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Table 6-2

Confirmation Sampling - Pond A PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 
1

CLEANUP SS-C1, POND A SS-B2, POND A SS-C2, POND A SS-C3, POND A SS-B4, POND A

DATE COLLECTED STANDARD 
2 09/15/10 MRL 10/05/10 MRL 09/15/10 MRL 09/15/10 MRL 09/15/10 MRL

ANALYTE (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - - 0.0038 nd*(0.00761) 0.0017 nd*(0.00334) 0.0040 nd*(0.00793) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Acenaphthylene - - 0.0038 nd*(0.00761) 0.0017 nd*(0.00334) 0.0040 nd*(0.00793) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Anthracene - - 0.0038 nd*(0.00761) 0.0017 nd*(0.00334) 0.0040 nd*(0.00793) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)anthracene - - 0.0413 0.00761 0.0017 nd*(0.00334) 0.0554 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)pyrene - - 0.0473 0.00761 0.0017 nd*(0.00334) 0.0556 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

Benzo(b+k)fluoranthene 
4

- - 0.117 0.0153 0.0017 nd*(0.00334) 0.157 0.0159 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(g,h,i)perylene - - 0.0564 J 0.00761 0.0017 nd*(0.00334) 0.0776 J 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Chrysene - - 0.0964 0.00761 0.0017 nd*(0.00334) 0.123 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Dibenzo(a,h)anthracene - - 0.0120 0.00761 0.0017 nd*(0.00334) 0.0166 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluoranthene - - 0.102 0.00761 0.0017 nd*(0.00334) 0.128 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluorene - - 0.0038 nd*(0.00761) 0.0017 nd*(0.00334) 0.0040 nd*(0.00793) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Indeno(1,2,3-cd)pyrene - - 0.0574 J 0.00761 0.0017 nd*(0.00334) 0.0769 J 0.00793 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Naphthalene - - 0.0076 nd*(0.0152) 0.0017 nd*(0.00334) 0.0079 nd*(0.0158) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Phenanthrene - - 0.0191 0.00761 0.0017 nd*(0.00334) 0.0290 0.00735 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Pyrene - - 0.0843 0.00761 0.0017 nd*(0.00334) 0.103 0.00735 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

TOTAL PAH 5 - - 0.7 0.0 0.8 0.0 0.0

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00 0.01 0.00 0.00
Benzo(a)pyrene - 1.00 0.05 0.00 0.06 0.00 0.00
Benzo(b+k)fluoranthene - 0.10 0.01 0.00 0.02 0.00 0.00
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.01 0.00 0.01 0.00 0.00

TTEC 
7

0.14 - 0.071 0.02 0.002 0.002 0.09 0.02 0.002 0.002 0.002 0.002

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1
SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.

2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4

Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 
cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 

7 
TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.

8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.03 (95% KM(t))

Bolded TTEC result - final confirmation sample result

Weighted 

TTEC8   0 of 5 

aliquots

Weighted 

TTEC8   0 of 5 

aliquots

Weighted 

TTEC8   1 of 5 

aliquots

Weighted 

TTEC8   1 of 5 

aliquots

Weighted 

TTEC8   0 of 5 

aliquots
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Table 6-2

Confirmation Sampling - Pond A PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-C4, POND A SS-B5, POND A SS-C5, POND A SS-A6, POND A SS-B6, POND A UCL 9

DATE COLLECTED STANDARD 2 09/15/10 MRL 10/08/10 MRL 10/05/10 MRL 09/15/10 MRL 10/05/10 MRL

ANALYTE (mg/kg) (mg/kg) Q
3 (mg/kg) (mg/kg) Q

3 (mg/kg) (mg/kg) Q
3 (mg/kg) (mg/kg) Q

3 (mg/kg) (mg/kg) Q
3 (mg/kg)

Acenaphthene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0220 nd*(0.0440) 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Acenaphthylene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0220 nd*(0.0440) 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Anthracene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0220 nd*(0.0440) 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Benzo(a)anthracene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.106 0.0440 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Benzo(a)pyrene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0722 0.0440 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -

Benzo(b+k)fluoranthene 4 - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.269 0.0885 0.0017 nd*(0.00334) 0.0421 nd*(0.0841) -
Benzo(g,h,i)perylene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.102 0.0440 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Chrysene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.244 0.0440 0.0017 nd*(0.00334) 0.0421 0.0419 -
Dibenzo(a,h)anthracene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0220 nd*(0.0440) 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Fluoranthene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.549 0.0440 0.0017 nd*(0.00334) 0.0503 0.0419 -
Fluorene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0220 nd*(0.0440) 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Indeno(1,2,3-cd)pyrene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0973 0.0440 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Naphthalene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0439 nd*(0.0878) 0.0017 nd*(0.00334) 0.0418 nd*(0.0835) -
Phenanthrene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0443 0.0440 0.0017 nd*(0.00334) 0.0210 nd*(0.0419) -
Pyrene - - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.536 0.0440 0.0017 nd*(0.00334) 0.0437 0.0419 -

TOTAL PAH 5 - - 0.0 0.0 2.2 0.0 0.4 -

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) -

Benzo(a)anthracene - 0.10 0.00 0.00 0.01 0.00 0.00 -
Benzo(a)pyrene - 1.00 0.00 0.00 0.07 0.00 0.02 -
Benzo(b+k)fluoranthene - 0.10 0.00 0.00 0.03 0.00 0.00 -
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00 -
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00 -
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00 0.01 0.00 0.00 -

TTEC 7 0.14 - 0.002 0.002 0.002 0.002 0.124 0.05 0.002 0.002 0.032 0.03 0.03

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.03 (95% KM(t))

Bolded TTEC result - final confirmation sample result
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Table 6-4

Confirmation Sampling - Pond B PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-A7, POND B SS-B8, POND B SS-A9, POND B SS-B9, POND B SS-B10, POND B

DATE COLLECTED STANDARD 2 10/08/10 MRL 10/05/10 MRL 09/10/10 MRL 09/24/10 MRL 09/24/10 MRL

ANALYTES (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0039 nd*(0.00789) 0.0034 nd*(0.00679) 0.005 nd*(0.00916) 0.0042 nd*(0.00844) 0.0041 nd*(0.00827)
Acenaphthylene - 0.0201 0.00789 0.0034 nd*(0.00679) 0.005 nd*(0.00916) 0.0042 nd*(0.00844) 0.0041 nd*(0.00827)
Anthracene - 0.0039 nd*(0.00789) 0.0200 0.00679 0.0138 0.00916 0.0042 nd*(0.00844) 0.0108 0.00827
Benzo(a)anthracene - 0.0039 nd*(0.00789) 0.0451 0.00679 0.0163 0.00916 0.0042 nd*(0.00844) 0.108 0.00827
Benzo(a)pyrene - 0.0039 nd*(0.00789) 0.0229 0.00679 0.0136 0.00916 0.0042 nd*(0.00844) 0.115 0.00827

Benzo(b+k)fluoranthene 4 - 0.0080 nd*(0.0159) 0.0741 0.0136 0.0351 0.0184 0.0085 nd*(0.0169) 0.381 0.0166
Benzo(g,h,i)perylene - 0.0039 nd*(0.00789) 0.0239 0.00679 0.0158 0.00916 0.0042 nd*(0.00844) 0.104 0.00827
Chrysene - 0.0039 nd*(0.00789) 0.0776 0.00679 0.0492 0.00916 0.0042 nd*(0.00844) 0.352 0.00827
Dibenzo(a,h)anthracene - 0.0039 nd*(0.00789) 0.0034 nd*(0.00679) 0.005 nd*(0.00916) 0.0042 nd*(0.00844) 0.0245 0.00827
Fluoranthene - 0.00925 0.00789 0.401 0.00679 0.197 0.00916 0.0042 nd*(0.00844) 0.221 0.00827
Fluorene - 0.0039 nd*(0.00789) 0.0315 0.00679 0.0166 0.00916 0.0042 nd*(0.00844) 0.0179 0.00827
Indeno(1,2,3-cd)pyrene - 0.0039 nd*(0.00789) 0.0231 0.00679 0.0158 0.00916 0.0042 nd*(0.00844) 0.0959 0.00827
Naphthalene - 0.0079 nd*(0.0157) 0.0068 nd*(0.0135) 0.0092 nd*(0.0183) 0.0084 nd*(0.0168) 0.0083 nd*(0.0165)
Phenanthrene - 0.0039 nd*(0.00789) 0.172 0.00679 0.239 0.00916 0.0042 nd*(0.00844) 0.0362 0.00827
Pyrene - 0.0188 0.00789 0.334 0.00679 0.126 0.00916 0.0042 nd*(0.00844) 0.307 0.00827

TOTAL PAH 5 - 0.1 1.2 0.8 0.1 1.8

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00 0.00 0.00 0.01
Benzo(a)pyrene - 1.00 0.00 0.02 0.01 0.00 0.12
Benzo(b+k)fluoranthene - 0.10 0.00 0.01 0.00 0.00 0.04
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00 0.00 0.00 0.01

TTEC 7 0.14 0.01 0.003 0.04 0.02 0.01 0.18

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.11 (95% KM(Chebyshev)

Bolded TTEC result - final confirmation sample result
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Table 6-4

Confirmation Sampling - Pond B PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-C10 , POND B SS-A11, POND B SS-D11, POND B SS-C12, POND B SS-D12, POND B

DATE COLLECTED STANDARD 2 10/05/10 MRL 09/10/10 MRL 09/10/10 MRL 09/10/10 MRL 09/10/10 MRL

ANALYTES (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0044 nd*(0.00879) 0.005 nd*(0.00997) 0.004 nd*(0.00783) 0.0045 nd*(0.00903) 0.0046 nd*(0.00911)
Acenaphthylene - 0.0044 nd*(0.00879) 0.005 nd*(0.00997) 0.004 nd*(0.00783) 0.0045 nd*(0.00903) 0.0046 nd*(0.00911)
Anthracene - 0.0044 nd*(0.00879) 0.005 nd*(0.00997) 0.004 nd*(0.00783) 0.0180 0.00903 0.0103 0.00911
Benzo(a)anthracene - 0.0147 0.00879 0.0925 0.00997 0.004 nd*(0.00783) 0.0344 0.00903 0.0232 0.00911
Benzo(a)pyrene - 0.0146 0.00879 0.0872 0.00997 0.004 nd*(0.00783) 0.0225 0.00903 0.0250 0.00911

Benzo(b+k)fluoranthene 4 - 0.0501 0.0176 0.274 0.0200 0.008 nd*(0.01566) 0.0679 0.0181 0.0633 0.0183
Benzo(g,h,i)perylene - 0.0217 0.00879 0.113 0.00997 0.004 nd*(0.00783) 0.0238 0.00903 0.0291 0.00911
Chrysene - 0.0423 0.00879 0.307 0.00997 0.0088 0.00880 0.091 0.00903 0.0590 0.00911
Dibenzo(a,h)anthracene - 0.0044 nd*(0.00879) 0.0257 0.00997 0.004 nd*(0.00783) 0.0045 nd*(0.00903) 0.005 nd*(0.00911)
Fluoranthene - 0.0463 0.00879 0.258 0.00997 0.112 0.00783 0.1780 0.00903 0.189 0.00911
Fluorene - 0.0185 0.00879 0.005 nd*(0.00997) 0.004 nd*(0.00783) 0.0104 0.00903 0.005 nd*(0.00911)
Indeno(1,2,3-cd)pyrene - 0.0208 0.00879 0.097 0.00997 0.004 nd*(0.00783) 0.0225 0.00903 0.0277 0.00911
Naphthalene - 0.0088 nd*(0.0175) 0.0100 nd*(0.0199) 0.0078 nd*(0.0156) 0.009 nd*(0.0180) 0.0091 nd*(0.0182)
Phenanthrene - 0.0726 0.00879 0.0377 0.00997 0.004 nd*(0.00783) 0.107 0.00903 0.112 0.00911
Pyrene - 0.0515 0.00879 0.211 0.00997 0.0521 0.00783 0.180 0.00903 0.145 0.00911

TOTAL PAH 5 - 0.4 1.5 0.2 0.8 0.7

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.01 0.00 0.00 0.00
Benzo(a)pyrene - 1.00 0.01 0.09 0.00 0.02 0.03
Benzo(b+k)fluoranthene - 0.10 0.01 0.03 0.00 0.01 0.01
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.01 0.00 0.00 0.00

TTEC 7 0.14 0.02 0.14 0.01 0.04 0.04

MRL - Method Reporting Limit
mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.11 (95% KM(Chebyshev)
Bolded TTEC result - final confirmation sample result
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Table 6-4

Confirmation Sampling - Pond B PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-D14, LOWER POND B SS-E13, LOWER POND B UCL 9

DATE COLLECTED STANDARD 2 10/12/10 MRL 10/12/10 MRL

ANALYTES (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Acenaphthylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

Benzo(b+k)fluoranthene 4 - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(g,h,i)perylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Chrysene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Dibenzo(a,h)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluoranthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluorene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Indeno(1,2,3-cd)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Naphthalene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Phenanthrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

TOTAL PAH 5 - 0.0 0.0

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00
Benzo(a)pyrene - 1.00 0.00 0.00
Benzo(b+k)fluoranthene - 0.10 0.00 0.00
Chrysene - 0.01 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00

TTEC 7 0.14 0.00 0.002 0.00 0.002 0.11

MRL - Method Reporting Limit
mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.11 (95% KM(Chebyshev)
Bolded TTEC result - final confirmation sample result
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Table 6-7

Confirmation Sampling - Pond C PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-D5, POND C SS-G4, POND C SS-H4, POND C SS-I5, POND C SS-J3, POND C

DATE COLLECTED STANDARD 2 09/15/10 MRL 09/14/10 MRL 09/15/10 MRL 09/15/10 MRL 10/05/10 MRL

ANALYTE (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0038 nd*(0.00759) 0.00846 0.00716 0.0042 nd*(0.00847) 0.0261 0.00853 0.0017 nd*(0.00334)
Acenaphthylene - 0.0038 nd*(0.00759) 0.0036 nd*(0.00716) 0.0042 nd*(0.00847) 0.0043 nd*(0.00853) 0.0017 nd*(0.00334)
Anthracene - 0.00926 0.00759 0.0130 0.00716 0.0228 0.00847 0.0287 0.00853 0.0017 nd*(0.00334)
Benzo(a)anthracene - 0.0461 0.00759 0.0036 nd*(0.00716) 0.0342 0.00847 0.0043 nd*(0.00853) 0.0017 nd*(0.00334)
Benzo(a)pyrene - 0.0322 0.00759 0.0036 nd*(0.00716) 0.0438 0.00847 0.0093 0.00853 0.0017 nd*(0.00334)

Benzo(b+k)fluoranthene 4 - 0.0646 0.0152 0.0072 nd*(0.0144) 0.0844 0.0170 0.0176 0.0171 0.0017 nd*(0.00334)
Benzo(g,h,i)perylene - 0.0236 J 0.00759 0.0036 nd*(0.00716) 0.0476 J 0.00847 0.0043 nd*(0.00853) 0.0017 nd*(0.00334)
Chrysene - 0.0664 0.00759 0.00958 0.00716 0.0705 0.00847 0.0167 0.00853 0.0017 nd*(0.00334)
Dibenzo(a,h)anthracene - 0.0038 nd*(0.00759) 0.0036 nd*(0.00716) 0.0042 nd*(0.00847) 0.0043 nd*(0.00853) 0.0017 nd*(0.00334)
Fluoranthene - 0.173 0.00759 0.572 0.00716 0.341 0.00847 0.788 0.00853 0.0017 nd*(0.00334)
Fluorene - 0.0038 nd*(0.00759) 0.0036 nd*(0.00716) 0.0150 0.00847 0.0306 0.00853 0.0017 nd*(0.00334)
Indeno(1,2,3-cd)pyrene - 0.0255 J 0.00759 0.0036 nd*(0.00716) 0.0481 J 0.00847 0.0043 nd*(0.00853) 0.0017 nd*(0.00334)
Naphthalene - 0.0076 nd*(0.0151) 0.0072 nd*(0.0143) 0.0085 nd*(0.0169) 0.0085 nd*(0.0170) 0.0017 nd*(0.00334)
Phenanthrene - 0.00774 0.00759 0.0401 0.00716 0.0244 0.00847 0.0203 0.00853 0.0017 nd*(0.00334)
Pyrene - 0.116 0.00759 0.328 0.00716 0.231 0.00847 0.425 0.00853 0.0017 nd*(0.00334)

TOTAL PAH 5 - 0.6 1.0 1.0 1.4 0.0

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.005 0.000 0.003 0.000 0.000
Benzo(a)pyrene - 1.00 0.032 0.004 0.044 0.009 0.002
Benzo(b+k)fluoranthene - 0.10 0.006 0.001 0.008 0.002 0.000
Chrysene - 0.01 0.001 0.000 0.001 0.000 0.000
Dibenzo(a,h)anthracene - 0.10 0.000 0.000 0.000 0.000 0.000
Indeno(1,2,3-cd)pyrene - 0.10 0.003 0.000 0.005 0.000 0.000

TTEC 7 0.14 0.05 0.01 0.06 0.01 0.002 0.002

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.10 (95% KM (Chebyshev))
Bolded TTEC result - final confirmation sample result
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Table 6-7

Confirmation Sampling - Pond C PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-K3, POND C SS-L2, POND C SS-L5, POND C SS-M4, POND C SS-N3, POND C UCL 9

DATE COLLECTED STANDARD 2 09/14/10 MRL 09/14/10 MRL 09/14/10 MRL 09/14/10 MRL 10/05/10 MRL

ANALYTE (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0041 nd*(0.00817) 0.0036 nd*(0.00727) 0.0042 nd*(0.00846) 0.0033 nd*(0.00660) 0.0034 nd*(0.00676)
Acenaphthylene - 0.0041 nd*(0.00817) 0.0036 nd*(0.00727) 0.0042 nd*(0.00846) 0.0033 nd*(0.00660) 0.0034 nd*(0.00676)
Anthracene - 0.00959 0.00817 0.0036 nd*(0.00727) 0.0042 nd*(0.00846) 0.0507 0.00660 0.0034 nd*(0.00676)
Benzo(a)anthracene - 0.0041 nd*(0.00817) 0.0483 0.00727 0.0042 nd*(0.00846) 0.152 0.00660 0.0217 0.00676
Benzo(a)pyrene - 0.0041 nd*(0.00817) 0.0371 0.00727 0.0042 nd*(0.00846) 0.0992 0.00660 0.0141 0.00676

Benzo(b+k)fluoranthene 4 - 0.0082 nd*(0.0163) 0.107 0.0146 0.0085 nd*(0.0170) 0.261 0.0133 0.0542 0.0136
Benzo(g,h,i)perylene - 0.0041 nd*(0.00817) 0.0493 J 0.00727 0.0042 nd*(0.00846) 0.0995 J 0.00660 0.0235 0.00676
Chrysene - 0.0118 0.00817 0.115 0.00727 0.0174 0.00846 0.304 0.00660 0.0471 0.00676
Dibenzo(a,h)anthracene - 0.0041 nd*(0.00817) 0.00935 0.00727 0.0042 nd*(0.00846) 0.0208 0.00660 0.0034 nd*(0.00676)
Fluoranthene - 0.319 0.00817 0.169 0.00727 0.140 0.00846 1.65 0.00660 0.0538 0.00676
Fluorene - 0.0041 nd*(0.00817) 0.0036 nd*(0.00727) 0.0042 nd*(0.00846) 0.0124 0.00660 0.0034 nd*(0.00676)
Indeno(1,2,3-cd)pyrene - 0.0041 nd*(0.00817) 0.0449 J 0.00727 0.0042 nd*(0.00846) 0.091 J 0.00660 0.0220 0.00676
Naphthalene - 0.0082 nd*(0.0163) 0.0073 nd*(0.0145) 0.0085 nd*(0.0169) 0.0066 nd*(0.0132) 0.0068 nd*(0.0135)
Phenanthrene - 0.0041 nd*(0.00817) 0.0192 0.00727 0.0042 nd*(0.00846) 0.0187 0.00660 0.0034 nd*(0.00676)
Pyrene - 0.268 0.00817 0.157 0.00727 0.0776 nd*(0.00846) 1.45 0.00660 0.0551 0.00676

TOTAL PAH 5 - 0.7 0.8 0.3 4.2 0.3

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00 0.00 0.02 0.00
Benzo(a)pyrene - 1.00 0.00 0.04 0.00 0.10 0.01
Benzo(b+k)fluoranthene - 0.10 0.00 0.01 0.00 0.03 0.01
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00 0.00 0.01 0.00

TTEC 7 0.14 0.01 0.06 0.01 0.15 0.02 0.10

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figures 2 and 3), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is 0.10 (95% KM (Chebyshev))
Bolded TTEC result - final confirmation sample result
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Table 6-12

Confirmation Sampling - Ditch PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-001, DITCH* SS-002, DITCH* SS-003, DITCH* SS-004, DITCH SS-005, DITCH

DATE COLLECTED STANDARD 2

10/12/10 MRL 10/12/10 MRL 10/12/10 MRL 09/21/10 MRL 09/21/10 MRL

ANALYTE (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Acenaphthylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

Benzo(b+k)fluoranthene 4 - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(g,h,i)perylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Chrysene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Dibenzo(a,h)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluoranthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluorene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Indeno(1,2,3-cd)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Naphthalene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Phenanthrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

TOTAL PAH 5 - 0.0 0.0 0.0 0.0 0.0

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Benzo(a)pyrene - 1.00 0.00 0.00 0.00 0.00 0.00
Benzo(b+k)fluoranthene - 0.10 0.00 0.00 0.00 0.00 0.00
Chrysene - 0.01 0.00 0.00 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00 0.00 0.00 0.00

TTEC 7 0.14 0.00 0.002 0.00 0.002 0.00 0.002 0.00 0.002 0.00 0.002

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

* - Samples SS-001, SS-002, and SS-003 are labeled as SS-009, SS-010, and SS-011, respectively in the laboratory analytical data and were changed for consistency with the other previously collected samples.

1 SAMPLE ID. SS denotes Soil Sample, Number corresponds to location on Figure4, followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is NA No samples collected

Bolded TTEC result - final confirmation sample result Both ditch sections excavated to bedrock.
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Table 6-12

Confirmation Sampling - Ditch PAH Dry Weight Analyses

Lockheed Martin, NPDES Ponds

Goldendale, Washington

SAMPLE ID 1 CLEANUP SS-006, DITCH SS-007, DITCH SS-008, DITCH UCL 9

DATE COLLECTED STANDARD 2

09/21/10 MRL 09/21/10 MRL 09/21/10 MRL

ANALYTE (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg) (mg/kg) Q3 (mg/kg)

Acenaphthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Acenaphthylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(a)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

Benzo(b+k)fluoranthene 4 - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Benzo(g,h,i)perylene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Chrysene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Dibenzo(a,h)anthracene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluoranthene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Fluorene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Indeno(1,2,3-cd)pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Naphthalene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Phenanthrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)
Pyrene - 0.0017 nd*(0.00334) 0.0017 nd*(0.00334) 0.0017 nd*(0.00334)

TOTAL PAH 5 - 0.0 0.0 0.0

cPAH with TEF 6 (mg/kg) TEF 6 (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene - 0.10 0.00 0.00 0.00
Benzo(a)pyrene - 1.00 0.00 0.00 0.00
Benzo(b+k)fluoranthene - 0.10 0.00 0.00 0.00
Chrysene - 0.01 0.00 0.00 0.00
Dibenzo(a,h)anthracene - 0.10 0.00 0.00 0.00
Indeno(1,2,3-cd)pyrene - 0.10 0.00 0.00 0.00

TTEC 7 0.14 0.00 0.002 0.002 0.002 0.002 0.002 NA

MRL - Method Reporting Limit

mg/kg - milligrams per kilogram

nd* - Sample result for analyte was non-detectable. The reported number is one half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary among sample analyses.

* - Samples SS-001, SS-002, and SS-003 are labeled as SS-009, SS-010, and SS-011, respectively in the laboratory analytical data and were changed for consistency with the other previously collected samples.

1 SAMPLE ID. SS denotes Soil Sample, Letter-Number combination denotes Grid Point (Figure4), followed by location. All confirmation samples were collected from the depth interval of 0 to 6 inches.
2 CLEANUP STANDARD - The cleanup standard is Model Toxics Control Act (MTCA) Method B soil cleanup for unrestricted use.   
3 Q - Lab Qualifiers. J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.   
4 Peak separation for Benzo(b) and Benzo(k)Fluoranthenes did not meet method specified criteria. Reported result includes the combined area of the two isomers and should be considered the total of Benzo(b+k)Fluoranthenes.
5 TOTAL PAH - The sum of all polycyclic aromatic hydrocarbons. 
6 cPAH with TEF.- cPAHs are the known carcinogenic PAHs. TEFs are Toxicity Equivalent Factors (WAC 173-340-900). WAC uses the potency equivalency factors (PEFs) for cPAHs adopted by the California Environmental Protection Agency. 
7 TTEC - Total Toxicity Equivalent (Soil) Concentration.  The sum of the cPAHs after the TEF has been applied. Used to determine level of cleanup.
8 Weighted TTEC calculated using one half the method reporting limit (0.00334 mg/kg for PAHs) for each aliquot of a composite confirmation sample that could not be sampled (excavated to rock).
9 UCL - The statistical method used to determine the Upper Confidence Limit. The UCL for this data set is NA No samples collected

Bolded TTEC result - final confirmation sample result Both ditch sections excavated to bedrock.
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SWMU #1 – NPDES Ponds 
 
 

ARCADIS (2008a) 
Site Investigation Report and Closure Alternatives Analysis 

  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-1 
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Table 2. Goldendale NPDES Ponds Soil Sampling - Volatile Organic Compound Analyses
Lockheed Martin Corporation, Goldendale, Washington

ANALYTE Area Pond A Pond A Pond C Pond C Pond D Pond D
Sample ID A-B6S A-B6U C-F3.5S C-F3.5U D-RS5LE DL-E5U Trip Blank

Date 07/26/07 07/26/07 07/31/07 07/31/07 07/31/07 07/31/07 08/01/07
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Acetone nd nd nd nd nd nd nd
Benzene nd nd nd nd nd nd nd
Bromobenzene nd nd nd nd nd nd nd
Bromochloromethane nd nd nd nd nd nd nd
Bromodichloromethane nd nd nd nd nd nd nd
Bromoform nd nd nd nd nd nd nd
Bromomethane nd nd nd nd nd nd nd
2-Butanone (MEK) nd nd nd nd nd nd nd
n-Butylbenzene nd nd nd nd nd nd nd
sec-Butylbenzene nd nd nd nd nd nd nd
tert-Butylbenzene nd nd nd nd nd nd nd
Carbon disulfide nd nd nd nd nd nd nd
Carbon tetrachloride nd nd nd nd nd nd nd
Chlorobenzene nd nd nd nd nd nd nd
Chloroethane nd nd nd nd nd nd nd
Chloroform nd nd nd nd nd nd nd
Chloromethane nd nd nd nd nd nd nd
2-Chlorotoluene nd nd nd nd nd nd nd
4-Chlorotoluene nd nd nd nd nd nd nd
1,2-Dibromo-3-chloropropane nd nd nd nd nd nd nd
Dibromochloromethane nd nd nd nd nd nd nd
1,2-Dibromoethane nd nd nd nd nd nd nd
Dibromomethane nd nd nd nd nd nd nd
1,2-Dichlorobenzene nd nd nd nd nd nd nd
1,3-Dichlorobenzene nd nd nd nd nd nd nd
1,4-Dichlorobenzene nd nd nd nd nd nd nd
Dichlorodifluoromethane nd nd nd nd nd nd nd
1,1-Dichloroethane nd nd nd nd nd nd nd
1,2-Dichloroethane nd nd nd nd nd nd nd
1,1-Dichloroethene nd nd nd nd nd nd nd
cis-1,2-Dichloroethene nd nd nd nd nd nd nd
trans-1,2-Dichloroethene nd nd nd nd nd nd nd
1,2-Dichloropropane nd nd nd nd nd nd nd
1,3-Dichloropropane nd nd nd nd nd nd nd
2,2-Dichloropropane nd nd nd nd nd nd nd
1,1-Dichloropropene nd nd nd nd nd nd nd
cis-1,3-Dichloropropene nd nd nd nd nd nd nd
trans-1,3-Dichloropropene nd nd nd nd nd nd nd
Ethylbenzene nd nd nd nd nd nd nd
Hexachlorobutadiene nd nd nd nd nd nd nd
2-Hexanone nd nd nd nd nd nd nd
Isopropylbenzene nd nd nd nd nd nd nd
p-Isopropyltoluene nd nd nd nd nd nd nd
4-Methyl-2-pentanone nd nd nd nd nd nd nd
Methyl tert-butyl ether nd nd nd nd nd nd nd
Methylene chloride nd nd nd nd nd nd nd
Naphthalene nd nd nd nd nd nd nd
n-Propylbenzene nd nd nd nd nd nd nd
Styrene nd nd nd nd nd nd nd
1,1,1,2-Tetrachloroethane nd nd nd nd nd nd nd
1,1,2,2-Tetrachloroethane nd nd nd nd nd nd nd
Tetrachloroethene nd nd nd nd nd nd nd
Toluene nd nd nd nd nd nd nd
1,2,3-Trichlorobenzene nd nd nd nd nd nd nd
1,2,4-Trichlorobenzene nd nd nd nd nd nd nd
1,1,1-Trichloroethane nd nd nd nd nd nd nd
1,1,2-Trichloroethane nd nd nd nd nd nd nd
Trichloroethene nd nd nd nd nd nd nd
Trichlorofluoromethane nd nd nd nd nd nd nd
1,2,3-Trichloropropane nd nd nd nd nd nd nd
1,2,4-Trimethylbenzene nd nd nd nd nd nd nd
1,3,5-Trimethylbenzene nd nd nd nd nd nd nd
Vinyl chloride nd nd nd nd nd nd nd
o-Xylene nd nd nd nd nd nd nd
m,p-Xylene nd nd nd nd nd nd nd

A-B6S - Pond A, grid location B6, Sludge sample. C-F3.5U - midway between F3 and F4 on F line.
A-B6U - Pond A, grid location B6, Underlying soil sample. D-RS5LE - midway between R and S on 5 line, Lateral Extent.
DL-E5U - Delta (Pond C), grid location E5, Underlying soil sample.



