: *
%1 2 ; ; PORTLAND, OR 9405 S.W. NIMBUS AVENUE
| 1 i E 1 BEAVERTON, OR 97008-7132
s B B . - ph: (503) 906.9200 Ffax: (503) 906.9210
ARALETICAL TEETIMGE CORPDEATION
URS Corp.-Portland Project Name: ALCOA Port of Vancouver

111 SW Columbia, Suite 1500
Portland, OR 97201-5850

Project Number:

Project Manager:

25696370
Brian McNamara

Report Created:
07/26/07 18:16

TestAmerica - Portland, OR

Gasoline Hydrocarbons per NW TPH-Gx Method - Laboratory Quality Control Results

QC Batch: 7070567 Water Preparation Method: EPA 5030B
Analyte Method Result MDL*  MRL  Units Dyl Source  Spike %A (imits) % (Limits) Analyzed Notes
Result Amt REC RPD

Blank (7070567-BLK1) Extracted: 07/16/07 13:06

Gasoline Range Hydrocarbons NW TPH-Gx ND - 80.0 ug/l Ix - - - - - - 07/16/07 14:48
Swrrogate(s):  4-BFFB Recovery:  [03% Limits: 50-150% " 074607 14:48

LCS (7070567-BS2) Extracted: 07/16/07 13:06

Gasoline Range Hydrocarbons NW TPH-Gx 405 - 80.0 ugfl 1x - 500 B1.0% (70-130) - — 07/16/07 13:34
Swrrogate(s):  4-BFB Recovery:  105% Limits: 50-150% " 07/16:07 13:34

LCS Dup (7070567-BSD2) Extracted: 07/16/07 13:06

Gasoline Range Hydrocarbons NW TPH-Gx 438 - 80.0 ugfl 1x - 500 87.7% (70-130) 7.87% (35) O7/16/07 13:59
Surrogale(s): 4-BIFB Recovery:  115% Limits: 50-150% p 07/16/07 13:59

Duplicate (707[]567.-I)UP1) QC Source: PQGR4S0-03 Extracied: 07/16/07 13:06

Gasoline Range Hydrocarbons NW TPH-Gx 8080 -— 1600 ug/l 20x 8680 - - -- 7.25% (35)  07/16/07 22:38
Surrogaie(s):  4-BFB Recavery:  99.0% Limits: 30-150%  Ix 07/16/07 22:38

Duplicate (7070567-DUP2) QC Source: PQG0450-06 Extracted: 07/16/07 13:06

Gasoline Range Hydrocarbons NW TPH-Gx 101000 — 8000 ugfl 100x 104000 - - - 2.36% (35) 07/16/07 23:53
Surrogate(s): 4-BFB Recovery:  110% Limits: 30-150%  Ix 07/16/07 23:53

TestAmerica - Portland, OR

e dy gy

Sarah Rockwell For Christina Woodcock, Project Manager

The resulits in (his report appiy to the samples analyzed in accordance with the chain

of cusiody document. This analviical report shall rot be reprodiiced cxcept in full,

without the wrinen approval of the laboraion.

www.testamericainc.com

Page 8 of 14
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AMAITICAL TESTING CORPOEATION

PORTLAND, OR

9405 S.W. NIMBUS AVENUE

BEAVERTON, OR §7008-7132
ph: (503) 906,9200 fax: (503) 906.9210

URS Corp.-Portland

111 SW Columbia, Suite 1500
Portland, OR 97201-5850

Project Name:
Project Number:

Project Manager:

ALCOA Port of Vancouver

25696370
Brian McNamara

Report Created:
07/26/07 18:16

TestAmerica - Portland, OR

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method - Laboratory Quality Control Results

QC Batch: 7070576 Water Preparation Method: EPA 3520/600 Scrics
Analyte Method Result MDL* MRL  Units pil  Source  Spike 4 (Limits) _*  (Limits) Analyzed Notes
Resuli  Amt REC RPD
Blank (7070576-BLIK1) Extracted: 07/17/07 11:50
Diesel Range Orpanics NWTPH-Dx ND — 0.250 my/l Ix - -- - - - - 07/18/07 12:04
Heavy Oil Range Hydrocarbons " ND - 0.500 " " -- - - - - - "
Surrogate(s):  1-Chivroociadecane Recovery:  96.4% Limits: 50-150% " 07/18:07 12:04
LCS (7070576-BS1) Extracied: 07/17/07 11:50
Dicsel Range Organics NWTPH-Dx 2.51 — 0.250 mg/l 1x - 250 101%  (50-150) - - 07/18/07 11:23
Heavy Oil Range Hydrocarbons n L.65 - 0.500 " " - 151 109% " - -- "
Surrogate(s):  1-Chlorovctadecane Recovery:  99.5% Limiis: 50-150% " 07/1807 11:23
LCS Dup (7070576-BSD1) Extracted: 07/17/07 11:50
Diesel Range Organics NWTPH-Dx 2.57 - 0.250 mg/l Ix = 2,50  103% (50-150) 2.20% (50) 07/18/07 11:44
Heavy Oil Range Hydrocarbens ” 1.68 — 0.500 ¥ I - 151 112% % 2.20% " o
Surregatefs):  1-Chloreociadecane Recovery:  103% Linwits: 50-150% " 071807 1144

TestAmerica - Portland, OR

o Prmr iy ol oyl

Sarah Rockwell For Christina Woodcock, Project Manager

The results in this report apply to the samples analvzed in accordance with the chain
of custody document. This analvtical report shall not be reproduced except in full,
without the written approval of the laborartory.

www.testamericainc.com

Page 9 of 14
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-' E PORTLAND, OR 9405 S.W, NIMBUS AVENUE
‘ v 7 BEAVERTON, OR 97008-7132
: ph: (503) 906.9200 fax: (503) 906.9210

ASRALYTRCAL TEETIMG CORMIRATION

URS Corp.-Portland Project Name: ALCOA Port of Vancouver
111 SW Columbia, Suite 1500 Project Number: 25696370 Report Created:
Portland, OR 97201-5850 Project Manager: Brian McNamara 07/26/07 18:16

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results
TestAmerica - Portland, OR

QC Batch: 7070648 Water Preparation Method: EPA 5030B

Analyte Method Result MDL* MRL  Units Dit  Sowrce  Spike % (Limits) "~ (Limits) Analyzed Notes
Result Amt REC RPD

