ 1.14E-01 c 4.13E-01 c 9.92E-01 c 1.00 c
Total Petroleum Hydrocarbons (TPH)

Aliphatics - > C5-C8 NA NA NA NA NA NA

Aliphatics - > C9-C18 NA NA NA NA NA NA

Aliphatics - >C19-C32 NA NA NA NA NA NA

Aromatics - >C6-C8 NA NA NA NA NA NA

Aromatics - >C9-C16 NA NA NA NA NA NA

Aromatics - >C17-C32 NA NA NA NA NA NA
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- Relative Contribution of Fraction Absorbed
o L . ) N
Chemical CASNo. Permeability Constant, K, Permeablllt)éCoeffluent, Lag Time, Teent Duration of Event, t Water, FA
(cm/hr) (unitless) (hr/event) (hr) (unitless)

Pesticides

Alachlor 15972-60-8 8.22E-03 [ 5.19E-02 c 3.40E+00 c 8.15E+00 c 0.92 c

Atrazine 1912-24-9 7.13E-03 c 4.03E-02 c 1.70E+00 c 4.07E+00 c 0.95 c

Chlordane 12789-03-6 3.80E-02 re 2.94E-01 re 2.12E+01 re 5.09E+01 re 0.70 re

Endrin 72-20-8 1.20E-02 re 9.18E-02 re 1.46E+01 re 3.51E+01 re 0.80 re

Heptachlor 76-44-8 8.60E-03 re 6.43E-02 re 1.33E+01 re 3.19E+01 re 0.80 re

Lindane 58-89-9 1.08E-02 re 7.10E-03 re 4.57E+00 re 1.10E+01 re 0.90 re

Methoxychlor 72-43-5 1.01E-01 [ 7.23E-01 c 9.07E+00 c 3.51E+01 [ 0.82 c
Metals

Arsenic 7440-38-2 1.00E-03 re NA NA NA NA

Cadmium 7440-43-9 1.00E-03 re NA NA NA NA

Chromium (I11) 16065-83-1 1.00E-03 re NA NA NA NA

Chromium (V1) 18540-29-9 2.00E-03 re NA NA NA NA

Copper 7440-50-8 1.00E-03 re NA NA NA NA

Lead 7439-92-1 NA NA NA NA NA

Manganese 7439-96-5 1.00E-03 re NA NA NA NA

Mercury (Elemental) 7439-97-6 1.00E-03 re NA NA NA NA

Nickel (Refinary dust) NA 2.00E-04 re NA NA NA NA

Nickel (Soluble salts) 7440-02-0 2.00E-04 re NA NA NA NA

Selenium 7782-49-2 1.00E-03 re NA NA NA NA

Silver 7440-22-4 6.00E-04 re NA NA NA NA

Zinc 7440-66-6 6.00E-04 re NA NA NA NA
Inorganics

Cyanide 57-12-5 1.00E-03 re NA NA NA NA
Others

Asbestos 1332-21-4 NA NA NA NA NA

3,5-Dinitro-4-chlorobenzotrifluride 393-75-9 NA NA NA NA NA

2,4/2,6-Dinitrotoluene (DNT) mixture 25321-14-6 1.02E-02 re 5.30E-02 c 1.099E+00 c 2.638E+00 c 9.80E-01 c
Notes:

re: RAGS Part E (USEPA, 2004).
c: Caculated per RAGS Part E (USEPA, 2004).
NA: Not available.
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Molecular Weight, Henry'sLaw |Diffusion Coefficient |Diffusion Coefficient Orgzn'cc'?“b"” . Soil-Water Partition
Chemical CASNo. MW Constant, H in Air, D, in Water, D,, sorption Water Solubility, S | Vapor Pressure, P | " ticient, K
Coefficient, K o
(g/mol) (L-water/L-air) (cm®ls) (cm®ls) (cm’lg) (mg/L) (mmHg) (L/kg)
VOCsand SVOCs
1,1,1-Trichloroethane 71-55-6 1.33E+02 7.03E-01 6.48E-02 9.60E-06 4.39E+01 1.29E+03 1.24E+02 NA
1,1-Biphenyl 92-52-4 154.21 1.26E-02 4.71E-02 7.56E-06 5.13E+03 6.94E+00 2.94E-02 NA
1,1-Dichloroethylene 75-35-4 9.69E+01 1.07E+00 8.63E-02 1.10E-05 3.18E+01 2.42E+03 5.91E+02 NA
1,2,3-Trimethylbenzene 526-73-8 120.19 1.33E-01 6.77E-02 7.41E-06 5.80E+02 7.52E+01 1.49E+00 NA
1,2,4-Trimethylbenzene 95-63-6 120.20 2.52E-01 6.07E-02 7.92E-06 6.14E+02 5.70E+01 1.59E+00 NA
1,2-Dibromo-3-chloropropane 96-12-8 2.36E+02 6.01E-03 3.21E-02 8.90E-06 1.16E+02 1.23E+03 7.60E-01 NA
1,3,5-Trimethylbenzene 108-67-8 120.20 3.59E-01 6.02E-02 7.84E-06 6.02E+02 4.82E+01 2.13E+00 NA
1,3-Butadiene 106-99-0 54.09 3.01E+00 1.00E-01 1.03E-05 3.96E+01 7.35E+02 2.11E+03 NA
1,3-Dimethylnaphthalene 575-41-7 156.23 7.23E-03 5.39E-02 6.77E-06 2.01E+04 8.85E+00 7.49E-03 NA
1,4-Dichlorobenzene 106-46-7 LATE+02 9.85E-02 5.50E-02 8.68E-06 3.75E+02 8.13E+01 1.06E-+00 NA
1-Methyl-2-ethylbenzene 611-14-3 120.19 2.19E-01 6.76E-02 7.29E-06 1.08E+03 7.46E+01 2.48E+00 NA
1-Methyl-4-ethylbenzene 622-96-8 120.19 3.27E-01 6.70E-02 7.18E-06 1.17E+03 9.48E+01 2.95E+00 NA
1-Methyl-4-isopropylbenzene 99-87-6 134.22 4.66E-01 5.72E-02 6.73E-06 2.29E+03 1.71E+01 1.08E+00 NA
1-Methylnaphthalene 90-12-0 142.20 2.10E-02 5.28E-02 7.85E-06 2.53E+03 2.58E+01 6.62E-02 NA
2,3-Dimethylbutane 79-29-8 86.18 5.45E+01 7.40E-02 6.94E-06 1.37E+03 1.82E+01 2.11E+02 NA
2,4,6-Trinitrotoluene (TNT) 118-96-7 2.27TE+02 8.50E-07 2.95E-02 7.92E-06 2.81E+03 1.15E+02 1.24E-04 NA
2-Methyl-1-butene 563-46-2 70.13 1.41E+01 8.57E-02 8.93E-06 1.71E+02 1.38E+02 5.06E+02 NA
2-Methylchrysene 3351-32-4 242.32 1.18E-05 4.09E-02 5.61E-06 4.47E+06 3.54E-04 3.17E-10 NA
2-Methylnaphthalene 91-57-6 142.20 2.12E-02 5.24E-02 7.78E-06 2.48E+03 2.46E+01 6.75E-02 NA
2-Methylpentane 107-83-5 86.18 7.44E+01 7.34E-02 6.89E-06 1.81E+03 1.25E+01 1.97E+02 NA
3-Methylpentane 96-14-0 86.18 5.78E+01 7.38E-02 6.96E-06 1.64E+03 1.48E+01 1.81E+02 NA
6-Methylchrysene 1705-85-7 242.32 1.17E-05 4.09E-02 5.61E-06 3.53E+06 1.07E-03 9.44E-10 NA
7,12-Dimethylbenz(a)anthracene 57-97-6 256.35 1.54E-04 4.71E-02 5.50E-06 4.94E+05 6.10E-02 4.03E-10 NA
Acenaphthene 83-32-9 1.54E+02 7.52E-03 5.06E-02 8.33E-06 5.03E+03 3.90E+00 3.75E-03 NA
Acenaphthylene 208-96-8 152.20 4.74E-03 4.39E-02 7.06E-06 6.92E+03 3.93E+00 2.90E-02 NA
Anthracene 120-12-7 1.78E+02 2.27E-03 3.90E-02 7.85E-06 1.64E+04 4.34E-02 2.55E-05 NA
Benz(a)anthracene 56-55-3 228.30 4.91E-04 5.09E-02 5.94E-06 1.77E+05 9.40E-03 1.54E-07 NA
Benzene 71-43-2 7.81E+01 2.27E-01 8.95E-02 1.03E-05 1.46E+02 1.79E+03 9.50E+01 NA
Benzo(a)pyrene 50-32-8 2.52E+02 1.87E-05 4.76E-02 5.56E-06 5.87E+05 1.62E-03 4.89E-09 NA
Benzo(b)fluoranthene 205-99-2 2.52E+02 2.69E-05 4.76E-02 5.56E-06 5.99E+05 1.50E-03 8.06E-08 NA
Benzo(€e)pyrene 192-97-2 252.31 2.38E-05 4.05E-02 5.49E-06 3.86E+06 8.60E-04 7.26E-10 NA
Benzo(g,h,i)perylene 191-24-2 276.34 5.82E-06 4.90E-02 5.65E-05 1.58E+06 2.60E-04 1.00E-10 NA
Benzo(k)fluoranthene 207-08-9 2.52E+02 2.39E-05 4.76E-02 5.56E-06 5.87E+05 8.00E-04 9.59E-11 NA
Bromoform 75-25-2 2.53E+02 2.19E-02 3.57E-02 1.04E-05 3.18E+01 3.10E+03 5.60E+00 NA
Carbon tetrachloride 56-23-5 1.54E+02 1.13E+00 5.71E-02 9.78E-06 4.39E+01 7.93E+02 1.12E+02 NA
Chloroform 67-66-3 1.19E+02 1.50E-01 7.69E-02 1.09E-05 3.18E+01 7.95E+03 1.98E+02 NA
Chrysene 218-01-9 2.28E+02 2.14E-04 2.61E-02 6.75E-06 1.81E+05 2.00E-03 7.80E-09 NA
cis-1,2-Dichloroethylene 156-59-2 9.69E+01 1.67E-01 8.84E-02 1.13E-05 3.96E+01 6.41E+03 1.75E+02 NA
cis-2-Butene 590-18-1 56.11 6.56E+00 9.92E-02 8.50E-06 8.95E+01 3.48E+02 1.46E+03 NA
Coronene 191-07-1 300.36 6.60E-06 3.70E-02 4.93E-06 2.88E+07 9.03E-06 2.21E-13 NA
Cyclohexane 110-82-7 84.16 6.13E+00 8.00E-02 9.11E-06 1.46E+02 5.50E+01 6.16E+01 NA
Dibenzo(a,h)anthracene 53-70-3 2.78E+02 5.76E-06 4.46E-02 5.21E-06 1.91E+06 2.49E-03 2.10E-11 NA
Dibenzothiophene 132-65-0 184.26 9.79E-04 5.22E-02 6.74E-06 3.44E+04 2.11E-01 2.05E-05 NA
Ethylbenzene 100-41-4 1.06E+02 3.22E-01 6.85E-02 8.46E-06 4.46E+02 1.69E+02 9.60E+00 NA
Ethylene dibromide (EDB) 106-93-4 1.88E+02 2.66E-02 4.30E-02 1.04E-05 3.96E+01 3.91E+03 1.10E+01 NA
Ethylene dichloride (EDC) 107-06-2 9.90E+01 4.82E-02 8.57E-02 1.10E-05 3.96E+01 8.60E+03 8.13E+01 NA
Fluoranthene 206-44-0 2.02E+02 3.62E-04 2.76E-02 7.18E-06 5.55E+04 2.60E-01 8.13E-06 NA
Fluorene 86-73-7 1.66E+02 3.93E-03 4.40E-02 7.89E-06 9.16E+03 1.69E+00 3.24E-03 NA
HMX (1,3,5,7-tetranitro-1,3,5,7- tetrazocane) 2691-41-0 2.96E+02 3.54E-08 4.28E-02 5.00E-06 5.32E+02 5.00E+00 4.75E-15 NA
Indene 95-13-6 116.16 2.08E-02 6.82E-02 7.97E-06 3.16E+02 3.90E+02 1.30E+00 NA
Indeno(1,2,3-cd)pyrene 193-39-5 276.34 1.42E-05 4.48E-02 5.23E-06 1.95E+06 1.90E-04 1.40E-10 NA
Isopropylbenzene 98-82-8 120.20 4.70E-01 6.03E-02 7.86E-06 6.98E+02 6.13E+01 4.60E+00 NA
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Molecular Weight, Henry'sLaw |Diffusion Coefficient |Diffusion Coefficient Orgzn'cc'?“b"” . Soil-Water Partition
Chemical CASNo MW Constant, H in Air, D, in Water, D,, sorption Water Solubility, S | Vapor Pressure, P | " ticient, K
Coefficient, K o
(g/mol) (L-water/L-air) (cm®ls) (cm®ls) (cm’lg) (mg/L) (mmHg) (L/kg)
Methyl teriary butyl ether (MTBE) 1634-04-4 8.82E+01 2.40E-02 7.53E-02 8.59E-06 1.16E+01 5.10E+04 2.49E+02 NA
Methylcyclohexane 108-87-2 98.19 1.59E+01 6.97E-02 7.59E-06 2.13E+03 1.04E+01 3.08E+01 NA
Methylcyclopentane 96-37-7 84.16 9.82E+00 7.84E-02 7.59E-06 7.33E+02 5.02E+01 1LO7E+02 NA
Naphthalene 91-20-3 1.28E+02 1.80E-02 6.05E-02 8.38E-06 1.54E+03 3.10E+01 8.89E-02 NA
n-Butylbenzene 104-51-8 134.22 6.50E-01 5.28E-02 7.33E-06 1.48E+03 1.18E+01 8.14E-01 NA
n-Heptane 142-82-5 100.20 8.37E+01 6.54E-02 7.00E-06 6.90E+03 2.66E+00 4.07E+01 NA
n-Hexane 110-54-3 86.18 7.36E+01 7.31E-02 8.17E-06 1.32E+02 9.50E+00 1.52E+02 NA
n-Pentane 109-66-0 72.15 5.11E+01 8.21E-02 8.80E-06 7.22E+01 3.80E+01 4.62E+02 NA
n-Propylbenzene 103-65-1 120.20 4.29E-01 6.02E-02 7.83E-06 8.13E+02 5.22E+01 2.71E+00 NA
Perylene 198-55-0 252.31 3.50E-13 4.06E-02 5.49E-06 3.89E+06 1.31E-04 1.11E-10 NA
Phenanthrene 85-01-8 178.23 5.40E-03 3.33E-02 7.47E-06 141E+04 9.94E-01 6.80E-04 NA
Pyrene 129-00-0 2.02E+02 4.87E-04 2.78E-02 7.25E-06 5.43E+04 1.35E-01 4.25E-06 NA
RDX 121-82-4 2.22E+02 8.22E-10 3.12E-02 8.50E-06 8.91E+01 5.97E+01 1.00E-09 NA
sec-Butylbenzene 135-98-8 134.22 5.07E-01 5.75E-02 6.75E-06 2.09E+03 1.81E+01 1.25E+00 NA
Styrene 100-42-5 1.04E+02 1.12E-01 7.11E-02 8.78E-06 4.46E+02 3.10E+02 6.24E+00 NA
tert-Butylbenzene 98-06-6 134.22 8.56E-01 5.84E-02 6.76E-06 2.45E+03 151E+01 1.76E+00 NA
Tetrachloroethylene 127-18-4 1.66E+02 7.24E-01 5.05E-02 9.46E-06 9.49E+01 2.06E+02 1.84E+01 NA
Toluene 108-88-3 9.21E+01 2.71E-01 7.78E-02 9.20E-06 2.34E+02 5.26E+02 2.82E+01 NA
trans-1,2-Dichloroethylene 156-60-5 9.69E+01 1.67E-01 8.76E-02 1.12E-05 3.96E+01 4.52E+03 3.52E+02 NA
trans-2-Butene 624-64-6 56.11 6.56E+00 9.92E-02 8.50E-06 8.95E+01 348E+02 1.46E+03 NA
Trichloroethylene 79-01-6 1.31E+02 4.03E-01 6.87E-02 1.02E-05 6.07E+01 1.28E+03 7.20E+01 NA
Vinyl chloride 75-01-4 6.25E+01 1.14E+00 1.07E-01 1.20E-05 2.17E+01 8.80E+03 2.80E+03 NA
Xylene (m) 108-38-3 1.06E+02 2.94E-01 6.84E-02 8.44E-06 3.75E+02 1.61E+02 8.00E+00 NA
Xylene (0) 95-47-6 1.06E+02 2.12E-01 6.89E-02 8.53E-06 3.83E+02 1.78E+02 6.75E+00 NA
Xylene (p) 106-42-3 106.17 2.82E-01 6.82E-02 8.42E-06 3.75E+02 1.62E+02 8.76E+00 NA
Xylenes (total) 1330-20-7 106.17 2.12E-01 8.47E-02 9.90E-06 3.83E+02 1.06E+02 8.06E+00 NA
Total Petroleum Hydrocarbons (TPH)
Aliphatics - > C5-C8 NA 100 5.00E+01 1.00E-01 1.00E-05 3.98E+03 5.40E+00 5.02E+01 NA
Aliphatics - > C9-C18 NA 160 1.20E+02 1.00E-01 1.00E-05 2.51E+05 3.40E-02 4.74E-01 NA
Aliphatics - >C19-C32 NA 270 4.90E+03* 1.00E-01* 1.00E-05* 6.31E+08* 2.50E-06* 8.44E-04 NA
Aromatics - >C6-C8 NA 100 2.70E-01 1.00E-01 1.00E-05 2.51E+02 5.20E+02 2.61E+01 NA
Aromatics - >C9-C16 NA 140 1.40E-01 1.00E-01 1.00E-05 2.51E+03 2.50E+01 4.65E-01 NA
Aromatics - >C17-C32 NA 220 6.84E-03** 1.00E-01** 1.00E-05** 7.09E+03** 3.28E-01** 1.90E-04 NA
Pesticides
Alachlor 15972-60-8 2.70E+02 3.40E-07 2.26E-02 5.69E-06 3.12E+02 2.40E+02 2.20E-05 NA
Atrazine 1912-24-9 2.16E+02 9.65E-08 5.28E-02 6.17E-06 2.25E+02 3.47E+01 3.00E-07 NA
Chlordane 12789-03-6 4.10E+02 1.99E-03 3.44E-02 4.02E-06 3.38E+04 5.60E-02 1.00E-05 NA
Endrin 72-20-8 3.81E+02 4.09E-04 3.62E-02 4.22E-06 2.01E+04 2.50E-01 5.84E-07 NA
Heptachlor 76-44-8 3.73E+02 1.20E-02 2.23E-02 5.70E-06 4.13E+04 1.80E-01 3.26E-04 NA
Lindane 58-89-9 2.91E+02 2.10E-04 4.33E-02 5.06E-06 2.81E+03 7.30E+00 3.72E-05 NA
Methoxychlor 72-435 3.46E+02 8.30E-06 2.21E-02 5.59E-06 2.69E+04 1.00E-01 1.23E-06 NA
Metals
Arsenic 7440-38-2 7.49E+01 NA NA NA NA NA NA 2.90E+01
Cadmium 7440-43-9 1.12E+02 NA NA NA NA NA NA 7.50E+01
Chromium (I11) 16065-83-1 NA NA NA NA NA NA NA 1.80E+06
Chromium (V1) 18540-29-9 NA NA NA NA NA NA NA 1.90E+01
Copper 7440-50-8 6.36E+01 NA NA NA NA NA NA 3.98E+01
Lead 7439-92-1 2.07E+02 NA NA NA NA NA NA 1.00E+01
Manganese 7439-96-5 5.49E+01 NA NA NA NA NA NA 5.01E+01
Mercury (Elemental) 7439-97-6 2.01E+02 4.67E-01 3.07E-02 6.30E-06 NA 6.00E-02 1.30E-03 5.20E+01
Nickel (Refinary dust) NA NA NA NA NA NA NA NA 6.50E+01
Nickel (Soluble Salts) 7440-02-0 5.87E+01 NA NA NA NA NA NA 6.50E-+01
Selenium 7782-49-2 7.90E+01 NA NA NA NA NA NA 5,00E+00
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Molecular Weight, Henry'sLaw |Diffusion Coefficient |Diffusion Coefficient Orgz”'C Carbon . Soil-Water Partition
Chemical CASNo. MW Constant, H in Air, D, in Water, D,, sorption Water Solubility, S | Vapor Pressure, P | " ticient, K
Coefficient, K o
(g/mol) (L-water/L-air) (cm®ls) (cm®ls) (cm’lg) (mg/L) (mmHg) (L/kg)