Table 3a. Sludge and Soil Material Testing
NPDES Ponds July 2007 Sampling
Lockheed Martin Corporation, Goldendale, Washington

Sample ID Collection Sample Wet Dry Specific Moisture Porosity
(Pond - Grid Date Description Density Density Gravity Content

Point  Type) 1 (lb/ft^3) (lb/ft^3) (std units) (%) (std units)
A - B6  gs 07/26/07 Silt 88.8 44.4 2.84 100 0.75
B - C11.5  gu 07/26/07 Silt 92.9 47.2 2.74 96.64 0.72
C - F3.5  gs 07/31/07 Silt 87.9 44.1 2.76 99.14 0.74
C - F3.5  gu 07/31/07 Silt 78.9 73.9 2.77 6.82 0.57
D - U5  gu 07/31/07 Silt 90.9 88.0 2.7 3.26 0.48

Average in place density - all samples = 87.9 59.5 lbs/ft^3
Average Density of Sludge = 88.4 44.3 lbs/ft^3

Average Density of Underlying soils = 87.6 69.7 lbs/ft^3

Using Average Density of Sludge, conversion factor to tons is 1.2 tons per cubic yard (wet or in place density).
Wet Density (Shelby Tube analysis) best characterizes the in place density of the material.

1 Sample Designation A - B6  gs:  Pond A, Grid Point B6, and gs for geophysical sample of sludge (u denotes underlying soils).

Test
Bulk Density / Wet Density
Loose/Compacted Density
Specific Gravity
Moisture Content
Grain Size
Dry density 
Porosity
Total Porosity calculated from bulk density, specific gravity and moisture content.



Table 3b. Sludge and Soil Material Testing - Sieve Analysis
NPDES Ponds - July 2007 Sampling
Lockheed Martin Corporation, Goldendale, Washington

Percent Finer (Passing) Than the Indicated Size
Sieve Size 2" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #100 #200 32 22 13 9 7 3.2 1.3
(microns) (4750) (2000) (850) (425) (250) (150) (75)

Sample ID 1

A - B6  gs 100 100 100 100 100 100 100 94.2 88.4 85.5 84.1 82.1 70.6 61.5 50.1 42.5 34.9 24.3 13.7
B - C11.5  gu 100 75.8 60.1 60.1 58.5 57.6 56.8 50.8 44 39.5 36.3 32.6 30.3 27.5 23.3 19.6 15.9 11.2 7.5
C - F3.5  gs 100 100 100 100 100 100 100 98.1 95.3 93.7 92.5 88.2 56.9 48 36.2 30.3 25.1 17.7 9.6
C - F3.5  gu 100 100 100 100 100 98.2 96.4 92 70.5 57.4 39.4 17.7 8.5 6.3 4.7 3.8 3 2.5 2.1
D - U5  gu 100 100 100 96.5 95.5 92.8 91 89.3 83.6 62.6 42.5 24.2 10 8.4 6.8 5.2 5.2 5.2 4.8

Percent Retained in Each Size Fraction
Description % Coarse Gravel % Gravel Description % Coarse % Medium % Fine Sand % Very % Coarse

Sand Sand Course Silt Silt
Particle Size 3" - 2" 2" - 1" 1" - 3/4" - 1/2 - 3/8"- 4750 - 2000 2000 - 850 - 425 - 250 - 150 - 75 - 32 32 - 22
(inches) 2" 1" 3/4" 1/2" 3/8" 4750 (microns) 850 425 250 150 75
A - B6  gs 0 0 0 0 0 0 A - B6  gs 0 5.8 5.9 2.9 1.4 2 11.5 9.1
B - C11.5  gu 0 24.2 15.7 0 1.7 0.8 B - C11.5  gu 0.8 6 6.8 4.5 3.2 3.8 2.2 2.8
C - F3.5  gs 0 0 0 0 0 0 C - F3.5  gs 0 1.9 2.8 1.6 1.2 4.4 31.3 8.9
C - F3.5  gu 0 0 0 0 0 1.8 C - F3.5  gu 1.7 4.5 21.5 13.1 18 21.7 9.2 2.1
D - U5  gu 0 0 0 3.5 1 2.7 D - U5  gu 1.7 1.7 5.7 21 20.1 18.3 14.1 1.6

Percent Retained in Each Size Fraction
Description % Medium % Fine Silt % Very Fine % Clay

Silt Silt
Particle Size 22 - 13 13 - 9 9 - 7 7 - 3.2 <3.2
(inches)
A - B6  gs 11.4 7.6 7.6 10.6 24.3
B - C11.5  gu 4.2 3.7 3.7 4.7 11.2
C - F3.5  gs 11.8 5.9 5.2 7.4 17.7
C - F3.5  gu 1.7 0.8 0.8 0.4 2.5
D - U5  gu 1.6 1.6 0 0 5.2

1 Sample ID Designation A - B6  gs:  Pond A, Grid Point B6, and gs for geophysical sample of sludge (u denotes underlying soils).



Table 4.  NPDES Pond Removal Areas, Volumes and Contaminant Summary

NPDES Ponds - July 2007 Soil Sampling 

Lockheed Martin Corporation, Goldendale, Washington

2007 Estimates 2007 Sample Analytical - Composite Sample Results

Area Area Sludge Volume Add 5 Volume Total Tonnage PAHs Al As Cyanide Fluoride Sulfate

Volume 3 + 6 inches 4 10% per Pond Tonnage 6 per Pond (total)

(ft^2) (cy) (cy) (cy) (cy) (ton) (ton) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Pond A 30,614 5,673 6,149 6,764 7,085 10,146 10,627 1,264 23,500 17 nd 64.7 505

A North 1 4,484 - 83 91 137 - - - - - -

A-B W&S 1 11,255 - 208 229 344 - - - - - -

Pond B 62,921 7,353 8,194 9,013 9,095 13,520 13,642 5,499 - - - - -

B-East 1 3,983 - 74 81 122 - - - - - -

Ditch 200 15 19 20 20 31 31 1,329 26,600 4.96 nd 20.7 52.9

C-Delta 2 15,185 - - - - - - 6,578 - - - - -

Pond C 78,732 14,576 16,301 17,931 18,245 26,897 27,367 7,987 67,300 12.9 nd 215 497

C North 1 9,811 - 182 200 300 - - - - - -

C South 1 5,592 - 104 114 171 - - - - - -

Pond D 78,374 5,725 7,218 7,940 8,095 11,910 12,143 3,745 - - - - -

D North 1 5,068 - 94 103 155 - - - - - -

D South 1 2,555 - 47 52 78 - - - - - -

Area (ft^2) = 308,774

Area (acre) = 7.1

Volume (cy) = 42,539

Weight (tons) 6 = 63,809

1 See Figures 2 and 3. A thin layer of sludge extends out from the pond perimeters in a several locations. Because of the rocky soil, excavation is estimated at 0.5 feet

for all extended perimeter areas.
2 The delta area of Pond C was separated out for purposed of the site characterization. Excavation volumes are combined with Pond C proper.
3 Base volume of sludge (2007 field and survey data).
4 Excavation volume of ponds when adding 6 inches to depth of sludge (minimum cut of excavator for underlying gravel and rock).
5 Anticipated additional volume due to irregularities in sludge depths and terrain.

been applied.

6 Density tests of the sludge reveal a conversion factor of 1.2 tons per cy for the in place material (Table 3a); however, a standard factor of 1.5 tons per cubic yard has



Table 5a. NPDES Ponds Cost Estimate Summary
Lockheed Martin Corporation, Goldendale, Washington

OPTION A:  NO ACTION
Total Option A $19,640

OPTION B:  CONSOLIDATE AND CAP MATERIAL ON-SITE
Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Consolidate All Material to Pond B $2,592,942

Total Option B $2,815,279

OPTION C:  COMPLETE REMOVAL TO OFF-SITE LANDFILL
Assumes All Material is Solid Waste

Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Complete Removal to Off-Site Landfill $4,006,962

Total Option C $4,229,300

OPTION D:  COMPLETE REMOVAL TO OFF-SITE LANDFILL 
Assumes One-Third Solid Waste and Two-Thirds Hazardous Waste

Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Complete Removal to Off-Site Landfill $6,001,025

Total Option D $6,223,362



Task Quant Units Unit $ Cost Task Total Notes
Option A:  No Action Estimated project duration = 3 months

1. Risk Assessment
Senior Management 8 HR $150 $1,200 Project management.
Regulatory Specialist 40 HR $115 $4,600 Research all ARARs.
Scientist 40 HR $100 $4,000 Risk assessment.
RS and Sc 60 HR $100 $6,000 Develop scenarios, write report.
Administration Asst 12 HR $70 $840 Reporting and financials
Expenses 2 EA $1,500 $3,000 Two trips, 3 days ea - Goldendale, WDOE. All costs.

Subtotal $19,640

Option A:  No Action
Total Option A $19,640

TABLE 5b. COST ESTIMATE - NPDES PONDS CLOSURE OPTIONS
Lockheed Martin Corporation, Goldendale, WA

OPTION A:  NO ACTION



Task Quant Units Unit $ Cost Task Total Notes
Work Plan and Bid Documents Estimated project duration = 7 weeks (WK)

1. Construction Work Plan 1 LS $47,720 $47,720 Removal work plan, post-removal SAP
2. Bid Preparation 1 LS $18,000 $18,000 Prepare bid documents.
3. Site Walk 1 LS $3,850 $3,850 Conduct site walk with prospective bidders. Includes expenses.
3. Bid Selection 1 LS $4,400 $4,400 Review bids, subcontractor selection and administration

$73,970
Project Consulting and Regulatory Oversight Estimated project duration = 17 weeks (WK)

1. Project Oversight 1 LS $37,790 $37,790 Project management, regulatory interaction, contractor coordinator.
2. Regulatory Oversight 1 LS $35,000 $35,000 Washington DOE
3. Health and Safety 1 LS $13,800 $13,800 Develop and review HASP, on site safety support.
4. Sampling Technician 1 5 WK $5,088 $25,438 Air and soil sampling. Includes air sampling costs.
5. Reports

Weekly Progress Reports 1 LS $8,760 $8,760 Weekly progress reports during removal.
Statistical Analysis 1 LS $9,780 $9,780 Post removal soil sampling data analysis and negotiations.

Final Report 1 LS $17,800 $17,800 Final clean-up report.

1 Assumes on site one-half of removal duration.
$148,368

Consolidate All Material to Pond B Estimated project duration = 17 weeks (WK)
Cap surface area = 3.4 acres

1. Construction Oversight 17 WK $6,495 $110,415 Construction coordinator (time and expenses, including truck).
2. Mobe / De-mobe 1 1 LS $40,000 $40,000 Heavy equipment, water truck, site support.
3. Other Project Costs 1 LS $20,500 $20,500 Permits, taxes, licenses, surveyor, security, site trailer, etc.
4. Site Preparation 1 LS $38,300 $38,300 Access and road construction, road base, stormwater control. 
5. Water Management

Diversion Pipeline 1 LS $39,160 $39,160 Install pipeline to convey discharge water around Ponds C and D.
Water Storage Pond 2 1 LS $31,000 $31,000 Construct storage / decant pond.

De-water ponds 1 LS $38,000 $38,000 Pump and haul water to storage pond (sumps, excavations).
6. Consolidate Ponds 41 DAY $10,490 $426,399 Remove, place, dry and compact.

7. Shape for Drainage 1 LS $24,850 $24,850 Grade to drain. Remove west dam and restore drainage pathway.
8. Post Removal Samples 1 LS $8,000 $8,000 All removal areas.
9. Synthetic Cover 146,204 SQ FT $1.25 $182,755 HDPE, 60 mil. Installed cost.
10. Soil 10,830 CY $33 $351,973 24 inches of soil over consolidated material (in place cost).
11. Synthetic Drain Layer 146,204 SQ FT $1.00 $146,204 Double sided geo-composite. Installed cost.
12. Rock Cover (armor) 5,415 CY $43 $232,844 12 inches of crushed rock cover (in place cost).
13. Final grade 85 DAY $10,490 $891,650 Remove haul roads, scarify disturbance areas
14. Revegetaton 4.4 AC $2,500 $10,891 Scarify and seed all disturbed areas, roads, etc.. No cap seeding.

$2,592,942

1 Assumes mobilization from Portland, OR.
2 Remove waste from lower end of Pond 4, then excavate pond to store and decant water from all ponds. Assumes this water can be discharged once decanted.

Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Consolidate All Material to Pond B $2,592,942

Total Option B $2,815,279

TABLE 5b. COST ESTIMATE - NPDES PONDS CLOSURE OPTIONS
Lockheed Martin Corporation, Goldendale, WA

OPTION B:  CONSOLIDATE AND CAP MATERIAL ON-SITE



Task Quant Units Unit $ Cost Task Total Notes
Work Plan and Bid Documents Estimated project duration = 7 weeks (WK)

1. Construction Work Plan 1 LS $47,720 $47,720 Removal work plan, post-removal SAP
2. Bid Preparation 1 LS $18,000 $18,000 Prepare bid documents.
3. Site Walk 1 LS $3,850 $3,850 Conduct site walk with prospective bidders. Includes expenses.
3. Bid Selection 1 LS $4,400 $4,400 Review bids, subcontractor selection and administration

$73,970
Project Consulting and Regulatory Oversight Estimated project duration = 17 weeks (WK)

1. Project Oversight 1 LS $37,790 $37,790 Project management, regulatory interaction, contractor coordinator.
2. Regulatory Oversight 1 LS $35,000 $35,000 Washington DOE
3. Health and Safety 1 LS $13,800 $13,800 Develop and review HASP, on site safety support.
4. Sampling Technician 1 5 WK $5,088 $25,438 Air and soil sampling. Includes air sampling costs.
5. Reports

Weekly Progress Reports 1 LS $8,760 $8,760 Weekly progress reports during removal.
Statistical Analysis 1 LS $9,780 $9,780 Post removal soil sampling data analysis and negotiations.

Final Report 1 LS $17,800 $17,800 Final clean-up report.

1 Assumes on site one-half of removal duration.
$148,368

Complete Removal to Off-Site Landfill Estimated project duration = 17 weeks (WK)
1. Construction Oversight 17 WK $6,495 $110,415 Construction coordinator (time and expenses, including truck).
2. Mobe / De-mobe 1 1 LS $40,000 $40,000 Heavy equipment, water truck, site support.
3. Other Project Costs 1 LS $20,500 $20,500 Permits, taxes, licenses, surveyor, security, site trailer, etc.
4. Site Preparation 1 LS $54,400 $54,400 Access road / pad construction, road base, stormwater control. 
5. Water Management Re-route waste water from plant around Ponds C and D.

Diversion Pipeline 1 LS $39,160 $39,160 Install pipeline to convey discharge water around Ponds C and D.
Water Storage Pond 2 1 LS $31,000 $31,000 Construct storage / decant pond.

De-water ponds 1 LS $38,000 $38,000 Pump and haul water to storage pond (sumps, excavations).
6. Removal to Staging Area 3 49 DAY $9,925 $488,668 Removal all pond material to staging area.
7. Waste Profile Samples 1 LS $24,000 $24,000 Laboratory analytical costs, courier, shipping.
8. Pond Waste T & D 4 47,858 TON $47 $2,225,374 Non-hazardous waste (solid waste) to Waste Management.
9. Pond Waste T & D 4 15,953 TON $45 $717,863 Non-hazardous waste (solid waste) to Waste Management.
10. Loader 17 WK $4,800 $81,600 Loader dedicated to disposal facility haul trucks (5 days/week).
11. Post Removal Samples 1 LS $8,000 $8,000 Laboratory analytical costs, courier, shipping.
12. Hot Spot Excavation 1,500 TON $47 $69,750 Assumed additional removal after post-removal sampling.
13. Reshape decant pond 5 1 LS $14,525 $14,525 Decon and remove lined pond, reshape area.
14. Revegetaton 6 10 AC $4,500 $43,708 Scarify and seed all disturbed areas, roads, etc.. 

$4,006,962

1 Assumes mobilization from Portland, OR.
2 Remove waste from lower end of Pond 4, excavate storage pond, install pump/piping. Assumes this water can be discharged once decanted.
3 Assumes haul to staging area, then load out to landfill. Construction costs can be reduced by direct haul to landfill if larger trucks can access pond areas. 

Construction costs also assume a working crew foreman (i.e., one of equipment operators).  
4 Transport and Disposal. Assumes all material is solid waste and that trucks will require liners for 75% of the waste (wet). The remaining trucks (25%) will not

require liners. Note that the drier material may be transported to a different landfill for potentially less cost.
5 Does not include waste water disposal at HW facility. Cost is $1.10 per gallon. Assumes water may be discharged via NPDES permit.
6 Assumes soil available for revegetation after removal.

Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Complete Removal to Off-Site Landfill $4,006,962

Total Option C $4,229,300

Assumes All Material is Solid Waste

Lockheed Martin Corporation, Goldendale, WA

OPTION C:  COMPLETE REMOVAL TO OFF-SITE LANDFILL

TABLE 5b. COST ESTIMATE - NPDES PONDS CLOSURE OPTIONS



Task Quant Units Unit $ Cost Task Total Notes
Work Plan and Bid Documents Estimated project duration = 7 weeks (WK)

1. Construction Work Plan 1 LS $47,720 $47,720 Removal work plan, post-removal SAP
2. Bid Preparation 1 LS $18,000 $18,000 Prepare bid documents.
3. Site Walk 1 LS $3,850 $3,850 Conduct site walk with prospective bidders. Includes expenses.
3. Bid Selection 1 LS $4,400 $4,400 Review bids, subcontractor selection and administration

$73,970
Project Consulting and Regulatory Oversight Estimated project duration = 17 weeks (WK)

1. Project Oversight 1 LS $37,790 $37,790 Project management, regulatory interaction, contractor coordinator.
2. Regulatory Oversight 1 LS $35,000 $35,000 Washington DOE
3. Health and Safety 1 LS $13,800 $13,800 Develop and review HASP, on site safety support.
4. Sampling Technician 1 5 WK $5,088 $25,438 Air and soil sampling. Includes air sampling costs.
5. Reports

Weekly Progress Reports 1 LS $8,760 $8,760 Weekly progress reports during removal.
Statistical Analysis 1 LS $9,780 $9,780 Post removal soil sampling data analysis and negotiations.

Final Report 1 LS $17,800 $17,800 Final clean-up report.

1 Assumes on site one-half of removal duration.
$148,368

Complete Removal to Off-Site Landfill Estimated project duration = 17 weeks (WK)
1. Construction Oversight 17 WK $6,495 $110,415 Construction coordinator (time and expenses, including truck).
2. Mobe / De-mobe 1 1 LS $40,000 $40,000 Heavy equipment, water truck, site support.
3. Other Project Costs 1 LS $20,500 $20,500 Permits, taxes, licenses, surveyor, security, site trailer, etc.
4. Site Preparation 1 LS $54,400 $54,400 Access road / pad construction, road base, stormwater control. 
5. Water Management Re-route waste water from plant around Ponds C and D.

Diversion Pipeline 1 LS $39,160 $39,160 Install pipeline to convey discharge water around Ponds C and D.
Water Storage Pond 2 1 LS $31,000 $31,000 Construct storage / decant pond.

De-water ponds 1 LS $38,000 $38,000 Pump and haul water to storage pond (sumps, excavations).
6. Removal to Staging Area 3 49 DAY $9,925 $488,668 Removal all pond material to staging area.
7. Waste Profile Samples 1 LS $24,000 $24,000 Laboratory analytical costs, courier, shipping.
8. Pond Waste T & D 4 15,953 TON $47 $741,791 Non-hazardous waste (solid waste) to Waste Management.

5,318 TON $45 $239,288 Non-hazardous waste (solid waste) to Waste Management.
9. Pond Waste T & D 5 42,540 TON $93 $3,956,220 Hazardous waste to Waste Management.
10. Loader 17 WK $4,800 $81,600 Loader dedicated to disposal facility haul trucks (5 days/week).
11. Post Removal Samples 1 LS $8,000 $8,000 Laboratory analytical costs, courier, shipping.
12. Hot Spot Excavation 1,500 TON $47 $69,750 Assumed additional removal after post-removal sampling.

13. Reshape decant pond 6 1 LS $14,525 $14,525 Backfill and reshape decant pond area.

14. Revegetaton 7 10 AC $4,500 $43,708 Scarify and seed all disturbed areas, roads, etc.. 

$6,001,025

1 Assumes mobilization from Portland, OR.
2 Remove waste from lower end of Pond 4, excavate storage pond, install pump/piping. Assumes this water can be discharged once decanted.
3 Assumes haul to staging area, then load out to landfill. Construction costs can be reduced by direct haul to landfill if larger trucks can access pond areas. 

Construction costs also assume a working crew foreman (i.e., one of equipment operators).  
4 Transport and Disposal. Assumes one-third of material is solid waste and that trucks will require liners for 75% of this waste (wet). The remaining trucks (25%) will 

not require liners. Note that the drier material may be transported to a different landfill for potentially less cost.
5 Assumes two-thirds of material is hazardous waste. All hazardous waste haul trucks will require liners.
6 Does not include waste water disposal at HW facility. Cost is $1.10 per gallon. Assumes water may be discharged via NPDES permit.
7 Assumes soil available for revegetation after removal.

Work Plan and Bid Documents $73,970
Project Consulting and Regulatory Oversight $148,368
Complete Removal to Off-Site Landfill $6,001,025

Total Option D $6,223,362

Assumes One-Third Solid Waste and Two-Thirds Hazardous Waste

TABLE 5b. COST ESTIMATE - NPDES PONDS CLOSURE OPTIONS
Lockheed Martin Corporation, Goldendale, WA

OPTION D:  COMPLETE REMOVAL TO OFF-SITE LANDFILL 
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

Pond A

Sample ID Pond A Pond A Pond A Pond A Pond A Pond A Cleanup

C-4, 0-2 ft C-4, 2-6 ft C-4, 6-10 ft C-5, 0-2 ft C-5, 2-7 ft C-5, 7-12 ft Standard

Date Collected 10/09/08 MRL 10/09/08 MRL 10/09/08 MRL 10/09/08 MRL 10/09/08 MRL 10/09/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 1.28 nd* (2.55) 6.55 2.88 1.56 nd* (3.12) 1.45 nd* (2.90) 10.0 2.61 6.01 2.82 -

Acenaphthylene 1.28 nd* (2.55) 9.84 2.88 6.76 3.12 1.45 nd* (2.90) 30.4 2.61 10.7 2.82 -

Anthracene 14.2 2.55 48.1 28.8 24.5 3.12 3.69 2.90 63.8 26.1 48.5 28.2 -

Benzo(a)anthracene 141 25.5 210 28.8 163 31.2 42.1 29.0 264 26.1 251 28.2 -

Benzo(a)pyrene 301 25.5 186 28.8 140 31.2 67.4 29.0 238 26.1 223 28.2 -

Benzo(b)fluoranthene 478 25.5 403 28.8 320 31.2 193 29.0 552 26.1 505 28.2 -

Benzo(g,h,i)perylene 300 25.5 170 28.8 135 31.2 81.3 29.0 204 26.1 205 28.2 -

Benzo(k)fluoranthene 184 25.5 195 28.8 150 31.2 67.6 29.0 213 26.1 219 28.2 -

Chrysene 293 25.5 482 28.8 373 31.2 142 29.0 620 26.1 559 28.2 -

Dibenzo(a,h)anthracene 82.9 25.5 43.4 28.8 38.4 31.2 21.0 2.90 52.2 26.1 51.5 28.2 -

Fluoranthene 268 25.5 776 28.8 567 31.2 140 29.0 996 26.1 899 28.2 -

Fluorene 1.28 nd* (2.55) 19.1 2.88 6.02 3.12 1.45 nd* (2.90) 31.6 2.61 16.1 2.82 -

Indeno(1,2,3-cd)pyrene 261 25.5 131 28.8 105 31.2 68.6 29.0 159 26.1 159 28.2 -

Naphthalene 1.28 nd* (2.55) 1.44 nd* (2.88) 1.56 nd* (3.12) 1.45 nd* (2.90) 1.31 nd* (2.61) 3.04 2.82 -

Phenanthrene 16.0 2.55 437 28.8 276 31.2 4.36 2.90 590 26.1 450 28.2 -
Pyrene 141 25.5 588 28.8 431 31.2 64.2 29.0 752 26.1 683 28.2 -

PAH Totals 2,485 3,706 2,739 901.1 4,777 4,289 -

Percent 0.2% 0.4% 0.3% 0.1% 0.5% 0.4% -

Pond A

Sample ID Pond A Pond A Cleanup

C-6, 0-2 ft C-6, 2-5 ft Standard

Date Collected 10/09/08 MRL 10/09/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 1.45 nd* (2.89) 1.50 nd* (2.99) -

Acenaphthylene 1.45 nd* (2.89) 1.50 nd* (2.99) -

Anthracene 4.89 2.89 7.29 2.99 -

Benzo(a)anthracene 58.8 28.9 61.4 29.9 -

Benzo(a)pyrene 138 28.9 165 29.9 -

Benzo(b)fluoranthene 253 28.9 311 29.9 -

Benzo(g,h,i)perylene 196 28.9 215 29.9 -

Benzo(k)fluoranthene 123 28.9 153 29.9 -

Chrysene 271 28.9 323 29.9 -

Dibenzo(a,h)anthracene 47.9 28.9 55.7 29.9 -

Fluoranthene 86.0 28.9 90.4 29.9 -

Fluorene 1.45 nd* (2.89) 1.50 nd* (2.99) -

Indeno(1,2,3-cd)pyrene 153 28.9 160 29.9 -

Naphthalene 1.45 nd* (2.89) 1.50 nd* (2.99) -

Phenanthrene 11.6 2.89 30.7 2.99 -
Pyrene 54.2 28.9 61.6 29.9 -

PAH Totals 1,403 1,640 -

Percent 0.1% 0.2% -

Samples required dilution due to high concentrations of target analytes.