Blank (7070648-BLK1) Extracted; 07/18/07 08:11
Acetone EPA 8260B ND - 25.0 ug/l 1x - - - . - - 07/18/07 10:57
Benzene L4 ND s 1.00 f " i e 3 2 i = "
Bromobenzene L ND -- 1.00 . " - = s = = =5 "
Bremochloromethane & ND - 1.00 " " = s e =5 = i "
Bromadichloremethane " ND — 1.00 o : - = - - =1 i "
Bromoform " ND - 1.00 Ll " o 2 ee % i i n
Bmmnmeth.ane " ND p— 5.00 " " s 2o e ot - a5 n
2-Butanane (MEK) " ND - 10.0 " ft - - e = 5= == L
n-Butylbenzene . L ND — 5.00 " " - i . . w5 - [
sec-Butylbenzene " ND — 1.00 W " s e . -~ - - "
tert-Butylbenzene " ND — 1.00 " " - - - = = . n
Carbon disulfide L ND - 100 " " - = o - - . "
Carbon telrachloride L ND =y 1.00 " " - - - - - - "
Chlorobenzene L ND =i 1.00 » " i - - - - - "
Chloreethane b ND -— 1.00 u LU =S = = = - - "
Chloroform L ND i 1.00 " " i = = = = = "
Chloromethane L ND - 5,00 . L - = = a = & "
2-Chlorotoluene Y ND — 1.00 " " = it =~ "3 = i "
4-Chlorotoluene " ND — 1.00 . " == == “ s = = "
1,2-Dibromo-3-chloropropane " ND o 5.00 " " - s F= = = =S "
Dibromochloromethane " ND . 1.00 U It = - e o = = L
1,2-Dibromoethane " ND - 1.00 Ll " .- - . o~ s 2 "
Dibromomethane » ND — 1.00 " " - - — - - i "
1,2-Dichlorobenzene " ND _— 1.00 L " — - - — - - "
1,3-Dichlorabenzene L ND o 1.00 U " - - - - - - n
1,4-Dichlorobenzene u ND == 1.00 Ll " — - - - - . "
Dichlorodilluoromethane ¥ ND il 5.00 " " - - - - - _ ]
1,1-Dichloroethane - ND =S 1.00 » " o - - - - - "
1,2-Dichloroethane ¥ ND - 1.00 L} " s = = - - - "
1,1-Dichloroethene L: ND B 1.00 L] " o = s = - - "
cis-1,2-Dichloroethene b ND s 1.00 " " BE =3 e = = . "
trans-1,2-Dichloroethene ! ND o 1.00 L} " 2 = o = =) i "
1,2-Dichloropropane i ND — 1.00 " i == == i = = . w
1,3-Dichloropropane " ND s 1.00 " g = = = a s i "
2,2-Dichloropropane " ND - 1.00 " " o = = & s i "
1,1-Dichloropropene " ND - 1.00 " " e - 23 = s = "
cis-1,3-Dichloropropene " ND — 1.00 . " = = - = s i n
trans-1,3-Dichloropropene " ND — 1.00 ¥ fi = 2 - = s & L
Ethylbenzene " ND — 1.00 " # - - - = = - L]

TestAmerica - Poriland, OR The resulis in this report apply to the samples analyzed in aceordarice with the chain

of custody document. This analviical repori shall nat be reproduced except in full,
without the writien approval of the laboratory.

et 2y Farn e ntE

Sarah Rockwell For Christina Woodeock, Project Manager

www.testamericainc.com Page 10 of 14
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f " z : ln i P} i PORTLAND, OR 9405 S.W. NIMBUS AVENUE
: BEAVERTON, OR 97008-7132
S A

ph: {503) 906.9200 fax: (503) 906.9210
SNAETICAL TERTIMG CORPORATION

URS Corp.-Portland Project Name: ALCOA Port of Vancouver
111 SW Columbia, Suite 1500 Project Number: 25696370 Report Created:
Portland, OR 97201-5850 Project Manager: Brian McNamara 07/26/07 18:16

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results
TestAmerica - Portland, OR

QC Batch: 7070648 Water Preparation Method: EPA 50308
Analyte Method Result MDL*  MRL  Units pil  Sewrce  Spike A (Limits) % (Limifs) Analyzed  Nofes
Result Amt REC RPD
Blank (7070648-BLK1) Extracied: 07/18/07 08:11
Hexachlorobutadiene EPA 8260B ND == 4.00 ugfl 1% - - - - == - 07/18/07 10:57
2-Hexanone " ND e 10.0 & " == — - - - - "
Isopropylbenzene A ND —— 2.00 " " = = - - - - u
p-lsopropyltoluene ' ND - 2.00 N " o - - - - -5 "
4-Methyl-2-pentanone " ND - 5.00 " " - - - 33 =S = "
Methyl tert-butyl ether " ND - 1.00 L " - -- - = % = "
Methylene chloride " ND — 5.00 " L. . o5 = = = = "
Naphthalene " ND - 2.00 " . = = e = o o "
n-Propylbenzene " ND s 1.00 " " = P - - == = "
Styrene " " ND s 1.00 L] " e i a s a = U
1,1,1,2-Tetrachloroethane . ND --- 1.00 . A = - 2 = == = L
1,1,2,2-Tetrachloroethane L ND - 1.00 " A = < e s s ) "
Tetrachloroethene " ND - 1.00 % " = = = = & s "
Toluene " ND = 1.00 L L] = - o P - - "
1,2,3-Trichlorebenzens " ND — 1.00 n " o, - = - = - "
1,2,4-Trichlorchenzene § ND =t 1.00 it " - - - e - = "
1,1,1-Trichloroethane ! ND - 1.00 . 1] - - - - - - i
1,1,2-Trichloroethane " ND — 1.00 . " -~ = - - - - "
Trichloroethene " ND - 1.00 ¥ " - - = == - - "
Trichlorofluoromethane v ND . 1.00 " " = -- - - - - "
1,2,3-Trichloroprapane % ND — 1.00 " " - - - - £ &= "
1,2,4-Trimethylbenzene " ND - 1.00 L . - - — pos &5 M "
1,3,5-Trimethylbenzene " ND - 1.00 m ) " o &5 & o “ oz i
Viny! chloride " ND — 1.00 " " = S = = P s "
o-Xylene w ND o 1.00 " " = = &5 ZE o =5 "
m,p-Xylene " ND - 2.00 " " i i 5 = woow "
Surrogate(s):  +-BFB Recovery:  97.2% o Limits: 80-120% " 071 3-’07 ;';J:S 7
1,2-DCA-dd 163% 80-120% " %
DibromofTucromethanie 102% 80-120% "
Toluene-d8 98.0% 80-120% " 5