Silver 7440-22-4 1.08E+02 NA NA NA NA NA NA 8.30E+00

Zinc 7440-66-6 6.54E+01 NA NA NA NA NA NA 6.20E+01
Inorganics

Cyanide 57-12-5 [ 2.70E+01 5.44E-03 2.11E-01 [ 2.46E-05 NA 1.00E+06 9.90E+00
Others

Asbestos 1332-21-4 NA NA NA NA NA NA NA NA

3,5-Dinitro-4-chlorobenzotrifluride 393-75-9 NA NA NA NA NA NA NA NA

2,4/2,6-Dinitrotoluene (DNT) mixture 25321-14-6 1.82E+02 1.62E-05 5.91E-02 6.91E-06 5.87E+02 2.70E+02 NA NA

Notes:

Bold font: Reqional Screening Level (RSL) Chemical-specific Parameters Supporting Table June 2011 (USEPA, 2011)
Reqular Underlined font: Appendix C Exhibit C-1 from the Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 2002)
Note the regular underlined font Kd values correspond to pH of 6.8.
Regular font: Departmental Missouri Risk Based Corrective Action (MRBCA) Technial Guidance (MDNR, 2006).
Italic font: Toxicity and physical/chemical properties presented in Texas Risk Reduction Program (TRRP) Tables May 2011, (TCEQ, 2011).
Bold Italic: CalDTSC, 2009. Interim Guidance Evaluating Human Health Risks from Total Petroleum Hydrocarbons (TPH).

*: Average of aliphatics C16-C21 and aiphatics C21-C35 in the Departmental Missouri Risk-Based Corrective Action (MRBCA) Technical Guidance (MDNR, 2006).
**: Average of aromatics C16-C21 and aromatics C21-C35 in the MDNR (2006).

Molecular Weight for TPH:

: Calculated value.

Aliphatics - >C5-C8: Value for aiphatics C6-C8 from the MDNR (2006).
Aliphatics - >C9-C18: Average of aiphatics C8-C10, aliphatics C10-C12, and aliphatics C12-C16 in the MDNR (2006).
Aliphatics - >C19-C32: Average of aliphatics C16-C21 and aliphatics C21-C35 in the MDNR (2006).
Aromatics - >C6-C8: Value for aromatics C7-C8 from the TCEQ (2011).
Aromatics - >C9-C16: Average of aromatics C10-C12 and aromatics C12-C16 in the MDNR (2006).

Aromatics - >C17-C32: Average of aromatics C16-C21 and aromatics C21-C35 in the MDNR (2006).

Vapor Pressure for TPH:
P = H*S*R*T*760/MW
where,

H: Chemical specific dimensionless Henry's law constant [-]
S: Chemical specific pure component solubility [mg/L]
R: Ideal gas constant, 8.206E-05 [(m3-anm)/(K-moI)]

T: Temperature in Kelvin (273.17 + 25°C)
MW: Chemical specific molecular weight [g/mole]

760: Converts vapor pressure in atmosphere to mmHg [760 mmHg/atm]

IRBCA Technical Guidance, Appendix E
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Par ameter Symbol Unit Default

Averaging Time for Carcinogen AT, year 70

Averaging Time for Non-Carcinogen AT year =ED
Body Weight:

Resident Child BW kg 15

Resident Adult BW kg 70

Non-Residential Worker BW kg 70

Construction Worker BW kg 70
Exposure Dur ation:

Resident Child ED year 6

Resident Adult ED year 24

Non-Residential Worker ED year 25

Construction Worker ED year 1
Exposure Frequency:

Resident Child EF dayl/year 360

Resident Adult EF day/year 360

Non-Residential Worker EF day/year 250

Construction Worker EF dayl/year 90
Soil Ingestion Rate:

Resident Child IR mg/day 200

Resident Adult IR mg/day 100

Non-Residential Worker IR mg/day 100

Construction Worker IR mg/day 330
Groundwater Ingestion Rate:

Resident Child IR L/day 1

Resident Adult IR L/day 2
Exposure Timefor Indoor Inhalation:

Resident Child ETi, hr/day 18

Resident Adult ET,, hr/day 18

Non-Residential Worker ET,, hr/day 18
Exposure Time for Outdoor Inhalation:

Resident Child ETou hr/day 16

Resident Adult ETou hr/day 16

Non-Residential Worker ETout hr/day 12

Construction Worker ETout hr/day 10
Skin Surface Area for Incidental Dermal Contact with Soil:

Resident Child SAgil cm?/day 2800

Resident Adult SAgi Cm2/ day 5700

Non-Residential Worker SAgi cm?/day 3300

Construction Worker SAg cm’/day 3300
Skin Surface Areafor Incidental Dermal Contact with Water:

Resident Child SAg cm’/day 2800

IRBCA Technical Guidance, Appendix E
August 2014, Version 1: For publication Page 10 of 13 RAM Group (050405)
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Par ameter Symbol Unit Default

Resident Adult SAgw cm?/day 5700

Non-Residential Worker SA cm’/day 3300

Construction Worker SA cm?/day 3300
Skin Surface Area for Whole-Body Dermal Contact with Water:

Resident Child SAg-wb cm?/day 6600

Resident Adult SAgw—wb szlday 18000
Sail to Skin Adherence Factor:

Resident Child AF mg/(_:m2 0.2

Resident Adult AF mg/cm2 0.07

Non-Residential Worker AF mg/cm’ 0.2

Construction Worker AF mg/cm? 0.3
Event Frequency for Incidental Dermal Contact with Soil

Resident Child EVai event/day 1

Resident Adult EV i event/day 1

Non-Residential Worker EV i event/day 1

Construction Worker EV i event/day 1
Event Frequency for Incidental Dermal Contact with Water

Resident Child EVgw event/day 1

Resident Adult EVgw event/day 1

Non-Residential Worker EVgy event/day 1

Construction Worker EV gy event/day 1
Event Frequency for Whole-Body Der mal Contact with Water

Resident Child EVaw wo event/day 1

Resident Adult EV gw wb event/day 1
Event Duration for Incidental Dermal Contact with Water

Resident Child tavent hr/event 1

Resident Adult tavent hr/event 1

Non-Residential Worker tavent hr/event 1

Construction Worker tavent hr/event 1
Event Duration for Whole-Body Dermal Contact with Water

Resident Child Tovent whb hr/event 0.33

Resident Adult tevent wh hr/event 0.25

IRBCA Technical Guidance, Appendix E
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. Default
Parameter Symbol Unit Value
SOIL PARAMETERS:
Soil Source Dimension Parallel to Wind Direction W, cm 1500
Depth to Subsurface Soil Sources from Bottom of Building Slab Ohs cm 100
Depth of Surficial Soil Zone ds cm 100
Depth to Soil Vapor Measurement from Bottom of Building Slab ds cm 100
VADOSE ZONE:
Total Soil Porosity Or cm’/em’-soil 0.40
Volumetric Water Content Ous cmem® 0.10
Volumetric Air Content * O cmilem® 0.30
Thickness h, cm 295
Dry Soil Bulk Density Ps glem® 164
Fractional Organic Carbon Content foov g-Cl/g-soil 0.001
SOIL IN CRACKS:
Total Soil Porosity Broack | cmem’-soil 0.4
Volumetric Water Content Oucrack cmilem® 0.1
Volumetric Air Content * 0 acrack cmem® 0.30
CAPILLARY FRINGE:
Total Soil Porosity Orcap cm/em?®-soil 0.40
Volumetric Water Content Bweap cmem® 0.36
Volumetric Air Content* Bacep cm’/em’ 0.04
Thickness he cm 5
GROUNDWATER PARAMETERS:
Depth to GW from Ground Surface Low cm 300
GW Source Dimension Parallel to GW Flow Direction Wga cm 3000
GW Source Dimension Perpendicular to GW Flow Direction Y cm 3000
Total Porosity in the Saturated Zone [ cmilem® 0.4
Dry Soil Bulk Density (Saturated Zone) Pss glem® 1.64
Fractional Organic Carbon Content in the Saturated Zone focs g-Clg-soil 0.001
Groundwater Mixing Zone Thickness Sqw cm 153
Hydraulic Conductivity in the Saturated Zone K cm/year 730000
Hydraulic Gradient in the Saturated Zone i cm/cm 0.001
Groundwater Darcy Velocity Ugw cm/year 730
Infiltration Rate of Water Through Vadose Zone 1 cm/year 21
AMBIENT AIR PARAMETERS:
Breathing Zone Height Oa cm 200
Inverse of Mean Concentration at Center of Square Source QC  |@m*9)/(kgm® 68.81
Fraction of Vegetative Cover \Y m2/m? 0.5
Mean Annua Wind Speed Un m/s 3.98
Equivalent Threshold Value of Windspeed U, m/s 11.32
Windspeed Distribution Function from Cowherd et. a, 1985 F(x) unitless 0.194

*: Calculated value. Volumetric Air Content = Total Soil Porosity - Volumetric Water Content

IRBCA Technical Guidance, Appendix E
August 2014, Version 1: For publication

RAM Group (050405)



(2) 4-11 mhaw
79912 1N

I sradl Risk-Based Corrective Action

. Default
Parameter Symbol Units Value
Volumetric Flow Rate of Soil Gasinto the Enclosed Space:
Residential Quil cm’ls 83.33
Non-residential Quil cm’/s 83.33
Building Foundation/Slab Thickness:
Residential L crack cm 15
Non-residential L crack cm 15
Sail-Building Pressur e Difference:
Residential AP gm/(:m-s2 40
Non-residential AP gm/cm-s? 40
Intrinsic Vapor Permeability for Soils below Building:
Residential ky, om? 1.00E-08
Non-residentia ky, om? 1.00E-08
Air Exchange Rate:
Residential ER /24 hr 12.096
Non-residential ER /24 hr 19.872
Building Height:
Residential Hg cm 200
Non-residential Hg cm 300
Building Width:
Residential Wg cm 1000
Non-residential Wg cm 2000
Building L ength:
Residential Lg cm 1000
Non-residential Lg cm 2000
Depth below Gradeto Bottom of Enclosed Space Floor :
Residential Le cm 15
Non-residential Le cm 15
Floor-Wall Seam Gap:
Residential w cm 0.1
Non-residential w cm 0.1
Notes:

If adefault value of Qg is used, the two parameters (AP and k) used to estimate Qg are not required. The

software provides two options, i.e., either enter Qg or the values of the two parameters.
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APPENDIX E2

MODELS AND EQUATIONS
(FORWARD MODE)
Title Page
e Indoor Inhalation of Vapors (Child and Adult Resident, Non-residential
Worker) E-67
e Outdoor Inhalation of Vapors E-68
e Dermal Contact with Chemicals in Water (Child and Adult Resident,
Non-residential Worker; and Construction Worker) E-69
e Domestic Water Use (Child and Adult Resident) E-71
e Dermal Contact with Chemicals in Soil (Child and Adult Resident,
Non-residential Worker, and Construction Worker) E-74
e Ingestion of Chemicals in Soil (Child and Adult Resident, Non-residential
Worker, and Construction Worker) E-75
e Inhalation of Vapors and Particulates of Chemicals in Soil (Child and Adult
Resident, Non-residential Worker, and Construction Worker) E-76
e Inhalation of Vapors and Particulates, Dermal Contact with and Ingestion of
Chemicals in Soil (Child and Adult Resident, Non-residential Worker, and
Construction Worker) E-77
e Indoor Inhalation of Vapors (Age-Adjusted Resident) E-78
e Outdoor Inhalation of Vapors (Age-Adjusted Resident) E-79
e Dermal Contact with Chemicals in Water (Age-Adjusted Resident) E-80
e Domestic Water Use (Age-Adjusted Resident) E-82
e Dermal Contact with Chemicals in Soil (Age-Adjusted Resident) E-86
e Ingestion of Chemicals in Soil (Age-Adjusted Resident) E-88
e Inhalation of Vapors and Particulates of Chemicals in Soil (Age-Adjusted
Resident) E-90
e Inhalation of Vapors and Particulates, Dermal Contact with, and Ingestion of
Chemicals in Soil (Age-Adjusted Resident) E-92
e Indoor Air Concentration Estimated from Soil Vapor Concentration E-93
e Indoor Air Concentration Estimated from Subsurface Soil Concentration E-94
e Indoor Air Concentration Estimated from Groundwater Concentration E-95
e Outdoor Air Concentration Estimated from Groundwater Concentration E-96
e Volatilization Factors E-97
e Effective Diffusion Coefficients E-104
e Subsurface Soil Concentrations Protective of Leaching to Groundwater E-105
e Soil Vapor Concentration at Which Vapor Phase Becomes Saturated E-106
e Domenico Model: Dilution Attenuation Factor (DAF) in the Saturated Zone E-107
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INDOOR INHALATION OF VAPORS
(CHILD AND ADULT RESIDENT; AND NON-RESIDENTIAL WORKER)