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

Pond B

Sample ID Pond B Pond B Pond B Pond B Pond B Pond B Cleanup

B-7, 0-2 ft B-7, 2-5 ft B-7, 5-7.5 ft B-8, 0-2 ft B-8, 2-5 ft B-8, 5-7.5 ft Standard

Date Collected 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 1.09 nd* (2.17) 17.5 2.09 11.9 2.20 2.84 2.20 4.38 2.46 12.8 2.65 -

Acenaphthylene 1.09 nd* (2.17) 1.05 nd* (2.09) 1.1 nd* (2.20) 1.1 nd* (2.20) 3.05 2.46 23.5 2.65 -

Anthracene 25.2 2.17 337 209 280 22.0 10.7 2.20 18.9 2.46 72.2 26.5 -

Benzo(a)anthracene 192 21.7 843 209 943 220 91.7 22.0 135 24.6 373 26.5 -

Benzo(a)pyrene 178 21.7 300 20.9 363 22.0 190 22.0 202 24.6 342 26.5 -

Benzo(b)fluoranthene 487 21.7 706 20.9 867 22.0 446 22.0 446 24.6 726 26.5 -

Benzo(g,h,i)perylene 137 21.7 198 20.9 242 22.0 184 22.0 196 24.6 286 26.5 -

Benzo(k)fluoranthene 227 21.7 419 20.9 444 22.0 131 22.0 150 24.6 307 26.5 -

Chrysene 615 21.7 2,010 209 2,100 220 335 22.0 380 24.6 866 26.5 -

Dibenzo(a,h)anthracene 43.5 21.7 66.1 20.9 78.7 22.0 51.8 22.0 53.5 24.6 83.6 26.5 -

Fluoranthene 658 21.7 5,710 209 6,170 220 164 22.0 348 24.6 1,290 26.5 -

Fluorene 1.09 nd* (2.17) 31.2 2.09 16.0 2.20 1.1 nd* (2.20) 4.47 2.46 27.7 2.65 -

Indeno(1,2,3-cd)pyrene 121 21.7 179 20.9 212 22.0 158 22.0 166 24.6 221 26.5 -

Naphthalene 1.09 nd* (2.17) 1.05 nd* (2.09) 1.1 nd* (2.20) 1.1 nd* (2.20) 1.23 nd* (2.46) 4.94 2.65 -

Phenanthrene 16.4 2.17 888 209 442 22.0 21.2 2.20 113 24.6 569 26.5 -
Pyrene 167 21.7 3,630 209 4,220 220 331 22.0 326 24.6 1,060 26.5 -

PAH Totals 2,871 15,337 16,392 2,121 2,548 6,265 -

Percent 0.3% 1.5% 1.6% 0.2% 0.3% 0.6% -

Pond B

Sample ID Pond B Pond B Pond B Pond B Pond B Pond B Cleanup

B-9, 0-2 ft B-9, 2-4 ft B-9, 4-6 ft B-10, 0-2 ft B-10, 2-4 ft B-10, 4-6 ft Standard

Date Collected 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 2.34 nd* (4.68) 17.2 6.15 26.3 6.04 2.20 nd* (4.39) 2.53 nd* (5.06) 2.58 nd* (5.16) -

Acenaphthylene 2.34 nd* (4.68) 31.5 6.15 40.2 6.04 2.20 nd* (4.39) 2.53 nd* (5.06) 2.58 nd* (5.16) -

Anthracene 47.9 4.68 171 123 208 121 14.0 4.39 22.9 5.06 32.2 5.16 -

Benzo(a)anthracene 415 93.6 774 123 884 121 189 43.9 281 50.6 257 51.6 -

Benzo(a)pyrene 226 93.6 684 123 757 121 200 43.9 380 50.6 385 51.6 -

Benzo(b)fluoranthene 633 93.6 1,430 123 1,540 121 615 43.9 844 50.6 820 51.6 -

Benzo(g,h,i)perylene 181 4.68 525 123 540 121 210 43.9 314 50.6 338 51.6 -

Benzo(k)fluoranthene 289 93.6 673 123 758 121 211 43.9 394 50.6 337 51.6 -

Chrysene 980 93.6 1,810 123 2,020 121 649 43.9 1,030 50.6 979 51.6 -

Dibenzo(a,h)anthracene 57.8 4.68 151 123 141 121 65.9 43.9 83.2 50.6 101 51.6 -

Fluoranthene 2,900 93.6 2,930 123 3,280 121 1,370 43.9 1,000 50.6 556 51.6 -

Fluorene 5.68 4.68 123 6.15 117 6.04 2.20 nd* (4.39) 5.74 5.06 11.6 5.16 -

Indeno(1,2,3-cd)pyrene 156 4.68 391 123 409 121 173 43.9 243 50.6 255 51.6 -

Naphthalene 2.34 nd* (4.68) 6.92 6.15 10.7 6.04 2.20 nd* (4.39) 2.53 nd* (5.06) 2.58 5.16 -

Phenanthrene 152 4.68 1,660 123 2,150 121 19.9 4.39 111 5.06 210 5.16 -
Pyrene 1,320 93.6 2,810 123 3,100 121 934 43.9 709 50.6 488 51.6 -

PAH Totals 7,370 14,188 15,981 4,660 5,425 4,778 -

Percent 0.7% 1.4% 1.6% 0.5% 0.5% 0.5% -

Samples required dilution due to high concentrations of target analytes.

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

Pond B

Sample ID Pond B Pond B Pond B Pond B Pond B Pond B Cleanup

B-11, 0-2 ft B-11, 2-4 ft B-11, 4-6 ft C-8, 0-2 ft C-10, 0-2 ft C-11, 0-2 ft Standard

Date Collected 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL 10/10/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 5.07 4.46 2.20 nd* (4.39) 2.18 nd* (4.36) 2.11 nd* (4.22) 4.85 nd* (9.69) 7.43 4.65 -

Acenaphthylene 2.23 nd* (4.46) 2.20 nd* (4.39) 2.18 nd* (4.36) 2.11 nd* (4.22) 4.85 nd* (9.69) 4.81 4.65 -

Anthracene 63.3 4.46 57.3 4.39 53.2 4.36 16.4 4.22 70.6 9.69 85.0 4.65 -

Benzo(a)anthracene 594 178 439 175 542 174 185 42.2 622 194 699 186 -

Benzo(a)pyrene 323 178 273 175 299 174 281 42.2 338 9.69 430 186 -

Benzo(b)fluoranthene 908 178 812 175 891 174 712 42.2 1,100 194 1,160 186 -

Benzo(g,h,i)perylene 210 4.46 210 4.39 197 4.36 198 4.22 233 9.69 325 186 -

Benzo(k)fluoranthene 460 178 318 175 380 174 270 42.2 453 9.69 546 186 -

Chrysene 1,430 178 1,140 175 1,410 174 673 42.2 1,680 194 1,640 186 -

Dibenzo(a,h)anthracene 67.2 4.46 66.5 4.39 63.9 4.36 62.2 4.22 75.1 9.69 85.2 4.65 -

Fluoranthene 4,440 178 3,550 175 4,830 174 584 42.2 6,330 194 4,820 186 -

Fluorene 8.03 4.46 7.03 4.39 5.32 4.36 2.11 nd* (4.22) 4.85 nd* (9.69) 22.4 4.65 -

Indeno(1,2,3-cd)pyrene 176 4.46 176 4.39 166 4.36 172 4.22 202 9.69 226 4.65 -

Naphthalene 2.23 nd* (4.46) 2.20 nd* (4.39) 2.18 nd* (4.36) 2.11 nd* (4.22) 4.85 nd* (9.69) 2.33 nd* (4.65) -

Phenanthrene 137 4.46 126 4.39 105 4.36 12.0 4.22 95.8 9.69 371 186 -
Pyrene 2,920 178 2,280 175 3,130 174 540 42.2 4,080 194 3,230 186 -

PAH Totals 11,746 9,461 12,079 3,714 15,299 13,654 -

Percent 1.2% 0.9% 1.2% 0.4% 1.5% 1.4% -

Pond B

Sample ID Pond B Pond B Pond B Cleanup

C-11A, 0-2 ft C-11A, 0-2 ft (duplicate) EF-12, 0-2 ft Standard

Date Collected 10/14/08 MRL 10/14/08 MRL 10/10/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 2.52 nd* (5.03) 2.50 nd* (4.99) 2.28 nd* (4.56) -

Acenaphthylene 2.52 nd* (5.03) 2.50 nd* (4.99) 6.63 4.56 -

Anthracene 41.7 5.03 38.7 4.99 76.2 4.56 -

Benzo(a)anthracene 441 126 439 125 1,110 182 -

Benzo(a)pyrene 355 126 363 125 1,020 182 -

Benzo(b)fluoranthene 930 126 966 125 2,910 182 -

Benzo(g,h,i)perylene 294 126 306 125 935 182 -

Benzo(k)fluoranthene 401 126 401 125 1,180 182 -

Chrysene 1,230 126 1,220 125 2,330 182 -

Dibenzo(a,h)anthracene 88.0 5.03 85.7 4.99 189 4.56 -

Fluoranthene 2,730 126 2,530 125 4,230 182 -

Fluorene 6.44 5.03 5.90 4.99 14.4 4.56 -

Indeno(1,2,3-cd)pyrene 219 126 222 125 672 182 -

Naphthalene 2.52 nd* (5.03) 2.50 nd* (4.99) 2.28 nd* (4.56) -

Phenanthrene 102 5.03 95.8 4.99 583 182 -
Pyrene 2,060 126 1,950 125 4,370 182 -

PAH Totals 8,906 8,631 19,631 -

Percent 0.9% 0.9% 2.0% -

Samples required dilution due to high concentrations of target analytes.

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

Pond C

Sample ID Pond C Pond C Pond C Pond C Pond C Pond C Cleanup

D-5, 0-2 ft D-5, 0-2 ft (duplicate) D-5, 2-4 ft D-5, 4-6.5 ft F-4, 0-2 ft F-5, 0-2 ft Standard

Date Collected 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 1.91 nd* (3.82) 1.93 nd* (3.86) 36.1 4.19 35.3 8.66 7.90 5.15 1.84 nd* (3.67) -

Acenaphthylene 1.91 nd* (3.82) 1.93 nd* (3.86) 2.10 nd* (4.19) 4.33 nd* (8.66) 2.58 nd* (5.15) 1.84 nd* (3.67) -

Anthracene 74.8 3.82 95.3 3.86 931 210 482 216 344 206 13.5 3.67 -

Benzo(a)anthracene 378 95.6 475 96.5 1,060 210 725 216 619 206 67.9 36.7 -

Benzo(a)pyrene 276 95.6 335 96.5 455 210 477 216 468 206 99.5 36.7 -

Benzo(b)fluoranthene 518 95.6 611 96.5 658 210 886 216 811 206 140 36.7 -

Benzo(g,h,i)perylene 173 95.6 208 96.5 241 210 283 216 336 206 106 36.7 -

Benzo(k)fluoranthene 327 95.6 409 96.5 644 210 545 216 488 206 82.1 36.7 -

Chrysene 699 95.6 974 96.5 2,010 210 1,210 216 1,010 206 119 36.7 -

Dibenzo(a,h)anthracene 48.8 3.82 73.5 3.86 70.5 4.19 72.3 8.66 96.7 5.15 27.3 3.67 -

Fluoranthene 1,190 95.6 1,690 96.5 6,440 210 4,110 216 3,760 206 152 36.7 -

Fluorene 1.91 nd* (3.82) 1.93 nd* (3.86) 49.3 4.19 53.3 8.66 19.4 5.15 1.84 nd* (3.67) -

Indeno(1,2,3-cd)pyrene 145 95.6 179 96.5 199 4.19 223 216 284 206 84.1 36.7 -

Naphthalene 1.91 nd* (3.82) 1.93 nd* (3.86) 2.10 nd* (4.19) 4.33 nd* (8.66) 2.58 nd* (5.15) 1.84 nd* (3.67) -

Phenanthrene 49.0 3.82 63.3 3.86 1,530 210 1,140 216 454 206 27.0 3.67 -
Pyrene 615 95.6 889 96.5 4,980 210 2,940 216 2,480 206 106 36.7 -

PAH Totals 4,501 6,010 19,308 13,191 11,183 1,032 -

Percent 0.5% 0.6% 1.9% 1.3% 1.1% 0.1% -

Pond C

Sample ID Pond C Pond C Pond C Pond C Pond C Pond C Cleanup

F-5, 2-5 ft F-5, 5-9 ft G-5, 0-2 ft G-5, 2-5 ft G-5, 5-8.2 ft H-3, 0-2 ft Standard

Date Collected 10/13/08 MRL 10/13/08 MRL 10/14/08 MRL 10/25/08 MRL 10/25/08 MRL 10/13/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 18.2 5.05 25.0 5.48 36.0 11.2 33.6 11.2 13.5 11.8 25.0 6.50 -

Acenaphthylene 2.53 nd* (5.05) 2.74 nd* (5.48) 5.60 nd* (11.2) 5.60 nd* (11.2) 5.90 nd* (11.8) 3.25 nd* (6.50) -

Anthracene 104 50.5 207 110 237 11.2 359 11.2 109 11.8 290 6.50 -

Benzo(a)anthracene 378 50.5 458 110 727 280 782 280 240 11.8 805 260 -

Benzo(a)pyrene 305 50.5 266 110 499 280 432 11.2 167 11.8 521 260 -

Benzo(b)fluoranthene 453 50.5 394 110 882 280 859 280 279 11.8 922 260 -

Benzo(g,h,i)perylene 249 50.5 162 110 365 280 273 11.2 116 11.8 364 260 -

Benzo(k)fluoranthene 296 50.5 291 110 522 280 454 11.2 165 11.8 538 260 -

Chrysene 634 50.5 769 110 1,320 280 1,360 280 371 11.8 1,300 260 -

Dibenzo(a,h)anthracene 62.8 50.5 55.8 5.48 129 11.2 79.8 11.2 29.6 11.8 95.9 6.50 -

Fluoranthene 1,580 50.5 2,740 110 3,950 280 4,440 280 1,200 295 4,680 260 -

Fluorene 16.1 5.05 32.0 5.48 68.4 11.2 49.5 11.2 19.9 11.8 29.6 6.50 -

Indeno(1,2,3-cd)pyrene 203 50.5 131 110 283 280 231 11.2 96.9 11.8 281 260 -

Naphthalene 2.53 nd* (5.05) 2.74 nd* (5.48) 5.60 nd* (11.2) 5.60 nd* (11.2) 5.90 nd* (11.8) 3.25 nd* (6.50) -

Phenanthrene 299 50.5 557 110 937 280 989 280 341 11.8 531 260 -
Pyrene 1,100 50.5 2,150 110 2,730 280 3,230 280 863 295 3,560 260 -

PAH Totals 5,703 8,243 12,697 13,583 4,023 13,949 -

Percent 0.6% 0.8% 1.3% 1.4% 0.4% 1.4% -

Samples required dilution due to high concentrations of target analytes.

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

Pond C

Sample ID Pond C Pond C Pond C Pond C Pond C Pond C Cleanup

H-3, 0-2 ft (duplicate) H-4, 0-2 ft H-4, 2-4 ft H-4, 4-6.8 ft J-3, 0-2 ft J-4, 0-2 ft Standard

Date Collected 10/13/08 MRL 10/25/08 MRL 10/25/08 MRL 10/25/08 MRL 10/14/08 MRL 10/14/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 36.5 13.0 46.3 13.3 58.3 15.3 56.0 16.4 27.4 14.7 87.0 10.9 -

Acenaphthylene 6.50 nd* (13.0) 6.65 nd* (13.3) 7.65 nd* (15.3) 8.20 nd* (16.4) 7.35 nd* (14.7) 5.45 nd* (10.9) -

Anthracene 437 325 276 13.3 356 15.3 638 16.4 267 14.7 980 273 -

Benzo(a)anthracene 1,160 325 712 333 956 381 1,430 410 854 368 2,820 273 -

Benzo(a)pyrene 672 325 448 13.3 450 15.3 716 16.4 549 368 1,170 273 -

Benzo(b)fluoranthene 1,110 325 793 333 1,120 381 1,320 410 876 368 2,940 273 -

Benzo(g,h,i)perylene 408 325 284 13.3 278 15.3 389 16.4 254 14.7 709 273 -

Benzo(k)fluoranthene 703 325 421 13.3 475 15.3 756 16.4 582 368 1,510 273 -

Chrysene 2,020 325 1,310 333 1,790 381 2,460 410 1,510 368 4,990 273 -

Dibenzo(a,h)anthracene 157 13.0 85.7 13.3 90.4 15.3 116 16.4 130 14.7 140 10.9 -

Fluoranthene 7,100 325 4,290 333 7,110 381 1,020 410 4,240 368 11,300 546 -

Fluorene 45.5 13.0 81.7 13.3 136 15.3 76.2 16.4 29.7 14.7 439 273 -

Indeno(1,2,3-cd)pyrene 299 13.0 240 13.3 236 15.3 327 16.4 246 14.7 576 273 -

Naphthalene 6.50 nd* (13.0) 6.65 nd* (13.3) 7.65 nd* (15.3) 8.20 nd* (16.4) 7.35 nd* (14.7) 5.45 nd* (10.9) -

Phenanthrene 755 325 962 333 1,750 381 1,950 410 720 368 5,590 273 -
Pyrene 5,760 325 2,970 333 4,510 381 8,080 410 3,360 368 12,900 273 -

PAH Totals 20,676 12,933 19,331 19,351 13,660 46,162 -

Percent 2.1% 1.3% 1.9% 1.9% 1.4% 4.6% -

Pond C

Sample ID Pond C Pond C Pond C Pond C Pond C Pond C Cleanup

J-4, 2-4 ft J-4, 4-6.5 ft J-5, 0-2 ft K-4, 0-2 ft K-4, 2-4 ft K-4, 4-5.5 ft Standard

Date Collected 10/14/08 MRL 10/25/08 MRL 10/14/08 MRL 10/14/08 MRL 10/14/08 MRL 10/25/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Acenaphthene 57.9 13.3 61.5 14.2 99.9 13.6 92.8 13.2 112 15.6 39.3 13.8 -

Acenaphthylene 6.65 nd* (13.3) 7.10 nd* (14.2) 6.80 nd* (13.6) 6.60 nd* (13.2) 7.80 nd* (15.6) 6.90 nd* (13.8) -

Anthracene 347 332 399 14.2 607 341 371 329 405 391 384 13.8 -

Benzo(a)anthracene 1,360 332 1,030 354 1,850 341 1,550 329 1,790 391 880 345 -

Benzo(a)pyrene 670 332 543 14.2 820 341 1,100 329 1,390 391 481 13.8 -

Benzo(b)fluoranthene 1,400 332 1,170 354 2,040 341 2,020 329 2,210 391 1,010 345 -

Benzo(g,h,i)perylene 408 332 342 14.2 508 341 742 329 914 391 309 13.8 -

Benzo(k)fluoranthene 768 332 564 14.2 1,000 341 1,040 329 1,460 391 436 13.8 -

Chrysene 2,410 332 1,920 354 3,480 341 2,930 329 3,180 391 1,650 345 -

Dibenzo(a,h)anthracene 151 13.3 120 14.2 175 13.6 250 13.2 279 15.6 98.5 13.8 -

Fluoranthene 7,830 332 7,260 354 13,400 341 8,130 329 7,060 391 5,800 345 -

Fluorene 114 13.3 126 14.2 269 13.6 187 13.2 144 15.6 46.5 13.8 -

Indeno(1,2,3-cd)pyrene 262 13.3 284 14.2 402 341 585 329 732 391 251 13.8 -

Naphthalene 6.65 nd* (13.3) 7.10 nd* (14.2) 6.80 nd* (13.6) 6.60 nd* (13.2) 7.80 nd* (15.6) 6.90 nd* (13.8) -

Phenanthrene 1,490 332 1,690 354 3,420 341 1,690 329 1,580 391 1,240 345 -
Pyrene 5,230 332 4,970 354 8,290 341 5,340 329 4,940 391 4,640 345 -

PAH Totals 22,511 20,494 36,375 26,041 26,212 17,279 -

Percent 2.3% 2.0% 3.6% 2.6% 2.6% 1.7% -

Samples required dilution due to high concentrations of target analytes.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

Pond C

Sample ID Pond C Pond C Pond C Pond C Pond C Pond C Cleanup

L-3, 0-2 ft L-5, 0-2 ft L-5, 2-4 ft M-4, 0-2 ft M-5, 0-2 ft M-5, 2-3 ft Standard

Date Collected 10/13/08 MRL 10/14/08 MRL 10/14/08 MRL 10/13/08 MRL 10/14/08 MRL 10/14/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 2.46 nd* (4.91) 33.0 11.5 44.4 12.6 22.2 11.2 25.6 13.6 27.6 13.8 -

Acenaphthylene 2.46 nd* (4.91) 5.75 nd* (11.5) 6.30 nd* (12.6) 5.60 nd* (11.2) 6.80 nd* (13.6) 6.90 nd* (13.8) -

Anthracene 62.1 49.1 205 11.5 483 314 218 11.2 210 13.6 360 345 -

Benzo(a)anthracene 336 49.1 768 286 1,060 314 789 279 688 339 925 345 -

Benzo(a)pyrene 361 49.1 496 286 618 314 599 279 496 339 659 345 -

Benzo(b)fluoranthene 654 49.1 902 286 1,140 314 1,220 279 982 339 1,250 345 -

Benzo(g,h,i)perylene 325 49.1 324 286 377 314 421 279 354 339 428 345 -

Benzo(k)fluoranthene 287 49.1 578 286 690 314 648 279 551 339 677 345 -

Chrysene 657 49.1 1,440 286 1,720 314 1,550 279 1,400 339 1,720 345 -

Dibenzo(a,h)anthracene 79.2 49.1 94.6 11.5 105 12.6 113 11.2 101 13.6 116 13.8 -

Fluoranthene 1,500 49.1 3,950 286 6,990 314 4,140 279 3,940 339 5,590 345 -

Fluorene 2.46 nd* (4.91) 36.3 11.5 64.0 12.6 24.8 11.2 49.5 13.6 39.2 13.8 -

Indeno(1,2,3-cd)pyrene 269 49.1 269 11.5 310 12.6 320 279 286 13.6 350 13.8 -

Naphthalene 2.46 nd* (4.91) 5.75 nd* (11.5) 6.30 nd* (12.6) 5.60 nd* (11.2) 6.80 nd* (13.6) 6.90 nd* (13.8) -

Phenanthrene 42.0 4.91 596 286 1,430 314 437 279 800 339 833 345 -
Pyrene 915 49.1 2,900 286 5,370 314 3,030 279 2,660 339 4,150 345 -

PAH Totals 5,497 12,603 20,414 13,543 12,557 17,139 -

Percent 0.5% 1.3% 2.0% 1.4% 1.3% 1.7% -

Pond D

Sample ID Pond D Pond D Pond D Pond D Pond D Pond D Cleanup

P-3, 0-2 ft P-4, 0-2.5 ft P-5, 0-2.5 ft P-6, 0-1.5 ft R-6, 0-1.5 ft U-5, 0-1.5 ft Standard

Date Collected 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL 10/13/08 MRL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acenaphthene 2.83 nd* (5.66) 42.4 7.16 12.2 6.26 2.49 nd* (4.98) 1.64 nd* (3.27) 1.42 nd* (2.83) -

Acenaphthylene 2.83 nd* (5.66) 3.58 nd* (7.16) 3.13 nd* (6.26) 2.49 nd* (4.98) 1.64 nd* (3.27) 1.42 nd* (2.83) -

Anthracene 62.1 5.66 432 286 152 6.26 63.0 49.8 8.49 3.27 5.51 2.83 -

Benzo(a)anthracene 436 56.6 1,460 286 454 125 341 49.8 134 32.7 204 28.3 -

Benzo(a)pyrene 417 56.6 778 286 314 125 318 49.8 245 32.7 287 28.3 -

Benzo(b)fluoranthene 712 56.6 1,200 286 502 125 553 49.8 434 32.7 743 28.3 -

Benzo(g,h,i)perylene 336 56.6 453 286 195 125 256 49.8 222 32.7 282 28.3 -

Benzo(k)fluoranthene 359 56.6 864 286 295 125 271 49.8 200 32.7 332 28.3 -

Chrysene 850 56.6 2,480 286 785 125 627 49.8 403 32.7 637 28.3 -

Dibenzo(a,h)anthracene 84.9 56.6 112 7.16 62.1 6.26 61.5 49.8 55.4 32.7 85.6 28.3 -

Fluoranthene 1,390 56.6 9,370 286 2,050 125 1,490 49.8 392 32.7 216 28.3 -

Fluorene 2.83 nd* (5.66) 45.4 7.16 16.0 6.26 2.49 nd* (4.98) 1.64 nd* (3.27) 1.42 nd* (2.83) -

Indeno(1,2,3-cd)pyrene 277 56.6 371 286 159 125 210 49.8 186 32.7 239 28.3 -

Naphthalene 2.83 nd* (5.66) 3.58 nd* (7.16) 3.13 nd* (6.26) 2.49 nd* (4.98) 1.64 nd* (3.27) 1.42 nd* (2.83) -

Phenanthrene 23.3 5.66 857 286 150 125 75.0 49.8 6.24 3.27 5.93 2.83 -
Pyrene 739 56.6 6,770 286 1,310 125 943 49.8 105 32.7 47.9 28.3 -

PAH Totals 5,698 25,242 6,463 5,218 2,398 3,091 -

Percent 0.6% 2.5% 0.6% 0.5% 0.2% 0.3% -

Samples required dilution due to high concentrations of target analytes.

mg/kg - milligrams per kilogram (dry)

MRL - Method Reporting Limit
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TABLE 1. October 2008 Goldendale NPDES Ponds Soil Sampling - PAH Dry Weight

Lockheed Martin Corporation, Goldendale, WA

nd* - Sample result for analyte was non-detectable. The reported number is one-half the MRL (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between sample analyses.

Page 7 of 7



 
 

 

 

 

 

 

APPENDIX A-1 

 

SWMU #1 – NPDES Ponds 
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SWMU #2 – East Surface Impoundment (ESI) 
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SWMU #2 – East Surface Impoundment (ESI) 
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SWMU #2 – East Surface Impoundment (ESI) 
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TABLE 1. SUMMARY OF 2010 GROUNDWATER ANALYTICAL RESULTS

EAST SURFACE IMPOUNDMENT, GOLDENDALE, WASHINGTON

MONITOR DATE CASING DEPTH TO G.W. PH COND. D.O. TEMP. TOTAL FLUORIDE SULFATE TOTAL DISSOLVED TOTAL DISSOLVED NOTES

WELL ID SAMPLED ELEV. WATER ELEV. CN IRON IRON MN MN

(ft msl) (feet) (ft msl) (S.U.) (µhos/cm) (oC) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Upgradient Monitoring Wells

IB-3 Mar-10 533.15 9.63 523.52 6.81 182 7.7 14.8 - <0.500 16.4 <0.100 - - -

Jun-10 10.33 522.82 7.11 194 5.3 15.1 - <0.500 15.6 <0.100 - - -

Jun-10* 0.850 15.7 <0.100 - - - Duplicate

Sep-10 12.09 521.06 7.07 178.5 6.1 16.5 - 0.25 16.1 <0.100

Dec-10 11.11 522.04 7.35 202.1 5.0 14.8 - 0.26 16.8 <0.100

Monitoring Well Screened in Uppermost Water-Bearing Zone

MW-10 Mar-10 514.79 8.32 506.47 6.91 750 7.3 13 - 5.32 204 <0.100 - - -

Jun-10 9.72 505.07 7.00 1283 5.0 14.3 - 9.30 389 <0.100 - - -

Sep-10 11.91 502.88 6.94 1993 5.07 18.5 - 4.0 747 0.430

Dec-10 7.82 506.97 7.49 639 4.51 16.1 - 7.3 140 <0.100

IB-5 Mar-10 503.26 11.57 491.69 7.07 1856 5.8 14.2 - <0.500 955 <0.100 - - -

Jun-10 11.68 491.58 7.21 1947 4.2 16.0 - <0.500 830 <0.100 - - -

Sep-10 12.68 490.58 7.32 1681 4.35 17.1 - 0.22 860 <0.100

Dec-10 14.01 489.25 7.90 1714 4.32 15.4 - 0.21 823 <0.100

Monitoring Well Screened in Deeper Water-Bearing Zones

IB-8 Mar-10 462.36 195.79 266.57 6.80 1609 7.4 20.4 - 1.88 797 <0.100 - - -

Mar-10* - 1.89 790 <0.100 - - - Duplicate

Jun-10 198.37 263.99 7.07 1685 4.3 20.5 - 4.20 630 <0.100 - - -

Sep-10 198.55 263.81 7.05 1459 5.45 20.8 - 2.7 679 <0.100

Sep-10* 2.7 671 <0.100 Duplicate

Dec-10 199.00 263.36 7.35 1640 5.8 18.1 - 2.8 740 <0.100

Dec-10* 2.8 738 <0.100

Rinsate Analysis

Rinsate-1 Mar-10 - - - - - <0.500 <1.00 <0.100 - - -

Rinsate-1 Jun-10 <0.500 <1.00 <0.100

Rinsate-1 Sep-10 <0.10 <1.00 <0.100

Rinsate-1 Dec-10 <0.10 <1.00 <0.100

Washington State Board of Health MCLs 0.20 4 250 0.3 0.3 0.05 0.05

ft msl = feet above mean sea level.

mg/L = milligrams per liter

DO = Dissolved Oxygen 

COND  = Specific conductance in micromhos per centimeter

µhos/cm = micromhos per centimeter

* Duplicate sample.

- Not sampled, measured, or analyzed or not available.

nd not detected

Bold Concentration exceeds Washington State Board of Health MCLs

MCL = Maximum Concentration Limit
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TABLE 2. HISTORIC GROUNDWATER ANALYTICAL RESULTS

EAST SURFACE IMPOUNDMENT, GOLDENDALE, WASHINGTON

MONITOR DATE CASING DEPTH TO G.W. PH COND. D.O. TEMP. TOTAL FLUORIDE SULFATE TOTAL DISSOLVED TOTAL DISSOLVED NOTES

WELL ID SAMPLED ELEV. WATER ELEV. CN IRON IRON MN MN

(ft msl) (feet) (ft msl) (S.U.) (µhos/cm) (oC) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Upgradient Monitoring Wells

IB-3 Jan-02 533.15 12.33 520.82 - - - - <0.005 0.260 20.4 <0.1 - 0.00446 -

Jul-02 12.70 520.45 - - - - <0.005 0.298 20.1 - - - -

Jan-03 11.25 521.90 - - - - 0.04 0.278 20.1 <0.1 - <0.002 -

Jul-03 11.70 521.45 - - - - <0.005 0.268 20.0 - - - -

Jan-05 12.23 520.92 6.98 196 - - - 0.265 19.3 0.121 - - - Laboratory pH and Conductivity.