TestAmeriva - Portland, OR The results in this report apply fo the samples analyzed in aceardance with the chain

of eustody docinment. This analvtical report shall not be reproduced excepi in full,
without the written appreval of the laboratory.
P PR P A SO ol

Sarah Rockwell For Christina Woodcock, Project Manager

www.testamericainc.com "Page 11 of 14



est/America

ARLALYTICAL TESTIMG CORPOEATION

PORTLAND, OR

9405 S.W. NIMBUS AVENUE
BEAVERTON, OR 97008-7132
ph: (503) 906.9200 fax: (503) $06.9210

URS Corp.-Portland

111 SW Columbia, Suite 1500
Portland, OR 97201-3850

Project Name:
Project Number: 25696370

Project Manager:

Brian McNamara

ALCOA Port of Vancouver

Report Created:
07/26/07 18:16

TestAmerica - Portland, OR

Volatile Organic Compounds per EPA Method 8260B - Laboratory Quality Control Results

QC Batch: 7070648 Water Preparation Method: EPA 5030B
Analyte Method Result MDL* MRL  Units pil  Source  Spike % (Limits) _“*  (Limits) Analyzed Notes
Result Amt REC RPD
LCS (7070648-BS1) Extracted: 07/18/07 08:11
Benzene EPA 8200B 19.3 - ! 1.00 ug/l Ix - 20.0 99.0% (80-120) - - 07/18/07 09:08
Chlorobenzene " 20.9 - 1.00 ) i - H 104%  (80-124) - - "
1,1-Dichloroethene i 17.7 — 1.00 4 Y - i 88.3% (78-120) - - "
Toluene 4 208 - 1.00 ¥ L - " 104%  (80-124) - - "
Trichloroethene L 184 —_— 1.00 " " - " 92.2% (80-132) - - "

Surrogate(s): 4-BFB Recovery:  103% Limits: 80-120% " 071807 09:08
1,2-DCA-d4 102% 80-120% " "
Dibremofluoromeihane 102% 80-120% #

Toluene-d8 103% 80-120% " "
Matrix Spike (7070648-MS1) QC Source: PQGO0398-01 Extracted: 07/18/07 08:11 P
Benzene EPA 8260B 109 - 1.00 ug/l 1x ND 200 544% (80-124) - - 07/18/07 09:35 M2
Chlorobenzene i _ 110 - 1.00 " " ND " 55.1% (72.9-134) - -- b M2
1,1-Dichloroethene N 114 - 1.00 " " ND " 57.1% (79.3-127) - - % M2
Toluene " 10.8 = 1.00 " W ND I 54.0% (79.7-131) - - L M2
Trichloroethene " 10.0 - 1,00 . " ND " 50.0% (68.4-130) - - L M2

Surrogaie(s):  +-BFB Recovery:  102% Limits: 80-120% ¥ 07/18/07 09:35
1,2-DCA-dH 103% 80-120% " L
Dibromofluoromethane 105% 80-120% L
Toluene-d8 102% 80-120% " %

Matrix Spike Dup (7070648-MSD1) QC Source: PQG0398-01 Extracted: 07/18/07 08:11 P
Benzene EPA B260B 123 - 1.00 ugfl 1x ND 200 61.4% (80-124) 11.9% (25)  07/18/07 10:03 M2
Chlorcbenzene ' : 124 oot ; ND Y 622% (129-13) 120% " M2
1,1-Dichloroethene . L 12,6 — 1.00 L " ND b 62.9% (79.3-127) 9.67% " " M2
Toluene " 123 1.00 ¥ L ND " 614% (79.7-131) 129% . M2
Trichloroethene ! 11.1 - 1.00 " " ND " 55.7% (68.4-130) 108% " " M2

Surrogate(s): 4-BFB Recovery:  105% Limits: 80-{20% " 07/18/07 10:03
1,2-DCA-d4 109% 80-120% " "
Dibromafluoromethane 111% 80-120% " "

Toluene-d8 107% 80-120% " i

TestAmerica - Portland, OR

- ——r . -
iy Fanie e

Sarah Rockwell For Christina Woedcock, Project Manager

The results in this repord apply 1o the s
aof eustody document. This anatytical report shall not be reproduced except in full,

uples analyzed in aecordonce with the chain

without the written approval of the laboratory.

www.testamericainc.com

Page 12 of 14




1 o | ; | | - ¥ PORTLAND, OR 9405 S.\W. NIMBUS AVENUE
66 il ].]lel EC'd BEAVERTON, OR 97008-7132

pht (503) 906.9200 fax: (503) 906.9210
ARALETICAL TESTIMG CORPOREATION

URS Corp.-Portland Project Name: ALCOA Port of Vancouver
111 SW Columbia, Suite 1500 Project Number: 25696370 Report Created:
Portland, OR 97201-5850 Project Manager: Brian McNamara 07/26/07 18:16

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Laboratory Quality Control Results
TestAmerica - Portland, OR