Carcinogenic effects where:

C = Contaminant concentration in indoor air [mg/m’]
Cx ET. x EDx EF x IUR x 1000 IELCR;»imi= Risk or the increased chance of developing cancer over a lifetime due
IELCR,,,, = - AT %365 % 24 to exposure to a chemical in indoor air [-]
c HQuinn = Hazard quotient for individual constituents in indoor air [-]
AT, = Averaging time for carcinogens [year]
) ) AT, = Averaging time for non-carcinogens [year|

Non-carcinogenic effects ET; = Indoor exposure time [hr/day]

ED = Exposure duration [year]
0. = CxET, x ED x EF EF = Exposure frequency [day/year]
kAT % 365 % RfC x 24 RfC = Chemical-specific reference concentration [mg/m’]
- IUR = Chemical-specific inhalation unit risk [(ug/m’) ']

365 = Converts AT, AT,. in years to days [day/year]
1000 = Converts C in mg to ug [1000 pg/mg]
24 = Converts ET;, hours to day [24 hrs/day]

Source: RAGS Vol. I Part F, 2009
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OUTDOOR INHALATION OF VAPORS

where:
C =

Carcinogenic effects

_CxET,,xEDxEF xIURx1000
AT x365%x 24

IELCR

outinh ~—

HQoutinh =
AT, =
ATm:
ETout
ED
EF =
RC =
IUR
365
1000
24 =

Non-carcinogenic effects

CxET,, xED x EF

HO . =
Qo AT, x 365 x RfC x 24

Source: RAGS Vol. I Part F, 2009

IEL CRoutinh:

Contaminant concentration in outdoor air [mg/m3]

Risk or the increased chance of developing cancer over a lifetime due
to exposure to a chemical in outdoor air [-]

Hazard quotient for individual constituents in outdoor air [-]
Averaging time for carcinogens [year]

Averaging time for non-carcinogens [year]

Outdoor exposure time [hr/day]

Exposure duration [year]

Exposure frequency [day/year]

Chemical-specific reference concentration [mg/m’]
Chemical-specific inhalation unit risk [(ug/m’) ']

Converts AT,, AT, in years to days [day/year]

Converts C in mg to pg [1000 pg/mg]

Converts ET;, hours to day [24 hrs/day]
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DERMAL CONTACT WITH CHEMICALS IN WATER
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

. . where:
Carcinogenic effects
C = Contaminant concentration for dermal contact with water
C x SFd x SAgw x EVgw x Z x EF x ED [mg/L]
IELCR= IELCR = Risk or the increased chance of developing cancer over a
BW x ATc x 365 x 1000 o )
lifetime due to exposure to a chemical [-]
s . HQ = Hazard quotient for individual constituents [-]
Non-carcinogenic effects BV ~ Body weight [ke]
C x SAgw x EVaw x Z x EF x ED AT, iAveragmg ‘qme for carcinogens [year]
HQ = ATy = Averaging time for non-carcinogens [year]
BW x ATne x 365x 1000 x RfDa SAgy = Skin surface area available for contact with water [cm®]
EVgy = Event frequency [event/day]
For organic chemicals, ED = Exposure duration [year]
EF = Exposure frequency [day/year]
14y < 1", then Z = 2x FAx K, /62'”9,1, Lovens RfD, = Chemical-specific dermal reference dose [mg/kg-day]
4 SFy = Chemical-specific dermal cancer slope or potency factor
-1
[mg/(kg-day)]
) 365 = Converts AT., AT, in years to days [day/year]
110> 1 then Z = FAx K, Lovens_ 2, 1+3B+ 323 1000 = Conversion factor from cm’ to L [em’/L]
1+ B (l + B) t ovent = Event duration [hr/event]
t = Chemical-specific time to reach steady-state [hr]
. ' . Z = Chemical-specific dermal factor [cm/event]
For inorganic chemicals, Z = K , <, K, = Chemical-specific dermal permeability coefficient [cm/hr]
FA = Chemical-specific fraction absorbed in water [-]
Tevent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability
coefficient [-]
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where:

B=K, yMW MW = Molecular weight [g/mole]
2.6 K, = Octanol water partition coefficient [L/kg]
b, c = Correlation coefficient which have been fitted to the
logK, =-2.80+0.66log K, —0.0056 MW data from Flynn, G.L. (1990)

If B<0.6 or B=0.6, then, ¢ =24,

If B>0.6 then, ¢ =67,,,, x(b—b* —c?)

where,

:1+3B+382
3(1+B)

2
a+B)” .
T

b=2x

T — 0]05 % 10(0A0056MW)

event

Source: Modified from RAGS, Vol. I, Part E, 2004.
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DOMESTIC WATER USE (CHILD AND ADULT RESIDENT)
(ONLY FOR CHEMICALS WITHOUT MAXIMUM CONTAMINAT LEVELS)

Carcinogenic effects (Ingestion and Dermal Contact)

SF
Cx ED x EF x [(SFO x IR, )+ (100"0 xSA,, xEV,, xZ,, ﬂ
IELCR =

wling+dc)

BW x AT, x365

Carcinogenic effects (Inhalation of Vapors Due to Water Use)

 CxEDXEFxET, xK , xIURx1000

IELCR,,, =
v AT, x365% 24

Non-carcinogenic effects (Ingestion and Dermal Contact)

] XIRW]‘F(SAM)XEI/W})XZWbJ
RID, RfD,, x1000

BW x AT, x 365

CxEDxEFxK

HQw(ing+dc) =

Non-carcinogenic effects (Inhalation of Vapors Due to Water Use)

_ CxEDXEF, xET, xK,
Qo AT, x 365 % RfC x 24
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where:

IELCR(ing+dc) = Risk or the increased chance of developing cancer over a lifetime due to ingestion and dermal exposure to a
chemical in domestic water use [-]

IELCR,imn = Risk or the increased chance of developing cancer over a lifetime due to inhalation exposure to a
chemical in domestic water use [-]

HQ\v(ing+de) = Hazard quotient due to ingestion and dermal exposure to an individual constituent in domestic water use [-]

HQ\inn = Hazard quotient due to inhalation exposure to an individual constituent in domestic water use [-]

C = Contaminant concentration in domestic water [mg/L]

BW = Body weight [kg]

AT, Averaging time for carcinogens [year]

AT, = Averaging time for non-carcinogens [year|

IR,, = Water ingestion rate [L/day]

ED = Exposure duration [year]

EF = Exposure frequency [day/year]

Ky = Volatilization factor [L/m"]

ET;, = Inhalation exposure time [hr/day]

SA,p = Skin surface area available for whole-body contact with water [cm?]

EVp = Event frequency for whole-body contact with water [event/day]

RfD, = Chemical-specific oral reference dose [mg/kg-day]

RfC = Chemical-specific inhalation reference concentration [mg/m’]

RfD, = Chemical-specific dermal reference dose [mg/kg-day]

SF, = Chemical-specific oral cancer slope or potency factor [mg/(kg-day)]”

IUR = Chemical-specific inhalation unit risk [(ug/m’) ']

SF, = Chemical-specific dermal cancer slope or potency factor [mg/(kg-day)]”

365 = Converts AT,, AT, in years to days [day/year]

1000 = Conversion factor from cm” to L [cm’/L] and mg to pg [pg/mg]

bub-event = Event duration for whole-body contact [hr/event]

24 = Conversion factor from hrs to day [hr/day]

‘ Chemical-specific time to reach steady-state [hr]

A = Chemical-specific dermal factor for whole-body contact [cm/event]

K, Chemical-specific dermal permeability coefficient [cm/hr]
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FA = Chemical-specific fraction absorbed in water [-]

Tovent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability coefficient [-]
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DERMAL CONTACT WITH CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects where:
C = Contaminant concentration in soil [mg/kg]
_ IELCRy;.= Risk or the increased chance of developing cancer over a
6 sdc
IELCR ,, = Cx EFx EDX SF %10 % 84,y X EV ,y* AFXABS 4 lifetime due to exposure to a chemical [-]
BW x AT <365 HQq4. Hazard quotient for individual constituents [-]
BW = Body weight [kg]
AT, = Averaging time for carcinogens [year]
AT, Averaging time for non-carcinogens [year]
Non-carcinogenic effects ED = Exposure duration [year]
EF = Exposure frequency [day/year]
SAsy = Skin surface area available for contact with soil [cm’]
_CxEFxEDx10 %S4, xEV_, x AF x ABS , EVywi = Event frequency [event/day]
HQ . = BW x AT ,.x365 x RfD, AF Soil to skin adherence factor [mg/f:mz-event]
ABS; = Chemical-specific dermal absorption factor [-]
) : SFy = Dermal cancer slope factor [(mg/kg-day) ']
Source: Modified from RAGS, Vol. I, Part E, 2004. RfD, = Chemical-specific oral reference dose [mg/kg-day]
365 = Converts AT., AT, in years to days [day/year]
10° = Converts kg to mg [ kg/mg]
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INGESTION OF CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects where:
C = Contaminant concentration in soil [mg/kg]
i IELCR,i,e= Risk or the increased chance of developing cancer over a lifetime
[ELCRSmg =C XEFX ED< SEX 107 % IR, due to exposure to a chemical [-]
BWx AT <365 HQying Hazard quotient for individual constituents [-]
THQ = Target hazard quotient for individual constituents [-]
BW = Body weight [kg]
Non-carcinogenic effects AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
ED = Exposure duration [year]
Cx EFx EDx]10°< IR, EF = Exposure frequency [day/year]
HQg,, = BIWXAT . x365 % R fD IR = Soil ingestion rate [mg/day]
" ? SF, = Oral cancer slope factor [(mg/kg-day)"]
RfD, Chemical-specific oral reference dose [mg/kg-day]
365 = Converts AT,, AT,. in years to days [day/year]
10° = Converts kg to mg [ kg/mg]
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INHALATION OF VAPORS AND PARTICULATES OF CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects where:
Cx ET,, x EDx EF x IURx 1000 x (VF, +VF,) C = Cpntaminar}t concentration in soil [mg/kg]
IELCR,, = IELCRyi»= Risk or the increased chance of developing cancer over a
AT, % 365% 24 lifetime due to exposure to a chemical in surficial soil [-]

HQ i = Averaging time for carcinogens [year]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
ET,u = Qutdoor exposure time [hr/day]

Non-carcinogenic effects ED = Exposure duration [year]
EF = Exposure frequency [day/year]
RfC = Chemical-specific reference concentration [mg/m’]

HO CxET,, x EDx EF x(VF  +VF ) IUR = Chemical-specific inhalation unit risk [(ug/m’) ']
sinh 365 = Converts AT, AT,. in years to days [day/year]
AT, x 365 x RfC x 24 1000 = Converts C in mg to ug [1000 pg/mg]
24 = Converts ET;, hours to day [24 hrs/day]
) ) ) . VF, = Volatilization factor for particulate emissions from surficial

Npte: VFs = 0 for npn—volatﬂe chemicals (i.e., chemicals soil [(mg/m’-air)/(mg/kg-soil)]

with a molecular weight > 4200 and Henry’s law constant VF = Volatilization factor for vapor emissions from surficial soil

(dimensionless) < 4.2 x 10™ or Henry’s law constant (atm- [(mg/m’-air)/(mg/kg-soil)]

m’/mol) <1.5 x 107).

Note: The depth to surficial soil for a construction worker is up to the
typical construction depth.
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INHALATION OF VAPORS AND PARTICULATES, DERMAL CONTACT WITH, AND INGESTION OF
CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects

IELCR,,, = IELCR,,, +IELCR,  +IELCR

ssoil sinh

Non-carcinogenic effects

Hstoil = HQsdc + HQsing + HQsinh

where,
IELCR,; = Risk or the increased chance of developing cancer over a lifetime due to ingestion of vapors and particulates, inhalation of,
and dermal contact with chemical in surficial soil [-]
HQq0i1 = Hazard quotient for ingestion of, inhalation of vapors and particulates, and dermal contact with surficial soil [-]
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INDOOR INHALATION OF VAPORS (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

1ELCR = X EDy X EF, xIURX ET, , x1000

ai-aa

AT, x365%x 24

where:

IELCR,;...~ Risk or the increased chance of developing cancer over a lifetime

due to exposure to a chemical in indoor air [-]

HQ,i..a = Hazard quotient for individual constituents due to exposure to
indoor air [-]

C Chemical concentration in indoor air [mg/m’]
ED,, = Exposure duration for an age-adjusted individual [year]

Non-carcinogenic effects ED, = Exposure duration for a child [year]
ED,, = Exposure duration for age-adjusted resident [year]
AT, = Averaging time for carcinogenic effects [year]

_ CxED, xEF xET,, AT, = Averaging time for non-carcinogenic effects [year]
HQ = B )
WU AT, x365x RfC x 24 EF, = Exposure frequency for resident [days/year]

ET:., = Indoor exposure time for resident [year]
365 = Converts years to days [days/year]

where: 24 = Converts hours to day [hours/day]
1000 = Converts mg to ug [pg/mg]

ED,, =ED, +ED,
Source: RAGS Vol. I Part F, 2009
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OUTDOOR INHALATION OF VAPORS (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

IELCR :CXEDaaXEFrXIURXET

x1000

ai-aa

out—r
AT x365x 24

where:

IELCR,;...~ Risk or the increased chance of developing cancer over a lifetime

due to exposure to a chemical in indoor air [-]

HQ,i..a = Hazard quotient for individual constituents due to exposure to
indoor air [-]

C = Chemical concentration in indoor air [mg/m’]
ED,, = Exposure duration for an age-adjusted individual [year]

Non-carcinogenic effects ED, = Exposure duration for a child [year]
ED,, = Exposure duration for age-adjusted resident [year]
AT, = Averaging time for carcinogenic effects [year]

_CxED, xEF xET,, . AT, = Averaging time for non-carcinogenic effects [year]
HQ = B )
ai-aa AT, x365x RfC x 24 EF, = Exposure frequency for resident [days/year]

ET,., = Outdoor exposure time for resident [year]
365 = Converts years to days year [days/year]

where: 24 = Converts hours to day [hours/day]
1000 = Converts mg to ug [pg/mg]

ED,, =ED, +ED,
Source: RAGS Vol. I Part F, 2009
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DERMAL CONTACT WITH CHEMICALS IN WATER (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

CXSFd X(DCW—C XZC +Dcw—a XZa)

IELCR =

AT:x 365 %1000

Non-carcinogenic effects

(DCW*C X ZC + DCW*[I x Za )X C

HQ=

AT, . x365x1000x RfD,

where :

ED xEF x §. xEV

DCW_C — c c Agwc aw—c
BW,
De = ED, xEF, x SAgW_a x E ng_a
e BW

a

For organic chemicals,

* t
Iftevent < t,then Z=2XFAXKPW

If 7 ovens > t*, then

t 2
Z=FAxK |2 L o7 ﬂ
‘[1+B (1+B)

For inorganic chemicals, Z = K, x¢

event

Source: Modified from RAGS, Vol. I, Part E, 2004.
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where:

C = Contaminant concentration in groundwater from dermal contact [mg/L]
IELCR = Risk or the increased chance of developing cancer over a lifetime due to exposure to a chemical [-]
HQ = Hazard quotient for individual constituents [-]

AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
RfD,; = Chemical-specific dermal reference dose [mg/kg-day]
SF; = Chemical-specific dermal cancer slope or potency factor [(mg/kg-day) ']
365 = Converts AT,, AT,. in years to days [day/year]
1000 = Conversion factor from cm’ to L [cm3 /L]
t ovent = Event duration [hr/event]
r = Chemical-specific time to reach steady-state [hr]
K, = Chemical-specific dermal permeability coefficient [cm/hr]
FA = Chemical-specific fraction absorbed in water [-]
Tevent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability coefficient [-]
DC,.. = Child dermal contact rate with groundwater [cmz-event/kg]
DC,.. = Adult dermal contact rate with groundwater [cmz-event/kg]
EVgy-c = Resident child event frequency [event/day]
EVaya = Resident adult event frequency [event/day]
Z, = Resident child chemical-specific dermal factor [cm/event]
Z, = Resident adult chemical-specific dermal factor [cm/event]
SAgy-c = Resident child skin surface area available for contact with water [cm’]
SAgw-a = Resident adult skin surface area available for contact with water [cm’]
BW. = Resident child body weight [kg]
BW, = Resident adult body weight [kg]
ED, = Resident child exposure duration [year]
ED, = Resident adult exposure duration [year]
EF. = Exposure frequency for a child [day/year]
EF, = Exposure frequency for an adult [day/year]
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DOMESTIC WATER USE (CHILD AND ADULT RESIDENT)
(ONLY FOR CHEMICALS WITHOUT MAXIMUM CONTAMINAT LEVELS)

Carcinogenic effects (Ingestion and Dermal Contact)

|:(SF0 X [Rw—aa )+ (li)FOdO x (Dcwb—c x Zwb—c + DCwb—a x Zwb—a )]:|
IELCR =Cx

(ing+dc) — ATC % 365

Carcinogenic effects (Inhalation of Water Vapors)

CxIURxED,  xEF, xET, xK, x 1000

IELCR,, =
" AT, x365x 24

Non-carcinogenic effects(Ingestion and Dermal Contact)

( ] % IRw,aa ] + ((Dcwb—czwb—c + DCwb—a x Zwb—a )j
RID, RfD, x1000

THQ x AT,, x365

HQ(ing+dc) = C X

Non-carcinogenic effects(Inhalation of Water Vapors)

CxED, xEF,xET, ,xK,

HQinh -
AT, x365x RfC x 24
where:

ED, =ED, +ED,
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. pe, DB xS, <EV.,
BW
and a

a

_ED, xEF, xSA,, . <EV,,

DC,, .
wh-c BWC

For organic chemicals,

If ¢ yp-ever < t ,then Z :2XFAXK”W
Vs

* t 1+3B+3B?
If t \p-evens >t , then Zwb = FAx Kp {% + 2Tevent [%}}
+ +

For inorganic chemicals, Z,, = K , x¢

wb—event

Note: Ky = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) < 4.2 x
10 or Henry’s law constant (atm-m’/mol) <1.5 x 107).

Source: Modified from RAGS, Vol. I, Part E, 2004.

Tovent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability coefficient [-]
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where:

Cy = Contaminant concentration in domestic water [mg/L-H20]

IELCR ing+de) = Risk or the increased chance of developing cancer over a lifetime due to ingestion and dermal exposure to a
chemical in domestic water [-]

IELCR;, Risk or the increased chance of developing cancer over a lifetime due to inhalation of vapors from domestic
water use [-]

HQ(ing+de) Hazard quotient for to ingestion and dermal exposure to a chemical in domestic water [-]

HQiun = Hazard quotient for exposure to inhalation of chemical vapors due to domestic water use [-]

AT, = Averaging time for non-carcinogens [year]

ATy = Averaging time for non-carcinogens [year]

RfD, = Chemical-specific oral reference dose [mg/kg-day]

RfC = Chemical-specific inhalation reference concentration [mg/m’]

RfD, = Chemical-specific dermal reference dose [mg/kg-day]

SF, = Chemical-specific oral cancer slope or potency factor [(mg/kg-day) ']

IUR = Chemical-specific inhalation unit risk [(ug/m’) ']

SF, = Chemical-specific dermal cancer slope or potency factor [mg/(kg-day)]”

IR, 44 = Age-adjusted groundwater ingestion rate [L/kg]

IR, = Resident child groundwater ingestion rate [L/day]

IRy, , = Resident adult groundwater ingestion rate [L/day]

DCpc = Child dermal whole-body contact rate with groundwater [cm’-event/kg]

DCpy = Adult dermal whole-body contact rate with groundwater [cm*-event/kg]

BW. = Resident child body weight [kg]

BW, = Resident adult body weight [kg]

ED, = Resident child exposure duration [year]

ED, = Resident adult exposure duration [year]

ED,, = Resident age-adjusted exposure duration [year]

EF, = Exposure frequency for an adult [day/year]

ET, = Exposure frequency for an adult [day/year]

Ky = Volatilization factor [L/m’]

SA,p = Skin surface area available for whole-body contact with water [cm?]

IRBCA Technical Guidance, Appendix E Page E-84 RAM Group (050405)

November 2013



EVp = Event frequency for whole-body contact with water [event/day]

365 = Conversion factor [day/year]

1000 = Conversion factor from cm’ to L [cm?/L]; and mg pg [pg/mg]

t wb-event = Event duration for whole-body contact [hr/event]

r = Chemical-specific time to reach steady-state [hr]

A = Chemical-specific dermal factor for whole-body contact [cm/event]
K, = Chemical-specific dermal permeability coefficient [cm/hr]

FA = Chemical-specific fraction absorbed in water [-]

Tovent = Chemical-specific lag time [hr/event]

B = Chemical-specific relative contribution of permeability coefficient [-]

For inhalation of vapors, dermal contact with, and ingestion of chemicals in water (domestic water use combined pathway) by age-
adjusted resident,

IELCR =IELCR

w—aa

(ing+dc) + IELCRinh
HQw—aa = HQ(ing+dc) + HQinh

where,

IELCR,, .4, = Risk or increased chance of developing cancer over a lifetime due to ingestion, dermal contact with, and
inhalation of chemicals in domestic water [-]

HO\ua = Hazard quotient for ingestion of, dermal contact with, and inhalation of chemicals in domestic water
[-]
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DERMAL CONTACT WITH CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

~ CxSF, x 54

soil—aa

x ABS, %107
IELCRSd.aa - AT X 365

Non-carcinogenic effects

CxSA,, . x ABSs x107°
HQsd—aa = —

AT, . x365 x RfDa

where:

ED,  xEF.x AF, xSA xEV ED, xEF, x AF, xSA xEV

SA _ soil—c soil—c + soil—a soil—a

soil—aa B VI/C B Wa

Source: Modified from RAGS, Vol. I, Part E, 2004.
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where:

C = Contaminant concentration in soil [mg/kg]
IELCRy;.s =  Riskor the increased chance of developing cancer over a lifetime due to exposure to a chemical [-]
HQOs.aa = Hazard quotient for individual constituents [-]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
EF. = Exposure frequency for a child [day/year]
EF, = Exposure frequency for an adult [day/year]
ABS,; = Chemical-specific dermal absorption factor [-]
AF, Resident child soil to skin adherence factor [mg/cmz—event]
AF, = Resident adult soil to skin adherence factor [mg/cmz—event]
RfD, = Chemical-specific dermal reference dose [(mg/kg-day)]
SF4 Chemical-specific dermal cancer slope or potency factor [(mg/kg-day) ']
SA4q = Age-adjusted skin surface area [mg/kg]
BW, = Resident child body weight [kg]
BW, Resident adult body weight [kg]
ED, = Resident child exposure duration [year]
ED, = Resident adult exposure duration [year]
SAsoilc = Resident child skin surface area available for contact with soil [sz]
SAsvil-a = Resident adult skin surface area available for contact with soil [sz]
EViire Resident child event frequency [event/day]
EVit-a = Resident Child event frequency [event/day]
365 = Conversion factor [day/year]
10° = Conversion factor [kg/mg]
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INGESTION OF CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

-6
IELCR, . = CxSF, xIR_, x10
¢ AT, x 365

Non-carcinogenic effects

CxIR_, %107
HQsing—aa:
AT}’I(J X 365 X RmO
where :
ED xEF xIR_ . ED xEF xIR._
IRS_aa — C C s—C + a a S—a
BW, BW,

Source: Modified from RAGS, Vol. I, Part A, 1989
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where:

C = Contaminant concentration in soil [mg/kg-wet soil]
IELCRying-ga = Risk or the increased chance of developing cancer over a lifetime due to exposure to a chemical [-]
HQsing-aa =  Hazard quotient for individual constituents [-]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
RfD, = Chemical-specific oral reference dose [mg/kg-day]
SF, = Chemical-specific oral cancer slope or potency factor [(mg/kg-day) ']
IR; 44 = Age-adjusted soil ingestion rate [mg/kg]
IR;.. = Resident child soil ingestion rate [mg/day]
IR, , = Resident adult soil ingestion rate [mg/day]
BW. = Resident child body weight [kg]
BW, = Resident adult body weight [kg]
ED. = Resident child exposure duration [year]
ED, = Resident adult exposure duration [year]
EF, =  Exposure frequency for a child [day/year]
EF, = Exposure frequency for an adult [day/year]
36 = Conversion factor [day/year]
10° =  Conversion factor [kg/mg]
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INHALATION OF VAPORS AND PARTICULATES OF CHEMICALS IN SOIL
(AGE-ADJUSTED RESIDENT)

Carcinogenic effects

CXETout—r XEDga XEF, X[URX]OOOX(VFSS +VF )
IELCR = P

sh-ad AT x 365 x 24

Non-carcinogenic effects

CxET,, ., XED, x EF, x(VF +VF )
HQsinh-aa =

AT . x 365 x RfC x 24
where:

n

ED, =ED, +ED,

Note: VF, = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) <
4.1 x 10™* or Henry’s law constant (atm-m*/mol) <1.5 x 107) at 25°C.
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where:

IELCRinn-aa=Risk or the increased chance of developing cancer over a lifetime due to exposure to a chemical in surficial soil [-]

HQqinnaa = Averaging time for carcinogens [year]

C = Contaminant concentration in soil [mg/kg]

AT, = Averaging time for carcinogens [year]

AT, = Averaging time for non-carcinogens [year]

ET,,, = Outdoor exposure time for resident [hr/day]

ED,, = Exposure duration for age-adjusted resident [year]

ED, = Exposure duration for child [year]

ED, = Exposure duration for adult [year]

EF, = Exposure frequency for resident [day/year]

RfC = Chemical-specific reference concentration [mg/m’]

IUR = Chemical-specific inhalation unit risk [(ng/m’) ']

365 = Converts AT,, AT,. in years to days [day/year]

1000 = Converts C in mg to ug [1000 pg/mg]

24 = Converts ET;, hours to day [24 hrs/day]

VF = Volatilization factor for vapor emissions from surficial soil[kg-soil/m3 -air]

VF, = Volatilization factor for particulate emissions from surficial soil [kg-soil/m’-air]
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INHALATION OF VAPORS AND PARTICULATES, DERMAL CONTACT WITH, AND INGESTION OF
CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

+IELCR,, ,, + IELCR

sout—aa

IELCR,_,, = IELCR

sin g—aa

Non-carcinogenic effects

HQx—aa = HQsin g—aa + HQsd—aa + HQS()ut—aa

Where,

IELCR; 4, = Excess cancer risk over a lifetime due to exposure to ingestion of, inhalation of vapors and particulates and
dermal contact with chemicals in surficial soil [-]

HQO; 44 = Hazard quotient for exposure to ingestion of, inhalation of vapors and particulates and dermal contact with

chemicals in surficial soil [-]

Note: All parameters are defined under the individual pathway equations.

Note: VF, = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) <
4.2 x 10 or Henry’s law constant (atm-m’/mol) <1.5 x 107).
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INDOOR AIR CONCENTRATION ESTIMATED FROM SUBSURFACE SOIL VAPOR CONCENTRATIONS

Cai = Csvi x asv
A
Lo where:
r Ground surface
EE SN NSNS S SN S SN ESSESE ESESSSSEEEES IS ESNESSSSESE IESEESEEEEE N
Cai = Indoor air concentration [mg/m3 -air|
Enclosed Space Vadose zone ai . ) 3.
Foundation Cracks Cai = Soil vapor concentration [mg/m’-air|
e Oy = Attenuation factor from subsurface soil vapor to
Diffusing vapors R .
indoor (enclosed space) air [-]

Subsurface impacted

Water Table
Source: ASTM E1739-95

Dissolved contamin
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INDOOR AIR CONCENTRATION ESTIMATED FROM SUBSURFACE SOIL CONCENTRATION

Cai = Csi x VFS‘ESP
where: L
. . 3 . Ground surface
Cui = Indoor air concentration [mg/m’-air|
Csi = Subsurface soil concentration [mg/kg-soil] Enclosed Space
VFsesp = Volatilization factor from subsurface soil to indoor Foundation Cracks Vadose zone
(enclosed space) air [(mg/m’-air)/(mg/kg-soil)] dte
l l T T T T Diffusing vapors
Source: ASTM E1739-95 Subsurface impacted soil
Yy Water table
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INDOOR AIR CONCENTRATION ESTIMATED FROM GROUNDWATER CONCENTRATION

Cai = Cwi x VF wesp
where:
: . . f
Cai = Indoor air concentration [mg/m’-air] frtnnd surlics
Cyi = Groundwater concentration [mg/L-water] Enclosed Soace
VF.ep = Volatilization factor from groundwater to indoor Foun daﬁoanracks Vadose zone
(enclosed space) air [(mg/m’-air)/(mg/L-water)] h

l T T T T Diffusing vapors
v

Capillary zone

Source: ASTM E1739-95

Water Table

Dissolved contaminant
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OUTDOOR AIR CONCENTRATION ESTIMATED FROM GROUNDWATER CONCENTRATION

Cao = Cwi x VFwamb
where:
Cuo = Outdoor air concentration [mg/m’-air]
Cyi = Groundwater concentration [mg/L-water]
VFwamy = Volatilization factor from groundwater to outdoor air [(mg/m’-air)/(mg/L-water)]
Source: ASTM E1739-95
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VOLATILIZATION FACTORS
(SURFICIAL SOIL TO OUTDOOR AIR)

where:
12 -1 VF = Volatilization factor from surficial soil to outdoor (ambient) air
(3 14 XD, X T) » [kg-soil/m’-air]
VE, =|Q/Cx (2 X p. X DA) *10 Q/C = Inverse of the mean concentration at the center of square source
' [(/m’-s)/(kg/m’)]
D, = Apparent diffusivity [cm?/s]
where: T = Averaging time for vapor flux [s]
2 = Vadose zone dry soil bulk density of surficial soil [g-soil/cm’-soil]
(922/3 x D*x H + QIVBS/S > DW) / 9% K, = Chemical-specific solid-water sorption coefficient [cm3-water/g-soil]
Da= D, = Chemical-specific diffusion coefficient in air [cm?/s]
P X Kot Ous + 0o x H D, = Chemical-specific diffusion coefficient in water [cm®/s]
o, = Total soil porosity in the surficial soils [cm’/cm’-soil]
of Os = Volumetric air content in the surficial soils [cm’-air/cm’-soil]
B Os = Volumetric water content in the surficial soils [cm3-water/cm3-soil]
T H = Chemical-specific Henry's Law constant [(L-water)/(L-air)]
VE, = {Q/ Cx wd x 10000} 10? = Conversion factor [m*/cm?’]
Py x4y W, = Dimension of soil source area parallel to wind direction [cm]
dy = Depth to base of surficial soil zone [cm]
Use smaller of the two VF. U, = Mean annual wind speed [m/s]
Oa = Breathing zone height [cm]
10° = Conversion factor [(cm’-kg)/(m’-g)]
Source: USEPA, 2011. RST — User’s Guide.
USEPA, 1996. SSL: Technical Note: Surficial soil properties are assumed same as the vadose zone properties.
Background Document
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VOLATILIZATION FACTORS
(PARTICULAR EMISSIONS FROM SURFICIAL SOIL)

VF,=|0/C x

3600

0.036 x (1= V)% (U /U ) x F ()

Source: Soil Screening Guidance, 1996

where:
VF,

o/C

v
Un
Ui
£(x)
0.036

= Volatilization factor for particulate emissions from surficial soil
[kg-soil/m’-air]

= Inverse of the mean concentration at the center of square source
[(¢/m’-s)/(kg/m’)]

= Fraction of vegetative cover [-]

Mean annual wind speed [m/s]

Equivalent threshold value of wind speed at 7 m [m/s]

Function dependent on U,,/U, derived using Cowherd et al. 1985 [-]

= Empirical constant [g/m*-hr]
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VOLATILIZATION/ATTENUATION FACTORS
(SUBSURFACE SOIL VAPOR TO INDOOR AIR)