Jan-05* - - 7.40 198 - - - 0.289 19.6 <0.100 - - - Duplicate

Apr-05 12.88 520.27 7.16 193 41.0 14.6 - <0.500 19.0 <0.150 - - -

Jul-05 12.50 520.65 7.22 186 3.0 18.7 - <0.500 19.1 <0.100 - - -

Jul-05* - - - - - - - <0.500 19.1 <0.100 - - - Duplicate

Oct-05 13.13 520.02 7.07 194 8.0 14.6 - <0.500 18.5 <0.100 - - -

Feb-06 6.25 526.90 7.10 197 4.0 14.2 - <0.500 21.3 <0.100 - - -

May-06 8.59 524.56 7.05 198 5.5 15.4 - <0.500 22.3 <0.100 - - -

Aug-06 11.13 522.02 6.96 193 4.0 14.9 - <0.500 20.9 <0.150 - - -

Aug-06* - - - - - - - <0.500 20.9 <0.150 - - - Duplicate

Sep-07 12.03 521.12 7.16 185 6.8 16.1 - <0.500 17.7 0.223 - - -

Mar-10 9.63 523.52 6.81 182 7.7 14.8 - <0.500 16.4 <0.100 - - -

Jun-10 10.33 522.82 7.11 194 5.3 15.1 - <0.500 15.6 <0.100 - - -

Jun-10* - - - - - 0.850 15.7 <0.100 - - - Duplicate

Sep-10 12.09 521.06 7.07 178.5 6.1 16.5 - 0.25 16.1 <0.100 - - -

Dec-10 11.11 522.04 7.35 202.1 5.0 14.8 - 0.26 16.8 <0.100 - - -

Monitoring Well Screened in Uppermost Water-Bearing Zone

MW-10 Jan-02 514.79 8.69 506.10 - - - <0.005 7.22 125 8.76 - 0.326 -

Jul-02 11.31 503.48 - - - - <0.005 5.64 602 - - - -

Jan-03 6.46 508.33 - - - - <0.005 8.31 87.3 1.33 <0.1 0.0646 <0.002

Jul-03 10.71 504.08 - - - - <0.005 5.33 683 - - - -

Jan-05 11.75 503.04 7.40 2230 - - - 4.64 858 3.19 - - - Laboratory pH and Conductivity.

Apr-05 12.52 502.27 6.95 2171 30.1 13.3 - 3.28 835 4.98 - - -

Jul-05 12.40 502.39 7.03 200 0.8 17.8 - 3.03 804 1.57 - - -

Oct-05 - - - - - - - - - - - - - Well dry. 

Feb-06 3.40 511.39 7.31 561 4.7 10.0 - 6.19 130 3.89 - - -

May-06 5.63 509.16 6.78 1931 2.9 14 - 2.66 711 0.288 - - -

May-06* - - - - - - - 2.66 712 0.286 - - - Duplicate

Aug-06 9.30 505.49 6.90 1819 5.0 17.4 - 2.87 642 6.46 - - -

Sep-07 11.34 503.45 6.83 2193 25.1 19.0 - 3.5 894 7.09 - - -

Mar-10 8.32 506.47 6.91 750 7.3 13 - 5.32 204 <0.100 - - -

Jun-10 9.72 505.07 7.00 1283 5.0 14.3 - 9.30 389 <0.100 - - -

Sep-10 11.91 502.88 6.94 1993 5.07 18.5 - 4.0 747 0.430 - - -

Dec-10 7.82 506.97 7.49 639 4.51 16.1 - 7.3 140 <0.100 - - -
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TABLE 2. HISTORIC GROUNDWATER ANALYTICAL RESULTS

EAST SURFACE IMPOUNDMENT, GOLDENDALE, WASHINGTON

MONITOR DATE CASING DEPTH TO G.W. PH COND. D.O. TEMP. TOTAL FLUORIDE SULFATE TOTAL DISSOLVED TOTAL DISSOLVED NOTES

WELL ID SAMPLED ELEV. WATER ELEV. CN IRON IRON MN MN

(ft msl) (feet) (ft msl) (S.U.) (µhos/cm) (oC) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

IB-5 Jan-02 503.26 13.48 489.78 - - - - <0.005 0.150 1710 0.432 - 0.0430 -

Jul-02 12.86 490.40 - - - - <0.005 0.171 1520 - - - -

Jan-03 12.09 491.17 - - - - <0.005 0.165 1610 <0.1 - 0.00741 -

Jul-03 11.99 491.27 - - - - <0.005 0.163 1440 - - - -

Jan-05 12.25 491.01 7.55 2710 - - - 0.186 1470 1.40 - - - Laboratory pH and Conductivity.

Apr-05 14.08 489.18 7.24 2605 44.2 14..4 - <0.500 1390 0.168 - - -

Jul-05 14.20 489.06 7.30 2482 4.3 18.5 - <0.500 1480 0.155 - - -

Oct-05 14.92 488.34 7.16 2602 5.7 15.7 - <0.500 1460 <0.100 - - -

Feb-06 8.32 494.94 7.09 235 1.2 13.7 - <0.500 1240 3.71 - - -

May-06 13.79 489.47 7.14 2231 7.1 15.5 - <0.500 1140 9.72 - - - Water silty, slow recovery. Bailed 

3 well volumes on 5/23 and returned 

to collect sample on 5/24.

Aug-06 14.40 488.86 7.02 2204 6.0 15.9 - <0.500 1170 6.14 - - -

Sep-07 13.31 489.95 7.21 2062 32.5 17.5 - <0.500 1080 <0.00200 - - -

Mar-10 11.57 491.69 7.07 1856 5.8 14.2 - <0.500 955 <0.100 - - -

Jun-10 11.68 491.58 7.21 1947 4.2 16.0 - <0.500 830 <0.100 - - -

Sep-10 12.68 490.58 7.32 1681 4.35 17.1 - 0.22 860 <0.100 - - -

Dec-10 14.01 489.25 7.90 1714 4.32 15.4 - 0.21 823 <0.100 - - -

Monitoring Well Screened in Deeper Water-Bearing Zones

IB-8 Jan-02 462.36 196.08 266.28 - - - - 0.04 1.38 744 <0.1 - <0.002 -

Jul-02 197.57 264.79 - - - - 0.06 1.50 741 - - - -

Jan-03 196.05 266.31 - - - - 0.06 1.76 723 0.271 - 0.00491 -

Jul-03 198.69 263.67 - - - - 0.07 2.12 764 - - - -

Nov-05 197.73 264.63 7.14 2029 4.8 17.4 - <0.500 20.4 <0.100 - - -

Nov-05* - - - - - - - <0.500 8.79 <0.100 - - - Duplicate

Feb-06 195.72 266.64 7.08 1993 1.7 17.5 - 1.9 910 <0.100 - - -

Feb-06* - - - - - - - 1.9 911 <0.100 - - - Duplicate

May-06 197.55 264.81 6.41 2062 4.1 18.5 - 1.99 952 <0.100 - - -

Aug-06 198.34 264.02 7.10 2109 6.0 19.9 - 2.00 965 <0.150 - - -

Sep-07 198.58 263.78 7.00 2024 54.6 20.1 - 2.01 981 0.0332 - - -

Sep-07* - 2.00 991 0.0266 - - - Duplicate

Mar-10 195.79 266.57 6.80 1609 7.4 20.4 - 1.88 797 <0.100 - - -

Mar-10* - 1.89 790 <0.100 - - - Duplicate

Jun-10 198.37 263.99 7.07 1685 4.3 20.5 - 4.20 630 <0.100 - - -

Sep-10 198.55 263.81 7.05 1459 5.45 20.8 - 2.7 679 <0.100 - - -

Sep-10* - - - - - 2.7 671 <0.100 - - - Duplicate

Dec-10 199.00 263.36 7.35 1640 5.8 18.1 - 2.8 740 <0.100 - - -

Dec-10* - - - - - 2.8 738 <0.100 - - -
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TABLE 2. HISTORIC GROUNDWATER ANALYTICAL RESULTS

EAST SURFACE IMPOUNDMENT, GOLDENDALE, WASHINGTON

MONITOR DATE CASING DEPTH TO G.W. PH COND. D.O. TEMP. TOTAL FLUORIDE SULFATE TOTAL DISSOLVED TOTAL DISSOLVED NOTES

WELL ID SAMPLED ELEV. WATER ELEV. CN IRON IRON MN MN

(ft msl) (feet) (ft msl) (S.U.) (µhos/cm) (oC) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Rinsate Analysis

Rinsate-1 Jan-05 7.51 <10.0 - - - <0.100 <1.00 <0.100 - - -

Rinsate-1 Apr-05 - - - - - <0.500 1.73 <0.150 - - -

Rinsate-1 Jul-05 - - - - - <0.500 <1.00 - - - - no Fe sample container

Rinsate-1 Oct-05 - - - - - <0.500 <1.00 <0.100 - - -

EB-110705 Nov-05 - - - - - <0.500 10 <0.100 - - -

Rinsate-1 Feb-06 - - - - - <0.500 <1.00 <0.100 - - -

GD-EB-052406 May-06 - - - - - <0.500 <1.00 <0.150 - - -

Rinsate-1 Aug-06 - - - - - <0.500 <1.00 <0.150 - - -

Rinsate-1 Sep-07 - - - - - <0.500 <1.00 18 - - -

Rinsate-1 Mar-10 - - - - - <0.500 <1.00 <0.100 - - -

Rinsate-1 Jun-10 - - - - - <0.500 <1.00 <0.100 - - -

Rinsate-1 Sep-10 - - - - - <0.10 <1.00 <0.100 - - -

Rinsate-1 Dec-10 - - - - - <0.10 <1.00 <0.100 - - -

Washington State Board of Health MCLs 0.20 4 250 0.3 0.3 0.05 0.05

ft msl = feet above mean sea level.

mg/L = milligrams per liter

DO = Dissolved Oxygen 

COND  = Specific conductance in micromhos per centimeter

µhos/cm = micromhos per centimeter

* Duplicate sample.

- Not sampled, measured, or analyzed or not available.

nd not detected

Bold Concentration exceeds Washington State Board of Health MCLs

MCL = Maximum Concentration Limit
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APPENDIX A-3 

SWMU #3 – Intermittent Sludge Disposal Ponds 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-3 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-3 

 

SWMU #3 – Intermittent Sludge Disposal Ponds 
 
 

URS (2008b) 
Cleanup Action Report 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-3 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



LOCKHEED MARTIN
GOLDENDALE ALUMINUM FACILITY
KLICKITAT COUNTY, WASHINGTON

SITE PLAN MAP

FIGURE 2

Source:  NAIP Imagery, 2006.
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DRAFT

Table 1
Summary of ESDA Material Excavation Areas
Lockheed Martin Corporation
Goldendale, Washington

A 9800 510 1.4 3 4
B 5500 578 2.8 2.5 4
C 11300 173 0.4 3 4
D 4700 133 0.8 2 4
EF 6200 203 0.9 1.6 4
G 12400 200 0.4 0.8 4
H 600 60 2.7 0.5 4
I 5200 350 1.8 2 4
J 30900 1039 0.9 3 4
K 26800 605 0.6 4 4
L 16200 678 1.1 2 4

M1 45100 1077 0.6 3 8
M2 38600 660 0.5 1 8
M3 79500 1248 0.4 1 8
N 6900 132 0.5 1.5 4

Area Avg. Depth 
(ft)

No. Confirmation 
Samples

Approximate 
Max. Depth (ft)

Approximate
Volume (CY)Ft2

P:\36298241 Goldendale Task 5\Report\Table 1 Pond Excavation Sizes.xls )Areas)
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DRAFTTable 2
Analytical Results for Polycyclic Aromatic Hydrocarbons in Soil (mg/kg)
East Surface Deposit Area
Lockheed-Martin Corporation
Goldendale, Washington

Excavated 
Area Sample ID1 Sample Depth   

(inches bgs) Date Collected TTEC 1-Methylnaphthalene 2-Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benzo(a)        

anthracene2
Benzo(a)        
pyrene2

Benzo(b)       
fluoranthene2

Benzo(g,h,i)      
perylene

Benzo(k)       
fluoranthene2 Chrysene2 Dibenz(a,h)      

anthracene2 Fluoranthene Fluorene
Indeno(1,2,3-cd)   

pyrene2 Naphthalene Phenanthrene Pyrene

A-1-C 0-4 11/21/2007 0.008305 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 UJ 0.0110 U 0.0110 UJ 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U

A-2-E 0-4 11/21/2007 0.008671 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 UJ 0.0114 U 0.0114 U 0.0121 J 0.0114 U 0.0114 UJ 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U

A-3-S 0-4 11/21/2007 0.0079275 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 UJ 0.0105 U 0.0105 UJ 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U
A-4-W 0-4 11/21/2007 0.0082295 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 UJ 0.0109 U 0.0109 UJ 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U

B-1-C 0-4 11/21/2007 0.0080785 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 UJ 0.0107 U 0.0107 UJ 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U

B-2-E 0-4 11/21/2007 0.0082295 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 UJ 0.0109 U 0.0109 UJ 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U

B-3-S 0-4 11/21/2007 0.0082295 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 UJ 0.0109 U 0.0109 UJ 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U
B-4-W 0-4 11/21/2007 0.0080785 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 UJ 0.0107 U 0.0107 UJ 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U

C-1-C 0-4 11/28/2007 0.0080785 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U 0.0107 U

C-2-E 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

C-3-S 0-4 11/28/2007 0.008305 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U
C-4-W 0-4 11/28/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

D-1-C 0-4 11/28/2007 0.0092865 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U 0.0123 U

D-2-W 0-4 11/28/2007 0.009513 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U 0.0126 U

D-3-E 0-4 11/28/2007 0.009815 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U
D-4-S 0-4 11/28/2007 0.008607 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U

EF-1 0-4 11/19/2007 0.017652 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 UJ 0.0118 UJ 0.0118 UJ 0.0158 J 0.0142 0.0118 UJ 0.0118 U 0.0118 U 0.0118 UJ 0.0118 U 0.0118 U 0.0158

EF-2-S 0-4 11/21/2007 0.009433 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 UJ 0.0124 U 0.0124 UJ 0.0133 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0149

EF-3-W 0-4 11/21/2007 0.0098905 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 UJ 0.0131 U 0.0131 UJ 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U
EF-4-E 0-4 11/21/2007 0.0094375 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 UJ 0.0125 U 0.0125 UJ 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U

G-1-C 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

G-2-W 0-4 11/28/2007 0.008305 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U

G-3-E 0-4 11/28/2007 0.008909 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U 0.0118 U
G-4-S 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

H-1-C 0-4 11/28/2007 0.05475 0.0104 U 0.0104 U 0.0104 U 0.0104 U 0.0104 U 0.0104 U 0.0389 0.0104 U 0.0765 J 0.0640 0.0410 0.0202 J 0.0153 0.0104 U 0.0598 J 0.0104 U 0.0104 U 0.0139

H-2-E 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

H-3-W 0-4 11/28/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U
H-4-N 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

I-1-C 0-4 11/28/2007 0.009362 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U 0.0124 U

I-2-E 0-4 11/28/2007 0.0094375 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U 0.0125 U

I-3-W 0-4 11/28/2007 0.0079275 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U 0.0105 U
I-4-N 0-4 11/28/2007 0.008607 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U

J-1-C 0-4 11/28/2007 0.0149765 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.108 J 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0133 U 0.0560 J 0.0133 U 0.0133 U 0.0133 U

J-2-E 0-4 11/28/2007 0.011766 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0395 J 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0132 U 0.0246 J 0.0132 U 0.0132 U 0.0132 U

J-3-S 0-4 11/28/2007 0.0098905 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U 0.0131 U
J-4-N 0-4 11/28/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

K-1-C 0-4 11/28/2007 0.0097395 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U 0.0129 U

K-2-E 0-4 11/28/2007 0.0089845 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U

K-3-S 0-4 11/28/2007 0.010419 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U 0.0138 U
K-4-W 0-4 11/28/2007 0.0106455 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U 0.0141 U

L-1-C 0-4 11/29/2007 0.0082295 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U 0.0109 U

L-2-E 0-4 11/29/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

L-3-S 0-4 11/29/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U
L-4-W 0-4 11/29/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

Method A          
(industrial land use) 2 NE NE NE NE NE NE 2 NE NE NE NE NE NE NE NE 5 NE NE

Method C 18 1,100 14,000 210,000 NE 1,100,000 NE3 18 NE3 NE NE3 NE3 NE3 140,000 140,000 NE3 70,000 NE 110,000
MTCA Soil Cleanup Levels

L

A

K

D

C

B

J

I

H

G

E/F
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DRAFTTable 2
Analytical Results for Polycyclic Aromatic Hydrocarbons in Soil (mg/kg)
East Surface Deposit Area
Lockheed-Martin Corporation
Goldendale, Washington

Excavated 
Area Sample ID1 Sample Depth   

(inches bgs) Date Collected TTEC 1-Methylnaphthalene 2-Methylnaphthalene Acenaphthene Acenaphthylene Anthracene
Benzo(a)        

anthracene2
Benzo(a)        
pyrene2

Benzo(b)       
fluoranthene2

Benzo(g,h,i)      
perylene

Benzo(k)       
fluoranthene2 Chrysene2 Dibenz(a,h)      

anthracene2 Fluoranthene Fluorene
Indeno(1,2,3-cd)   

pyrene2 Naphthalene Phenanthrene Pyrene

M1-1-C1 0-4 12/7/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U

M1-2-E1 0-4 12/7/2007 0.008607 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 UJ 0.0114 UJ 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U

M1-3-W1 0-4 12/7/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 UJ 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 UJ 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M1-4-N1 0-4 12/7/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 UJ 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 UJ 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

M1-5-C2 0-4 12/7/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 UJ 0.0112 UJ 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M1-6-W2 0-4 12/7/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U

M1-7-E2 0-4 12/7/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 UJ 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 UJ 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M1-8-N2 0-4 12/7/2007 0.0083805 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 UJ 0.0111 UJ 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U

M2-1-C1 0-4 12/6/2007 0.008305 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U

M2-2-E1 0-4 12/6/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U

M2-3-S1 0-4 12/6/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U

M2-4-W1 0-4 12/6/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M2-5-C2 0-4 12/6/2007 0.008607 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 UJ 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 U 0.0114 UJ 0.0114 U 0.0114 U 0.0114 U 0.0114 U

M2-6-E2 0-4 12/6/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M2-7-S2 0-4 12/6/2007 0.008456 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0112 U

M2-8-W2 0-4 12/6/2007 0.008758 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U

M3-1-C1 0-4 12/6/2007 0.015256 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0110 U 0.0220 J 0.0543 0.0191 0.0176 0.0125 0.0110 U 0.0110 UJ 0.0367 0.0110 U 0.0110 U 0.0110 U

M3-2-NE 0-4 12/6/2007 0.0089845 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U 0.0119 U

M3-3-SE 0-4 12/6/2007 0.009815 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U 0.0130 U

M3-4-WC 0-4 12/6/2007 0.008003 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U

M3-5-C2 0-4 12/6/2007 0.008758 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U

M3-6-EC 0-4 12/6/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U

M3-7-SW 0-4 12/6/2007 0.007852 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ 0.0104 UJ
M3-8-NW 0-4 12/6/2007 0.0086825 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U

N-1-C 0-4 12/6/2007 0.008758 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 UJ 0.0116 U 0.0116 U 0.0116 U 0.0116 U

N-2-E 0-4 12/6/2007 0.0085315 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 UJ 0.0113 U 0.0113 U 0.0113 U 0.0113 U

N-3-S 0-4 12/6/2007 0.008758 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U 0.0116 U
N-4-W 0-4 12/6/2007 0.0086825 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 UJ 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0115 UJ 0.0115 U 0.0115 U 0.0115 U 0.0115 U

SP-1-C1 0-4 12/11/2007 0.55871 0.0112 U 0.0112 U 0.0112 U 0.0112 U 0.0120 0.186 0.371 0.613 0.373 0.553 0.701 0.127 0.210 0.0112 U 0.328 0.0112 U 0.0600 0.283

SP-2-E 0-4 12/11/2007 0.056437 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0286 0.0376 0.0602 0.0339 0.0474 0.0557 0.0150 0.0542 0.0113 U 0.0316 0.0113 U 0.0158 0.0331

SP-3-S 0-4 12/11/2007 0.37672 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.0111 U 0.110 0.246 0.433 0.331 0.363 0.482 0.0940 0.124 0.0111 U 0.259 0.0111 U 0.0289 0.164

SP-4-W-1 0-4 12/11/2007 1.9221 0.0115 U 0.0115 U 0.0115 U 0.0115 U 0.0177 0.539 1.23 1.83 2.11 2.02 2.61 0.581 0.563 0.0115 U 1.69 0.0115 U 0.0716 0.982

Method A          
(industrial land use) 2 NE NE NE NE NE NE 2 NE NE NE NE NE NE NE NE 5 NE NE

Method C 18 1,100 14,000 210,000 NE 1,100,000 NE3 18 NE3 NE NE3 NE3 NE3 140,000 140,000 NE3 70,000 NE 110,000

Notes:
Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  MTCA Method C values are from Ecology website CLARC tables downloaded December 2007 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 
bgs - below ground surface
ND - Not detected
NE - Not established
PAH - Polycyclic aromatic hydrocarbon
TTEC - Total Toxicity Equivalent Soil Concentration.  When a PAH is reported as not detected, a value of one-half the reporting limit is used for the TTEC calculation.
U - Compound was analyzed for but not detected above the reporting limit shown.
UJ - Compound was analyzed for but not detected above the reporting limit shown.  The reporting limit is an estimated value.
J - Estimated concentration. 
1Extensions "Confirmation", "Confirm", and "-0-4" were removed from the sample IDs listed in the analytical laboratory reports.
2These compounds are considered carcinogenic PAHs (c-PAHs) and are subject to WAC-173-340 Toxicity Equivalent Soil Concentration calculations. 
3When establishing and determining compliance with cleanup levels and remediation levels for mixutres of cPAHs under MTCA, the mixture shall be considered a single hazardous substance.  For cPAHs, the reference chemical 
     is benzo(a)pyrene and the toxicity equivalency factor for each cPAH is an estimate of the relative toxicity of the cPAH compound when compared to benzo(a)pyrene.

MTCA Soil Cleanup Levels

Stockpile

M1

M2

M3

N
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Table 3
Soil Data 95% Confidence Limit Calculation Results

Lockheed Martin Corporation
Goldendale, Washington

General UCL Statistics for Full Data Sets

User Selected Options

From File   I:\WM&RD\Lockheed Martin\Goldendale\ESDA Pond Remediation\Technical\Analytical\Lockhee

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

TTEC-All

General Statistics

Number of Valid Observations 113 Number of Distinct Observations 70

Raw Statistics Log-transformed Statistics

Minimum 0 Log Statistics Not Avaliable

Maximum 3.867

Mean 0.245

Median 0.00898

SD 0.555

Coefficient of Variation 2.265

Skewness 3.674

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.349 Not Available

Lilliefors Critical Value 0.0833

Data appear Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.332    95% H-UCL N/A

Assuming Normal Distribution    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 0.332    95% Adjusted-CLT UCL 0.35

   95% Modified-t UCL 0.335

Gamma Distribution Test Data Distribution

Gamma Statistics Not Available Data do not follow a Discernable Distribution (0.05)

Potential UCL to Use

Use 95% Chebyshev (Mean, Sd) UCL 0.473    95% CLT UCL 0.331

   95% Jackknife UCL 0.332

   95% Standard Bootstrap UCL 0.33

   95% Bootstrap-t UCL 0.359

   95% Hall's Bootstrap UCL 0.378

   95% Percentile Bootstrap UCL 0.335

   95% BCA Bootstrap UCL 0.363

95% Chebyshev(Mean, Sd) UCL 0.473

97.5% Chebyshev(Mean, Sd) UCL 0.571

99% Chebyshev(Mean, Sd) UCL 0.765



Table 3
Soil Data 95% Confidence Limit Calculation Results

Lockheed Martin Corporation
Goldendale, Washington

TTEC-2007

General Statistics

Number of Valid Observations 76 Number of Distinct Observations 34

Raw Statistics Log-transformed Statistics

Minimum 0.00785 Minimum of Log Data -4.847

Maximum 1.922 Maximum of Log Data 0.653

Mean 0.0475 Mean of log Data -4.495

Median 0.00853 SD of log Data 0.926

SD 0.231

Coefficient of Variation 4.854

Skewness 7.538

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.486 Lilliefors Test Statistic 0.407

Lilliefors Critical Value 0.102 Lilliefors Critical Value 0.102

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0916    95% H-UCL 0.0216

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0262

   95% Adjusted-CLT UCL 0.115  97.5% Chebyshev (MVUE) UCL 0.0302

   95% Modified-t UCL 0.0954    99% Chebyshev (MVUE) UCL 0.038

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.438 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.109

nu star 66.51

Approximate Chi Square Value (.05) 48.75 Nonparametric Statistics

Adjusted Level of Significance 0.0468    95% CLT UCL 0.091

Adjusted Chi Square Value 48.45    95% Jackknife UCL 0.0916

   95% Standard Bootstrap UCL 0.0909

Anderson-Darling Test Statistic 25.14    95% Bootstrap-t UCL 0.231

Anderson-Darling 5% Critical Value 0.831    95% Hall's Bootstrap UCL 0.248

Kolmogorov-Smirnov Test Statistic 0.49    95% Percentile Bootstrap UCL 0.0971

Kolmogorov-Smirnov 5% Critical Value 0.109    95% BCA Bootstrap UCL 0.123

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.163

97.5% Chebyshev(Mean, Sd) UCL 0.213

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.311

   95% Approximate Gamma UCL 0.0648

   95% Adjusted Gamma UCL 0.0652

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.163



 
 

 

 

 

 

 

APPENDIX A-3 

 

SWMU #3 – Intermittent Sludge Disposal Ponds 
 
 

ARCADIS (2007a) 
Site Investigation and Closure Alternatives Analysis 

 
 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-3 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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Table 2c. Lateral Extent PAH Discrete Sample Analyses (TEF)
East Surface Deposit Area - 2006 Soil Sampling
Lockheed Martin Corporation, Goldendale, Washington

ANALYTE SAMPLE ANALYSIS - LATERAL EXTENT (OUTSIDE SEDIMENT PERIMETER)
Area A B C D EF EF G G

Sample ID A-L1-0-4 1 B-L1-0-4 C-L1-0-4 D-L1-0-4 EF-L1-0-4 EF-L2-0-4 G-L1-0-4 G-L2-0-4
Date 11/07/06 11/07/06 11/08/06 11/08/06 11/08/06 11/08/06 11/07/06 11/07/06
Time 11:30 12:50 11:15 10:40 9:55 10:00 16:45 16:50
Units mg/kg 2 TEF 3 mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg

Benzo (a) anthracene 0.32 0.10 0.03 0.28 0.10 0.03 0.66 0.10 0.07 0.16 0.10 0.02 0.05 0.10 0.01 nd* 0.05 0.10 0.01 nd* 0.04 0.10 0.00 0.03 0.10 0.00
Benzo (a) pyrene 0.50 1.00 0.50 0.46 1.00 0.46 0.98 1.00 0.98 0.29 1.00 0.29 0.53 1.00 0.53 0.50 1.00 0.50 0.06 1.00 0.06 0.05 1.00 0.05
Benzo (b) fluoranthene 0.67 0.10 0.07 0.54 0.10 0.05 1.08 0.10 0.11 0.34 0.10 0.03 0.59 0.10 0.06 0.64 0.10 0.06 0.07 0.10 0.01 0.07 0.10 0.01
Benzo (k) fluoranthene 0.57 0.10 0.06 0.48 0.10 0.05 0.76 0.10 0.08 0.25 0.10 0.02 0.51 0.10 0.05 0.57 0.10 0.06 0.05 0.10 0.00 0.11 0.10 0.01
Chrysene 0.51 0.01 0.01 0.43 0.01 0.00 0.92 0.01 0.01 0.23 0.01 0.00 0.53 0.01 0.01 0.49 0.01 0.00 0.05 0.01 0.00 0.07 0.01 0.00
Dibenzo (a,h) anthracene 0.20 0.40 0.08 0.02 0.40 0.01 nd* 0.05 0.40 0.02 nd* 0.02 0.40 0.01 nd* 0.05 0.40 0.02 nd* 0.05 0.40 0.02 nd* 0.00 0.40 0.00 nd* 0.04 0.40 0.02
Indeno (1,2,3-cd) pyrene 0.67 0.10 0.07 0.42 0.10 0.04 0.69 0.10 0.07 0.23 0.10 0.02 0.05 0.10 0.01 nd* 0.66 0.10 0.07 0.05 0.10 0.00 0.11 0.10 0.01

Total PAHs 5.52 0.81 4.05 0.65 8.23 1.33 2.41 0.39 4.22 0.68 4.71 0.72 0.52 0.08 0.77 0.10

ANALYTE SAMPLE ANALYSIS - LATERAL EXTENT (OUTSIDE SEDIMENT PERIMETER)
Area GY H I I J J J J

Sample ID GY-L1-0-4 H-L2-0-4 I-L1-0-4 I-L2-0-4 J-L1-0-4 J-L2-0-4 J-L3-0-4 J-L4-0-4
Date 11/08/06 11/07/06 11/07/06 11/07/06 11/08/06 11/08/06 11/08/06 11/08/06
Time 12:05 16:30 15:30 15:35 14:10 14:15 14:18 14:20
Units mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg

Benzo (a) anthracene 0.02 0.10 0.00 nd* 1.02 0.10 0.10 0.05 0.10 0.00 nd* 0.61 0.10 0.06 0.63 0.10 0.06 0.07 0.10 0.01 0.48 0.10 0.05 1.52 0.10 0.15
Benzo (a) pyrene 0.22 1.00 0.22 1.56 1.00 1.56 0.55 1.00 0.55 0.90 1.00 0.90 1.01 1.00 1.01 0.12 1.00 0.12 0.81 1.00 0.81 2.55 1.00 2.55
Benzo (b) fluoranthene 0.30 0.10 0.03 1.88 0.10 0.19 0.94 0.10 0.09 1.17 0.10 0.12 1.17 0.10 0.12 0.14 0.10 0.01 0.97 0.10 0.10 2.94 0.10 0.29
Benzo (k) fluoranthene 0.24 0.10 0.02 1.48 0.10 0.15 0.67 0.10 0.07 0.98 0.10 0.10 0.91 0.10 0.09 0.12 0.10 0.01 0.75 0.10 0.08 3.05 0.10 0.31
Chrysene 0.21 0.01 0.00 1.46 0.01 0.01 0.59 0.01 0.01 1.03 0.01 0.01 0.97 0.01 0.01 0.10 0.01 0.00 0.71 0.01 0.01 2.32 0.01 0.02
Dibenzo (a,h) anthracene 0.02 0.40 0.01 nd* 0.10 0.40 0.04 nd* 0.05 0.40 0.02 nd* 0.05 0.40 0.02 nd* 0.05 0.40 0.02 nd* 0.04 0.40 0.02 0.35 0.40 0.14 1.31 0.40 0.52
Indeno (1,2,3-cd) pyrene 0.31 0.10 0.03 1.50 0.10 0.15 0.93 0.10 0.09 0.85 0.10 0.08 0.96 0.10 0.10 0.14 0.10 0.01 0.95 0.10 0.09 4.12 0.10 0.41

Total PAHs 2.23 0.31 14.35 2.20 5.49 0.84 9.27 1.29 9.07 1.41 1.17 0.19 7.87 1.27 28.61 4.26

ANALYTE SAMPLE ANALYSIS - LATERAL EXTENT (OUTSIDE SEDIMENT PERIMETER)
Area J J K K K K K L

Sample ID J-L5-0-4 J-L6-0-4 K-L1, 0-4 K-L2, 0-4 K-L3, 0-4 K-L4, 0-4 K-L5, 0-4 L-L1, 0-4
Date 11/08/06 11/08/06 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06
Time 14:22 14:25 8:40 8:35 8:32 8:30 8:25 10:45
Units mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg

Benzo (a) anthracene 0.84 0.10 0.08 0.45 0.10 0.04 0.32 0.10 0.03 0.68 0.10 0.07 0.01 0.10 0.00 nd* 0.25 0.10 0.02 0.04 0.10 0.00 0.00 0.10 0.00 nd*
Benzo (a) pyrene 1.25 1.00 1.25 0.69 1.00 0.69 0.50 1.00 0.50 0.97 1.00 0.97 0.11 1.00 0.11 0.37 1.00 0.37 0.06 1.00 0.06 0.00 1.00 0.00 nd*
Benzo (b) fluoranthene 1.61 0.10 0.16 0.76 0.10 0.08 0.67 0.10 0.07 2.29 0.10 0.23 0.13 0.10 0.01 0.57 0.10 0.06 0.12 0.10 0.01 0.05 0.10 0.00
Benzo (k) fluoranthene 1.11 0.10 0.11 0.62 0.10 0.06 0.57 0.10 0.06 0.04 0.10 0.00 nd* 0.11 0.10 0.01 0.43 0.10 0.04 0.00 0.10 0.00 nd* 0.00 0.10 0.00 nd*
Chrysene 1.29 0.01 0.01 0.63 0.01 0.01 0.51 0.01 0.01 1.09 0.01 0.01 0.11 0.01 0.00 0.49 0.01 0.00 0.06 0.01 0.00 0.02 0.01 0.00
Dibenzo (a,h) anthracene 0.05 0.40 0.02 nd* 0.19 0.40 0.08 0.20 0.40 0.08 0.43 0.40 0.17 0.01 0.40 0.00 nd* 0.21 0.40 0.08 0.03 0.40 0.01 0.00 0.40 0.00 nd*
Indeno (1,2,3-cd) pyrene 1.16 0.10 0.12 0.64 0.10 0.06 0.67 0.10 0.07 1.14 0.10 0.11 0.14 0.10 0.01 0.52 0.10 0.05 0.07 0.10 0.01 0.03 0.10 0.00

Total PAHs 12.40 1.76 6.43 1.02 8.74 0.81 10.57 1.57 1.07 0.15 4.25 0.64 0.60 0.09 0.16 0.01

1  A-L1-0-4 - Denotes sediment area A, lateral extent (discrete) sample 1, collected from 0-4 inch depth. Each sample was collected from one foot outside the estimated pond perimeter. 
2  mg/kg dry
3  TEF - Toxicity Equivalency Factors (WAC 173-340-708(8))
nd* - Sample result for analyte was non-detectable. The reported number is one-half the detection limit (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between samples.



Table 2c. Lateral Extent PAH Discrete Sample Analyses (TEF)
East Surface Deposit Area - 2006 Soil Sampling
Lockheed Martin Corporation, Goldendale, Washington

ANALYTE SAMPLE ANALYSIS - LATERAL EXTENT (OUTSIDE SEDIMENT PERIMETER)
Area M1 M1 M1 M1 M2 M2 M2 M2

Sample ID M1-L1, 0-4 1 M1-L2, 0-4 M1-L3, 0-4 M1-L4-0-4 M2-L1 0-4 M2-L2 0-4 M2-L3, 0-4 M2-L4, 0-4
Date 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06 11/09/06
Time 11:05 11:40 12:45 12:47 13:12 13:50 14:32 14:37
Units mg/kg 2 TEF 3 mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg

Benzo (a) anthracene 0.08 0.10 0.01 0.02 0.10 0.00 0.00 0.10 0.00 nd* 0.02 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.03 0.10 0.00
Benzo (a) pyrene 0.11 1.00 0.11 0.05 1.00 0.05 0.00 1.00 0.00 nd* 0.22 1.00 0.22 0.02 1.00 0.02 0.00 1.00 0.00 nd* 0.00 1.00 0.00 nd* 0.09 1.00 0.09
Benzo (b) fluoranthene 0.56 0.10 0.06 0.10 0.10 0.01 0.05 0.10 0.01 0.85 0.10 0.08 0.05 0.10 0.01 0.00 0.10 0.00 nd* 0.01 0.10 0.00 nd* 0.37 0.10 0.04
Benzo (k) fluoranthene 0.00 0.10 0.00 nd* 0.09 0.10 0.01 0.00 0.10 0.00 nd* 0.02 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.01 0.10 0.00 nd* 0.00 0.10 0.00 nd*
Chrysene 0.17 0.01 0.00 0.05 0.01 0.00 0.02 0.01 0.00 0.36 0.01 0.00 0.03 0.01 0.00 0.00 0.01 0.00 nd* 0.00 0.01 0.00 nd* 0.16 0.01 0.00
Dibenzo (a,h) anthracene 0.14 0.40 0.06 0.06 0.40 0.02 0.00 0.40 0.00 nd* 0.17 0.40 0.07 0.00 0.40 0.00 nd* 0.00 0.40 0.00 nd* 0.00 0.40 0.00 nd* 0.11 0.40 0.04
Indeno (1,2,3-cd) pyrene 0.47 0.10 0.05 0.19 0.10 0.02 0.04 0.10 0.00 0.55 0.10 0.06 0.04 0.10 0.00 0.00 0.10 0.00 nd* 0.00 0.10 0.00 nd* 0.35 0.10 0.04

Total PAHs 2.41 0.28 0.98 0.12 0.21 0.01 3.58 0.44 0.21 0.03 0.03 0.00 0.04 0.00 1.70 0.21

ANALYTE SAMPLE ANALYSIS - LATERAL EXTENT (OUTSIDE SEDIMENT PERIMETER)
Area M3 M3 M3 M3

Sample ID M3-L1 0-4 M3-L2 0-4 M3-L3 0-4 M3-L4 0-4
Date 11/09/06 11/09/06 11/09/06 11/09/06
Time 15:30 15:27 15:25 15:00
Units mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg mg/kg TEF mg/kg

Benzo (a) anthracene 0.02 0.10 0.00 nd* 0.05 0.10 0.00 nd* 0.02 0.10 0.00 nd* 0.02 0.10 0.00
Benzo (a) pyrene 0.23 1.00 0.23 0.05 1.00 0.05 nd* 0.21 1.00 0.21 0.03 1.00 0.03
Benzo (b) fluoranthene 0.49 0.10 0.05 1.96 0.10 0.20 1.90 0.10 0.19 0.13 0.10 0.01
Benzo (k) fluoranthene 0.48 0.10 0.05 0.05 0.10 0.00 nd* 0.02 0.10 0.00 nd* 0.00 0.10 0.00 nd*
Chrysene 0.34 0.01 0.00 0.80 0.01 0.01 0.48 0.01 0.00 0.07 0.01 0.00
Dibenzo (a,h) anthracene 0.27 0.40 0.11 0.40 0.40 0.16 0.44 0.40 0.17 0.02 0.40 0.01
Indeno (1,2,3-cd) pyrene 0.89 0.10 0.09 1.42 0.10 0.14 1.48 0.10 0.15 0.05 0.10 0.01

Total PAHs 4.35 0.52 7.55 0.56 6.83 0.73 0.47 0.06

1  M1-L1-0-4 - Denotes sediment area M1, lateral extent (discrete) sample 1, collected from 0-4 inch depth. Each sample was collected from one foot outside the estimated pond perimeter. 
2  mg/kg dry
3  TEF - Toxicity Equivalency Factors (WAC 173-340-708(8))
nd* - Sample result for analyte was non-detectable. The reported number is one-half the detection limit (mg/kg). Due to the range of sample dilution requirements, the detection limit may vary between samples.
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SWMU #4 – West Surface Impoundment 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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SWMU #4 – West Surface Impoundment 
 
 

Parametrix (2004d) 
WSI As-Built Drawings 
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SWMU #4 – West Surface Impoundment 
 
 

GeoPro (2014) 
2014 Annual Monitoring Report 
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FIGURE 3

WEST SURFACE IMPOUNDMENT

GROUNDWATER CONTOUR MAP
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 2014 Annual Groundwater Monitoring Report
West Surface Impoundment

Former Columbia Gorge Aluminum Smelter

Sulfate Fluoride Chloride CN (total) Sulfate Fluoride Chloride CN (total) Sulfate Fluoride Chloride CN (total)
Lowest 
Groundwater 
Protection 
Standard

250 0.96 250 0.2 250 0.96 250 0.2 250 0.96 250 0.2

Sample Date
2/16/2005 10 0.9 5.6 <0.01 2300 0.6 130 <0.01 940 1.8 29 0.04
5/11/2005 9.8 0.3 4.6 <0.01 2500 0.4 140 <0.01 910 1.5 31 0.05
8/29/2005 8.9 0.4 4.2 <0.01 2700 0.6 120 <0.01 670 1.2 28 0.04
11/1/2005 9.6 0.9 4.7 <0.01 2600 0.9 130 <0.01 670 2.7 28 0.03
2/27/2006 9.27 2.8 4.2 <0.01 2610 0.7 118 <0.01 1570 2.3 43 0.03
6/5/2006 9.8 0.2 4.9 <0.05 2220 0.2 113 <0.01 1650 3.2 48 0.03
7/31/2006 9.8 0.1 4.6 <0.01 2000 3.7 110 <0.01 860 2.3 35 0.08
10/9/2006 9.7 <0.2 4.5 <0.01 2500 3.8 110 <0.01 850 1.9 30 0.03
3/13/2007 10 <0.1 6.6 <0.01 2500 3.8 110 <0.01 1100 3.4 45 0.04
6/22/2007 1 <10 4.89 <0.01 2500 <10 97 <0.01 1100 <10 36 <0.01
9/24/2007 10 <1 4.2 <0.01 2200 <1 124.79 <0.01 760 1.2 30 0.04
11/14/2007 ‐ ‐ ‐ <0.01 ‐ ‐ ‐ <0.01 ‐ ‐ ‐ 0.043
5/8/2008 10 <1 4 <0.01 2200 <50 100 <0.01 2700 <50 100 0.05

10/14/2008 10 0.1 4.5 <0.01 2600 <10 100 <0.01 860 <10 30 0.04
5/29/2009 9 <1 3 <0.02 2200 <1 96 <0.02 2000 2 68 0.03
10/27/2009 10 <1 5.5 <0.02 2606 <1 110 <0.02 760 <1 79 <0.02
5/26/2010 9.3 <1 4.4 <0.02 2300 2.3 120 <0.02 2200 4.4 83 0.032
10/6/2010 8.9 <1 3.6 <0.02 2400 <1 110 <0.02 710 1 23 0.022
7/26/2011 7.8 <1 3.6 <0.02 2000 <1 98 <0.02 1800 3.3 62 0.028
4/19/2012 10 0.18 3.8 <0.005 2200 0.16 90 <0.005 5800 1.9 180 0.007
6/20/2013 9.4 0.16 4.8 <0.005 1900 0.16 91 0.006 4700 3.1 99 0.008
4/25/2014 9.5 0.19 4.9 <0.005 2000 0.18 91 <0.006 6100 2 190 ND<0.005

Summary Post‐Closure Groundwater Sample Analyses (mg/L): page 1 of 2

Upgradient Well MW‐8A Downgradient Well MW‐3B Downgradient Well MW‐10A

GeoPro LLC APPENDIX A1



 2014 Annual Groundwater Monitoring Report
West Surface Impoundment

Former Columbia Gorge Aluminum Smelter

Sulfate Fluoride Chloride CN (total) Sulfate Fluoride Chloride CN (total) Sulfate Fluoride Chloride CN (total)
Lowest 
Groundwater 
Protection 
Standard

250 0.96 250 0.2 250 0.96 250 0.2 250 0.96 250 0.2

Sample Date
2/16/2005 Dry Dry Dry Dry 4000 9.6 110 0.35 1500 0.6 86 <0.01
5/11/2005 Dry Dry Dry Dry 3500 8.6 90 0.24 1300 0.4 91 <0.01
8/29/2005 Dry Dry Dry Dry 3600 30 71 0.27 1500 0.4 75 <0.01
11/1/2005 Dry Dry Dry Dry 2800 25 75 0.19 1300 1.8 84 <0.01
2/27/2006 Dry Dry Dry Dry 2170 31 53 0.19 1520 0.9 83 <0.01
6/5/2006 Dry Dry Dry Dry 2380 27 63 0.2 1490 0.2 91 <0.01
7/31/2006 Dry Dry Dry Dry 3300 30 98 0.17 1500 2.6 89 <0.01
10/9/2006 Dry Dry Dry Dry 3900 24 130 0.01 1600 2.4 80 <0.01
3/13/2007 1800 6.3 150 <0.01 4400 16 140 0.12 1600 2.6 93 <0.01
6/22/2007 Dry Dry Dry Dry 7900 19 170 <0.01 1700 <1 77 <0.01
9/24/2007 Dry Dry Dry Dry 6400 <50 200 0.03 1400 <50 100 <0.01
11/14/2007 Dry Dry Dry Dry ‐ ‐ ‐ <0.01 ‐ ‐ ‐ <0.01
5/8/2008 Dry Dry Dry Dry 5500 <50 100 0.19 1300 <50 70 <0.01

10/14/2008 Dry Dry Dry Dry 6500 20 180 0.12 1600 <1 80 <0.01
5/29/2009 Dry Dry Dry Dry 7000 30 210 0.14 1500 1 81 <0.01
10/27/2009 Dry Dry Dry Dry 5900 24 160 0.044 1200 <1 70 <0.01
5/26/2010 Dry Dry Dry Dry 5200 32 170 0.14 1500 2 100 <0.02
10/6/2010 Dry Dry Dry Dry 4000 18 120 0.086 1600 <1 84 <0.02
7/26/2011 Dry Dry Dry Dry 3900 23 130 0.066 1600 <1 89 <0.02
4/19/2012 Dry Dry Dry Dry Dry Dry Dry Dry 1700 0.2 79 <0.005
6/20/2013 Dry Dry Dry Dry 2300 17 66 0.028 1500 0.13 84 <0.005
4/25/2014 Dry Dry Dry Dry 2100 18 61 0.037 1700 0.12 79 <0.005

Summary Post‐Closure Groundwater Sample Analyses (mg/L): page 2 of 2

Downgradient Well MW‐12A Downgradient Well MW‐14A Downgradient Well MW‐18

GeoPro LLC APPENDIX A1



2014	Annual	Groundwater	Monitoring	Report	 Former	Columbia	Gorge	Aluminum	Smelter	
West	Surface	Impoundment	

GeoPro	LLC	

Appendix	B1	
Multi‐Well	Time‐Series	Graphs:	Sulfate,	

Fluoride,	Chloride,	Cyanide	
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West	Surface	Impoundment	

GeoPro	LLC	

Appendix	B2	
Summary	of	Results	‐	Mann‐Kendall	Test	

for	Trend	
	 	



2014 Annual Groundwater Monitoring Report
West Surface Impoundment

Former Columbia Gorge Aluminum Smelter

Well ID Analyte n S Variance Z Probability Trend
MW‐3B Sulfate 21 -81 1074 2.441 0.008 Significantly Negative

Fluoride 21 -40 1076 1.189 0.121 Negative

Chloride 21 -130 1076 3.933 0.000 Significantly Negative

Cyanide 22 13 904 0.399 0.369 Positive

MW‐8A Sulfate 21 -13 1048 0.371 0.371 Negative

Fluoride 21 -29 1048 0.865 0.21 Negative

Chloride 21 -43 1089 1.273 0.109 Negative

Cyanide 22 0 968 ‐0.032 0.5 Neutral

MW‐10A Sulfate 21 78 1093 2.329 0.009 Significantly Positive

Fluoride 21 17 1092 0.484 0.327 Positive

Chloride 21 102 1092 3.056 0.001 Significantly Positive

Cyanide 22 -98 1224 2.773 0.00384 Significantly Negative

MW‐12A Sulfate 1 ‐ ‐ ‐ ‐ ‐
Fluoride 1 ‐ ‐ ‐ ‐ ‐
Chloride 1 ‐ ‐ ‐ ‐ ‐
Cyanide 1 ‐ ‐ ‐ ‐ ‐

MW‐14A Sulfate 20 16 948 0.016 0.119 Positive

Fluoride 20 -18 941 0.552 0.293 Negative

Chloride 20 36 948 1.137 0.13 Positive

Cyanide 21 -102 1090 3.059 0.001 Significantly Negative

MW‐18 Sulfate 21 61 1045 1.856 0.037 Significantly Positive

Fluoride 21 -42 1076 1.250 0.109 Negative

Chloride 21 -32 1087 0.940 0.265 Negative

Cyanide 22 -9 757 0.291 0.219 Negative

Notes:
n = Sample size

Variance = Standard Deviation of S Squared

Probability from Table A.21 [Hollander and Wolfe (1973)]
Trends significant at alpha = 0.05 or less are shown in bold type

S = Mann‐Kendall test statistic; calculated based on S and the estimated variance when the sample size 

Z = Approximate normal test statistic; calculated based on S and the estimated variance when the 

SUMMARY MANN‐KENDALL TEST FOR TREND RESULTS

GeoPro LLC APPENDIX B2



 
 

 

 

 

 

 

APPENDIX A-5 

 

SWMU #5 – Line A Secondary Scrubber Recycle Station 
 
 

Goldendale Aluminum Company (2002a) 
O&M Manual for Secondary Roof Scrubbers 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-5 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 







 
 

 

 

 

 

 

APPENDIX A-6 

 

SWMU #6 – Line B, C, D Secondary Scrubber Recycle Stations 
 
 

Goldendale Aluminum Company (2002a) 
O&M Manual for Secondary Roof Scrubbers 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-6 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 







 
 

 

 

 

 

 

APPENDIX A-7 

 

SWMU #7 – Decommissioned Air Pollution Control Equipment 
 
 

ENSR (1991) 
Air Emission Control Figure RCRA Part B Permit Application 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-7 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-7 

 

SWMU #7 – Decommissioned Air Pollution Control Equipment 
 
 

Ecology (1997a) 
Letter Regarding WESP Demolition 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-7 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 







 
 

 

 

 

 

 

 

APPENDIX A-8 

 

SWMU #8 – Tertiary Treatment Plant 
 
 

Goldendale Aluminum Company (2002a) 
O&M Manual Description of Tertiary Treatment Plant 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-8 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 













 
 

 

 

 

 

 

APPENDIX A-9 

 

SWMU #9 – Paste Plant Recycle Water System 
 
 

Columbia Aluminum Corporation (1991) 
Paste Plant Recycle Water System Schematic and Memo 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-9 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 











 
 

 

 

 

 

 

APPENDIX A-9 

 

SWMU #9 – Paste Plant Recycle Water System 
 
 

Harvey Aluminum (1985) 
Paste Plant Area Design Drawing 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-9 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-10 

 

SWMU #10 – North Pot Liner Soaking Station 
 
 

URS (2008e) 
Draft RI/FS Report 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-10 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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DRAFT RIFS Report

Goldendale Aluminum Company Smelter 

North and South Pot Liner Soaking Stations

Table 3

Summary of Soil Analytical Results

North & South Potliner Soaking Station Areas

Lockheed-Martin Corporation

Goldendale, Washington

Sample ID: B-NS-1 B-NS-2 B-NS-3 B-NS-4 B-NS-5 B-NS-6 B-NS-7 B-NS-8 MW-E6 TP-NS-1 TP-NS-1

Sample Date: 6/20/2008 6/20/2008 6/20/2008 6/20/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/24/2008 6/24/2008

Sample Depth (ft bgs): 1.5 1.5 1.5 1.5 1.5 3.0 1.5 1.5 10.5 1.0 2.0

Sample Type: Soil Boring

PAHs (mg/kg)

1-Methylnaphthalene 1,100 0.0472 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0591 U 0.110 U 0.0683 U 0.0115 U 0.657 U 2.86 UJ

2-Methylnaphthalene 14,000 0.0708 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0867 0.110 U 0.0683 U 0.0115 U 0.875 2.86 UJ

Acenaphthene 210,000 0.271 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0591 U 0.236 0.0774 0.0115 U 3.76 2.86 UJ

Acenaphthylene NE 0.443 U 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0591 U 0.110 U 0.0683 U 0.0115 U 0.657 U 2.86 UJ

Anthracene 1,100,000 0.333 0.191 0.0563 UJ 0.0781 0.0164 U 0.0631 0.42 0.109 0.0115 U 4.99 2.86 J

Benzo(a)anthracene 
a See note a 3.09 1.67 0.150 J 0.177 0.0895 0.103 2.54 0.893 0.0115 U 47.7 30.0 J

Benzo(a)pyrene 
a 18 2.07 2.25 0.180 J 0.230 0.100 0.146 2.57 J 1.13 0.0115 U 44.7 35.7 J

Benzo(b)fluoranthene 
a See note a 2.26 2.68 0.158 J 0.243 0.105 0.150 3.02 J 1.13 0.0115 U 53.4 41.8 J

Benzo(g,h,i)perylene NE 2.12 3.43 0.304 J 0.325 0.131 0.465 2.40 J 1.43 0.0115 U 26.4 29.6 J

Benzo(k)fluoranthene 
a See note a 1.89 1.62 0.158 J 0.193 0.0808 0.0986 2.10 J 0.806 0.0115 U 37.2 23.3 J

Chrysene
 a See note a 3.51 1.87 0.169 J 0.218 0.0993 0.146 2.55 1.06 0.0115 U 54.0 38.4 J

Dibenz(a,h)anthracene 
a See note a 0.814 1.07 0.0975 J 0.107 0.0469 0.0749 0.883 J 0.506 0.0115 U 10.5 9.74 J

Fluoranthene 140,000 4.00 2.16 0.225 J 0.206 0.0961 0.106 3.95 1.01 0.0115 U 69.1 47.5 J

Fluorene 140,000 0.201 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0591 U 0.140 0.0683 U 0.0115 U 2.32 J 2.86 UJ

Indeno(1,2,3-cd)pyrene 
a See note a 1.89 2.83 0.225 J 0.247 0.111 0.225 2.13 J 1.24 0.0115 U 24.9 25.6 J

Naphthalene 70,000 0.0738 0.124 U 0.0563 UJ 0.0617 U 0.0164 U 0.0591 U 0.110 U 0.0683 U 0.0115 U 1.18 J 2.86 UJ

Phenanthrene NE 1.77 0.705 0.0938 J 0.0740 0.0448 0.0631 1.91 0.446 0.0115 U 24.2 13.7 J

Pyrene 110,000 5.00 3.00 0.341 J 0.321 0.131 0.221 5.31 1.55 0.0115 U 46.5 37.8 J

TTEC Concentration (cPAHs) (mg/kg) 18 3.1 3.3 0.26 0.33 0.14 0.21 3.7 1.6 NA 63 49

PCBs (ug/kg) 66,000 
b ND ND ND ND ND ND ND ND ND NA NA

Total Metals (mg/kg)

Arsenic 88 2.85 U 2.67 U 2.61 U 2.63 U 4.13 U 2.71 U 2.63 U 2.94 U 2.88 U 11.5 NA

Barium 700,000 62.9 J 55.9 J 44.9 J 33.2 J 136 J 72.5 J 58.4 J 81.4 J 85.5 J 107 J NA

Cadmium 3,500 0.239 0.228 0.209 U 0.211 U 0.331 U 0.421 0.211 U 0.503 0.231 U 0.744 NA

Chromium 5,300,000 / 11,000 
c 5.12 J 4.78 J 2.04 J 2.73 J 12.5 J 4.85 J 2.60 J 4.28 J 5.55 J 71.4 NA

Lead 1,000 
e 7.27 2.06 1.57 U 1.58 U 2.48 U 4.11 1.58 U 4.86 1.73 U 28.3 NA

Mercury 1,100 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U NA

Selenium 18,000 2.85 U 2.67 U 2.61 U 2.63 U 4.13 U 2.71 U 2.63 U 2.94 U 2.88 U 2.97 U NA

Silver 18,000 0.569 U 0.534 U 0.522 U 0.527 U 0.826 U 0.541 U 0.526 U 0.588 U 0.577 U 0.593 U NA

Conventionals (mg/kg)

Total cyanide 70,000 1.1 U 0.82 U 2.1 1.8 1.4 U 2.60 0.79 U 0.98 U 0.74 U 0.15 NA

Fluoride 210,000 57.0 116 64.0 21.7 307 51.5 731 328 65.8 235 NA

Sulfate NE 57.4 6.60 9.31 6.36 9.20 213 14.1 23.8 10.8 123 NA

Notes:

Shaded data indicate detections above laboratory reporting limits.
Bold data indicate exceedance of MTCA Method C industrial cleanup levels.

bgs - Below ground surface

NA - Not applicable

NE - Not established

PCBs - Polychlorinated biphenyl compounds

TTEC - Total toxicity equivalent soil concentration

U/ND - Compound was analyzed for but not detected above the reporting limit 

UJ - Compound was analyzed for but not detected above the reporting limit shown.  The reporting limit is an estimated value.

J - Estimated concentration; see Appendix C.
a
 These compounds are considered carcinogenic PAHs (c-PAHs) and are subject to WAC-173-340 Toxicity Equivalent Soil Concentration calculations. 
b
 Listed levels are for total PCBs.
c
 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.
e
 MTCA Method A industrial cleanup level; Method C does not present a soil cleanup level for lead

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded July 2008 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

Test PitSoil Boring

MTCA Soil 

Cleanup Levels

Method C 

(ingestion)
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DRAFT RIFS Report

Goldendale Aluminum Company Smelter 

North and South Pot Liner Soaking Stations

Table 4

Summary of Groundwater Analytical Results

North & South Potliner Soaking Station Areas

Lockheed-Martin Corporation

Goldendale, Washington

Sample ID:

Sample Date: 6/26/2008 (DUP) 8/2/2008

Depth to Water (ft) 18.09 16.78

TOC Elevation (ft MSL) 499.90 499.90

Groundwater Elevation (ft MSL) 481.81 481.81

TPH (mg/L)

Gasoline-Range 1.0 
a NE 0.100 U NA NA

Diesel-Range 0.5 
a NE 0.236 U NA NA

Heavy Oil-Range 0.5 
a NE 0.100 U NA NA

VOCs (mg/L) Varies Varies ND NA NA

PAHs (mg/L) Varies Varies NA ND ND

PCBs (ug/L) 0.44 Varies ND NA NA

Total Metals (mg/L)

Arsenic 0.005 
a 0.01 0.00100 U NA NA

Barium 7 2 0.013 NA NA

Cadmium 0.018 0.005 0.00200 U NA NA

Chromium 53 / 0.11 
b 0.1 0.00800 U NA NA

Lead 0.015 
a 0.015 0.00100 U NA NA

Mercury 0.011 0.002 0.000200 U NA NA

Selenium 0.18 0.05 0.00119 NA NA

Silver 0.18 NE 0.0100 U NA NA

Conventionals (mg/L)

Total cyanide NE 0.2 NA 0.050 U 0.050 U

WAD cyanide NE NE NA 0.010 U 0.010 U

Fluoride 2.1 4.0 NA 2.34 2.32

Sulfate NE 250 
c NA 76.0 77.7

Notes:

Shaded data indicate detections above laboratory reporting limits.