QC Batch: 7070536 Water Preparation Method:  3520B Lig-Liq
Analyte Method Result MDL* MRL  Units pil Source  Spike A (Limits) %+  (Limits) Analyzed Notes
Result Amt REC RPD
Blank (7070536-BLIK1) Extracted; 07/16/07 12:00
Acenaphthene EPA 8270m ND --- 0.100 ug/l 1x - - - - - - 07/18/07 11:43
Acenaphthylenc " ND - 0.100 " Y, = - - s - - "
Anthracene " ND . 0.100 £ b - - - - - - "
Benzo (a) anthracene Y ND o 0.100 U " s e - - — — "
Benzo (a) pyrene " ND - 0.100 w N p= - = = - - #
Benzo (b) fluoranthene " ND _— 0.100 " " . - - - — - "
Benzo {ghi) perylene i ND — 0.100 " " - - - - - - "
Benzo (k) fluoranthene " ND — 0.100 w " — - - - - E "
Chrysene " ND S 0.100 " n. - i s i = =5 n
Dibenzo (a,h) anthracene " ND - 0.200 " " - = = = S e "
Fluoranthene " ND - 0.100 » " - - - - - - n
Fluorene i ND 0.100 L " a “ = == E= = "
Indeno (1,2,3-cd) pyrene " ND — 0.100 Ll L & i e = & o ]
Maphthalene " ND e 0.100 " L > s 2z < = i "
Phenanthrene " ND - 0.100 L " =X = a5 B %= s "
Pyrene " ND - 0.100 " L - - - - - - %
Surrogate(s):  Fluorene-dio Recovery:  90.7% L:r_ﬂ: 25-125% " N 074807 11 E i
Pyrene-d10 95.1% 23-150% " f
Benzo (a) pyrene-di2 89.3% i0-125% 7 %
LCS (7070536-BS1) Extracted: 07/16/07 12:00
Acenaphthene EPA 2270m 242 -— 0.100 ug/l 1x - 2.50 96.7% (26-135) - - 07/18/07 12:44
Benzo (a) pyrene " 2.65 — 0.100 " " - " 106% (38-137) - - "
Pyrene " 247 -— 0.100 " " - " 98.8% (33-133) - - ki
Swrrogate(s);  Fluorene-d10 Recovery:  105% Limits: 25-125% " . 071807 12:44
Pyrene-d10 104% 23-150% " ”
Beizo (a) pyrene-di2 102% 10-125% " "
LCS Dup (7070536-BSD1) Extracted: 07/16/07 12:00
Accnaphthene EPA 8270m 2,52 -— 0.100 ug/l Ix - 250 101% (26-135) 3.95% (60)  O%18/07 13:14
Benzo (a) pyrene 4 2.64 - 0,100 ¢ ‘ - b/ 106% (38-137) 0313% " "
Pyrene ® 2.49 - 0.100 % # - b 99.6% (33-133) 0837% " "
Surrogate(s):  Fluorene-di0 Recovery:  109% Limits: 25-125% " 074807 13:44
Pyrene-di0 104% 23-150% " “
Benzo (a) pyrene-di2 106% 10-125% " "

Thie results 1 this report apply 1o the samples enalvzed in accordance with the chain
of eustody dociment. This analytical report shall not be reprodiiced excepr in full,
eithout the writien approval of the laboraiory.

ity Fn el

Sarah Rockwell For Christina Woodcock, Project Manager

www.testamericainc.com Page 13 of 14
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f % h i Yrals PORTLAND, OR 9405 S.W. NIMBUS AVENUE
i W | : , BEAVERTON, OR 97008-7132

pht (503) 906.9200 fax: (503) 906.9210
ARALYTIOAL TESTING CORPOREATION

URS Corp.-Portland Project Name: ALCOA Port of Vancouver
[11 SW Columbia, Suite 1500 Project Number: 25696370 Report Created:
Portland, OR 97201-5850 Project Manager: Brian McNamara 07/26/07 18:16

Notes and Definitions

Report Specific Notes:

M2 - The MS and/or MSD were below the acceptance limits due to sample matrix interference. See Blank Spike (LCS).
P - The sample, as received, was not preserved in accordance to the referenced analytical method.

RL3 - Reporting limit raised due to high concentrations of non-target analytes.

Z3 -

The sample required a dilution due to the nature of the sample matrix. Because of this dilution, the surrogate spike concentration in the
sample was reduced to a level where the recovery calculation does not provide useful information,

79 - Unable to calculate surrogate recovery due to matrix interference.
Laboratory Reporting Conventions:

DET - Analyte DETECTED at or above the Reporting Limit, Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).

NR/NA _  Not Reported / Not Available

dry - Sample results reported on a Dry Weight Basis. Results and Reporting Limits have been corrected for Percent Dry Weight.
wet Sample results and reporting limits reported on a Wet Weight Basis (as received). Results with neither 'wet' nor 'dry' are reported
" ona Wet Weight Basis,
RPD - RELATIVE PERCENT DIFFERENCE (RPDs calculated using Results, not Percent Recoveries).
MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.
MDL* . METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.

*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated Results.

Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

Reporting - Reporting limits (MDLs and MRLS) are adjusted based on variations in sample preparation amounts, analytical dilutions and
Limits percent solids, where applicable.

Electronic - Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.
Signature Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.

Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature,

TestAmerica - Portland, OR Tiie resuits in this report appiy 1o e samples analvzed in accordance with the chein
of custody docrment. This analvrical report shalf not be reproduced except in fil,

without she written approval of the laboratory.

ey Fare g e

Sarah Rockwell For Christina Woodcock, Project Manager

www.testamericainc.com Page 14 of 14
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Appendix I - BIOSCREEN Model

The BIOSCREEN model was used to evaluate the fate and transport of TPH-Dx contamination in
groundwater, from the source area to the Columbia River. Figure I-1 illustrates the source and plume
data used in the model. The following discussion describes how the model input values were selected.
Where available, site-specific data was used. Where site-specific data was not available, model default
values were used.

I.1

1.2

HYDROGEOLOGIC DATA

Seepage Velocity: BIOSCREEN calculates this value from user-entered conductivity, gradient,
and effective porosity. The calculated seepage velocity is 4.8 feet per year.

Hydraulic Conductivity: In February 1996, slug tests were conducted on MW-1, EX-2, MW-18,
and MW-7. Slug test data was interpreted using the Brouwer-Rice method for unconfined
aquifers. The average hydraulic conductivity measured during the tests was 7.7 x 107 fi/sec,

which is characteristic of silt and silty sand. The low value was 2.65 x 10~ ft/sec, and the high
value was 2.39 x 10™ fi/sec.

Also in February 1996, a pump test was conducted on EX-2. Using the Theis method, the
recovery curve was used to estimate a transmissivity of 5.2 x 10 ft/min (8.7 x 10™ ft/sec).
Assuming an aquifer thickness of 7 feet (the thickness of the sand in EX-2, prior to contact with
the silt unit), this corresponds to a hydraulic conductivity of 1.2 x 107 ft/sec. Although it is
probably overestimated due to the effect of sand packs in the wells, the higher, more conservative
average value of 7.7 x 10 fi/sec from the slug tests was used in the BIOSCREEN model.