For advection and diffusion, where,
Oy = Attenuation factor for soil vapor to indoor air [-]
DY x 4, 0. xL. . Dr® = Total overall effective diffusion coefficient [sz/ s]
[ O L J X GXP( DY x AMJ Ap = Area of enclosed space belovg grade [cm’]
= B o7 < 4 o7 < 1 L Oblag = Building veqtilqtion rate [Qm /s]
{exp( Q;;,-z X L }{ 7 X Ap }{ 7 X Ap j{exp(Qﬂ'XkJ - 1ﬂ Lr = Source to building separation [cm]
Diock X Ayact ) \ Ooag * L ) \ Qoo ¥ L1 Dipack % Aoyac Osoil = Volumetric flow rate of soil-vapor into the
enclosed space [cm’/s]
Lerack = Slab thickness [cm]
where, Dcmckeﬁ = Effective diffusion coefficient through the cracks
[cmz/s]
L,=D,,.—L; Acrack = Area of total cracks [sz]
Dyouree = Depth below grade to top of contamination [cm]
£ Lr> Leracks A, = ( L, xW, ) N (2 xL, xL, ) . (2 xL, x WB) Lr = Depth below grade to bottom of enclosed space
floor [cm]
Lp = Length of building [cm]
I Lp < Lerack, Ay =(Ly xW,y) W ~  Width of building [cm]
Oblag = Building ventilation rate [cm3/ s]
[ LyxWyxH,xER Hp = Height of building [cm]
Oras = 3600 ER = Air exchange rate [I/h]
3600 = Conversion factor [sec/h] ,
_ AP = Soil-building pressure differential [g/cm-s7]
A = 2x(Ly + W, )xw k, = Soil gas permeability[cm’]
Xerack = Floor-wall seam perimeter [cm]
u = Viscosity of air at soil temperature [g/cm-s]
Verack = Equivalent crack radius [cm]
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0 = 2rxAPxk, x X, .. Zerack = Crack depth below grade [cm]
! (2 Z(‘rack ]
X In| ——<
rcrack
Xcrack = 2 x (LB + WB )
A

rcmck = ( crack J

X crack
Source: USEPA, 2004. User’s Guide for Evaluating Subsurface

Vapor Intrusion into Buildings.
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VOLATILIZATION FACTORS
(SUBSURACE SOIL TO INDOOR AIR)

B Hxp, s where,
VE sep = [0+ ( K x ) +(Hx0,)] xa <10 VFes = Volatilization factor from subsurface soil to indoor (enclosed
ws sV p s as . 3 . .
space) air [m’-air/(mg/kg-soil)]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Ps = Dry soil bulk density [g-soil/cm’-soil]
_ . . . 3
Note: oyis calculated using equation for oy, with depth to O - Volur;letr;c Wellter content in vadose zone soil [cm'™-
subsurface soil source. water/cm -sol ] _ ) ;. _
Oss = Volumetric air content in vadose zone soil [cm’-air/cm’-soil ]
K, Joevx Ko = Chemical-specific soil-water sorption
. . 3
Source: USEPA, 2004. User’s Guide for Evaluating coefficient in vadose zone [em’/g]
Subsurface Vapor Intrusion into Buildings. O Attenuation factor from subsurface soil to indoor
10° = Conversion factor [(cm’-kg)/(m’-g)]
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VOLATILIZATION FACTORS
(GROUNDWATER TO INDOOR AIR)

where,
VEF o= Hx a,, x 10° VE yesp = Volatilization factor from groundwater to indoor (enclosed
space) air [(mg/m’-air)/(mg/L-water)]
H = Vadose zone chemical specific Henry's Law constant [L-
water/L-air|
Note: Ogw is calculated using equation on pp C-93 chvg = Attenuat.ion factor fromsgroundwater to indoor
with depth to groundwater. 10 = Conversion factor [L/m’]
Source: User’s Guide for Evaluating Subsurface
Vapor Intrusion into Buildings, 2004
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VOLATILIZATION FACTORS
(GROUNDWATER TO OUTDOOR AIR)

N 100xU, x&, x Ly,

H
VF wamb
( 7, x D

Source: ASTM E1739-95

]xz(f

where:

VF.wampy = Volatilization factor from groundwater to outdoor air [(mg/m3—
air)/(mg/L-water)]

H = Vadose zone chemical specific Henry's Law constant
[(L-water)/(L-air)]

Un = Mean annual wind speed [m/s]

Oa = Breathing zone height [cm]

Low = Depth to groundwater [cm]

Dwfﬁf Effective diffusion coefficient between groundwater and soil
surface [cmz/s]

Wea Dimension of soil source area parallel to wind direction [cm]

100 = Conversion factor [cm/m]

10° Conversion factor [L/m"’]
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EFFECTIVE DIFFUSION COEFFICIENTS

D . effective diffusion coefficient in soil based on vapor-phase concentration
[cm?/s]
3.33 3.33
D7 =pr x5 pr L O
Or H 67
where:
D = Chemical-specific diffusion coefficient in air [cm?/s]
D" = Chemical-specific diffusion coefficient in water [cm?/s]
O = Volumetric air content in vadose zone soils [cm3 —air/cm3-soi1]
6,5 = Volumetric water content in vadose zone soils
[cm’-water/cm’-soil]
or = Total soil porosity in the impacted zone [cm’/cm-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]

D, effective diffusion coefficient between groundwater and surface soil
[cm?/s]
-1
ff§=(hcap+hv)><[h6$ +h—:ff}
D cap s
where:
heap Thickness of capillary fringe [cm]
h, = Thickness of vadose zone [cm]
Dcapf'ﬁf = Effective diffusion coefficient through capillary fringe [cm?/s]
D Effective diffusion coefficient in soil based on vapor-phase
concentration [cm’/s]
Low = Depth to groundwater (4, + 4,) [cm]

Dcap“ﬁ . effective diffusion coefficient for the capillary fringe [cm?/s]

D effective diffusion coeff. through foundation cracks [cm?/s]

i 933 9> g3 93
DY, =D'x ==L+ D"x—x—= DI = px Zacrack | vy g Dwerack
07 H ¢ 07 H ¢
where: where:
D = Chemical-specific diffusion coefficient in air [cm?/s] . ) . . . 5
D" = Chemical-specific diffusion coefficient in water [cm®/s] D . = Chemical-specific diffusion coefficient in air [cm’/ 5]2
Orcap = Volumetric air content in capillary fringe soils [cm’-air/cm’-soil] D = Chem1caljspe.c1ﬁc d1ffu.s1on coefﬁcwnt in water [em’/s]
Oreap —  Volumetric water content in capillary fringe soils Oerack = V01131m.etrlc 3alr content in foundation/wall cracks
[cm’-water/cm’-soil] [cm -a1r/cm -total Volumel .
6 ~  Total soil porosity [ em®/em’-s 0il] Overac = Voh;metrlc Wa;ter content in foundation/wall cracks
H = Chemical-specific Henry's Law constant [L-water/L-air] [em’-water/cm-total volume]
or = Total soil porosity [cm*/cm’-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Source: ASTM E1739-95
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SUBSURFACE SOIL CONCENTRATION AT WHICH DISSOLVED PORE WATER AND VAPOR PHASES BECOME

SATURATED

Single Component

S
CfATZ_X[HX9a5+9w'5+vaX ps]

Ps

Multiple Components

where:

AT
CS

S

Sei

Xi

Wi
M Wavg
MWw;
Ps

H
Oss
9WS
KS‘V

Joev

S .
CfAT:ix[ngas-i_ng-i_Ks"x ps]

s

Soil concentration at which dissolved pore water and vapor phases become saturated [(mg/kg-soil)]

Pure component solubility in water [mg/L-water]

Effective solubility of component i in water = x; x S [mg/L-water]
Mole fraction of component i = (w; X MW,y )/ MW;[-]

Weight fraction of component 7 [-]
Average molecular weight of mixture [g/mole]

Molecular weight of component i [g/mole]

Vadose zone dry soil bulk density [g-soil/cm’-soil]
Chemical-specific Henry's Law constant [L-water/L-air|
Volumetric air content in the vadose zone soils [cm’-air/cm’-soil]
Volumetric water content in vadose zone soils [cm3—water/cm3— soil]
foew ¥ Koo = Chemical-specific soil-water sorption coefficient in vadose zone [cm’-water/g-soil]
Fraction organic carbon in vadose zone [g-C/g-soil]

Source: ASTM E1739-95
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SOIL VAPOR CONCENTRATION AT WHICH VAPOR PHASE BECOMES SATURATED

Single Component

Multiple Components

CVSAT _Xi x B x MW, 10
RxT
where:
C¥T = Soil vapor concentration at which vapor phase become saturated [mg/m’-air]
P = Saturated vapor pressure [atm]
P/ = Effective vapor pressure of component 7 in water = x; x P’ [atm]
R = Ideal gas constant [0.08206 atmeL/mol*K]
T = Temperature [K]
Sei = Effective solubility of component i in water = x; X S [mg/L-water]
X; = Mole fraction of component i = (w; X MWye)/MW; -]
w; = Weight fraction of component 7 [-]
MW, = Average molecular weight of mixture [g/mole]
MW; = Molecular weight of component i [g/mole]
Ds = Vadose zone dry soil bulk density [g-soil/cm’-soil]
10° = Conversion factor [(g/L)/(mg/m’)]

Source: ASTM E1739-95
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DOMENICO MODEL: DILUTION ATTENUATION FACTOR (DAF) IN THE SATURATED ZONE

Domenico model for multi-dimensional transport with decay and continuous

At the centerline, for steady-state (after a long time) the

source: concentration can be obtained by setting y =0,z =0,
and x <<v x t as:
{(x—vl) 1+4/1a" }
C(x,y,z,1) by 4 2 oy v
SR ED _1/8) exp| 2| 1- 1+ 2% || xerfe x
= 2as v 2\ axxvxt C(x)=exp X 11- 1+4/1a" X
C 0 2 O x v
(y+122) (v-772) (z+2) (z-2) erf | — L xerf| —2—
erf | ——= |- erf | ——== | |x|erf | ——= | - af | ——= 4 g x 2.Jo. x
2 a, X 2 a, X 2 a.X 2 a.X y z
where: . .

B ) ) At the centerline, for steady-state the concentration
¢ = Dissolved-phase concentration [mg/L ] without decay can be obtained by setting y =0, z=0,
G, = Dissolved-phase concentration at the source (at x=y=z=0) [mg/L] x << vt and L= 0 as:

v = Retarded seepage velocity [m/sec] ’ '
A = Opverall first order bio-decay rate [1/day]
o = Longitudinal dispersivity [m] C) _ erf Y x erf 4
o = Lateral dispersivity [m] C, 4.\ a,x 2 a. x
o = Vertical dispersivity [m]
X,y,z = Spatial coordinates [m] Note: Compare to ASTM E1739-95, p. 31,
t = Time [day] ‘ . where Y=35,, Z= Sy v=u, and C, = Cyource
X = Distance along the centerline measured from the downgradient
edge of the groundwater source [m] o Source: Domenico, P.A. and F.W. Schwartz, 1990,
Y = GW source dimension perpendicular to GW flow direction [m] Physical and Chemical Hydrogeology. John Wiley
Z = GW source (mixing zone) thickness [m] and Sons, NY, 824 p. (Eqn. 17.21)
DAFy = C/Clx) T
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APPENDIX E3

MODELS AND EQUATIONS
(BACKWARD MODE)
Title Page
e Indoor Inhalation of Vapors (Child and Adult Resident, Non-residential
Worker) E-20
e Outdoor Inhalation of Vapors E-21
e Dermal Contact with Chemicals in Water (Child and Adult Resident,
Non-residential Worker; and Construction Worker) E-22
e Domestic Water Use (Child and Adult Resident) E-24
e Dermal Contact with Chemicals in Soil (Child and Adult Resident,
Non-residential Worker, and Construction Worker) E-27
e Ingestion of Chemicals in Soil (Child and Adult Resident, Non-residential
Worker, and Construction Worker) E-28
e Inhalation of Vapors and Particulates of Chemicals in Soil (Child and Adult
Resident, Non-residential Worker, and Construction Worker) E-29

e Inhalation of Vapors and Particulates, Dermal Contact with and Ingestion of
Chemicals in Soil (Child and Adult Resident, Non-residential Worker, and

Construction Worker) E-30
e Indoor Inhalation of Vapors (Age-Adjusted Resident) E-31
e Outdoor Inhalation of Vapors (Age-Adjusted Resident) E-32
e Dermal Contact with Chemicals in Water (Age-Adjusted Resident) E-33
e Domestic Water Use (Age-Adjusted Resident) E-35
e Dermal Contact with Chemicals in Soil (Age-Adjusted Resident) E-39
e Ingestion of Chemicals in Soil (Age-Adjusted Resident) E-41
e Inhalation of Vapors and Particulates of Chemicals in Soil (Age-Adjusted

Resident) E-43
e Inhalation of Vapors and Particulates, Dermal Contact with, and Ingestion of

Chemicals in Soil (Age-Adjusted Resident) E-44
e Soil Vapor Concentration Protective of Indoor Inhalation of Vapors E-45
e Subsurface Soil Concentration Protective of Indoor Inhalation of Vapors E-46
e Groundwater Concentration Protective of Indoor Inhalation of Vapors E-47
e Groundwater Concentration Protective of Outdoor Inhalation of Vapors E-48
e Volatilization Factors E-49
e Effective Diffusion Coefficients E-56
e Subsurface Soil Concentrations Protective of Leaching to Groundwater E-57
e Leaching Factor from Subsurface Soil to Groundwater E-58
e Soil Concentration at Which Dissolved Pore Water and Vapor Phases

Become Saturated E-59
e Soil Vapor Concentration at Which Vapor Phase Becomes Saturated E-60

e Domenico Model: Dilution Attenuation Factor (DAF) in the Saturated Zone E-61
e Allowable Soil and Groundwater Concentration for Groundwater Resource
Protection E-62
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e Allowable Soil and Groundwater Concentration Protective of Indoor Inhalation

for Resident and Non-Residential Worker E-63
e Stream Protection: Allowable Groundwater Concentration at the Point of
Discharge E-64
e Stream Protection: Allowable Groundwater Concentration at the Source and
POD E-65
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INDOOR INHALATION OF VAPORS
(CHILD AND ADULT RESIDENT; AND NON-RESIDENTIAL WORKER)

. . where:
Carcinogenic effects

RBTL..inim= Carcinogenic risk based target level for indoor inhalation of vapors
3
TR x AT. x 365 x 24 [mg/m’]

RBTL . = ET < EDx EF x IUR % 1000 RBTLcinini= Non-carcinoggnic risk based target level for indoor inhalation of
in vapors [mg/m’|
) ) TR = Target risk [-]

Non-carcinogenic effects THQ = Target hazard quotient [-]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]

RBTL . = THQ x AT, x 365 x RfC x 24 ET;, = Indoor exposure time [hr/day]

nezininh ET. x ED x EF ED = Exposure duration [year]
" EF = Exposure frequency [day/year]

RfC = Chemical-specific reference concentration [mg/m’]
IUR = Chemical-specific inhalation unit risk [(ug/m’) ']
365 = Converts AT, AT, in years to days [day/year]

Source: RAGS Vol. I Part F, 2009

1000 = Converts C in mg to ug [1000 pg/mg]
24 = Converts ET;, hours to day [24 hrs/day]
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OUTDOOR INHALATION OF VAPORS