Only detected results for VOCs and PCBs are shown.

DUP - Field Duplicate

NA - Not analyzed

ND - Compounds were not detected above the specific compound reporting limits.

NE - Not established

PCBs - Polychlorinated biphenyl compounds

TPH - Total petroleum hydrocarbons

VOCs - Volatile organic compounds

U - Compound was analyzed for but not detected above the reporting limit shown.

b
 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded 

July 2008   (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

a
 MTCA Method A cleanup levels; see Section 3.5.

c
 The sulfate MCL is a secondary MCL set to protect against aesthetic affects such as color, taste and odor; exceeding this MCL does 

not pose a risk to public health.

MCLs 

MTCA 

Groundwater 

Cleanup Levels

MW-E7
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APPENDIX A-11 

 

SWMU #11 – South Pot Liner Soaking Station 
 
 

Refer to SWMU #10 (Appendix A-10) 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-11 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-12 

 

SWMU #12 – East SPL Storage Area 
 
 

URS (2008c) 
Draft RI/FS Report 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-12 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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Table 3

Summary of Soil Analytical Results

East SPL Storage Area

Lockheed-Martin Corporation

Goldendale, Washington

Sample ID: SPL-1 SPL-2 SPL-3 SPL-4 SPL-5 SPL-6 SPL-7 SPL-8 SPL-9 SPL-10 SPL-11 SPL-12 SPL-13 SPL-14-1.5 SPL-15 SPL-16 SPL-17 B-SPL-1 MW-E8

Sample Date: 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008 6/24/2008

Sample Depth (ft bgs): 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0 1.0-1.5 0.5-1.0 0.5-1.0 0.5-1.0 1.0 - 3.0 15.0

Sample Type:

PAHs (mg/kg)

1-Methylnaphthalene 1,100 0.174 U 0.328 U 0.0416 U 0.0217 U 0.0215 U 0.0109 U 0.0108 U 0.350 0.338 0.0414 U 0.0106 U 0.287 U 0.330 U 0.189 U 0.330 U 0.289 U 0.108 U 0.0108 U 0.0106 U

2-Methylnaphthalene 14,000 0.174 U 0.328 U 0.0416 U 0.0217 U 0.0215 U 0.0109 U 0.0108 U 0.547 0.432 0.0414 U 0.0106 U 0.287 U 0.330 0.189 U 0.330 U 0.289 U 0.108 U 0.0108 U 0.0106 U

Acenaphthene 210,000 0.521 1.51 0.147 0.0405 0.127 0.0160 0.0151 2.34 1.73 0.0441 0.0317 0.364 1.96 0.189 0.330 U 0.637 0.302 0.0108 U 0.0106 U

Acenaphthylene NE 0.174 U 0.328 U 0.0416 U 0.0217 U 0.0215 U 0.0109 U 0.0108 U 0.328 U 0.282 U 0.0414 U 0.0106 U 0.287 U 0.330 U 0.189 U 0.330 U 0.289 U 0.108 U 0.0108 U 0.0106 U

Anthracene 1,100,000 0.614 1.55 0.264 0.0550 0.250 0.0240 0.0251 3.30 3.14 0.0772 0.0451 0.537 3.08 0.316 1.76 3.55 0.475 0.0108 U 0.0106 U

Benzo(a)anthracene 
a See note a 5.13 13.2 2.31 0.576 2.35 0.201 0.301 38.5 17.5 0.703 0.429 4.10 23.9 2.24 2.09 5.00 2.41 0.0368 0.0106 U

Benzo(a)pyrene 
a 18 5.46 14.5 2.27 0.554 1.84 0.208 0.358 25.0 16.5 0.844 0.452 4.50 22.2 2.54 3.00 6.33 3.15 0.0462 0.0106 U

Benzo(b)fluoranthene
 a See note a 7.38 18.6 2.68 0.738 2.00 0.265 0.467 38.3 20.6 0.995 0.583 4.70 24.7 2.87 3.44 6.66 3.64 0.0419 0.0106 U

Benzo(g,h,i)perylene NE 4.07 12.4 2.05 0.480 1.68 0.189 0.305 26.3 14.2 0.777 0.371 4.29 18.5 2.03 2.60 6.27 1.17 0.0585 0.106

Benzo(k)fluoranthene 
a See note a 4.69 11.0 1.82 0.484 1.37 0.184 0.304 22.0 13.4 0.868 0.399 4.56 19.4 1.88 2.67 4.63 3.23 0.0296 0.0106 U

Chrysene 
a See note a 5.43 13.8 2.41 0.639 2.38 0.220 0.333 43.4 17.9 0.794 0.473 4.75 24.3 2.32 2.69 5.81 2.53 0.0368 0.0106 U

Dibenz(a,h)anthracene 
a See note a 1.66 4.99 0.861 0.202 0.619 0.0787 0.121 11.7 6.12 0.312 0.155 1.86 7.84 0.808 0.947 2.10 0.489 0.0209 0.0106 U

Fluoranthene 140,000 8.04 19.5 3.26 0.778 3.40 0.296 0.444 49.1 29.9 0.904 0.612 5.73 33.1 3.02 3.22 7.29 4.79 0.0599 0.0106 U

Fluorene 140,000 0.255 0.591 0.0888 0.0231 0.0730 0.0109 U 0.0108 U 1.75 0.976 0.0414 U 0.0162 0.287 U 1.21 0.189 U 0.330 U 0.289 U 0.158 0.0108 U 0.0106 U

Indeno(1,2,3-cd)pyrene 
a See note a 4.09 12.2 2.05 0.470 1.54 0.188 0.304 27.0 14.4 0.769 0.372 4.18 18.5 1.96 2.2 5.31 1.17 0.0513 0.0106

Naphthalene 70,000 0.174 U 0.328 U 0.0416 U 0.0217 U 0.0215 U 0.0109 U 0.0108 U 0.525 0.357 0.0414 U 0.0106 U 0.287 U 0.419 0.189 U 0.330 U 0.289 U 0.108 U 0.0108 U 0.0106 U

Phenanthrene NE 2.71 6.52 1.12 0.255 1.20 0.103 0.116 17.1 13.7 0.292 0.201 2.07 12.7 1.10 1.74 3.61 2.31 J 0 0.0106 U

Pyrene 110,000 5.67 15 2.45 0.648 3.49 0.235 0.406 44.7 24.8 0.736 0.535 5.29 30.3 2.59 2.51 7.27 2.49 0.0715 0.0106 U

TTEC Concentration (cPAHs) (mg/kg) 18 7.8 21 3.3 0.81 2.7 0.30 0.51 39 24 1.2 0.65 6.5 32 3.5 4.2 8.8 4.3 0.1 0.0011

PCBs (ug/kg) 66,000
b NA ND* NA NA NA NA NA ND* NA NA NA NA ND* ND* NA NA NA NA NA

Total Metals (mg/kg)

Arsenic 88 2.89 U 2.72 U 2.67 U 2.74 U 2.73 U 2.81 U 2.73 U 2.68 U 2.61 U 2.61 U 2.71 U 2.60 U 5.01 38.6 2.73 U 2.76 U 2.74 U 2.68 U 2.73 U

Barium 700,000 107 J 109 J 53.8 J 140 J 143 J 123 J 128 J 150 J 119 J 95.7 J 120 J 98.2 J 115 J 112 J 40.0 J 113 J 117 J 67.5 J 72.7

Cadmium 3,500 0.439 0.509 0.214 U 0.227 0.256 0.225 U 0.225 0.884 0.461 0.278 0.224 0.231 0.761 0.455 0.218 U 0.402 0.271 0.214 U 0.219 U

Chromium 5,300,000 / 11,000
c 6.32 J 6.01 J 4.94 J 10.7 J 14.9 J 16.5 J 15.3 J 17.6 J 19.0 J 8.49 J 10.7 5.43 10.7 5.82 3.45 10.6 9.91 6.43 J 5.46

Lead NE 4.33 5.50 2.44 3.91 5.10 4.40 4.18 19.6 11.7 2.15 4.10 3.99 18.0 1.71 U 1.64 U 7.80 3.75 1.97 2.74

Mercury 1,100 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U

Selenium 18,000 2.89 U 4.23 2.67 U 2.74 U 2.73 U 2.81 U 2.73 U 2.68 U 2.61 U 2.61 U 2.71 U 2.60 U 5.68 11.3 2.73 U 2.76 U 2.74 U 2.68 U 2.73 U

Silver 18,000 0.579 U 0.545 U 0.534 U 0.547 U 0.545 U 0.562 U 0.545 U 0.536 U 0.522 U 0.521 U 0.543 U 0.521 U 0.551 U 0.570 U 0.545 U 0.551 U 0.548 U 0.535 U 0.546 U

Conventionals (mg/kg)

Total cyanide 70,000 2.5 0.055 U 0.054 U 0.065 0.054 U 0.055 U 0.053 U 0.053 U 0.91 0.11 6.1 0.13 0.054 U 0.056 U 0.054 U 0.25 0.10 3.00 0.97 U

Fluoride 210,000 977 1380 773 296 636 178 79.4 664 636 220 167 346 995 1920 249 743 302 55.2 24.8

Sulfate NE 30.0 22.8 10.7 12.0 15.1 4.41 U 4.28 U 29.9 242 52.3 174 4.17 U 14.5 29.9 8.19 24.6 63.5 65.7 25.2

Notes:

Bold data indicate exceedance of MTCA Method C industrial cleanup levels.

bgs - below ground surface

mg/kg - milligrams per kilogram

µg/kg - micrograms per kilogram

NA - not applicable

NE - not established

PCBs - polychlorinated biphenyl compounds

PAHs - polynuclear/polycyclic aromatic hydrocarbons

TTEC - total toxicity equivalent soil concentration
a
 These compounds are considered carcinogenic PAHs (cPAHs) and are subject to WAC-173-340 Toxicity Equivalent Soil Concentration calculations. 
b
 Listed levels are for total PCBs.
c
 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

U/ND - Compound was analyzed for but not detected above the reporting limit shown.

UJ - Compound was analyzed for but not detected above the reporting limit shown.  The reporting limit is an estimated value.

J - Estimated concentration. 

Method C 

(ingestion)

MTCA Soil 

Cleanup Levels

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340. Values are from Ecology website CLARC tables downloaded July 2008 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).  

Soil Boring
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SWMU #13 – West SPL Storage Area 
 
 

CH2MHill (1988b) 
Landfill Cap Design Drawings 
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SWMU #13 – West SPL Storage Area 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-13 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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SWMU #13 – West SPL Storage Area 
 
 

CH2MHill (1996c) 
Slope Repairs and Grading Plan 
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SWMU #13 – West SPL Storage Area 
 
 

Bakemeier (2009) 
Groundwater Monitoring Data Summary 
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SWMU #14 – North SPL Storage Containment Building 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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SWMU #14 – North SPL Storage Containment Building 
 
 

Golder (1996b) 
Recommendations for Certification 
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SWMU #14 – North SPL Storage Containment Building 
 
 

CH2MHill (2009) 
Closure Certification Letter Report 
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TABLE 1
Sample Coordinates for May 2009 Sand Samples
Columbia Gorge Aluminum

Sample Location
X

RAND1 a
Y 

RAND2
X Coordinate b

Wall Length = 200 feet
Y Coordinate

Wall Length = 100 feet
SS-050609-01 0.25005 0.221819 50 22
SS-050609-02 0.723351 0.624242 145 62
SS-050609-03 0.141118 0.250092 28 25
SS-050609-04 0.716423 0.495914 143 50
SS-050609-05 0.097763 0.399581 20 40
SS-050609-06 0.129494 0.842842 26 84
Notes:

b Coordinates calculated by normalizing random number pairs to distances in feet from the southwest corner of the 
building by multiplying with corresponding wall length Sample locations found in the building by treating the southwest 
corner of the bldg as the origin of a Cartesian coordinate system.  The south wall served as the X axis and the west wall 
as the Y axis . A measuring wheel was used to measure coordinate distances from the southwest corner of the building.

a RAND1 and RAND2 generated using Microsoft Excel 2003 with Random Generator add-on application



Table 2
Raw Data - Analytical Results for Concrete and Dust Samples
Columbia Gorge Aluminum

Constituent Cyanide,
Free

Cyanide,
Total Fluoride, Total Fluoride, Water

Soluble

Screening Criteria: 1,600 240

Units: mg/Kg mg/Kg mg/Kg mg/L

Matrix Sample ID Sample Location
Date 

Sampled
CONCRETE   CON-S1-082608 NW corner of bldg 08/26/08 0.062 U 2.4 294 0.24
CONCRETE   CON-S2-082608 SW corner of bldg (crack location) 08/26/08 0.97 416 19,900 83.8
CONCRETE   CON-S3-082608 N central portion of bldg 08/26/08 0.063 U J 5.5 642 0.426
CONCRETE   CON-S4-082608 NE corner of bldg 08/26/08 0.013 U J 2.3 2,140 21.3
CONCRETE   CON-S5-082708 S central portion of bldg (crack location) 08/27/08 0.062 U 3.4 763 2.87
DUST DS-S1-082708 Concrete support post in E side of bldg 08/27/08 0.095 138 118,000 200
DUST DS-S2-082708 Concrete support post in W side of bldg 08/27/08 0.6 91.1 163,000 465
DUST DS-S3-082708 Rafters in central portion of bldg 08/27/08 0.15 127 133,000 171
DUST DS-S4-082708 Rafters in E side of bldg 08/27/08 0.13 45.9 172,000 117
DUST DS-S5-082708 Rafters in W side of bldg 08/27/08 0.16 50.8 136,000 33.6
DUST DS-S6-082708 Central section of W aluminum wall 08/27/08 0.25 79.2 128,000 141
DUST DS-S7-082708 Central section of N aluminum wall 08/27/08 0.36 103 129,000 187
DUST DS-S8-082708 Central section of S aluminum wall 08/27/08 0.22 106 117,000 322
DUST DS-S9-082708 Central section of E aluminum wall 08/27/08 0.46 190 138,000 442
DUST DS-S10-082708 Central section of S concrete wall 08/27/08 1.4 23.8 158,000 102
DUST DS-S11-082708 Central section of W concrete wall 08/27/08 0.3 21.9 125,000 37.5
DUST DS-S12-082708 Central section of E concrete wall 08/27/08 0.068 21.5 176,000 117
DUST DS-S13-082708 Central section of N concrete wall 08/27/08 0.14 31.8 162,000 88.6
Notes:
mg/kg = milligrams per kilogram
mg/L = milligrams per liter
CL = crack location
J = Estimated value
U = Constituent included in the analysis but not detected.
Bold results indicate result detected above the reporting limit.
Boxed results indicate result detected above screening criterion.
1) Screening criteria from SPL closure plan
2) Screening criteria derived from clean closure target level of 4,800 mg/kg water soluble fluoride. Based on the SPLP 
method 1312, using a 20 to 1 weight of liquid to solid the equivalent clean closure target level for a liquid is 240 mg/L.



Table 3
Raw Data - Analytical Results for Soil and Sand Samples
Columbia Gorge Aluminum

Constituent Cyanide, 
Free

Cyanide, 
Total

Fluoride, 
Total

Fluoride, Water 
Soluble

Screening Criteria: 32                  32 240

Units: mg/Kg mg/Kg mg/Kg mg/L

Matrix Sample ID Sample Location
Date 

Sampled
SAND SS-S1-082608 Inside bldg, 70 ft N & 25 ft E of SW Corner  (UCCS) 08/26/08 0.065 U 0.76 506 0.264
SAND SS-S2-082608 Inside bldg, 29 ft N & 50 ft E of SW Corner (CL)(UCCS) 08/26/08 0.44 35.5 2,890 19
SAND SS-S3-082608 Inside bldg, 82 ft N and 93 ft E of SW Corner (UCCS) 08/26/08 0.071 U 0.86 380 0.165
SAND SS-S4-082608 Inside bldg, 66 ft N and 174 ft E of SW Corner (UCCS) 08/26/08 0.065 U 2 2,150 6.12
SAND SS-S5-082708 Inside bldg, 36 ft N and 92 ft E of SW Corner (CL)(UCCS) 08/27/08 0.064 U 2.2 676 1.01
SAND SS-050609-01 Inside bldg, 22 ft N & 50 ft E of SW Corner 05/06/09 NA 5.31 NA NA
SAND SS-050609-02 Inside bldg, 62 ft N & 144 ft E of SW Corner 05/06/09 NA 1.78 NA NA
SAND SS-050609-03 Inside bldg, 25 ft N & 28 ft E of SW Corner 05/06/09 NA 1.11 NA NA
SAND SS-050609-04 Inside bldg, 50 ft N & 143 ft E of SW Corner 05/07/09 NA 0.282 U NA NA
SAND SS-050609-05 Inside bldg, 40 ft N & 20 ft E of SW Corner 05/07/09 NA 1.47 NA NA
SAND SS-050609-06 Inside bldg, 84 ft N & 26 ft E of SW Corner 05/07/09 NA 0.390 NA NA
SOIL SS-S6-082708 Outside bldg, next to W wall 08/27/08 0.0063 U J 0.075 U J 1,300 11.7
SOIL SS-S7-082708 Outside bldg, next to N wall 08/27/08 0.067 U 0.21 U J 2,620 5.82
SOIL SS-S8-082708 Outside bldg, next to E wall 08/27/08 0.093 U 0.26 U J 805 4.96
SOIL SS-S9-082708 Outside bldg, next to S wall 08/27/08 0.071 U 0.59 U 12,000 30
Notes:
mg/kg = milligrams per kilogram
mg/L = milligrams per liter
CL = crack location
NA = not analyzed
J = Estimated value
U = Analyte included in the anlaysis but not detected.
Bold results indicate result detected above the reporting limit.
Boxed results indicate result detected above screening criterion.
1) Screening criteria from SPL closure plan
2) Screening criteria derived from clean closure target level of 4,800 mg/kg water soluble fluoride. Based on the SPLP 
method 1312, using a 20 to 1 weight of liquid to solid the equivalent clean closure target level for a liquid is 240 mg/L.
3) For sand samples, the abbreviation UCCS means under corresponding concrete sample location



 
 

 

 

 

 

 

APPENDIX A-15 

 

SWMU #15 – South SPL Storage Building 
 
 

Golder (1996a) 
Closure Certification Report 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-15 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 











 
 

 

 

 

 

 

APPENDIX A-16 

 

SWMU #16 – SPL Handling Containment Building 
 
 

PGG (2011) 
Closure Certification 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-16 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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Total Cyanide  Free Cyanide  Fluoride 

Chemical 
Method  EPA 335.4  EPA 335.4  SM 4500‐CI E 

Units  ug/wipe  ug/wipe  mg/wipe 

Sample Number 

WS1  23  39.6  6.7 

WS2  3.8  15.9  4.4 

WS3  10.4  5.26  5.6 

WS4  3.59  18.7  3.2 

WS5  7.67  7.45  8.6 

WS6  5.98  13.1  4.5 

WS7  7.19  23.1  5.9 

WS8  4.94  37.8  2.5 

WS9  3.13  11.7  4 

WS9D  15.6  9.16  4.1 

WS10  33.6  23.5  2.6 

WS11  12.2  17.7  1.8 

WS12  15.2  13.5  5.5 

WS13  6.69  8.47  1.7 

WS14  7.86  21.6  1.6 

WS15  5.95  22.7  3.3 

WS16  21.8  117  5.3 

WS17  9.93  33.8  2.9 

WS18  16.6  40.7  4 

WS18D  19.1  36.8  4.2 
Notes: Wipe samples results in micrograms (ug) per wipe area of 100 centimeters square. 
Samples collected on June 10, 2011. 

	

Table	1	–	Cathode	Building	Interior	Surface	Wipe	Samples,	Cyanide	and	Fluoride	
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Sample 
Depth  Total Cyanide  Free Cyanide  Fluoride 

Chemical 
Method  SW846 9012  SW846 9012  SM 4500‐F C 

Units  inches  mg/kg  mg/kg  mg/kg 

Sample Number 

2‐23‐CR‐01  3‐6  <0.05  <0.05  98 

2‐23‐CR‐02  3‐6  0.054  <0.05  82 

2‐23‐CR‐03  3‐6  0.28  <0.05  230 

2‐23‐CR‐04  24‐30  <0.05  <0.05  29 

2‐23‐CR‐05  24‐30  <0.05  <0.05  29 

4‐4‐CR‐01  30  <0.05  <0.05  240 

4‐4‐CR‐02  30  <0.05  <0.05  60 

4‐4‐CR‐03  30  <0.05  <0.05  55 

4‐4‐CR‐04  30  <0.05  <0.05  28 

4‐4‐CR‐05  30  <0.05  <0.05  110 

4‐4‐CR‐06  30  <0.05  <0.05  190 

4‐4‐CR‐07  30  <0.05  <0.05  150 

4‐4‐CR‐08  30  <0.05  <0.05  46 

4‐4‐CR‐09  30  <0.05  <0.05  21 

4‐4‐CR‐10  30  <0.05  <0.05  17 

4‐4‐CR‐11  30  <0.05  <0.05  420 

4‐4‐CR‐12  30  <0.05  <0.05  94 
Notes: Soil samples collected from beneath the Cathode Building concrete floor slab. Samples 
collected on February 23, 2011 and April 4, 2011. 

	

Table	2	–	Cathode	Building	Floor	Sub‐Slab	Soil	Samples,	Cyanide	and	Fluoride	
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Sample Depth  Total Cyanide  Free Cyanide  Fluoride 

Chemical 
Method  SW846 9012  SW846 9012  SM 4500‐F C 

Units  Inches  mg/kg  mg/kg  mg/kg 

Sample Number 

4‐22‐CR‐NF  30  4.1  1  6.9 

4‐22‐CR‐SF  30  3  <0.25  14 

4‐22‐CR‐FC  Floor Slab  <0.25  <0.25  35 
Notes: Samples of concrete building footings (4‐22‐CR‐NF and 4‐22‐CR‐SF) collected from the surface of the footing 
at a depth of 30 inches below the floor slab. Sample of building concrete  collected after slab broken prior to 
disposal. 

	

Table	3	–	Cathode	Building	Concrete	Samples,	Cyanide	and	Fluoride	

	

	

	

Sample Depth  Total Cyanide  Free Cyanide  Fluoride 

Chemical 
Method 

  SW846 9012  SW846 9012  SM 4500‐F C 

Units  Feet  mg/kg  mg/kg  mg/kg 

Sample Number         

5‐6‐SW‐1  Surface  <0.05  <0.05  290 

5‐6‐EW‐2  Surface  0.24  <0.05  1100 

5‐6‐NW‐3  Surface  <0.05  <0.05  130 

5‐6‐WW‐4  Surface  <0.05  <0.05  2000 

5‐16‐CR‐EW‐1  3  <0.05  <0.05  490 

5‐16‐CR‐EW‐2  3  <0.05  <0.05  360 
Notes: Samples at building exterior collected on May 6, 2011. Confirmation samples collected after soil removal 
on May 16, 2011. 

	

Table	4	–	Cathode	Building	Exterior	Soil	Samples,	Cyanide	and	Fluoride	
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CHEMICALS 

Wipe Sample Numbers  TCLP Sample 
Numbers 

WS1  WS2  WS3  WS4  WS5  WS6  WS7  WS8  WS9  WS10  WS11  WS12  WS13  WS14  WS15  WS16  WS17  WS18  TCLP #1  TCLP #2 

Total Metals  (EPA 6010B/7471A) 
mg/Wipe  mg/l  mg/l 

Arsenic  <0.000002  <0.000002  <0.000002  <0.000002  0.000004  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.000002  <0.4  <0.4 

Barium  0.0007  0.00003  0.000008  0.000009  0.00004  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  0.53  <0.2 

Cadmium  0.00001  0.000002  <0.000001  <0.000001  0.00003  0.00001  0.00001  0.000001  <0.000001  0.000002  <0.000001  <0.000001  <0.000001  0.00001  <0.000001  0.000003  0.000004  0.000003  0.024  <0.02 

Chromium  0.00006  0.00004  0.00002  0.000009  0.00002  0.00001  0.00003  0.00001  0.000005  0.00001  0.00002  0.00001  0.000003  0.00003  0.000004  0.00003  0.00005  0.00007  0.28  0.14 

Lead  0.00002  <0.00001  <0.00001  <0.00001  0.00002  0.00001  <0.00001  <0.00001  <0.00001  <0.00001  <0.00001  <0.00001  <0.00001  <0.00001  <0.00001  0.00001  0.00002  0.00001  <0.2  <0.2 

Mercury 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13 
<0.000000

13  <0.005  <0.005 

Selenium  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.00002  <0.4  <0.4 

Silver  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.000001  <0.02  <0.02 

Fluoride (SM 4500‐F C) mg/Wipe  6.7  4.4  5.6  3.2  8.6  4.5  5.9  2.5  4.1  2.6  1.8  5.5  1.7  1.6  3.3  5.3  2.9  4.2 

Cyanide (SW846 9010/9012) 
mg/Wipe 

Total Cyanide  0.023  0.0038  0.0104  0.00359  0.00767  0.00598  0.00719  0.00494  0.00313  0.0336  0.0122  0.0152  0.00669  0.00786  0.00595  0.0218  0.00993  0.0166 

Free Cyanide  0.04  0.0159  0.00526  0.0187  0.00745  0.0131  0.0231  0.0378  0.0117  0.0235  0.0177  0.0135  0.00847  0.0216  0.0227  1.17  0.0338  0.0407 

PAHs (EPA 8270D/SIM) mg/Wipe 

Benzo(a)anthracene  0.0034  0.0025  0.0019  0.0035  0.0037  0.0039  0.0021  0.0031  0.0017  0.0049  0.002  0.00092  0.00045  0.00047  0.0025  0.0054  0.0048  0.0018 

Chrysene  0.12  0.01  0.005  0.11  0.15  0.14  0.008  0.11  0.0058  0.02  0.0081  0.0029  0.0017  0.0022  0.01  0.021  0.019  0.006 

Benzo(b)fluoranthene  0.0091  0.0083  0.0065  0.01  0.0055  0.011  0.0024  0.0092  0.0046  0.014  0.0052  0.0025  0.0014  0.0016  0.0085  0.016  0.014  0.0046 

Benzo(k)fluoranthene  0.0049  0.0041  0.0026  0.005  0.0055  0.005  0.0024  0.0041  0.0022  0.0066  0.0027  0.0014  0.0006  0.00066  0.0036  0.007  0.0066  0.0022 

Benzo(a)pyrene  0.0023  0.0016  0.0017  0.0035  0.0029  0.0026  0.0011  0.0033  0.0018  0.0035  0.0014  0.00091  0.00035  0.00034  0.0019  0.0036  0.004  0.0015 

Ideno(1,2,3‐c,d)pyrene  0.0034  0.0027  0.0023  0.0041  0.004  0.0038  0.0016  0.0034  0.0017  0.0049  0.0018  0.001  0.00045  0.00046  0.0027  0.0051  0.0046  0.0016 

Dibenz(a,h)anthracene  0.0012  0.0009  0.0019  0.0035  0.0014  0.0013  0.00057  0.0012  0.00063  0.0016  0.00061  0.00037  <0.0002  <0.0002  0.00087  0.0017  0.0015  0.00058 

Notes: Wipe samples results in milligrams (mg) per wipe area of 100 centimeters square. Samples collected on June 10, 2011. 