Hydraulic Gradient: Historical groundwater elevation contours are presented on Figures E-1 to
E-5 in Appendix E of this report. An average hydraulic gradient was determined from Figures
E-1, E-2, E-3, and E-5. Figure E-4 was not used because the GW elevations were not measured
for MW-7 and MW-8. The following gradients were measured:

Figure Average Elevation of Average Elevation of Gradient
MW-7 and MW-§ MW-13 and MW-14 (fv/ft)

(Y, fv) (Z, ft) (Y-2)/X
Figure E-1 21.65 15.7 0.026
Figure E-2 18.53 13.06 0.024
Figure E-3 17.27 12.95 0.019
Figure E-5 18.52 13.07 0.024
Average 0.023

Where X is 225 feet, the distance in feet from MW-7 to MW-13.

Effective Porosity: Soil porosity ranges from 0.38 for sand to 0.49 for silt. An average value of
0.44 was used in the model.

DISPERSION

Longitudinal Dispersivity: Calculated by BIOSCREEN based on plume length.

Proposed CAP 11-14 I-1 SLR International Corp
November 15, 2007



Appendix [ - BIOSCREEN Model

L3

1.4

Transverse Dispersivity: Calculated by BIOSCREEN based on plume length.
Vertical Dispersivity: Calculated by BIOSCREEN based on plume length.

Plume Length: The plume length is not known; however, a conservative estimate of plume length
may be derived using the seepage velocity, as outlined in the BIOSCREEN user’s manual. To be
conservative, no retardation factor was used. The Columbia River is 160 feet from the south end
of the South Pond, and it is 260 feet from the south edge of the West Pond. At a seepage velocity
of 4.8 feet per year, it would take the plume 33 years to travel the 160 feet from the South Pond to
the river, and it would take 54 years to travel from the West Pond to the river.

The earliest possible date of a release from the South Pond is 1961, the earliest possible date of a
release from the West Pond is 1964. A simulation time over the next 60 years has been chosen.
From the earliest possible date of the initial release, 1961, to 2067 is a period of 106 years.

Multiplying this simulation time by the seepage velocity, a theoretical maximum plume length of
500 feet was used.

ADSORPTION DATA
Retardation Factor: Calculated by BIOSCREEN based on the following parameters.

Soil Bulk Density: Soil bulk density ranges from 1.35 for silt to 1.66 for sand. An average value
of 1.5 was used in the model.

Partition Coefficient: MTCA’s spreadsheet contains data with estimated Kgc values for
petroleum fractions. The lowest K¢ for a petroleum fraction detected in the three EPH/VPH
samples is 2.5 x 10° 1/Kg, and the highest value was 9.55 x 10° I/Kg. The largest fraction
detected in the three samples is AL _EC>12-16, and the KOC value for that fraction is 5.4 x 10°
L/Kg, which is the value used in the model.

Fraction organic carbon: Fraction organic carbon can range from zero to as much as six percent
in topsoil and significantly less in subsurface soils. The fraction organic carbon in subsurface site
soils is not known, therefore, the conservative BIOSCREEN default value is 0.001, and this is the
value that was used in the model.

BIODEGRADATION DATA

First Order Decay Coefficient: BIOSCREEN recommends values of 0.1 year' to 36 year'. A
literature search for diesel biodegradation rate constants identified values ranging from 0.006
day™ to 0.4 day™, which are equivalent to 2 to 146 year”. Based on these ranges, a conservative
rate of 2 year”, which is the lowest value identified in the literature search, was used.

Dissolved Plume Solute Half-Life: BIOSCREEN guidance lists half-lives of 0.02 to 2 years for
BTEX compounds, which correspond to decay coefficients of 0.35 to 34 year .
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Appendix I - BIOSCREEN Model

Or Instantaneous: This model is not used; however, for evaluation purposes, the median default
values provided by BIOSCREEN were used for all compounds.

L5 GENERAL DATA

Model Area: The width of the modeled area is 375 feet (Figure I-1), and the length of the
simulated model area is 650 feet.

Simulation Time: A simulation time of 60 years was selected.

1.6 SOURCE DATA

e Source Thickness in Saturated Zone: Based on the conservative estimated thickness of the
source area as being from ground surface to the depth of the deepest impacts, the estimated total
thickness of the source is approximately 15 feet.

e Source Zone Width: The source zone width is estimated to be 250 feet. This width is divided by
5 as described in the BIOSCREEN manual, and each subzone is equal to a width of 45 feet. The
outer zones have been assigned concentrations of 3 mg/l, the middle areas 10 mg/L, and the
central area a conservative value of 30 mg/L, which is the highest concentration measured on
site.

e Soluble Mass: Based on Cross Section B-B. Conservative estimated extent of the contaminated
zone is 250 feet long by 120 feet wide by 15 feet thick. This corresponds to a volume of 450,000
cubic feet. Assuming a bulk density of 1.5 kg/L, this corresponds to 1.9 x 107 kg of soil. An
average concentration of the data points was approximately 4,600 mg/Kg. At this average
concentration, the conservative total mass of contaminants would be 87,000 Kg.

L7 FIELD DATA FOR COMPARISON
Other than MW-13 and MW-14, there are no downgradient wells for comparison purposes.
L8 RESULTS

Under the baseline conditions identified above, the results show no migration of the plume under
degradation conditions and a migration of only 40 feet under conditions of no degradation. This agrees
with observations made in the field that there does not appear to be significant migration in groundwater.

A sensitivity analysis was conducted to evaluate potential predicted plume extents under different
conditions. The following parameters were varied to evaluate the sensitivity of the model to these
parameters:

e Hydraulic Conductivity: From 1 x 107 fi/sec to 2.4 x 10™ ft/sec.
e Hydraulic Gradient: From 0.019 to 0.026 fi/ft.
e Effective Porosity: From 0.38 to 0.49.
o Koc: From 2.5 x 10° L/Kg, to 9.55 x 10° L/Kg.
e Fraction Organic Carbon: From 0.0001 to 0.06.
Proposed CAP 11-14 I-3 SLR International Corp
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Appendix [ - BIOSCREEN Model

e Decay Constant: From 0.5 year™ to 150 year™.