Carcinogenic effects where:
RBTL..ouinn =Carcinogenic risk based target level for outdoor inhalation of vapors
egr  —_ TRXAT, x365x24 [mgm’] o
c-outinh ET. x EDx EF x IUR x 1000 RBT. Lnc_owmh_\lja(;g;afﬁfgl?n%?lC risk based target level for outdoor inhalation of
TR = Target risk [-]
) ) THQ = Target hazard quotient [-]
Non-carcinogenic effects AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
RBTL o THQ x AT, x 365 x RfC x 24 ET,, = Outdoor exposure time [hr/day]
ne-outin ET, xED x EF ED = Exposure duration [year]
EF = Exposure frequency [day/year]
RfC = Chemical-specific reference concentration [mg/m’]
IUR = Chemical-specific inhalation unit risk [(ug/m’) ']
365 = Converts AT, AT, in years to days [day/year]
1000 = Converts C in mg to ug [1000 pg/mg]
Source: RAGS Vol. I Part F, 2009 24 = Converts ET;, hours to day [24 hrs/day]
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DERMAL CONTACT WITH CHEMICALS IN WATER
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carci . where:
arcinogenic effects
RBTL..4, = Carcinogenic risk based target level for dermal contact with
Ry - TRXBWx AT, x365x 1000 water [mg/L]
i SF, xSA_ x EV,, x Zx EF x ED RBTL .= an-carc1nogen1c risk based target level for dermal contact
with water [mg/L]
TR = Target risk [-]
Non-carcinogenic effects THQO = Target hazard quotient [-]
BW = Body weight [kg]
RBIT _THOxBW x AT, x 365 x1000x RfD, AT, = Averaging time for carcinogens [year]|
ne=dw SA, xEV, xZxEF x ED ATy = Averaging time for non-carcinogens [year]
¢ ¢ SAgy = Skin surface area available for contact with water [cm’]
. : EV, = Event frequency [event/day]
For organic chemicals, EDgW = Exposure duration [year]
. ¢ EF = Exposure frequency [day/year]
£ evens < ¢, then Z =2xFAxK, \ 07 yens %ﬂ RfD; = Chemical-specific dermal reference dose [mg/kg-day]
SFy = Chemical-specific dermal cancer slope or potency factor
365 gn g/(kg-(iz}ll’)]ilT i days [day/year]
N ¢ 2 = Converts A1., A1,. 1n years to days |day/year
2 cven >, then Z = FAxK, l:ﬁ +27,,,, (%H 1000 = Conversion factor from cm’ to L [em’/L]
* t ovent = Event duration [hr/event]
‘ = Chemical-specific time to reach steady-state [hr]
For inorganic chemicals, Z = K x 1 Z = Chemical-specific dermal factor [cm/event]
’ poet K, = Chemical-specific dermal permeability coefficient [cm/hr]
FA = Chemical-specific fraction absorbed in water [-]
Tovent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability
coefficient [-]
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where:

NMW
B=K, e MW = Molecular weight [g/mole]
: Kow = Octanol water partition coefficient [L/kg]
b, ¢ = Correlation coefficient which have been fitted to the
log KP =-2.80+0.66 10g KOW —0.0056 MW data from Flynn, G.L. (1990)
If B<0.6 or B=0.6, then, ¢ =24r,
If B>0.6 then, ¢ =67,,,, x(b—b* —c?)
where,
_1+3B+3B’
3(1+ B)
2
b=2x (1+5) —c
T
7. =0.105 x 1000317
event *
Source: Modified from RAGS, Vol. I, Part E, 2004.
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DOMESTIC WATER USE (CHILD AND ADULT RESIDENT)
(ONLY FOR CHEMICALS WITHOUT MAXIMUM CONTAMINAT LEVELS)

Carcinogenic effects (Ingestion and Dermal Contact)

TRx BW x AT, x 365

SF,

RBTL
EDx EF x| (SF, < IR, )+
1000

c-w(ing+dc) =

xSA, xEV ,*xZ,, ﬂ

Carcinogenic effects (Inhalation of Vapors Due to Water Use)

TRx AT, x365x 24

RBTL .=
c-winh EDXEFXET;n )(Kf XIURX]OOO

Non-carcinogenic effects (Ingestion and Dermal Contact)

THOxBW x AT, x 365

EDxEFx|| - xR |+ SA, xEV  xZ.,
RfD R/D, x1000

o

RBTan—w(ing+d¢) =

Non-carcinogenic effects (Inhalation of Vapors Due to Water Use)

RBTL.. = THOX AT, x365x RfCx 24
ne-winh ED x EF;” X ET;" XKf

IRBCA Technical Guidance, Appendix E Page E-24
January 2013

RAM Group (050405)




where:

RBTL .v(ing+de) = Carcinogenic risk based target level for ingestion and dermal exposure to a chemical in domestic water use
[mg/L]

RBTL e vi(ing+de) = Non-carcinogenic risk based target level for ingestion and dermal exposure to a chemical in domestic
water use [mg/L]

RBTL.oinn Carcinogenic risk based target level for inhalation exposure to a chemical in domestic water use [mg/L]

RBTL ¢ vinn = Non-carcinogenic risk based target level for inhalation exposure to a chemical in domestic water use [mg/L]

TR = Target risk [-]

THQ = Target hazard quotient [-]

BW Body weight [kg]

AT, = Averaging time for carcinogens [year]

AT, = Averaging time for non-carcinogens [year|

IR,, = Water ingestion rate [L/day]

ED = Exposure duration [year]

EF = Exposure frequency [day/year]

Ky = Volatilization factor [L/m"]

ET;, = Inhalation exposure time [hr/day]

SA,p Skin surface area available for whole-body contact with water [cm?]

EVyp = Event frequency for whole-body contact with water [event/day]

RfD, = Chemical-specific oral reference dose [mg/kg-day]

RfC = Chemical-specific inhalation reference concentration [mg/m’]

RfD, = Chemical-specific dermal reference dose [mg/kg-day]

SF, = Chemical-specific oral cancer slope or potency factor [mg/(kg-day)]”

IUR = Chemical-specific inhalation unit risk [(ug/m3 ) '1]

SF, = Chemical-specific dermal cancer slope or potency factor [mg/(kg-day)]”

365 = Converts AT,, AT,. in years to days [day/year]

1000 = Conversion factor from cm” to L [cm’/L] and mg to pg [pg/mg]

bub-event = Event duration for whole-body contact [hr/event]

24 = Conversion factor from hrs to day [hr/day]

‘ = Chemical-specific time to reach steady-state [hr]

Zh Chemical-specific dermal factor for whole-body contact [cm/event]
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K = Chemical-specific dermal permeability coefficient [cm/hr]

P
FA = Chemical-specific fraction absorbed in water [-]
Tovent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability coefficient [-]

For inhalation of vapors, dermal contact with, and ingestion of chemicals in water (domestic water use combined pathway) by child and adult
resident,

Carcinogenic Effects

1

RBTL =

c—w 1 + 1

RBTLC—(ing+dc) RBTLc—inh

Non-Carcinogenic Effects
RBTL = !

ne—w 1 R 1

RBTan-(ing+dc) RBTan-inh

where,
RBTL.., = Carcinogenic risk based target level for domestic water use [mg/L]
RBTL, e = Non-carcinogenic risk based target level for domestic water use [mg/L]
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DERMAL CONTACT WITH CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carci . where:

arcinogenic effects
RBTL. .= Carcinogenic risk based target level for dermal contact

with chemicals in soil [mg/kg]
RBTL, ., = TR Xf WxAT>365 RBTL,.s— Non-carcinogenic risk based target level for dermal
EFX EDX SF < 107X SA, X EV ;< AFXABS. contact with chemicals in soil [mg/kg]

TR Target risk [-]
THQ = Target hazard quotient [-]

Non-carcinogenic effects BW Body weight [kg]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year|

THQ x BWXAT,.x365%x RfD, ED = Exposure duration [year]
RBTL,, ., = - _
EFx EDx10°xSA_, x EV.,, x AF x ABS, EF = Exposure frequency [day/year] )
SAsoil Skin surface area available for contact with soil [cm”]
. : EVei = Event frequency [event/day]

Source: Modified from RAGS, Vol. I, Part E, 2004. AF = Soil to skin adherence factor [mg/cmz-event]
ABS, Chemical-specific dermal absorption factor [-]
SF,; = Dermal cancer slope factor [(mg/kg-day)]
RfD, = Chemical-specific oral reference dose [mg/kg-day]
365 = Converts AT., AT, in years to days [day/year]
10° = Converts kg to mg [ kg/mg]
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INGESTION OF CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects

TR x BWx AT X365

Ielgijc—ﬁn =
& EFx EDx SF <10 °< IR

soil

where:

RBT. Lc—sing:

Carcinogenic risk based target level for ingestion of chemicals in
soil [mg/kg]

RBTL,csing= Non-carcinogenic risk based target level for ingestion of

chemicals in soil [mg/kg]

TR = Target risk [-]
. . THQ = Target hazard quotient [-]
Non-carcinogenic effects THQ = Targethazard quotient for individual constituents [-]
BW = Body weight [kg]
AT, = Averaging time for carcinogens [year]
RBTL . :T HQ x BWxAT,x365x RfD, AT, = Averaging time for non-carcinogens [year]
e EFx EDx10°< IR, ED = Exposure duration [year]
EF = Exposure frequency [day/year]
IR = Soil ingestion rate [mg/day]
SF, = Oral cancer slope factor [(mg/kg-day)]
RfD, = Chemical-specific oral reference dose [mg/kg-day]
365 = Converts AT, AT, in years to days [day/year]
10° = Converts kg to mg [ kg/mg]
IRBCA Technical Guidance, Appendix E Page E-28 RAM Group (050405)

January 2013




INHALATION OF VAPORS AND PARTICULATES OF CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects

_ RBTLc—outinh

RBTL, ., =
‘c—sinh (VF:S + VFp )

Non-carcinogenic effects

_ RBTL nc—outinh

RBTL, .. =
eV, +VF,

Note: VF,, = 0 for non-volatile chemicals (i.e.,
chemicals with a molecular weight > 200 and
Henry’s law constant (dimensionless) < 4.2 x 10™ or
Henry’s law constant (atm-m*/mol) <1.5 x 10™).

where:

RBTL. s, = Carcinogenic risk based target level for inhalation of vapors and
particulates in soil [mg/kg]

RBTL,.sinn= Non-carcinogenic risk based target level for inhalation of vapors
and particulates in soil [mg/kg]

RBTL.ouinn = Carcinogenic risk based target levels for outdoor inhalation of
vapors [mg/m’]

RBTL,c-ouinn =Non-carcinogenic risk based target levels for outdoor inhalation of
vapors [mg/m’]

VF, = Volatilization factor for particulate emissions from surficial soil
[(mg/m’*-air)/(mg/kg-soil)]
VF = Volatilization factor for vapor emissions from surficial soil

[(mg/m’-air)/(mg/kg-soil)]

Note: The depth to surficial soil for a construction worker is up to the typical
construction depth.
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INHALATION OF VAPORS AND PARTICULATES, DERMAL CONTACT WITH, AND INGESTION OF
CHEMICALS IN SOIL
(CHILD AND ADULT RESIDENT; NON-RESIDENTIAL WORKER; AND CONSTRUCTION WORKER)

Carcinogenic effects

1
RBTL ., =
c—ssoil 1 1 1
+ +
RBTLc—sdc RBTLc—sin g RBTLc—sinh
Non-carcinogenic effects
RBTL = !
nce—ssoil 1 1 1
+ -
RBTan—sdc RBTan—sin g RBTan—sinh
where,
RBTL.s.; = Carcinogenic risk based target level for inhalation of vapors and particulates, inhalation of, and dermal contact with
chemical in surficial soil [mg/kg]
RBTL,.soi = Non-carcinogenic risk based target level for inhalation of vapors and particulates, inhalation of, and dermal contact with

chemical in surficial soil [mg/kg]

Note: All other parameters are defined under the individual pathway equations.
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INDOOR INHALATION OF VAPORS (AGE-ADJUSTED RESIDENT)

Carcinogenic effects where:
TRx AT X 365 x 24 RBT. Lc_mmh-afCarci1130genic risk based target level for indoor inhalation of vapors
RBTL, iinup-aa = ‘ [mg/m’]
ET,, xED,, x EF, xIURx 1000 RBTLyc.ininn-aa=Non-carcinogenic risk based target level for indoor inhalation of
vapors [mg/m’]
Non-carcinogenic effects TR = Target risk [-]
THQ = Target hazard quotient [-]
_THQ x AT, x 365 x RfC x 24 ED.,, = Exposure duration for an age-adjusted individual [year]
RBTL ne-ininh-aa = 1 1
ET. xED xEF ED, = Exposure duration for a child [year]
o “ ' ED, = Exposure duration for an adult [year]
where: AT, = Averaging time for carcinogenic effects [year]|
' ATy = Averaging time for non-carcinogenic effects [year]
EF, = Exposure frequency for a resident [days/year]
ED,, = ED, + ED, ET;, = Indoor exposure time for a resident [hours/day]
365 = Converts years to days [days/year]
24 = Converts hours to day [hours/day]
Source: RAGS Vol. T Part F, 2009 1000 Converts mg (o g [ng/me]
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OUTDOOR INHALATION OF VAPORS (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

TRx AT, x365x 24
xED, x EF xIURx 1000

RBTLc—outinh—aa = ET

out-r

where:

RBTL.. ouinn-aa=Carcinogenic risk based target level for indoor inhalation of

vapors [mg/m’]

RBTLcouinn-aa=Non-carcinogenic risk based target level for indoor inhalation of

vapors [mg/m’]

' ‘ TR = Target risk [-]
Non-carcinogenic effects THQ = Target hazard quotient [-]
ED,, = Exposure duration for an age-adjusted individual [year]
ED, = Exposure duration for a child [year]
RBTL _ TH: O x AT, x 365 x RfC x 24 ED, = Exposure duration for an adult [year]
ne-outinh -aa ET, xED, xEF AT, = Averaging time for carcinogenic effects [year]
e “ ' AT, = Averaging time for non-carcinogenic effects [year]
EF, = Exposure frequency for a resident [days/year]
where: ET,., = Outdoor exposure time for a resident [hours/day]
' 365 = Converts years to days [days/year]
B 24 = Converts hours to day [hours/day]
ED,, = ED +ED, 1000 = Converts mg to ug [nug/mg]
Source: RAGS Vol. I Part F, 2009
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DERMAL CONTACT WITH CHEMICALS IN WATER (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

i _ TR x ATex 365x 1000
c-dw-aa SFd X (DCW_C X ZC + DCW—a X Za )

Non-carcinogenic effects

_THOx AT,. x365x1000x RfD,

RBTL, ... =
e (DCW’*C x ZC + DCW*a X Za )

For organic chemicals,

* t
Iftevent < t,then Z=2XFAXKPW

If 1 oven: > t*, then

¢ 2
Z=FAxK |~ 4107 ﬂ
"I'+B (1+B)

For inorganic chemicals, Z =K, x¢

event

where :
Source: Modified from RAGS, Vol. I, Part E, 2004.
ED xEF, x84, XEV,, .
DC, = -
BW,
De = ED, xEF, x S4,, ,xEV,, ,
w-a B VVa
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where:

RBTL . gvva = Carcinogenic risk based target level for dermal contact with chemicals in groundwater [mg/L]
RBTLc-dvv-aa = Non-carcinogenic risk based target level for dermal contact with chemicals in groundwater [mg/L ]
TR = Target risk [-]
THQ = Target hazard quotient for individual constituents [-]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
RfD, = Chemical-specific dermal reference dose [mg/kg-day]
SF, = Chemical-specific dermal cancer slope or potency factor [(mg/kg-day) ']
365 = Converts AT,, AT,. in years to days [day/year]
1000 = Conversion factor from cm’ to L [em?/L]
t ovent = Event duration [hr/event]
‘ = Chemical-specific time to reach steady-state [hr]
K, = Chemical-specific dermal permeability coefficient [cm/hr]
FA = Chemical-specific fraction absorbed in water [-]
Tevent = Chemical-specific lag time [hr/event]
B = Chemical-specific relative contribution of permeability coefficient [-]
DC,,.. = Child dermal contact rate with groundwater [cmz-event/kg]
DC,.. = Adult dermal contact rate with groundwater [cmz-event/kg]
EVaye = Resident child event frequency [event/day]
EVaya = Resident adult event frequency [event/day]
Z = Resident child chemical-specific dermal factor [cm/event]
Z, = Resident adult chemical-specific dermal factor [cm/event]
SAgy-c = Resident child skin surface area available for contact with water [cm’]
SAg-a = Resident adult skin surface area available for contact with water [cm’]
BW. = Resident child body weight [kg]
BW, = Resident adult body weight [kg]
ED, = Resident child exposure duration [year]
ED, = Resident adult exposure duration [year]
EF. = Exposure frequency for a child [day/year]
EF, = Exposure frequency for an adult [day/year]
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DOMESTIC WATER USE (AGE-ADJUSTED RESIDENT)
(ONLY FOR CHEMICALS WITHOUT MAXIMUM CONTAMINAT LEVELS)

Carcinogenic effects (Ingestion and Dermal Contact)

TR x AT, x365

RBTL >-(ing+dc) =

c

SF,
1000

(SF() x IRw—aa )+ ( x (DCwb—c X Zwb—c + DCwb—a x Zwb—a )]

Carcinogenic effects (Inhalation of Water Vapors)

RBTL - TRx AT, x365x24
“"JURXED,, x EF, xET, , x K , x 1000

in-a

Non-carcinogenic effects(Ingestion and Dermal Contact)

THQX ATM x 365
I IRW_W] . {(DCW,)_CZW,,_C +DC,,  xZ,,, )]

RBTan-(ing+dc) =
(RjDo RfD, x1000

Non-carcinogenic effects(Inhalation of Water Vapors)

_ THOx AT, x 365 RfC x 24
"™ CxED,, xEF,xET, ,xK,

in-a

RBTL

where: ED, =ED.+ED,
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. pe, DB xS, <EV.,
and BW,

a

_ED, xEF, xSA,, . <EV,,

DC,, .
wh-c BWC

For organic chemicals,

* t
If ¢ yp-ever < t ,then Z :2XFAXK”W
T

. t ’
Ift wh-event >t 5 then Zwb = FA X Kp {% + 2Tevenl(1 +(fB ;)323 J:|
+ +

For inorganic chemicals, Z,, = K , x¢

wh—event

Note: Ky = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) < 4.2 x
10 or Henry’s law constant (atm-m’/mol) <1.5 x 107).