	

Table	5	–	Cathode	Building	Interior	Surface	Wipe	and	TCLP	Samples,	Site	COCs	
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CHEMICALS 

Background 
90th 

Percentile 

Human 
Health 

Screening 
Levels 

Soil Samples 

2‐23‐
CR‐01 

2‐23‐
CR‐02 

2‐23‐
CR‐03 

2‐23‐
CR‐04 

2‐23‐
CR‐05 

Sample Depth, Inches  3‐6 3‐6 3‐6  24‐30  24‐30

Total Metals  (EPA 
6010B/7471A) mg/kg 

Arsenic  7.61  20 1 <11 <11 <11  <11  <11

Barium    16,000 4 55 61 66  87  72

Cadmium  0.81  2 1 <0.54 <0.53 <0.53  <0.56  <0.57

Chromium  31.9  19 2 6.1 5.8 22  9.2  6.2

Lead  13.1  250 2 <5.4 <5.3 6.3  7  <5.7

Mercury  0.04  2 2 <0.27 <0.26 <0.27  <0.28  <0.29

Selenium    400 4 <11 <11 <11  <11  <11

Silver    400 4 <0.54 <0.53 <0.53  <0.56  <0.57

Fluoride (SM 4500‐F C) 
mg/kg  3200 4  98  82  230  29  29 

Cyanide (SW846 
9010/9012) ug/g 

Total Cyanide  1600 4 <0.05 0.054 0.28  <0.05  <0.05

Free Cyanide  <0.05 <0.05 <0.05  <0.05  <0.05

PAHs (EPA 8270D/SIM) 
mg/kg 

Naphthalene  5 2 0.052 <0.017 0.023  <0.0075 <0.0076

2‐Methylnaphthalene  5 2 <0.017 <0.017 0.02  <0.0075 <0.0076

1‐Methylnaphthalene  5 2 <0.017 <0.017 <0.017  <0.0075 <0.0076

Acenaphthylene  2400 4 0.046 <0.017 <0.017  <0.0075 <0.0076

Acenaphthene  4800 4 0.028 <0.017 0.087  <0.0075 <0.0076

Fluorene  3200 4 0.03 <0.017 0.046  <0.0075 <0.0076

Phenanthrene  2400 4 0.4 0.22 0.7  0.0085  <0.0076

Anthracene  24,000 4 0.05 0.02 0.1  <0.0075 <0.0076

Fluoranthene  3200 4 0.62 0.75 1.5  0.026  <0.0076

Pyrene  2400 4 0.57 0.4 1.2  0.018  <0.0076

Benzo(a)anthracene  1.4 3 0.27 0.18 0.82  0.022  <0.0076

Chrysene  14 3 0.39 0.59 1.2  0.029  <0.0076

Benzo(b)fluoranthene  1.4 3 0.49 0.47 1.5  0.035  <0.0076

Benzo(k)fluoranthene  14 3 0.29 0.17 0.98  0.019  <0.0076

Benzo(a)pyrene  0.1 3 0.4 0.1 1.1  0.028  <0.0076

Ideno(1,2,3‐c,d)pyrene  1.4 3 0.39 0.15 1.1  0.022  <0.0076

Dibenz(a,h)anthracene  0.14 3 0.11 0.049 0.4  0.0082  <0.0076

Benzo(g,h,i)perylene  2400 3 0.5 0.19 1.4  0.029  <0.0076

Notes: Human Health screening levels from Washington Department of Ecology, Model Toxics Control Act (MTCA). 
1 MTCA Method A unrestricted carcinogenic, 2 MTCA Method A unrestricted non‐carcinogenic, 3 MTCA Method B 
carcinogenic, 4 MTCA Method B non‐carcinogenic. Detected concentrations in cells shaded blue exceed MTCA 
screening levels. For location of soil samples see Figure 4. 

Table	6	–	Cathode	Building	West	Floor	Sub‐Slab	Soil	Samples,	Site	COCs	
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CHEMICALS 

Background 90th 
Percentile 

Human Health 
Screening Levels 

Soil Samples

4‐4‐CR‐1  4‐4‐CR‐2  4‐4‐CR‐3  4‐4‐CR‐4  4‐4‐CR‐5  4‐4‐CR‐6  4‐4‐CR‐7  4‐4‐CR‐8  4‐4‐CR‐9  4‐4‐CR‐10  4‐4‐CR‐11  4‐4‐CR‐12 
Total Metals  (EPA 6010B/7471A) mg/kg 

Arsenic  7.61  20 1  <11 <11 <11 <11 <10 <10 <11 <11  <13  <12 <10 <11

Barium    16,000 4  100 91 70 73 79 69 90 110  150  110 91 110

Cadmium  0.81  2 1  3.6 <0.54 <0.53 <0.53 <0.52 <0.52 <0.53 <0.55  <0.63  <0.58 <0.52 <0.55

Chromium  31.9  19 2  24 9.4 7 5.8 8.7 7.9 9.9 11  6  7.2 13 13

Lead  13.1  250 2  7.4 6.3 <5.3 <5.3 <5.2 <5.2 5.6 6.4  7  <5.8 <5.2 6.5

Mercury  0.04  2 2  <0.28 <0.27 <0.27 <0.26 <0.26 <0.26 <0.027 <0.28  <0.31  <0.29 <0.26 <0.28

Selenium  400 4  <11 <11 <11 <11 <10 <10 <11 <11  <13  <12 <10 <11

Silver  400 4  <0.56 <0.54 <0.53 <0.53 <0.52 <0.52 <0.053 <0.55  <0.63  <0.58 <0.52 <0.55

Fluoride (SM 4500‐F C) mg/kg  3200 4  240 60 55 28 110 190 150 46  21  17 420 94

Cyanide (SW846 9010/9012) ug/g 

Total Cyanide  1600 4  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  <0.05  <0.05 <0.05 <0.05

Free Cyanide  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  <0.05  <0.05 <0.05 <0.05

PAHs (EPA 8270D/SIM) mg/kg 

Naphthalene  5 2  0.047 <0.0072 0.022 <0.0071 0.016 0.018 0.0097 <0.0073  <0.0084  <0.0078 0.038 <0.0074

2‐Methylnaphthalene  5 2  0.019 <0.0072 0.011 <0.0071 0.0082 <0.0070 <0.0071  <0.0073  <0.0084  <0.0078 0.019 <0.0074

1‐Methylnaphthalene  5 2  0.013 <0.0072 <0.0071 <0.0071 <0.0070 <0.0070 <0.0071  <0.0073  <0.0084  <0.0078 0.013 <0.0074

Acenaphthylene  2400 4  <0.0074 <0.0072 <0.0071 <0.0071 <0.0070 <0.0070 <0.0071  <0.0073  <0.0084  <0.0078 <0.0070 <0.0074

Acenaphthene  4800 4  0.15 <0.0072 0.059 <0.0071 0.067 0.058 0.036 0.015  <0.0084  <0.0078 0.15 0.015

Fluorene  3200 4  0.085 <0.0072 0.039 <0.0071 0.027 0.027 0.019 0.0082  <0.0084  <0.0078 0.068 0.0085

Phenanthrene  2400 4  0.9 0.05 0.39 0.0078 0.3 0.31 0.22 0.096  0.017  0.019 0.79 0.14

Anthracene  24,000 4  0.14 0.0093 0.059 <0.0071 0.043 0.051 0.031 0.016  <0.0084  <0.0078 0.11 0.022

Fluoranthene  3200 4  1.8 0.31 0.89 0.047 0.78 0.86 0.63 0.29  0.095  0.11 2 0.51

Pyrene  2400 4  1.5 0.17 0.67 0.027 0.62 0.67 0.48 0.24  0.051  0.06 1.6 0.35

Benzo(a)anthracene  1.4 3  1 0.081 0.44 0.012 0.42 0.44 0.31 0.16  0.022  0.025 1.2 0.2

Chrysene  14 3   1.3 0.24 0.6 0.038 0.57 0.64 0.46 0.23  0.064  0.081 1.6 0.4

Benzo(b)fluoranthene  1.4 3  1.3 0.19 0.64 0.028 0.63 0.71 0.5 0.25  0.051  0.06 1.7 0.37

Benzo(k)fluoranthene  14 3  0.92 0.089 0.39 0.014 0.39 0.49 0.29 0.17  0.026  0.029 1.1 0.25

Benzo(a)pyrene  0.1 3  1.3 0.058 0.53 <0.0071 0.58 0.62 0.41 0.2  0.017  0.015 1.6 0.23

Ideno(1,2,3‐c,d)pyrene  1.4 3  0.89 0.062 0.35 0.0089 0.4 0.42 0.28 0.15  0.02  0.02 1.1 0.2

Dibenz(a,h)anthracene  0.14 3  0.3 0.02 0.14 <0.0071 0.13 0.14 0.094 0.056  <0.0084  <0.0078 0.37 0.072

Benzo(g,h,i)perylene  2400 3  1 0.71 0.39 0.011 0.46 0.48 0.33 0.17  0.023  0.025 1.3 0.24

PCBs (EPA 8082) mg/kg 

Aroclor 1016  5.6 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1221  14 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1232  14 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1242  14 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1248  14 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1254  0.5 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Aroclor 1260  0.5 3  <0.056 <0.054 <0.053 <0.053 <0.052 <0.052 <0.053 <0.055  <0.063  <0.058 <0.052 <0.055

Notes: Human Health screening levels from Washington Department of Ecology, Model Toxics Control Act (MTCA). 1 MTCA Method A unrestricted carcinogenic, 2 MTCA Method A unrestricted non‐carcinogenic, 3 MTCA Method B carcinogenic, 4 MTCA Method B 
non‐carcinogenic. Detected concentrations in cells shaded blue exceed MTCA screening criteria. Samples collected on April 4, 2011. For location of soil samples see Figure 4. 

	

Table	7	–	Cathode	Building	Floor	Sub‐Slab	Confirmation	Soil	Samples,	Site	COCs	
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CHEMICALS  Human Health 
Screening 
Levels 

Concrete Samples 

4‐22‐CR‐NF  4‐22‐CR‐SF  4‐22‐CR‐FC 
Total Metals  (EPA 6010B/7471A) mg/kg 

Arsenic  20 1  <10  <10  <10 

Barium  16,000 4  100  89  78 

Cadmium  2 1  <0.5  <0.50  <0.50 

Chromium  19 2  14  21  17 

Lead  250 2  8.4  6.9  <5.0 

Mercury  2 2  <0.25  <0.25  <0.25 

Selenium  400 4  <10  <10  <10 

Silver  400 4  <0.5  <0.50  <0.50 

Fluoride (SM 4500‐F C) mg/kg  3200 4  6.9  14  35 

Cyanide (SW846 9010/9012) ug/g 

Total Cyanide  1600 4  4.1  3  <0.25 

Free Cyanide  1  <0.25  <0.25 

PAHs (EPA 8270D/SIM) mg/kg 

Naphthalene  5 2  <0.0067  <0.0067  <0.0067 

2‐Methylnaphthalene  5 2  <0.0067  <0.0067  <0.0067 

1‐Methylnaphthalene  5 2  <0.0067  <0.0067  <0.0067 

Acenaphthylene  2400 4  <0.0067  <0.0067  <0.0067 

Acenaphthene  4800 4  <0.0067  <0.0067  <0.0067 

Fluorene  3200 4  <0.0067  <0.0067  <0.0067 

Phenanthrene  2400 4  0.045  0.14  0.2 

Anthracene  24,000 4  <0.0067  0.022  0.024 

Fluoranthene  3200 4  0.17  0.81  1 

Pyrene  2400 4  0.063  0.45  0.5 

Benzo(a)anthracene  1.4 3  0.011  0.15  0.17 

Chrysene  14 3   0.052  0.54  0.64 

Benzo(b)fluoranthene  1.4 3  0.036  0.26  0.41 

Benzo(k)fluoranthene  14 3  0.014  0.099  0.2 

Benzo(a)pyrene  0.1 3  <0.0067  0.028  0.057 

Ideno(1,2,3‐c,d)pyrene  1.4 3  0.0068  0.05  0.1 

Dibenz(a,h)anthracene  0.14 3  <0.0067  0.017  0.036 

Benzo(g,h,i)perylene  2400 3  0.0079  0.056  0.11 

PCBs (EPA 8082) mg/kg 

Aroclor 1016  5.6 3  <0.10  <0.10  <0.10 

Aroclor 1221  14 3  <0.10  <0.10  <0.10 

Aroclor 1232  14 3  <0.10  <0.10  <0.10 

Aroclor 1242  14 
3
  <0.10  <0.10  <0.10 

Aroclor 1248  14 3  <0.10  <0.10  <0.10 

Aroclor 1254  0.5 3  <0.10  <0.10  <0.10 

Aroclor 1260  0.5 3  <0.10  <0.10  <0.10 

Petroleum Hydrocarbons (NWTPH) mg/kg 

Mineral Oils  4000 2 

Lube Oil Range  2000 2  <50  <50  <50 

Diesel Range  2000 2  <25  <25  <25 

Notes: Human Health screening levels from Washington Department of Ecology, Model Toxics Control Act (MTCA). 1 MTCA 
Method A unrestricted carcinogenic, 2 MTCA Method A unrestricted non‐carcinogenic, 3 MTCA Method B carcinogenic, 4 MTCA 
Method B non‐carcinogenic. Detected concentrations in cells shaded blue exceed MTCA screening criteria. Samlples collected 
on April 22, 2011. For location of soil samples see Figure 4. 

	

Table	8	–	Cathode	Building	Concrete	Footing	and	Floor	Concrete	Samples,	Site	COCs	
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CHEMICALS 
Background 90th 

Percentile 
Human Health 
Screening Levels 

Soil Samples TCLP Samples  Confirmation Soil Samples

5‐6‐CR‐SW‐1  5‐6‐CR‐EW‐2  5‐6‐CR‐NW‐3  5‐6‐CR‐WW‐4  5‐6‐CR‐SW‐1  5‐6‐CR‐EW‐2  5‐6‐CR‐NW‐3  5‐6‐CR‐WW‐4  5‐16‐CR‐EW‐1  5‐16‐CR‐EW‐2 
Total Metals  (EPA 6010B/7471A) mg/kg 
Arsenic  7.61  20 1  <11  <11 <11 <10     <14 <17
Barium    16,000 4  31  78 69 64     75 84
Cadmium  0.81  2 1  <0.54  <0.54 <0.54 8     <0.68 <0.83
Chromium  31.9  19 2  5.9  24 19 37     17 15
Lead  13.1  250 2  <5.4  <5.4 5.5 17     <6.8 <8.3
Mercury  0.04  2 2  <0.27  <0.27 <0.27 <0.26     <0.34 <0.41
Selenium  400 4  <11  <11 <11 <10     <14 <17
Silver  400 4  <0.54  <0.54 <0.54 <0.52     <0.68 <0.83
Antimony    <0.20 <0.20 <0.20  <0.20 
Beryllium    <0.020 <0.020 <0.020  <0.020
Nickel    <0.10 <0.10 <0.10  0.19 

Fluoride (SM 4500‐F C) mg/kg  3200 4  290  1100 130 2000     490 360

Cyanide (SW846 9010/9012) ug/g       
Total Cyanide  1600 4`  <0.05  0.24 <0.05 <0.05     <0.05 <0.05
Free Cyanide  <0.05  <0.05 <0.05 <0.05     <0.05 <0.05

PAHs (EPA 8270D/SIM) mg/kg       
Naphthalene  5 2  <0.036  <0.071 0.037 0.17     <0.091 <0.11
2‐Methylnaphthalene  5 2  <0.036  <0.071 0.023 0.12     <0.091 <0.11
1‐Methylnaphthalene  5 2  <0.036  <0.071 0.02 0.09     <0.091 <0.11
Acenaphthylene  2400 4  <0.036  <0.071 0.017 <0.070     <0.091 <0.11
Acenaphthene  4800 4  0.06  0.26 0.11 0.84     <0.091 <0.11
Fluorene  3200 4  <0.036  0.12 0.078 0.41     <0.091 <0.11
Phenanthrene  2400 4  0.39  2.1 0.93 8     0.25 0.23
Anthracene  24,000 4  0.063  0.37 0.17 1.3     <0.091 <0.11
Fluoranthene  3200 4  1  6.4 1.7 36     0.89 0.85
Pyrene  2400 4  0.9  5.5 1.5 26     0.86 0.73
Benzo(a)anthracene  1.4 3  0.66  3.4 0.84 14     0.55 0.39
Chrysene  14 3   0.89  6.4 1.3 32     1.2 0.96
Benzo(b)fluoranthene  1.4 3  1.1  6.3 1.1 27     1.1 0.82
Benzo(k)fluoranthene  14 3  0.75  3.6 0.78 15     0.62 0.5
Benzo(a)pyrene  0.1 3  0.88  5 1.2 13     0.61 0.45
Ideno(1,2,3‐c,d)pyrene  1.4 3  0.61  3.5 0.64 8.6     0.43 0.33
Dibenz(a,h)anthracene  0.14 3  0.24  1.3 0.23 2.8     0.14 <0.11
Benzo(g,h,i)perylene  2400 3  0.83  4.5 0.65 9.7     0.53 0.4

PCBs (EPA 8082) mg/kg       
Aroclor 1016  5.6 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1221  14 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1232  14 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1242  14 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1248  14 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1254  0.5 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Aroclor 1260  0.5 3  <0.054  <0.054 <0.054 <0.052     <0.068 <0.083
Notes: Human Health screening levels from Washington Department of Ecology, Model Toxics Control Act (MTCA). 1 MTCA Method A unrestricted carcinogenic, 2 MTCA Method A unrestricted non‐carcinogenic, 3  MTCA Method B carcinogenic, 4 MTCA Method  B 
non‐carcinogenic. Detected concentrations in cells shaded blue exceed MTCA screening criteria. Samples collected on May 6 and 16, 2011. For location of soil samples see Figure 5. 

	

Table	9	–	Cathode	Building	Exterior	Soil	Samples,	Site	COCs	
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CHEMICALS 

Human Health Screening Levels 

Crushed Concrete Samples Collected on 4/4/2011  Crushed Concrete Samples Collected on 7/19/2010 

4‐4‐CSP‐1  4‐4‐CSP‐2  4‐4‐CSP‐3  SP‐C‐1  SP‐C‐2  SP‐C‐3  SP‐C‐4  SP‐C‐5  SP‐C‐6 
Total Metals  (EPA 6010B/7471A) mg/kg 
Arsenic  20 1  <10  <10  <10  <10  <10  <10  <10  <10  <10 
Barium  16,000 3  190  180  190  81  100  81  85  74  100 

Cadmium  2 1  <0.5  <0.5  <0.5  <0.50  <0.50  <0.50  <0.50  <0.50  <0.50 
Chromium  19 2  11  7.9  10  11  13  9.9  11  14  14 
Lead  250 2  <5  5.3  <5  <5.0  <5.0  <5.0  <5.0  <5.0  <5.0 

Mercury  2 2  <0.25  <0.25  <0.25  <0.25  <0.25  <0.25  <0.25  <0.25  <0.25 
Selenium  400 3  <10  <10  <10  <10  <10  <10  <10  <10  <10 
Silver  400 3  <0.5  <0.5  <0.5  <0.50  <0.50  <0.50  <0.50  <0.50  <0.50 

TCLP Metals (EPA 1311/6010B/7470A) mg/l                               
Arsenic  54           <0.40  <0.40  <0.40  <0.40  <0.40  <0.40 

Barium  1004           0.24  0.24  0.34  0.32  0.34  0.36 
Cadmium  14           <0.020  <0.020  <0.020  <0.020  <0.020  <0.020 
Chromium  54           0.077  0.079  0.04  <0.020  0.032  0.027 

Lead  54           <0.20  <0.20  <0.20  <0.20  <0.20  <0.20 
Mercury  0.24           <0.0050  <0.0050  <0.0050  <0.0050  <0.0050  <0.0050 
Selenium  1

4
           <0.40  <0.40  <0.40  <0.40  <0.40  <0.40 

Silver  54           <0.020  <0.020  <0.020  <0.020  <0.020  <0.020 

Fluoride (SM 4500‐F C) mg/kg  3200 3  0.45  0.47  0.46  11  10  7.8  15  29  10 

Cyanide (SW846 9010/9012) ug/g 
Total Cyanide  1600 3  <0.05  <0.05  <0.05  <0.25  <0.25  <0.25  <0.25  <0.25  <0.25 
Free Cyanide  <0.05  <0.05  <0.05  <0.25  <0.25  <25  0.5  <0.25  <0.25 

PAHs (EPA 8270D/SIM) mg/kg 

Naphthalene  5 2  <0.0067  <0.0067  <0.0067 
2‐Methylnaphthalene  5 2  <0.0067  <0.0067  <0.0067 
1‐Methylnaphthalene  5 2  <0.0067  <0.0067  <0.0067 
Acenaphthylene  2400 6  <0.0067  <0.0067  <0.0067 

Acenaphthene  4800 6  <0.0067  <0.0067  <0.0067 
Fluorene  3200 6  <0.0067  <0.0067  <0.0067 
Phenanthrene  2400 6  0.053  <0.0067  <0.0067 
Anthracene  24,000 6  0.0092  <0.0067  <0.0067 

Fluoranthene  3200 6  0.067  <0.0067  <0.0067 
Pyrene  2400 6  0.06  <0.0067  <0.0067 
Benzo(a)anthracene  1.4 5  0.026  <0.0067  <0.0067 

Chrysene  14 5   0.026  <0.0067  <0.0067 
Benzo(b)fluoranthene  1.4 5  0.019  <0.0067  <0.0067 
Benzo(k)fluoranthene  14 5  0.019  <0.0067  <0.0067 
Benzo(a)pyrene  0.1 5  0.024  <0.0067  <0.0067 

Ideno(1,2,3‐c,d)pyrene  1.4 5  0.012  <0.0067  <0.0067 
Dibenz(a,h)anthracene  0.14 5  <0.0067  <0.0067  <0.0067 
Benzo(g,h,i)perylene  2400 5  0.014  <0.0067  <0.0067 

PCBs (EPA 8082) mg/kg 

Aroclor 1016  5.6 5  <0.2  <0.2  <0.2 
Aroclor 1221  14 5  <0.2  <0.2  <0.2 
Aroclor 1232  14 5  <0.2  <0.2  <0.2 
Aroclor 1242  14 5  <0.2  <0.2  <0.2 

Aroclor 1248  14 5  <0.2  <0.2  <0.2 
Aroclor 1254  0.5 5  <0.2  <0.2  <0.2 
Aroclor 1260  0.5 5  <0.2  <0.2  <0.2 
Notes: Human health screening levels from Washington Department of Ecology, Model Toxics Control Act (MTCA). Toxicity Characteristic Leaching Procedure (TCLP) criteria for D‐Listed waste per Code of Federal Regulations (CFR) Title 40 Subpart C Section 261.24.   1 MTCA Method A 
unrestricted carcinogenic, 

2 MTCA Method A unrestricted non‐carcinogenic, 3 MTCA Method B non‐carcinogenic, 4 TCLP criteria for D‐Listed waste, 5 MTCA Method B carcinogenic, 6 MTCA Method B non‐carcinogenic. Samples collected on July 19, 2010 and April 4, 2011. Source of concrete is 
demolished production buildings and concrete was crushed and stockpiled onsite for use as backfill. 

	

Table	10	–	Crushed	Concrete	Backfill	Samples,	Site	COCs	
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SWMU #17 – East End Landfill 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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Table 3

Summary of Soil Analytical Results

East End Landfill

Lockheed-Martin Corporation

Goldendale, Washington

Sample ID: TP-E11 TP-E1 TP-E3 TP-E4 TP-E5 TP-E6 TP-E7 TP-E8 TP-E10 TP-E11 TP-E13 TP-E14 MW-E3 MW-E4

Sample Date: 06/20/2008 6/19/2008 06/19/2008 06/19/2008 06/19/2008 06/19/2008 06/19/2008 06/19/2008 06/19/2008 06/20/2008 06/20/2008 06/20/2008 6/23/2008 6/23/2008

Sample Depth (ft bgs): 8.5 13 11 7 5 6 2.5 6.5 6 8.5 9 7 20 25.0

Sample Type: Test Pit Soil Boring Soil Boring

Material Type:
Silty black waste 

material

Soil outside 

landfill

Total Petroleum Hydrocarbons (TPH, mg/kg)

Gasoline-Range 100 
a NA NA NA NA 7.00 U NA NA 6.49 U NA 6.22 U 6.74 U NA 5.63 U 5.81 U

Diesel-Range 2000 
a NA NA NA NA 310 NA NA 11.1 U NA 10.3 U 605 NA 9.95 U 10.4 U

Heavy Oil-Range 2000 
a NA NA NA NA 411 NA NA 36.3 NA 25.8 U 2,620 NA 24.9  U 25.9 U

VOCs (mg/kg) 
b

Naphthalene 70,000 NA NA NA NA 0.0893 U NA NA 0.189 U NA 2.43 J 0.126 U NA 0.197 U 0.195 U

SVOCs (mg/kg)
c

Carbazole 6,600 NA 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 20.8 1.95 U 0.351 U 0.359 U

Dibenzofuran 7,000 NA 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 9.22 1.95 U 0.351 U 0.359 U

PCBs (ug/kg) 66,000 
d NA NA NA NA ND NA NA ND NA ND ND NA NA NA

PAHs (ug/kg)

1-Methylnaphthalene 1,100 58.7 U 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 3.86 U 1.95 U 0.351 U 0.359 U

2-Methylnaphthalene 14,000 58.7 U 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 4.43 1.95 U 0.351 U 0.359 U

Acenaphthene 210,000 333 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 20.8 1.95 U 0.351 U 0.359 U

Acenaphthylene NE 58.7 U 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 3.86 U 1.95 U 0.351 U 0.359 U

Anthracene 1,100,000 658 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 31.7 1.95 U 0.351 U 0.359 U

Benzo(a)anthracene 
d See note d 3,060 4.13 0.342 U 0.787 U 1.46 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 114 3.82 0.351 U 0.359 U

Benzo(a)pyrene 
d 18 2,920 4.78 0.342 U 0.787 U 1.41 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 130 4.34 0.351 U 0.359 U

Benzo(b)fluoranthene 
d See note d 3,100 3.71 0.342 U 0.787 U 1.30 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 88.6 4.19 0.351 U 0.359 U

Benzo(g,h,i)perylene NE 2,010 4.36 0.342 U 0.787 U 1.22 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 78.1 4.26 0.351 U 0.359 U

Benzo(k)fluoranthene 
d See note d 1,910 4.25 0.342 U 0.787 U 1.50 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 118 4.15 0.351 U 0.359 U

Chrysene 
d See note d 2,650 4.58 0.342 U 0.787 U 1.55 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 118 4.63 0.351 U 0.359 U

Dibenz(a,h)anthracene 
d See note d 888 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 33.9 1.95 U 0.351 U 0.359 U

Fluoranthene 140,000 5110 11.3 0.342 U 0.787 U 4.32 0.378 U 0.412 0.418 0.358 U 0.747 249 10.0 0.351 U 0.359 U

Fluorene 140,000 235 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 12.7 1.95 U 0.351 U 0.359 U

Indeno(1,2,3-cd)pyrene 
d See note d 2,150 3.76 0.342 U 0.787 U 0.989 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 74.8 3.41 0.351 U 0.359 U

Naphthalene 70,000 82.2 1.87 U 0.342 U 0.787 U 0.780 U 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 6.36 1.95 U 0.351 U 0.359 U

Phenanthrene NE 2,260 7.51 0.342 U 0.787 U 1.47 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 125 5.86 0.351 U 0.359 U

Pyrene 110,000 3,460 6.57 0.342 U 0.787 U 2.71 0.378 U 0.358 U 0.379 U 0.358 U 0.726 U 228 6.38 0.351 U 0.359 U

TTEC Concentration (c-PAHs) 18 4,057 6.4 NA NA 2.0 NA NA NA NA NA 174 5.9 NA NA

Asbestos (%)

Asbestos Point Count NA ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Metals (mg/kg)

Arsenic 88 2.85 U 2.96 U 2.79 U 2.96 U 3.00 U 2.96 U 2.75 U 2.87 U 4.03 3.07 2.93 U 3.02 U 2.66 U 2.70 U

Barium 700,000 10.5 J 98.3 J 66.2 J 71.9 J 121 J 91.3 J 88.8 J 81.5 J 95.6 J 76.2 J 62.4 J 106 J 72.3 J 58.1 J

Cadmium 3,500 0.353 0.236 U 0.223 U 0.237 U 0.240 U 0.237 U 0.220 U 0.230 U 0.224 U 0.224 U 0.235 U 0.708 0.213 U 0.216 U

Chromium 5,300,000 / 11,000 
e 125 J 8.11 J 3.1 J 3.01 J 12.1 J 7.47 J 6.83 J 8.16 J 5.96 J 4.37 J 10.8 J 11.8 J 1.69 J 4.03 J

Lead 250 
f 6.5 4.44 1.90 2.53 4.92 4.27 3.39 4.54 4.62 3.68 5.15 13.2 1.59 U 1.62 U

Mercury 1,100 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U

Selenium 18,000 10.1 2.96 U 2.79 U 2.96 U 3.00 U 2.96 U 2.75 U 2.87 U 2.80 U 2.81 U 2.93 U 3.02 U 2.66 U 2.70 U

Silver 18,000 0.569 U 0.591 U 0.558 U 0.592 U 0.600 U 0.592 U 0.549 U 0.575 U 0.560 U 0.561 U 0.587 U 0.604 U 0.531 U 0.541 U

Conventionals

Total cyanide (mg/kg) 70,000 NA 0.280 U 0.267 U 0.286 U 0.563 0.283 U 0.278 U 0.295 U 0.273 U 0.267 U 0.281 U 0.305 U 0.87 U 1.0 U

WAD cyanide (mg/L) NE NA 0.243 U 0.236 U 0.895 0.241 U 0.252 U 0.253 U 0.235 U 0.244 U 0.229 U 0.236 U 0.255 U 0.2 U 0.2 U

Fluoride (mg/kg) 210,000 NA 66.5 15.2 88.0 159 80.9 58.1 52.2 24.8 62.6 133 166 30.7 12.1

Sulfate (mg/kg) NE NA 721 4.25 37.5 58.7 83.1 4.32 U 31.0 19.6 57.7 185 34.4 56.6 7.14

Notes:

Bold data indicate exceedance of screening levels.

bgs - Below ground surface

NA - Not applicable

NE - Not established

PCBs - Polychlorinated biphenyl compounds analyzed using EPA Method 8082

TTEC - Total toxicity equivalent soil concentration

TPH - Total petroleum hydrocarbons, analyzed using methods NWTPH-Gx (gasoline-range) and NWTPH-Dx (diesel- and oil-range)

SVOCs - Semivolatile organic compounds, analyzed using EPA Method 8270SIM

VOCs - Volatile organic compounds, analyzed using EPA Method 8260B

U/ND - Compound was analyzed for but not detected above the reporting limit 

J - Estimated concentration. 
a
 This is a MTCA Method A industrial cleanup level.
b
 Compounds were not detected above the specific compound reporting limits, except as shown.
c
 SVOCs other than PAHs. 
d
 These compounds are considered carcinogenic PAHs (c-PAHs) and are subject to WAC-173-340 Toxicity Equivalent Soil Concentration calculations. 
e
 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

Soil Cleanup Levels

MTCA Method C 

(ingestion)

NA

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded July 2008   (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

f
 This is the MTCA Method A cleanup level for lead; a Method C cleanup level is not provided under MTCA.