Estimated Estimated
Hydraulic Fraction Length of Length of
Conduct- | Hydraulic | Effective Organic Decay Plume, No Plume,
ivity Gradient | Porosity Koc Carbon | Constant | Degradation | Degradation
(ft/sec) | (fuft) (L/Kg) (year™) (ft) (ft)
7.7x10° 0.023 0.44 54 x10° 0.001 Z 2 0.4
1x10° 0.023 0.44 54x10° 0.001 2 1.6 0.2
2.4x107 0.023 0.44 5.4 % 10° 0.001 3 4 0.8
7.7x107° 0.019 0.44 54x10° 0.001 J 2 0.4
7.7 x10° 0.026 0.44 5.4x10° 0.001 ) 3 0.4
7.7 x 107 0.023 0.38 54x10° 0.001 2 2 0.4
7.7x10° 0.023 0.49 5.4 % 10° 0.001 2 2 0.4
7.7x 107 0.023 0.44 2.5x 10° 0.001 9 700 30
7.7x%10° 0.023 0.44 9.6 x 10° 0.001 2 NA NA
7.7x10° 0.023 0.44 54x10° | 0.0001 2 24 3
7.7 x 107 0.023 0.44 54x10° 0.06 2 0.8 0
7.7x10° 0.023 0.44 54x10° 0.001 0.5 3.9 0.8
7.7 % 107 0.023 0.44 54x10° 0.001 146 2.2 0
2.4x 10" 0.026 0.49 25x10° | 0.0001 0.5 1,080 120

Note: Bold entries are the values that were changed for that BIOSCREEN run.

Under baseline conditions, there is very little migration of TPH from the source area. The low migration
rate is due to a high retardation factor, which is, in turn, due to the high Kq¢ value for the TPH mixture.
The predicted low mobility of the petroleum mixture in site groundwater present is supported by the
observed low mobility of the petroleum mixture in soil, as evidenced by the presence of TPH at in
shallow soil samples at concentrations significantly higher than detected in deeper samples collected
immediately below the shallow samples.

To evaluate an ultra-conservative scenario, the most conservative values from the above ranges were
input into the BIOSCREEN spreadsheet. Using these ultra-conservative values, the maximum plume
length under degradation conditions is still only 120 feet. Both the baseline and the ultra-conservative
BIOSCREEN models demonstrate that contaminants in site groundwater are not likely fo migrate to the
Columbia River. This conclusion is supported by the fact that, now, 30 years after initial TPH releases
likely occurred, there is no TPH detected in MW-13 and MW-14.
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1. Enter Site Information
Date:
Site Name; Former Columbia Marine Lines
Sample Name: GP3 7-§'

2. Enter Soil Concentration Measured [ Notes for Data Entry I Set Default Ilydrogeologyj
Chemical of Concern Measured Soil Cone Composition [ Clear All Soil Concentration Data E;‘Itl’y Cells
or Equivalent Carbon Group dry basis Ratio = -
me/ke "% [ Restore All Soil Concentrim!)_n Data cleared prc\'lously]

Petrolenm EC Fraction

AL—EC >5-6 125 L3070 ettt et ettt a et bRt e b e sttt e ren b nens
AL EC=>6-8 125 1.30% :REMARK:

AL_EC >8-10 94.3 0.98% :EnWi sIMd-sSHFIFIF InfRrP DMRn KHH. ...

AL _EC=>10-12 961 9.98%

AL EC>12-16 3130 32.49%
AL EC >16-21 1730 17.96%
AL _EC >21-34 339 3.52% | i
AR _EC>8-10 T 125 | 1.30%

AR EC >10-12 856 8.89%

AR _EC>12-16 1500 15.57%
AR _EC>16-21 409 4.25%
AR EC >21-34 237 2.46%
Benzene 0 0.00%
Toluene 0 0.00%
Ethylbenzene 0 0.00%

Total Xylenes 0 0.00%
[Naphthalene 0.5 0.01%

1-Methyl Naphthalene 0.2 0.00%

2-Methyl Naphthalene 0.4 0.00%

n-Hexane 0 0.00%

MTBE 0 0.00%

Ethylene Dibromide (EDB) 0 0.00% :

1,2 Dichloroethane (EDC) 0 0.00%

Benzo(a)anthracene 0.2 0.00%
Benzo(b)fluoranthene 0.2 0.00%
Benzo(k)fluoranthene 0.2 0.00%

Benzo(a)pyrene 0.2 0.00%

Chrysene 0.485 0.01%

Dibenz(a,h)anthracene 0.2 0.00%
Indeno(1.2,3-cd)pyrene 0.2 0.00%

Sum 9634.085 100.00%

3. Enter Site-Specific Hyvdrogeological Data
Total soil porosity: 0.43 Unitless
Volumetric water content: 0.3 Unitless
[Volumetric air content: 0.13 Unitless

Soil bulk density measured: 1.5 kg/L

raction Organic Carbon: 0.001 Unitless
I‘;)ilution Factor: 20 Unitless

4. Target TPH Ground

f you adjusted the target TPH ground water
concentration, enter adjusted | §32 | ug/L : :
value here: D rvernareseeaneeeeene e saaaa e daea LRS8O oo S e R e R LA AR RE RO R RS R AR RN E RS R T ORS TP nnsnnenannd
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Information

Date:
Site Name: Former Columbia Marine Lines
Sample Name: GP3 7-8'
Measured Soil TPH Concentration. mg/ks 9,634,085

1. Summary of Caleulation Resulis

Protective Soil TPH| __ With Measured Soil Conc Does Measured Soil

Exposure Pathway Method/Goal Cone, mg/ke RISK @ H@ Cone Pass or Fail?
Protection of Soil Direct Method B 2,493 3.52E-06 3.86LE+00 Fail
Contact: Human Health Method C 33,563 8.74E-07 2.87E-01 Pass
Protection of Method B Ground|Potable GW: Human Health Protectior 513 2.39E-10 1.12E+00 Fail
Water Quality (Leaching) | Target TPH GW Conc. @ 832 ug/L 100% NAPL NA NA Pass