Source: Modified from RAGS, Vol. I, Part E, 2004.
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where:

RBTL

Carcinogenic risk based target level for ingestion and dermal contact with domestic water [mg/L]

c-(ing+dc)

RBTL_,, = Non-carcinogenic risk based target level for inhalation of vapors from domestic water [mg/L]
RBTL,, 4,00 =  Carcinogenic risk based target level for ingestion and dermal contact with domestic water [mg/L]
RBTL,.., = Non-carcinogenic risk based target level for inhalation of vapors from domestic water [mg/L]
TR = Target risk [-]

THQ = Target hazard quotient [-]

AT, = Averaging time for non-carcinogens [year]

AT, = Averaging time for non-carcinogens [year]

RfD, = Chemical-specific oral reference dose [mg/kg-day]

RfC = Chemical-specific inhalation reference concentration [mg/m’]

RfD,; = Chemical-specific dermal reference dose [mg/kg-day]

SF, = Chemical-specific oral cancer slope or potency factor [(mg/kg-day) ']

IUR = Chemical-specific inhalation unit risk [(ug/m’) ']

SF, = Chemical-specific dermal cancer slope or potency factor [mg/(kg-day)]”

IR, 44 = Age-adjusted groundwater ingestion rate [L/kg]

IR, . = Resident child groundwater ingestion rate [L/day]

IR, , = Resident adult groundwater ingestion rate [L/day]

DCpe = Child dermal whole-body contact rate with groundwater [cm’-event/kg]

DCpq = Adult dermal whole-body contact rate with groundwater [cm*-event/kg]

BW. = Resident child body weight [kg]

BW, = Resident adult body weight [kg]

ED, = Resident child exposure duration [year]

ED, = Resident adult exposure duration [year]

ED,, = Resident age-adjusted exposure duration [year]

EF, = Exposure frequency for an adult [day/year]

ET, = Exposure frequency for an adult [day/year]

Ky = Volatilization factor [L/m3]

SA,up = Skin surface area available for whole-body contact with water [sz]
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EVp = Event frequency for whole-body contact with water [event/day]
365 Conversion factor [day/year]
1000 = Conversion factor from cm’ to L [em®/L]; and mg pg [pg/mg]

t wb-event = Event duration for whole-body contact [hr/event]

t = Chemical-specific time to reach steady-state [hr]

Zb = Chemical-specific dermal factor for whole-body contact [cm/event]
K, = Chemical-specific dermal permeability coefficient [cm/hr]

FA = Chemical-specific fraction absorbed in water [-]

Tovent = Chemical-specific lag time [hr/event]

B = Chemical-specific relative contribution of permeability coefficient [-]

For inhalation of vapors, dermal contact with, and ingestion of chemicals in water (domestic water use combined pathway) by age-
adjusted resident,

Carcinogenic Effects

1

RBTL =

c—w—aa 1 + 1

RBTLC—(inngdc) RBTLC-inh

Non-Carcinogenic Effects
RBTL = !

ne—w—aa 1 R 1

RBTan—(ing+dc) RBTan—inh

where,
RBTLv-qa = Carcinogenic risk based target level for domestic water use [mg/L]
RBTL,c~vv-aa = Non-carcinogenic risk based target level for domestic water use [mg/L]
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DERMAL CONTACT WITH CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

TRx AT x 365

RBTL, ., =
st SE % SA, . x ABS, x107°

soil—aa

Non-carcinogenic effects

RBTL _ THQ x AT, %365 x RfDa

nestan o gq L x ABS4 x107°
where:
SA = ED, xEF.x AF, x84, . xEV_, . N ED, xEF x AF,xSA,,, ., <EV ., .,
BW, BW,
Source: Modified from RAGS, Vol. I, Part E, 2004.
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where:

RBTL. s4-ua Carcinogenic risk based target level for dermal contact with soil [mg/kg]
RBTL,c-sd-aa Non-carcinogenic risk based target level for dermal contact with soil [mg/kg]
TR = Targetrisk [-]
THQ = Target hazard quotient [-]
AT, = Averaging time for carcinogens [year]
AT, = Averaging time for non-carcinogens [year]
EF. = Exposure frequency for a child [day/year]
EF, = Exposure frequency for an adult [day/year]
ABS, = Chemical-specific dermal absorption factor [-]
AF, = Resident child soil to skin adherence factor [mg/cmz—event]
AF, = Resident adult soil to skin adherence factor [mg/cm’-event]
RfD, Chemical-specific dermal reference dose [(mg/kg-day)]
SFy = Chemical-specific dermal cancer slope or potency factor [(mg/kg-day) ']
SA4q = Age-adjusted skin surface area [mg/kg]
BW, Resident child body weight [kg]
BW, = Resident adult body weight [kg]
ED, = Resident child exposure duration [year]
ED, = Resident adult exposure duration [year]
SAsoilc = Resident child skin surface area available for contact with soil [sz]
SAsoil-a = Resident adult skin surface area available for contact with soil [cm?]
EViire = Resident child event frequency [event/day]
EVita = Resident Child event frequency [event/day]
365 = Conversion factor [day/year]
10° = Conversion factor [kg/mg]
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INGESTION OF CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

_ TRx AT, x365
cme s SEx IR, x107°

RBTL

Non-carcinogenic effects

RBTLnC,Sing,aa _ THOx AT, x 3656>< RfD,
IR x10"
where :
ED xEF xIR = ED xEF xIR._
IR — C C S—C + a a S—a

T BW, BW,

Source: Modified from RAGS, Vol. I, Part A, 1989
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where:

RBTL, sing-aa = Carcinogenic risk based target level for ingestion of soil [mg/kg]
RBTL,c-singaa =  Non-carcinogenic risk based target level for ingestion of soil [mg/kg]
TR = Target risk [-]

THQ =  Target hazard quotient [-]

AT, = Averaging time for carcinogens [year]

AT, = Averaging time for non-carcinogens [year]

RfD, = Chemical-specific oral reference dose [mg/kg-day]

SF, = Chemical-specific oral cancer slope or potency factor [(mg/kg-day) ']
IR; 44 =  Age-adjusted soil ingestion rate [mg/kg]

IR;.. = Resident child soil ingestion rate [mg/day]

IR, = Resident adult soil ingestion rate [mg/day]

BW. = Resident child body weight [kg]

BW, = Resident adult body weight [kg]

ED, = Resident child exposure duration [year]

ED, = Resident adult exposure duration [year]

EF. = Exposure frequency for a child [day/year]

EF, = Exposure frequency for an adult [day/year]

365 = Conversion factor [day/year]
10° =  Conversion factor [kg/mg]
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INHALATION OF VAPORS AND PARTICULATES OF CHEMICALS IN SOIL
(AGE-ADJUSTED RESIDENT)

Carcinogenic effects

_ RB TLc—outinh—aa

RBTL . =
c—sinh—aa VFYS + VFP

Non-carcinogenic effects

RBTL _ RBTan—outinh—aa
nc—sinh—aa VFSS + VFP

Note: VF, = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) <
4.1 x 10™* or Henry’s law constant (atm-m*/mol) <1.5 x 107) at 25°C.

where:
RBTL ~simaa = Carcinogenic risk based target level for inhalation of vapors and particulates from soil [mg/kg]
RBTL,~sinn-aa = Non-carcinogenic risk based target level for inhalation of vapors and particulates from soil [mg/kg]

RBTL. ouinn-aa = Carcinogenic risk based target level for outdoor inhalation of vapors [mg/m3]
RBTLc-ouinn-aa= Non-carcinogenic risk based target level for outdoor inhalation of vapors [mg/m3]

VF = Volatilization factor for vapor emissions from surficial soil[kg—soil/m3—air]
VF, = Volatilization factor for particulate emissions from surficial soil [kg-soil/m’-air]
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INHALATION OF VAPORS AND PARTICULATES, DERMAL CONTACT WITH, AND INGESTION OF

CHEMICALS IN SOIL (AGE-ADJUSTED RESIDENT)

Carcinogenic effects

1

RBTL .., =

c—ssoil—aa 1 1 1

+ +
RBTLc—sd—aa RBTLc—sin g—aa RBTLc—sinh —aa
Non-carcinogenic effects

RBTL = !

nc—ssoil—aa — 1 1 1

+ +
RBTLnC—sd—aa RBTLnC—Sin g—aa RBTan—sinh—aa

where,

RBTL siraa = Carcinogenic risk based target level for dermal contact and ingestion of soils and inhalation of vapors and particulates

from soil [mg/kg]

RBTL,css0il-aa = Non-carcinogenic risk based target level for dermal contact and ingestion of soils and inhalation of vapors and

particulates from soil [mg/kg]

Note: All parameters are defined under the individual pathway equations.

Note: VF; = 0 for non-volatile chemicals (i.e., chemicals with a molecular weight > 200 and Henry’s law constant (dimensionless) <

4.2 x 10 or Henry’s law constant (atm-m’/mol) <1.5 x 107).
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SOIL VAPOR CONCENTRATION PROTECTIVE OF INDOOR INHALATION OF VAPORS

RBTL . .
A RBTL,,, = —— it

LB

Ground surface
where:

y

|ESSEEESEEEES ESESSSEEssEn i EEEEEEnnnnn]

Enclosed Space Vadose zone

Foundation Cracks RBTL,,; = Risk based target level for indoor inhalation of

Diffusing vavors vapors from soil vapor [mg/m’-air]
. RBTL;,;y= Risk based target level for indoor inhalation of air
[mg/m’-air]

Subsurface impacted Oy = Attenuation factor from subsurface soil vapor to
indoor (enclosed space) air [-]

Water Table|

Dissolved contamin Source: ASTM E1739-95
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SUBSURFACE SOIL CONCENTRATION PROTECTIVE OF INDOOR INHALATION OF VAPORS

RBTL, .
RBTLSi — ininh

where:
Enclosed Space Vadose zone

Foundation Cracks
RBTL;; = Risk based target level for indoor inhalation of dis o
vapors from subsurface soil [mg/kg-soil] l Diffusing vapors

Ground surface

RBTL;,wi= Risk based target level for indoor inhalation of air
[mg/m3 -air|

VFssp = Volatilization factor from subsurface soil to indoor Subsurface impacted soil
(enclosed space) air [(mg/m™-air)/(mg/kg-soil)]

' Water table

Source: ASTM E1739-95
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GROUNDWATER CONCENTRATION PROTECTIVE OF INDOOR INHALATION OF VAPORS

RBTL

RB TLwi _ ininh
wesp
where: Ground surface
RBTL,; = Risk based target level protective of indoor Enclosed Space
inhalation of vapors from groundwater [mg/L- Foundation Cracks Vadose zone
water] h,
RBTL;i.i= Risk based target level for indoor inhalation of air Low
3 .
[mg/ m '-311:] ) T T Diffusing vapors
VF\yep = Volatilization factor from groundwater to indoor l v
(enclosed space) air [(mg/m’-air)/(mg/L-water)] h Capillary zone
N Water Table

Dissolved contaminant

Source: ASTM E1739-95
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GROUNDWATER CONCENTRATION PROTECTIVE OF OUTDOOR INHALATION OF VAPORS

RBTLWZ- — RBTL[nhout
wamb
where:
RBTL,, = Risk based target level protective of outdoor inhalation of vapors from groundwater [mg/L-water]
RBTLypore = Risk based target level protective of outdoor inhalation of air [mg/m3-air]
VE wamb = Volatilization factor from groundwater to outdoor air [(mg/m’-air)/(mg/L-water)]

Source: ASTM E1739-95
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VOLATILIZATION FACTORS
(SURFICIAL SOIL TO OUTDOOR AIR)

where:
( 2 -1 VF = Volatilization factor from surficial soil to outdoor (ambient) air
3.14 XD, X T)' » [kg-soil/m’-air]
VEF, =|Q/Cx (2 X p. X DA) *10 Q/C = Inverse of the mean concentration at the center of square source
s 2 3
[(g/m™s)(kgm)]
D, = Apparent diffusivity [cm/s]
where: T = Averaging time for vapor flux [s]
s = Vadose zone dry soil bulk density of surficial soil [g-soil/cm’-soil]
('9;2/3 x D*x H + 91&/3 > Dw) / o K, = Chemical-specific solid-water sorption coefficient [cm’-water/g-soil]
D4= K +0.-+t0. xH D, = Chemical-specific diffusion coefficient in air [cm?/s]
Ps v " as D,, = Chemical-specific diffusion coefficient in water [cmz/s]
& = Total soil porosity in the surficial soils [cm’/cm’-so0il]
or Ors = Volumetric air content in the surficial soils [cm’-air/cm’-soil]
., Os = Volumetric water content in the surficial soils [cm3-water/cm3-soil]
T H = Chemical-specific Henry's Law constant [(L-water)/(L-air)]
VF =|0/Cx <4 _ : 2,2
5s d 10 Conversion factor [m”/cm~]
p, xd x10000 ) : . e
o W, = Dimension of soil source area parallel to wind direction [cm]
d = Depth to base of surficial soil zone [cm]
Use smaller of the two VF,. U, = Mean annual wind speed [m/s]
Oa = Breathing zone height [cm]
) 10° = Conversion factor [(cm’-kg)/(m’-g)]
Source: USEPA, 2011. RST — User’s Guide.
USEPA, 1996. SSL: Technical Note: Surficial soil properties are assumed same as the vadose zone properties.
Background Document
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VOLATILIZATION FACTORS
(PARTICULAR EMISSIONS FROM SURFICIAL SOIL)

3600
0.036 x (1= ¥V )x (U /U ) x F ()

VF,=|0/C x

Source: Soil Screening Guidance, 1996

where:

VF,

= Volatilization factor for particulate emissions from surficial soil
[kg-soil/m’-air]

= Inverse of the mean concentration at the center of square source
[(g/m™s)/(kg/m")]

= Fraction of vegetative cover [-]

Mean annual wind speed [m/s]

Equivalent threshold value of wind speed at 7 m [m/s]

Function dependent on U,,/U, derived using Cowherd ef al. 1985 [-]

= Empirical constant [g/m*-hr]
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VOLATILIZATION/ATTENUATION FACTORS
(SUBSURFACE SOIL VAPOR TO INDOOR AIR)

For advection and diffusion, where,
U5y = Attenuation factor for soil vapor to indoor air [-]
DY x 4, 0. xL. . DY Total overall effective diffusion coefficient [cm?/s]
[ Oy L J X eXpE D x AWJ Ap Area of enclosed space belov3v grade [cm’]
w = B o7 % p [y L Oblag = Building Veqtilgtion rate [c?m /s]
{exp( Q(;;,-/ XLk JJ{ 7 X Ap JJ{ 7 X Ay ]{exp(%kaJ - 1ﬂ Lr = Source to building separation [cm]
Dyt Acpac O * Ly O * Ly Diyacr % Acrack Osoil = Volumetric flow rate of soil-vapor into the
enclosed space [cm3/s]
Lerack Slab thickness [cm]
where, D rack of = Effective diffusion coefficient through the cracks
[cmz/s]
L,=D,,.—L, Acrack Area of total cracks [sz]
Dyouree = Depth below grade to top of contamination [cm]
£ Lr> Leracts A, = ( L, xW, ) N (2 <L, xL, ) n (2 xL, X WB) Lr = Depth below grade to bottom of enclosed space
floor [cm]
Lp Length of building [cm]
I L < Lerack, Ay =(Ly xW,y) Wy —  Width of building [cm]
Oblag = Building ventilation rate [cm3/ s]
Ly xWyxH,xER Hp = Height of building [cm]
Owag = 3600 ER Air exchange rate [I/h]
3600 = Conversion factor [sec/h] ,
_ AP = Soil-building pressure differential [g/cm-s~]
A = 2Ly + W, )xw k, Soil gas permeability[cm?]
Xerack = Floor-wall seam perimeter [cm]
U = Viscosity of air at soil temperature [g/cm-s]
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2rxAPxk, x X, .. Verack Equivalent crack radius [cm]
O, = 27 Zerack = Crack depth below grade [cm]
/J x ln crack
rcrack
Xcrack = 2 x (LB + WB)
A

rcmck = ( crack J

X crack
Source: USEPA, 2004. User’s Guide for Evaluating Subsurface

Vapor Intrusion into Buildings.
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VOLATILIZATION FACTORS
(SUBSURACE SOIL TO INDOOR AIR)

B Hxp, s where,
VE sep = [0+ ( K x ) +(Hx0,)] xa <10 VFes = Volatilization factor from subsurface soil to indoor (enclosed
ws sV p s as . 3 . .
space) air [m’-air/(mg/kg-soil)]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Ps = Dry soil bulk density [g-soil/cm’-soil]
_ . . . 3
Note: oyis calculated using equation for oy, with depth to O - Volur;letr;c W?ter content in vadose zone soil [cm'-
subsurface soil source. water/cm -sol ] _ ) ;. _
Oss = Volumetric air content in vadose zone soil [cm’-air/cm’-soil ]
K, Joevx Ko = Chemical-specific soil-water sorption
. . 3
Source: USEPA, 2004. User’s Guide for Evaluating coefficient in vadose zone [em’/g]
Subsurface Vapor Intrusion into Buildings. O Attenuation factor from subsurface soil to indoor
10° = Conversion factor [(cm’-kg)/(m’-g)]
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VOLATILIZATION FACTORS
(GROUNDWATER TO INDOOR AIR)

where,
VE weyp=H x @, x 10 VE yesp = Volatilization factor from groundwater to indoor (enclosed
space) air [(mg/m’-air)/(mg/L-water)]
H = Vadose zone chemical specific Henry's Law constant [L-
water/L-air|
Note: 0, is calculated using equation for o, with Ogry = Attenuation factor fromsgroundwater to indoor
depth to groundwater. 10 = Conversion factor [L/ m ]
Source: USEPA, 2004. User’s Guide for Evaluating
Subsurface Vapor Intrusion into Buildings.
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VOLATILIZATION FACTORS
(GROUNDWATER TO OUTDOOR AIR)

N 100xU, x&, x Ly,

H
VF wamb
[ W, x D

Source: ASTM E1739-95

Jxmf

where:
VF wamb

Wea
100
10°

= Volatilization factor from groundwater to outdoor air [(mg/m’-
air)/(mg/L-water)]

= Vadose zone chemical specific Henry's Law constant
[(L-water)/(L-air)]

= Mean annual wind speed [m/s]

= Breathing zone height [cm]

= Depth to groundwater [cm]
Effective diffusion coefficient between groundwater and soil
surface [cmz/s]
Dimension of soil source area parallel to wind direction [cm]

= Conversion factor [cm/m]
Conversion factor [L/m"’]
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EFFECTIVE DIFFUSION COEFFICIENTS

D . effective diffusion coefficient in soil based on vapor-phase concentration
[cm?/s]
3.33 3.33
D7 =p x5t prx L O
Or H 6r
where:
D = Chemical-specific diffusion coefficient in air [cm?/s]
D" = Chemical-specific diffusion coefficient in water [cm?/s]
O = Volumetric air content in vadose zone soils [cm3 —air/cm3-soi1]
6,5 = Volumetric water content in vadose zone soils
[cm’-water/cm’-soil]
or = Total soil porosity in the impacted zone [cm’/cm-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]

D, effective diffusion coefficient between groundwater and surface soil
[cm?/s]
-1
ff§=(hcap+hv)x[h6$ +h—:ff}
D cap B
where:
heap Thickness of capillary fringe [cm]
h, = Thickness of vadose zone [cm]
Dcapf'ﬁf = Effective diffusion coefficient through capillary fringe [cm?/s]
D Effective diffusion coefficient in soil based on vapor-phase
concentration [cm’/s]
Low = Depth to groundwater (4, + 4,) [cm]

Dcap“ﬁ . effective diffusion coefficient for the capillary fringe [cm?/s]

D effective diffusion coeff. through foundation cracks [cm?/s]

B 03,’33 933’3 03"33 , 93‘%3 '
Dggp _ Da x # + DWX % wczllp Dijrj;ck — Da % acrack + Dwx Zx werack
07 H ¢ 07 H ¢
where: where:
D = Chemical-specific diffusion coefficient in air [cm?/s] . ) . . . 5
D" = Chemical-specific diffusion coefficient in water [cm®/s] D . = Chemical-specific diffusion coefficient in air [cm’/ 5]2
Orcap = Volumetric air content in capillary fringe soils [cm’-air/cm’-soil] D = Chem1caljspe.c1ﬁc d1ffu.s1on coefﬁcwnt in water [em’/s]
Oreap —  Volumetric water content in capillary fringe soils Oerack = V01131m.etrlc 3alr content in foundation/wall cracks
[cm’-water/cm’-soil] [cm -a1r/cm -total Volumel .
6 ~  Total soil porosity [ em®/em’-s 0il] Overac = Voh;metrlc Wa;ter content in foundation/wall cracks
H = Chemical-specific Henry's Law constant [L-water/L-air] [em’-water/cm-total volume]
or = Total soil porosity [cm*/cm’-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Source: ASTM E1739-95
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SUBSURFACE SOIL CONCENTRATION PROTECTIVE OF LEACHING TO GROUNDWATER

Ground surface

N RBTLg, = RBTL

Sw

l l l llnfiltration 1)

Vadose zone

where:

Subsurface lmpaded | RBTLy;, = Risk-based target level for leaching to

groundwater from subsurface soil [mg/kg-soil ]
RBTL, = Risk-based target level for ingestion of

Leachate
l l l l groundwater [mg/L-water]
| Y Water Table LFsy = Leaching factor (from subsurface soil to
— Dissolved contaminants groundwater)

Sgw [(mg/L-water)/(mg/kg-soil)]

Source: ASTM E1739-95
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LEACHING FACTOR FROM SUBSURFACE SOIL TO GROUNDWATER

LF,, = Ly
(04K o pS+eras]x[1+W]
IxWw,,
where:
LFsyy = Leaching factor from subsurface soil to groundwater [(mg/L-water)/(mg/kg-soil)]
Ls = Vadose zone dry soil bulk density [g-soil/cm’-soil]
Bs = Volumetric water content in vadose zone soils [cm’-water/cm- soil]
K, = foev X Kye = Chemical-specific soil-water sorption coefficient in vadose zone [cm3 -water/g-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Ors = Volumetric air content in the vadose zone soils [cm’-air/cm’-soil]
Ugw = Ki = Groundwater Darcy velocity [cm/yr]
K = Hydraulic conductivity of the saturated zone [cm/year]
i = Hydraulic gradient in the saturated zone [-]
Ogw = Groundwater mixing zone thickness [cm]
1 Infiltration rate of water through vadose zone [cm/year]
Wea = Groundwater dimension parallel to groundwater flow direction [cm]

This equation consists of two parts (i) the Summer’s model and (ii) equilibrium conversion of the leachate concentration to a soil
concentration on a dry weight basis.

Source: ASTM E1739-95
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SOIL CONCENTRATION AT WHICH DISSOLVED PORE WATER AND VAPOR PHASES BECOME SATURATED

Single Component

S
CfA T:_X[eras_‘_ews_‘_vax ps]

s

Multiple Components

S
Cf”=7‘”x[H X0t Ot K 0% P]

N

where:
C*T = Soil concentration at which dissolved pore water and vapor phases become saturated [(mg/kg-soil)]
S = Pure component solubility in water [mg/L-water]
Sei = Effective solubility of component i in water = x; X S [mg/L-water]
X; = Mole fraction of component i = (w; X MW/ MW; -]
w; = Weight fraction of component 7 [-]
MW, = Average molecular weight of mixture [g/mole]
MW; = Molecular weight of component i [g/mole]
Ds = Vadose zone dry soil bulk density [g-soil/cm’-soil]
H = Chemical-specific Henry's Law constant [L-water/L-air]
Ors = Volumetric air content in the vadose zone soils [cm’-air/cm’-soil]
O = Volumetric water content in vadose zone soils [cm3-water/cm3- soil]
K, = foev X Kye = Chemical-specific soil-water sorption coefficient in vadose zone [crn3 -water/g-soil]
Joev = Fraction organic carbon in vadose zone [g-C/g-soil]

Source: ASTM E1739-95
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SOIL VAPOR CONCENTRATION AT WHICH VAPOR PHASE BECOMES SATURATED

Single Component

CHT = x;, X B x MW, 106
RxT
where:
C5T = Soil vapor concentration at which vapor phase become saturated [mg/m’-air]
P = Saturated vapor pressure [atm]
P/ = Effective vapor pressure of component 7 in water = x; x P’ [atm]
R = Ideal gas constant [0.08206 atmeL/mol*K]
T = Temperature [K]
Sei = Effective solubility of component i in water = x; X S [mg/L-water]
X; = Mole fraction of component i = (w; X MWye)/MW; -]
Wi = Weight fraction of component i [-]
MW, = Average molecular weight of mixture [g/mole]
MW; = Molecular weight of component i [g/mole]
Ds = Vadose zone dry soil bulk density [g-soil/cm’-soil]
10° = Conversion factor [(g/L)/(mg/m”)]

Source: ASTM E1739-95
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DOMENICO MODEL: DILUTION ATTENUATION FACTOR (DAF) IN THE SATURATED ZONE

Domenico model for multi-dimensional transport with decay and continuous

At the centerline, for steady-state (after a long time) the

source: concentration can be obtained by setting y =0, z =0,
andx <<v x tas:
{(x—vt) 1+ 4 }
C(x,p,z,t) X 4 2 oy v
V5D (178) exp| | 1- 1+ 25% | xerfe x
C, P 2 ax 4 s 2\ X VXt _C(X): exp X 1- 1+—4/16¥x X
C 0 2 O x \4
(y+122) (v-772) (z+2) (z-2) erf| —L xerf| —2_
erf | ——= |- erf | ——== | |x|erf | ——= | - erf | ——= 4 g x 2o x
2 ay,X 2 ay, X 2\a.x 2a.x Y Z
where: . .
) , At the centerline, for steady-state the concentration
C = Dissolved-phase concentration [mg/L] without decay can be obtained by setting y =0, z=0,
Co = Dissolved-phase concentration at the source (at x=y=z=0) [mg/L] x << vt and L= 0 as:
v = Retarded seepage velocity [m/sec] ’ '
A = Opverall first order bio-decay rate [1/day]
o = Longitudinal dispersivity [m] C) _ erf Y x erf 4
o = Lateral dispersivity [m] C, 4. o, x 2 a. x
o = Vertical dispersivity [m]
Ly.z = Sl?atlal coordinates [m] Note: Compare to ASTM E1739-95, p. 31,
4 - Tl'me [day] _ ' where Y=2S,, Z=S;, v=u, and C, = Cypurce
X = Distance along the centerline measured from the downgradient
edge of the groundwater source [m] o Source: Domenico, P.A. and F.W. Schwartz, 1990,
Y = GW source dimension perpendicular to GW flow direction [m] Physical and Chemical Hydrogeology. John Wiley
VA = GW source (mixing zone) thickness [m] and Sons, NY, 824 p. (Eqn. 17.21)
DAFy = C/Clx) T
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ALLOWABLE SOIL AND GROUNDWATER CONCENTRATION FOR GROUNDWATER RESOURCE PROTECTION

. . . DAF,
Allowable soil concentration at the source [mg/kg] = Target groundwater concentration at the POE x ——X%x DAF

unsat

Sw
, ) DAF,
Allowable groundwater concentration at the POD [mg/L] = Target groundwater concentration at the POE x
POD
where:
POE = Point of exposure
POD = Point of demonstration
DAFpor = Dilution attenuation factor between the point of exposure and source estimated using Domenico’s equation
DAFpop = Dilution attenuation factor between the point of demonstration and source estimated using Domenico’s equation
DAF 50 = Dilution attenuation factor in the unsaturated zone
LFsy = Dry soil leaching factor [(mg/L-water)/(mg/kg-soil)]

Concentration at POE is expressed in mg/L-water. Additional relationships used in the calculation of allowable soil and groundwater
concentration with chemical degradation:

First order decay rate [1/day] = _ 0693 ERES Ki
Half Life O R,
. . . pSS X KSS o
Retardation factor for organics in the saturated zone (R,) = 1+ |——|, K _=f xK, (fororganics only)
T8
where:
v = Regarded seepage velocity [cm/year]
K = Hydraulic conductivity in saturated zone [cm/year]

i Hydraulic gradient in saturated zone [-]
Pss = Saturated zone dry soil bulk density [g-soil/cm’-soil]

K = Chemical-specific soil-water sorption coefficient in the saturated zone [cm’-water/g-soil]
Koe = Chemical-specific normalized partition coefficient [cm®/g-C]
Ors = Total porosity in the saturated zone [cm’/g-C]
Socs = Fractional organic carbon content in the saturated zone [g-C/g-soil]
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ALLOWABLE SOIL AND GROUNDWATER CONCENTRATION PROTECTIVE OF INDOOR INHALATION FOR

RESIDENT AND NON-RESIDENTIAL WORKER

DAF,
Allowablesoil concentration at the source [mg/kg] = Target groundwater concentration below on/off - site building x ———% x DAF,

Allowable groundwater concentration at the POD [mg/L ] = Target groundwater concentration below on/off - site building x

where:
POD
DAFpiaq
DAF, POD =
DAF unsat =
LF KY/4 =

unsat
Sw

DAF,,,

POD

Point of demonstration

Dilution attenuation factor between the on/off-site building and source estimated using Domenico’s equation
Dilution attenuation factor between the point of demonstration and source estimated using Domenico’s equation
Dilution attenuation factor in the unsaturated zone

Dry soil leaching factor [(mg/L-water)/(mg/kg-soil)]

Concentration below on/off-site building is expressed in mg/L-water
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STREAM PROTECTION: ALLOWABLE GROUNDWATER CONCENTRATION AT THE POINT OF DISCHARGE

¢ _Gulo.ro.) ( 0., j
" 0. 0.,

0,, =2+ Jax, x(v+2 e x, U,

where:
Ogw = Impacted groundwater discharge into the stream [ft'/day]
Cow = Allowable concentration in groundwater at the point of discharge into the stream [mg/L]
O = Stream flow upstream of the point of groundwater discharge (stream flow rate) [ft*/day]
Csw = Allowable concentration at the downstream edge of the stream’s mixing zone, i.e., the applicable stream water
quality criteria [mg/L]
Csu = The COCs’ concentration upstream of the groundwater plume discharge [mg/L]
Y = GW source dimension perpendicular to GW flow direction [ft]
Z = GW source (mixing zone) thickness [ft]
ay, = Lateral dispersivity [ft]
0o = Vertical dispersivity [ft]
X = Distance from the downgradient edge of the groundwater source to the stream [ft]
Ug = Darcy velocity [ft/day]
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STREAM PROTECTION: ALLOWABLE SOIL AND GROUNDWATER CONCENTRATION AT THE SOURCE & POD

. . . DAF,
Allowablesoil concentration at the source [mg/kg] = Target concentration at the POE [mg/L]x ——2% x DAF,

unsat
sw

Allowable groundwater concentration at the POD [mg/L] = Target concentration at the POE [mg/L]x %
POD
where:
POE = Point of exposure
POD = Point of demonstration
DAFpog = Dilution attenuation factor between the point of exposure and source estimated using Domenico’s equation
DAFpop = Dilution attenuation factor between the point of demonstration and the source estimated using Domenico’s
equation
DAF 50t = Dilution attenuation factor in the unsaturated zone
LFsy = Dry soil leaching factor [(mg/L-water)/(mg/kg-soil)]

For calculation of DAFpor and DAFpop, please refer to Domenico’s model.
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