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7490 through ~7494).
Warning! Check Residual Satration (WAC340-747(10)).
2. Results for Protection of Soil Direct Contact Pathway: Human Health

Method B: Unrestricted Land Use Method C: Industrial Land Use
[Protective Soil Concentration, TPHmeg/dg | . PR LY T (SR . - SO ———
Most Stringent Criterion HI =1 HI =1
Protective Soil Coneentration @Method B Protective Soil Concentration @Method C
Soil Criteria i ; i ‘ | TPH Conc, | =
Most Stringent? | TPH Conc, mg/kg | RISK @ ; HI @ Most Stringent? o/ke i RISK@ | HI@
! ! i oom i !
= N yes i 249B+03 i OlIE07 G 100E+00 YES | 3.36E+04 : 3.04E-06 ! 1.00E+00
TotalRisk=1E-5 L NO L 274BH04 L : { 1.00E-05 | 3.28E+00
Risk of Benzene= 15-6 NA 1 NA L o
Risk of cPAHs mixture= 1E-6 L 274B403 | 100B-06 | 1.10E+00 | NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1, Protection of Potable Ground Water Quality (Methed B): Human Health Protection

Mot Bomgentlntedon. ool s 15, S
Protective Ground Water Concentration, g/l . -
Protective Soil Concentration, mg/kg 513.28
y e Protective Potable Ground Water Concentration @Method B Protective Seil
Ground Water Criteria - T
Most Stringent? TPH Cone, ug/L | RISK @ HI @ Conc, mg/kg

2.83E+02

2.53E-10 1,00E+00 5.13E+02

MTBE = 20 ug/L NA NA NA
Note: 100% NAPL is 71000 mg/kg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

o Protective Ground Water Concentration Protective Soil
Ground Water Criteria g - .
TPH Conc, ug/L_| Risk @ : HI @ Cone, mg/kg
Target TPH GW Conc = 832 ug/L 3.33E+02 | 2.39E-10 . 1.12E+00 100% NAPL

4:29 PM 11/14/2007 GP3 7-8 MTCA Cleanup Level Spreadsheet
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Gleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

A1l Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1. Enter Site Information
Date: 10/01/07
Site Name: Former Columbia Marine Lines
Sample Name: GPE-6-11

2. Enter Soil Concentration Measured [ Notes for Data Entry j Set Default Hydmgeolog}']
Chemical of Concern Measured Soil Cone Composition Clear All Soil Cc;r;centruﬁun Data Entry Cells 7}
or Equivalent Carbon Group dry basis Ratio - - N
ma/ks % @gsture All Soil Concentration Data cleared pl‘evmuslyj
Petroleum EC Fraction
AL _BC>5-6 6.58 LR O OO OO TP
AL _EC >6-8 6.6 0.18% :REMARK:
AL_EC >8-10 38.4 1.07% IEnWd sIW-sSHFIELE InfRrP DMRn KHH...........
AL_EC>10-12 347 9.67% :
AL _EC>12-16 1350 37.62%
AL _EC>16-21 971 27.06%
ALEC>2134 [ 165 | 4.60%
AR_BEC>8-10 N e 0.18%
AR_EC>10-12 92.8 2.59%
AR_EC >12-16 186 5.18%
AR_EC >16-21 329 9.17%
AR EC >21-34 70 1.95%
Benzene 0 0.00%
Toluene 0 0.00%
Ethylbenzene 0 0.00%
Total Xylenes 0 0.00%
Naphthalene 0.359 0.01%
[-Methyl Naphthalene 10.6 0.30%
2-Methyl Naphthalene 6.43 0.18%
n-Hexane 0 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.449 0.01%
Benzo(b)fluoranthene 0.292 0.01%
Benzo(k)fluoranthene 0.183 0.01%
Benzo(a)pyrene 0.272 0.01%
Chrysene 0.727 0.02%
Dibenz(a,h)anthracene 0.09 0.00%
Indeno(1,2,3-cd)pyrene (.09 0.00%
Sum 3588.462 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.43 Unitless
Volumetric water content: 0.3 Unitless
Volumetric air content: 0.13 Unitless
Soil bulk density measured: 1.5 kg/L
[Fraction Organic Carbon: 0.001 Unitless
Dilution Factor: 20 Unitless
4. Target TP i ater Coi jon (if adjuste
Lf you adjusted the target TPH ground water
concentration, enter adjusted ug/L : i
value here: PSP P PP PP PPPOPPT PP :
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Washington State Department of Ecology, Texics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Information

Date; 10/1/2007

Site Name: Former Columbia Marine Lines

Sample Name: GPE-6-11

Measured Soil TPH Concentration, mg/ke 3.588.462
1. Summary of Calculation Results
Protective Soil TPH[  With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal —— RISK @ H@ Conc Pass or Fail?
Protection of Soil Direct Method B 893 4.02E-06 1.38E+00 Fail
Contact: Human Health Method C 33,814 9.98E-07 1.06E-01 Pass
Protection of Method B Ground [Potable GW: Human Health Protectior]  100% NAPL 1.00E-09 4.67E-01 Pass
Water Quality (Leaching) | Target TPH GW Conc. (@ 824 ug/L 100% NAPL NA NA Pass

Warning! Check Residual Saturation (WAC340-747(10)).
2. Results for Protection of Soil Direct Contact Pa

thway: Human Health

Warning! Check to determine if a simplificd or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Most Stringent Criterion

Risk of ¢cPAHs mixture= 1E-6

33,813.56

Protective Soil Concentration @Method B

Protective Soil Concentration (@Method C

Al Criteria Most Stringent? TPH Conc, mg/kg RISK @ H @ Most Stringent? | Tﬁrg?klm’ | RISK @ HI@

(-1 T 26IBF03 | 292606 ~ 1.00E+00 YES | 338E+H04 : 9.40E-06 ! 1.00E+00
TowlRisk-1E5 | wo i 8936103 | 1.00B-05 343E:00 | NO " 360E+04 : 1.O0E-05 | 1.06E+00
Risk of Benzene= 1E-6 ] NA o NA P NA

[Risk of cPATIs mixture=1E-6 | YES i 893E+02 i LOOE06 | 3A3E-01 NA

|58]: NN NN . QP Epeae. Ll . b NA b

EDC NA ! NA i NA

3. Results for Protection of Ground Water Quality (Leaching Pathway)

3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection

Most Stringent Criterion N oL S

Protective é;(;und Water Coﬁ&zﬁtration, wi NA o

Protective Soil Concentration, mg/kg

Soil-to-Ground Water is not a critical pathway!

|MTBE = 20 ug/L

_— Protective Potable Ground Water Concentration @3Methed B Protective Soil

Ground Water Criteria - 7 T T
Most Stringent? | TPH Conc, ug/L ! RISK @ ' HI @ Conc, mg/kg
YES H 1.03E+02 | 1.00E-09 : 4.78E-01 100% NAPL

4

e

Note: 100% NAPL is 70000 mg/kg TPH.
3.2 Protection of Ground Water Qua

lity for TPH Ground Water Concentration previously adjusted and entered

o Protective Ground Water Concentration Protective Soil
Ground Water Criteria T - T
TPH Cone, ug/L_1 Risk @ ! HI @ Conc, mg/kg
Target TPH GW Conc = 824 ug/L 1.03E+02 i 1.00E-09 : 4.78E-01 100% NAPL
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750

1. Enier Site Information
Date: 10/01/07
Site Name: Former Columbia Marine Lines
Sample Name: GPE-7-10

2. Enter Soil Concentration Measured L Notes for Data Entmt Default Hyd:'ngcn]ﬂgy]
Chemical of Concern Measured Soil Conc Composition Clear All Soil _Concentration Data El‘lillj-,' Cells J
or Equivalent Carbon Group dry basis Ratio - : ===
me/kg " Restore All Soil Concentration Data cleared prevmusla
Petrolenm EC Fraction
ALfEC >5-6 41.3 DB328 B o iiiiiminsiissossmimesmsemsansemsessttas s tmerssems oA enA AR AT PR eSS AR EA e
AL _EC >6-8 41.3 0.63% :REMARK:
AL_EC=>8-10 121 1.86% {En\iF sWd-sSHFIEIF [nfRrP DMBn KHH...........
AL_EC >10-12 . 753 11.57% :
AL_EC>12-16 2560 39.32%
AL EC>16-21 1610 24.73%
ALBC>2134 [T 24| 344%
AR _EC>810 413 0.63%
AR_EC >10-12 107 1.64%
AR_EC >12-16 301 4,62%
AR_EC >16-21 559 8.59%
AR EC>21-34 112 1.72%
Benzene 0 0.00%
Toluene 0 0.00%
Ethylbenzene 0 0.00%
Total Xylenes 0 0.00%
Naphthalene 1.24 0.02%
1-Methyl Naphthalenc 36.1 0.55%
2-Methyl Naphthalene 0.177 0.00%
n-IHexane 0 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.529 0.01%
Benzo(b){luoranthene 0.177 0.00%
Benzo(k){luoranthene 0.177 0.00%
Benzo(a)pyrene 0.177 0.00%
Chrysene 0.803 0.01%
Dibenz(a,h)anthracene 0.177 0.00%
Indeno(1,2,3-cd)pyrene 0.177 0.00%
Sum 6510.634 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.43 Unitless
Volumetric water content: 0.3 Unitless
Volumetric air content: 0.13 Unitless
Soil bulk density measured: 1.5 keg/L
Fraction Organic Carbon: 0.001 Unitless
Iﬂution Factor: 20 Unitless
4. Tar PH Ground ]
[f you adjusted the target TPH ground water
concentration, enter adjusted [ 828 | ug/L
alue here;
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Enfry Form and

Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to WAC 173-340-720, 740, 745, 747, 750

Site Information

Date: 10/1/2007
Site Name: Former Columbia Marine Lines
Sample Name: GPE-7-10
Measured Soil TPH Concentration. mg/ke 6,510.634
1. Summary of Caleulation Resulis
Protective Soil TPH With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal G, kg RISK @ H@ Cotis Piiis o7 Fail?
Protection of Soil Direct Method B 1,865 3.49E-06 2.53E+00 Fail
Contact: Human Health Method C 33,373 8.67E-07 1.95E-01 Pass
Protection of Method B Ground|Potable GW: Human Health Protectio]  100% NAPL 5.33E-10 2 96E-(}1 Pass
Water Quality (Leaching) | Target TPH GW Conc. @ 828 ug/L 100% NAPL NA NA Pass

2. Results for Protection of Soil

Direct Contact Pathway: Human Health

Warning! Check to determnine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7490 through ~7494).
Warning! Check Residual Saturation (WAC340-747(10)),

Method B: Unrestricted Land Use

Metho

d C: Industrial Land Use

Most Stringent Criterion

1,865.43

33,372.92

Protective Soil Concentration @Method C

Risk of cPAHs mixture= 1E-6

il Criteri ] ] i i TPH Conc, ! :

Sofl Cisteria Most Stringent? | TPH Conc, mg/kg!  RISK@ | HI @ Most Siringent? |~ 0 RISK@ | HT@
) NO i 257B+03 i 138B-06 i T.00EX00 | YES . | 3.34E+04 | 444B-06 i 1.00E+00
TowlRisk=1E-s | NO P L8TER04 1 TO0B-05 i 725E+00 NO i 7.51E+04 | 1.00E-05 |225E+00
Risk of Benzene= 1E-6 NA i NA i NA NA

NA

3. Resulis for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection

Most Stringent Criterion

Protective Soil Concentration, mp/kg

Soil-to-Ground Water is not a critical pathway!

Protective Potable Ground Water Concentration @Method B

Protective Soil

Ground Water Criteria

Most Stringent? | TPH Cone, ug/L RISK @ : HI @ Cone, mg/kg
; 1.28E+02 100% NAPL
o lamee | 100% NAPL |
128E+02 | 10006 NAPL
100% NAPL
Benzene MCL =5 ug/l. [ Na |
MTBE = 20 ug/L NA

3.2 Protection of Ground Water Qual

Note: 100% NAPL is 70000 mg/kg TPH.

lity for TPH Ground Water Concentration previously adjusted and entered

Protective Ground Water Concentration Protective Soil

Ground Water Criteria

TPH Cong, ug/l._; Risk @ ‘ H @ Cone, mg/kg

Target TPH GW Conc = 828 ug/L

1.28E+02 i 5.31E-10 ; 3.00E-01 100% NAPL
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