Test Pit

Soil below landfill waste
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Table 5

Summary of Groundwater Analytical Results

East End Landfill

Lockheed-Martin Corporation

Goldendale, Washington

Sample ID:

Sample Date: 6/26/2008 (duplicate) 8/2/2008

Depth to Water (ft): 14.24 12.75

TOC Elevation (ft MSL): 485.67 485.67

Groundwater Elevation (ft MSL): 471.43 472.92

TPH (mg/L)

Gasoline-Range 0.8 / 1.0 
a NE NE 0.100 U 0.100 U NA

Diesel-Range 0.5 NE NE 0.236 U 0.236 U NA

Heavy Oil-Range 0.5 NE NE 0.472 U 0.472 U NA

VOCs (mg/L) Varies Varies Varies ND ND NA

SVOCs (mg/L) Varies Varies Varies NA NA ND

PCBs (ug/L) 0.10 0.44 Varies ND ND NA

Total Metals (mg/L)

Arsenic 0.005 0.00058 0.01 0.00443 0.00485 NA

Barium NE 7 2 0.0497 0.0499 NA

Cadmium 0.005 0.018 0.005 0.00200 U 0.00200 U NA

Chromium 0.05 53 / 0.11 
b 0.1 0.00800 U 0.00800 U NA

Lead 0.015 NE 0.015 0.00100 U 0.00100 U NA

Mercury 0.002 0.011 0.002 0.000200 U 0.000200 U NA

Selenium NE 0.18 0.05 0.00327 0.00344 NA

Silver NE 0.18 NE 0.0100 U 0.0100 U NA

Conventionals (mg/L)

Total cyanide NE NE 0.2 NA NA 0.050 U

WAD cyanide NE NE NE NA NA 0.020

Fluoride NE 2.1 4.0 NA NA 15.3

Sulfate NE NE 250 
c NA NA 52.2

Notes:

Only detected results for VOCs and PCBs are shown.

DUP - Field Duplicate

NA - Not analyzed

ND - Compounds were not detected above the specific compound reporting limits.

NE - Not established

PCBs - Polychlorinated biphenyl compounds analyzed using EPA Method 8082

TPH - Total petroleum hydrocarbons, analyzed using methods NWTPH-Gx (gasoline-range) and NWTPH-Dx (diesel- and oil-range)

SVOCs - Semivolatile organic compounds, analyzed using EPA Method 8270SIM

VOCs - Volatile organic compounds, analyzed using EPA Method 8260B

U - Compound was analyzed for but not detected above the reporting limit shown.

J - Estimated concentration. 

b
 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

a
 MTCA Method A cleanup levels; see Section 3.5.

c
 The sulfate MCL is a secondary MCL set to protect against aesthetic affects such as color, taste and odor; exceeding this MCL does not pose a risk to 

MW-E1A

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded July 2008   

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

Groundwater 

Screening Levels

MTCA 

Method A

MTCA 

Method C
MCLs
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SWMU #18 – West End Landfill 
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FINAL REMEDIAL INVESTIGATION WORK PLAN 
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Table 3
Summary of Soil Analytical Results
for the West End Landfill

Sample ID: TP-W20 TP-W22 TP-W20A TP-W24 TP-W25 TP-W26 TP-3-25 TP-5-17 TP-7-22 TP-10-10 TP-9-07
Sample Date: 6/17/2008 6/18/2008 6/18/2008 6/18/2008 6/18/2008 6/18/2008 10/7/2009 10/8/2009 10/9/2009 10/9/2009 10/9/2009

Sample Depth (ft bgs)/DBLB (ft): 1.5/NA 17.5/NA 18/2 16/6 8/4 18/2 25/0 17/1 22/0 10/1 7/NA
Sample Type

Material Type Adjacent to 
Landfill

Total Petroleum Hydrocarbons (mg/kg)
Gasoline-Range 30 / 100 a NE – 12,000 – NA NA 6.82 U 6.88 U 7.79 U 5.98 U NA NA NA NA NA
Diesel-Range 2,000 NE – 15,000 – NA NA 112 U 265 12.9 U 9.79 U 79.5 11.8 U 11.8 U 12.8 U 10.6 U
Heavy Oil-Range 2,000 NE – NE – NA NA 558 2,170 32.2 U 24.5 U 249 29.6 U 29.4 U 31.9 U 26.6 U

VOCs (mg/kg) Varies Varies – NE – NA NA ND ND ND ND ND ND ND ND ND

SVOCs (mg/kg)b Varies Varies – Varies – NA NA ND ND ND ND NA NA NA NA NA

PAHs (mg/kg)
1-Methylnaphthalene NE NE – NE – 2.90 UJ 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.120 U 0.0592 U 0.0118 U 0.0128 U 0.0106 U
2-Methylnaphthalene NE 14,000 – NE – 2.90 UJ 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.120 U 0.0592 U 0.0118 U 0.0128 U 0.0106 U
Acenaphthene NE 210,000 – NE – 5.03 J 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.288 0.0592 U 0.0118 U 0.0128 U 0.0106 U
Acenaphthylene NE NE – NE – 2.90 UJ 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.120 U 0.0592 U 0.0118 U 0.0128 U 0.0106 U
Anthracene NE 1,100,000 – NE – 4.64 J 2.62 1.96 U 1.95 U 0.403 U 0.723 U 0.480 0.0750 0.0118 U 0.0128 U 0.0106 U

Benzo(a)anthracene c NE See note c – NE – 36.8 J 21.4 2.92 11.8 0.403 U 0.723 U 3.93 0.600 0.0423 0.0128 U 0.0106 U

Benzo(a)pyrene c 2 18 2.3 300 – 53.8 J 17.0 4.08 14.4 0.403 U 0.723 U 4.76 0.829 0.0400 0.0128 U 0.0106 U

Benzo(b)fluoranthene c NE See note c – NE – 103 J 26.6 3.72 12.5 0.403 U 0.723 U 9.11 1.51 0.113 0.0136 0.0106 U
Benzo(g,h,i)perylene NE NE – NE – 58.2 J 18.1 3.41 12.9 0.403 U 0.723 U 3.65 0.0592 U 0.0478 0.0128 U 0.0106 U

Benzo(k)fluoranthene c NE See note c – NE – 2.90 UJ 15.9 4.00 13.2 0.403 U 0.723 U 0.120 U 0.0592 U 0.0118 U 0.0128 U 0.0106 U

Chrysene c NE See note c – NE – 51.3 J 24.5 3.68 13.6 0.403 U 0.723 U 4.70 0.739 0.0627 0.0128 U 0.0106 U

Dibenz(a,h)anthracene c NE See note c – NE – 18.4 J 7.89 1.96 U 2.18 0.403 U 0.723 U 1.04 0.182 0.0196 0.0128 U 0.0106 U
Fluoranthene NE 140,000 – NE – 73.7 J 27.5 4.74 19.8 0.403 U 0.723 U 6.69 0.916 0.0721 0.0128 U 0.0106 U
Fluorene NE 140,000 – NE – 2.90 UJ 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.144 0.0592 U 0.0118 U 0.0128 U 0.0106 U

Indeno(1,2,3-cd)pyrene c NE See note c – NE – 52.6 J 17.8 2.72 10.7 0.403 U 0.723 U 2.74 0.367 0.0415 0.0128 U 0.0106 U
Naphthalene 5 70,000 – NE – 2.90 UJ 0.586 U 1.96 U 1.95 U 0.403 U 0.723 U 0.120 U 0.0592 U 0.0118 U 0.0128 U 0.0106 U
Phenanthrene NE NE – NE – 19.5 J 7.58 2.00 7.13 0.403 U 0.723 U 2.34 0.355 0.0259 0.0128 U 0.0106 U
Pyrene NE 110,000 – NE – 53.4 J 18.3 4.78 20.9 0.403 U 0.723 U 7.23 0.928 0.0705 0.0128 U 0.0106 U

TTEC (c-PAHs) 2 18 2.3 – 2.3 75 26 5.5 20 NA NA 6.49 1.10 0.062 0.0014 NA

PCBs (ug/kg) 10,000 66,000 d – 2 – NA NA ND ND ND ND ND ND ND ND ND

Asbestos (%)
Asbestos Point Count NE NE NE NE NE NA NA ND ND ND ND NA NA NA NA NA

Total Metals (mg/kg)
Arsenic 20 88 NA 20 7 22.5 9.83 2.96 U 6.31 3.43 2.74 U 3.59 2.96 U 5.24 5.17 2.66 U
Barium NE 700,000 NE 1,320 255 92.5 J 94.2 J 91.3 J 102 J 83.1 J 45.5 J NA NA NA NA NA
Cadmium 2 3,500 2.5 36 1.0 3.35 3.98 0.261 0.868 0.256 U 0.220 U 0.240 U 0.237 U 0.235 U 0.255 U 0.213 U
Chromium 2,000 / 19 e 5,300,000 / 11,000 e 1,000 135 41.9 86.3 J 66.8 J 13.4 J 20.0 J 10.5 J 10.5 J 6.22 7.13 8.73 8.87 7.07
Lead 1,000 NE 3,000 220 17.09 78.0 188 6.60 33.8 4.98 2.10 6.17 5.42 5.90 5.22 1.92
Mercury 2 1,100 11.5 9 0.07 0.206 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U NA NA NA NA NA
Selenium NE 18,000 18.2 0.8 0.78 15.8 7.89 2.96 U 2.97 U 3.20 U 2.74 U 3.00 U 2.96 U 2.94 U 3.19 U 2.66 U
Silver NE 18,000 NE NE 0.61 0.575 U 0.592 U 0.591 U 0.594 U 0.639 U 0.549 U NA NA NA NA NA

Conventionals
Total cyanide (mg/kg) NE 70,000 2.0 NE – NA NA 0.301 U 0.970 0.318 U 0.276 U NA NA NA NA NA
WAD cyanide (mg/L) NE NE – NE – NA NA 0.243 U 0.245 U 0.247 U 0.242 U NA NA NA NA NA
Fluoride (mg/kg) NE 210,000 330 NE – NA NA 165 593 25.2 5.28 29.3 J 22.5 J 3.90 J 10.1 J 1.60 J
Sulfate (mg/kg) NE NE – NE – NA NA 1,130 781 1,590 640 NA NA NA NA NA

Notes:
Bold data indicate exceedance of one or more screening levels.

bgs - Below ground surface
DBLB - Depth below landfill base
NA - Not applicable or not analyzed
NE - Not established
PCBs - Polychlorinated biphenyl compounds
TTEC - Total toxicity equivalent soil concentration
TPH - Total petroleum hydrocarbons
VOCs - Volatile organic compounds
U/ND - Compound was analyzed for but not detected above the reporting limit 
J - Estimated concentration. 

b SVOCs other than PAHs. 
c These compounds are considered carcinogenic PAHs (c-PAHs) and are subject to WAC-173-340 Toxicity Equivalent Soil Concentration calculations. 
d Listed levels are for total PCBs.
e Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

Soil Screening Levels

f Chromium and lead protective of Method A groundwater criteria; cadmium, mercury, and selenium protective of Method C groundwater criteria. Arsenic is not shown because value is higher than background. Cyanide and fluoride protective of MCL as described in EPA Region 9 PRGs.

Test Pit

Landfill Material 

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded March 2010   (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

a The soil cleanup level is 100 mg/kg if benzene is not present and the total of ethylbenzene, toluene, and xylenes is less than 1% of the gasoline mixture.  The cleanup level for all other gasoline mixtures is 30 mg/kg.  

MTCA Priority 
Contaminants of 

Ecological Concern

Soil 
Concentrations 

Protective of 
Groundwater f

State-Wide 
Background 

(Metals)
Soil Below Landfill

MTCA Method C 
(ingestion)

MTCA Method A 
(industrial)

 6/15/2010  15 URS CORPORATION



Table 5
Summary of Groundwater Monitoring Results
for the West End Landfill

Sample ID:
Sample Date: 8/2/2008 6/26/2008 8/2/2008 6/26/2008 7/31/2008 6/26/2008 8/2/2008

Depth to Water (ft) 19.49 21.15 26.06 27.7 19.5 NA 52.52 53.73
TOC Elevation (ft MSL) 455.11 (duplicate) 455.11 462.81 462.81 474.53 NA 491.65 491.65

Groundwater Elevation (ft MSL) 435.62 433.96 436.75 435.11 455.03 NA 439.13 437.92

TPHs (mg/L)
Gasoline-Range 0.8 / 1.0 a NE NE 0.100 U 0.100 U NA 0.100 U NA NA NA 0.100 U NA
Diesel-Range 0.5 NE NE 0.236 U 0.236 U NA 0.236 U NA NA NA 0.236 U NA
Heavy Oil-Range 0.5 NE NE 0.472 U 0.472 U NA 0.472 U NA NA NA 0.472 U NA

VOCs (mg/L) Varies Varies Varies ND ND NA ND NA NA NA ND NA

SVOCs (mg/L) Varies Varies Varies NA NA ND NA ND NA NA NA ND

PCBs (ug/L) 0.10 0.44 Varies ND ND NA ND NA NA NA ND NA

Total Metals (mg/L)
Arsenic 0.005 0.00058e 0.01 0.00100 U 0.00100 U NA 0.00296 NA NA NA 0.00846 NA
Barium NE 7 2 0.0354 0.0349 NA 0.367 NA NA NA 1.43 NA
Cadmium 0.005 0.018 0.005 0.00200 U 0.00200 U NA 0.00200 U NA NA NA 0.00257 NA
Chromium 0.05 53 / 0.11 b 0.1 0.00800 U 0.00800 U NA 0.0751 NA NA NA 0.285 NA
Lead 0.015 NE 0.015 0.00100 U 0.00100 U NA 0.00348 NA NA NA 0.0212 NA
Mercury 0.002 0.011 0.002 0.000200 U 0.000200 U NA 0.000200 U NA NA NA 0.000322 NA
Selenium NE 0.18 0.05 0.00235 0.00157 NA 0.00113 NA NA NA 0.00224 NA
Silver NE 0.18 NE 0.0100 U 0.0100 U NA 0.0100 U NA NA NA 0.0100 U NA

Conventionals (mg/L)
Total cyanide NE NE 0.2 NA NA 0.082 NA 0.050 U NA 0.050 U NA 0.050 U
WAD cyanide NE NE NE NA NA 0.015 NA 0.010 U NA 0.019 NA 0.010 U
Fluoride NE 2.1 4.0 NA NA 0.590 NA 0.590 NA NA NA 0.390
Sulfate NE NE 250 c NA NA 65.1 NA 91.6 NA NA NA 51.4

Notes:
Bold indicates a value in exceedance of one or more screening levels.

ft MSL - feet above Mean Sea Level
ND - Compounds were not detected above the specific compound reporting limits.
NE - Not established
PCBs - Polychlorinated biphenyl compounds
TOC - Top of casing
TPH - Total petroleum hydrocarbons
VOCs - Volatile organic compounds
U - Compound was analyzed for but not detected above the reporting limit shown.

b Listed levels are for Cr(III) and Cr(VI).  Chromium (VI) is not expected at this site.
c The sulfate MCL is a secondary MCL. 
d This well was screened in a perched water layer; the water measured was considered water held within the end cap and not a true groundwater elevation.

Groundwater 
Screening Levels MW-W2 MW-W4MW-W3d

6/26/2008
MW-W1

MTCA 
Method A

MTCA 
Method C MCLs

a In water, if benzene is present, the cleanup level for groundwater is 800 ug/L.  If there is no detectable benzene, cleanup level for groundwater is 1,000 ug/L.  

Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology website CLARC tables downloaded March 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

 6/15/2010 19 URS CORPORATION



 
 

 

 

 

 

 

APPENDIX A-19 

 

SWMU #19 – Plant Construction Landfill 
 
 

No Materials Included 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-19 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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SWMU #20 – Drum Storage Area 
 
 

URS (2008d) 
Draft RI Report 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-20 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



Drum Storage Area
(See Figure 2)
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DRAFT RI Report

Goldendale Aluminum Company Smelter 

Drum Storage Area

Table 3

Field Screening Results for Soil

Drum Storage Area

Lockheed-Martin Corporation

Goldendale, Washington

Trench 1, Pad 1 Trench 3, Pad 2 Trench 5, Pad 3

Samples collected every 5 linear feet beginning at Northwest corner of pad. Samples collected every 5 linear feet beginning at Northwest corner of pad. Samples collected every 5 linear feet beginning at Northwest corner of pad.

1 GM NS 0.0 1 GM NS 0.0 1 GM NS 0.0

2 GM NS 0.0 2 GM NS 0.0 2 GM NS 0.0

3 GM NS 0.0 3 GM NS 0.0 3 GM NS 0.0

DS-1 4 GM NS 0.0 4 GM NS 2.8 4 GM NS 0.0

5 GM NS 0.0 DS-5 5 GM NS 0.0 DS-9 5 GM NS 0.0

6 GM NS 0.0 6 GM NS 0.0 6 GM NS 0.0

7 GM NS 0.0 7 GM NS 0.0 7 GM NS 0.0

8 GM NS 0.0 8 GM NS 0.0 8 GM NS 0.0

9 GM NS 0.0 9 GM NS 0.0 9 GM NS 0.0

10 GM NS 0.0 10 GM NS 0.0 10 GM NS 0.0

11 GM NS 0.0 11 GM NS 0.0 11 GM NS 0.0

12 GM NS 0.0 12 GM NS 0.0 12 GM NS 0.0

13 GM NS 0.0 13 GM NS 0.0 13 GM NS 0.0

14 GM NS 0.0 14 GM NS 0.0 14 GM NS 0.0

15 GM NS 0.0 15 GM NS 0.0 15 GM NS 0.0

DS-2 16 GM NS 0.0 16 GM NS 0.0 DS-10 16 GM NS 0.0

17 GM NS 0.0 DS-6 17 GM NS 0.0 Beneath pad corner 17 GM NS 0.0 Beneath pad corner

18 GM NS 0.0 18 GM NS 0.0 Beneath pad corner 18 GM NS 0.0 Beneath pad corner

19 GM NS 0.0 19 GM NS 0.0 Beneath pad corner 19 GM NS 0.0 Beneath pad corner

20 GM NS 0.0 20 GM NS 0.0 Beneath pad corner 20 GM NS 0.0 Beneath pad corner

21 GM NS 0.0 Beneath pad corner 21 GM NS 0.0 Beneath pad corner

22 GM NS 0.0

Trench 2, Pad 1 Trench 4, Pad 2 DS-11 23 GM NS 0.0 not analyzed

Samples collected every 5 linear feet beginning at Southeast corner of pad. Samples collected every 5 linear feet beginning at Southeast corner of pad. 24 GM NS 0.0

25 GM NS 0.0

26 GM NS 0.0

1 GM NS 0.0 Beneath pad corner 1 GM NS 0.0 Trench 6, Pad 3

2 GM NS 0.0 Beneath pad corner 2 GM NS 0.0 Samples collected every 5 linear feet beginning at Southeast corner of pad.

3 GM NS 0.0 Beneath pad corner 3 GM NS 0.0

4 GM NS 0.0 Beneath pad corner 4 GM NS 0.0

5 GM NS 0.0 DS-7 5 GM NS 2.8

6 GM NS 0.0 6 GM NS 0.0 1 GM NS 0.0

DS-3 7 GM NS 0.0 7 GM NS 0.0 2 GM NS 0.0

8 GM NS 0.0 8 GM NS 0.0 3 GM NS 0.0

9 GM NS 0.0 9 GM NS 0.0 4 GM NS 0.0

10 GM NS 0.0 10 GM NS 0.0 DS-12 5 GM NS 0.0 not analyzed

11 GM NS 0.0 11 GM NS 0.0 6 GM NS 0.0

12 GM NS 0.0 12 GM NS 0.0 7 GM NS 0.0

13 GM NS 0.0 13 GM NS 0.0 8 GM NS 0.0

14 GM NS 0.0 14 GM NS 0.0 9 GM NS 0.0

15 GM NS 0.0 DS-8 15 GM NS 0.0

DS-4 16 GM NS 0.0 16 GM NS 0.0 Sheen Description:

17 GM NS 0.0 17 GM NS 0.0 N - None

18 GM NS 0.0 18 GM NS 0.0 S - Slight; light, colorless, dissipating film, spotty to globular

19 GM NS 0.0 19 GM NS 0.0 M - Moderate; light to heavy, irregular with some color or iridescence

20 GM NS 0.0 20 GM NS 0.0 H - Heavy; heavy, colorful, iridescent, spreads rapidly

21 GM NS 0.0 21 GM NS 0.0  

Note: All concrete pads were observed to have been placed on plastic sheeting.

USCS - Unified Soil Classification System

Subsample

USCS Soil 

Type Sheen

USCS Soil 

Type SheenSubsample

Other Info

Analytical Soil 

Sample

PID Other Info

Subsample

USCS Soil 

Type Sheen PID

Analytical Soil 

Sample Subsample

USCS Soil 

Type Sheen

Analytical Soil 

Sample Subsample

USCS Soil 

Type Sheen

Analytical Soil 

Sample

Other Info

PID Other Info

Analytical Soil 

Sample SubsamplePID Other InfoPID Other Info PID

Analytical Soil 

Sample

4-inch by 4-inch clump 

of very dark soil material

USCS Soil 

Type Sheen

\\seaprojects\project\WM&RD\Lockheed Martin\Goldendale\5 Area RIFS\Deliverables\RIFS Reports\DSA RI\Table 3_DSA RI_Field Results  7



RI Report

Goldendale Aluminum Company Smelter 

Drum Storage Area

Table 4

Analytical Results for Soil

Drum Storage Area

Lockheed-Martin Corporation

Goldendale, Washington

Notes:

Sample ID: DS-1 DS-2 DS-3 DS-4 DS-5 DS-6 DS-7 DS-8 DS-9 DS-10

Sample Date: 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008 6/23/2008

Sample Depth (ft bgs): Method C (ingestion) 2.0 2.0 1.0 1.5 1.5 1.5 2.0 3.0 2.5 2.0

TPH (mg/kg) Bold data indicate exceedance of MTCA Method C industrial soil cleanup levels.

Gasoline-Range 100 
a 6.34 U 5.91 U 5.78 U 6.21 U 6.29 U 5.74 U 6.81 U 6.60 U 6.61 U 10.9 U bgs - Below ground surface

Diesel-Range 2000 
a 54.6 14.8 32.2 65.1 181 38.9 111 11.3 U 61.6 162 NA - Not applicable

Heavy Oil-Range 2000 a 106 39.50 87.60 231 573 139 287 28.2 U 522 1,220 ND* - Compounds were not detected above the specific reporting limits, except as shown.

NE - Not established

VOCs (mg/kg) PCBs - Polychlorinated biphenyl compounds

VOCs Varies ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* TTEC - Total toxicity equivalent soil concentration

Naphthalene 70,000 0.164 U 0.112 U 0.120 U 0.113 U 1.11 0.0936 U 0.147 U 0.111 U 0.129 U 0.247 U TPH - Total petroleum hydrocarbons

VOCs - Volatile organic compounds

PAHs (mg/kg) U/ND - Compound was analyzed for but not detected above the reporting limit shown.

1-Methylnaphthalene 1,100 NA NA NA 0.332 UJ 7.23 J NA NA NA NA 0.226 UJ

2-Methylnaphthalene 14,000 NA NA NA 0.332 UJ 9.01 J NA NA NA NA 0.226 UJ J - Estimated concentration; PAH results were flagged for exceedance of method hold times. 

Acenaphthene 210,000 NA NA NA 0.376 J 4.51 J NA NA NA NA 0.226 J

Acenaphthylene NE NA NA NA 0.332 UJ 0.167 UJ NA NA NA NA 0.226 UJ

Anthracene 1,100,000 NA NA NA 0.443 J 1.40 J NA NA NA NA 1.01 J
c
 Listed levels are for total PCBs.

Benzo(a)anthracene 
b See note b NA NA NA 2.55 J 6.01 J NA NA NA NA 1.26 J d

 Listed levels are for Cr(III) and Cr(VI).  Values for total chromium are not established.

Benzo(a)pyrene 
b 18 NA NA NA 2.86 J 5.93 J NA NA NA NA 1.48 J

Benzo(b)fluoranthene 
b See note b NA NA NA 3.36 J 6.25 J NA NA NA NA 1.57 J

Benzo(g,h,i)perylene NE NA NA NA 2.15 J 5.83 J NA NA NA NA 2.09 J

Benzo(k)fluoranthene 
b See note b NA NA NA 1.57 J 4.18 J NA NA NA NA 1.40 J

Chrysene 
b See note b NA NA NA 3.10 J 7.21 J NA NA NA NA 1.75 J

Dibenz(a,h)anthracene 
b See note b NA NA NA 0.730 J 2.21 J NA NA NA NA 0.226 UJ

Fluoranthene 140,000 NA NA NA 3.76 J 10.6 J NA NA NA NA 2.42 J

Fluorene 140,000 NA NA NA 0.332 UJ 0.644 J NA NA NA NA 0.226 UJ

Indeno(1,2,3-cd)pyrene 
b See note b NA NA NA 1.97 J 5.19 J NA NA NA NA 0.647 J

Naphthalene 70,000 NA NA NA 0.332 UJ 2.59 J NA NA NA NA 0.226 UJ

Phenanthrene NE NA NA NA 1.35 J 3.82 J NA NA NA NA 0.723 J

Pyrene 110,000 NA NA NA 3.08 J 10.5 J NA NA NA NA 2.62 J

TTEC Concentration (c-PAHs) 18 NA NA NA 3.9 8.4 NA NA NA NA 2.0

PCBs (ug/kg) 66,000 
c ND ND ND ND ND ND ND ND ND ND

Total Metals (mg/kg)

Arsenic 88 2.83 U 2.73 U 2.69 U 2.80 U 2.82 U 2.69 U 2.95 U 2.90 U 2.90 U 5.44

Barium 700,000 64.0 55.0 58.7 60.6 65.0 63.4 95.3 111 71.2 133

Cadmium 3,500 0.227 U 0.218 U 0.216 U 0.224 U 0.226 U 0.231 0.236 U 0.232 U 0.232 U 0.330

Chromium 5,300,000 / 11,000 
d 5.87 3.53 4.36 5.01 7.54 5.99 8.15 5.81 5.72 73.60

Lead 1,000 
a 4.34 2.56 2.66 3.07 3.90 4.91 4.27 2.96 7.05 9.62

Selenium 18,000 2.83 U 2.73 U 2.69 U 2.80 U 2.82 U 2.69 U 2.95 U 2.90 U 2.90 U 3.97 U

Silver 18,000 0.567 U 0.545 U 0.539 U 0.561 U 0.564 U 0.537 U 0.590 U 0.580 U 0.581 U 0.795 U

Mercury 1,100 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U 0.0500 U

UJ - Compound was analyzed for but not detected above the reporting limit shown.  The reporting limit 

is an estimated value.

a
 MTCA Method A industrial cleanup level; Method C does not present soil cleanup levels for either 

petroleum hydrocarbons or lead 
b
 These compounds are considered carcinogenic PAHs (cPAHs) and are subject to WAC-173-340 

Toxicity Equivalent Soil Concentration calculations. 

MTCA Soil 

Cleanup Levels Model Toxics Control Act (MTCA) Cleanup Regulation, WAC 173-340.  Values are from Ecology 

website CLARC tables downloaded July 2008   

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

\\seaprojects\project\WM&RD\Lockheed Martin\Goldendale\5 Area RIFS\Technical\Analytical\_FINAL tables\DSA Results - FINAL
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SWMU #21 – Construction Rubble Storage Area 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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SWMU #21 – Construction Rubble Storage Area 
 
 

PGG (2014b) 
Notes on Location 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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SWMU 21 Construction Rubble Storage Area 
Notes on Location Prepared by PGG 
June 8, 2014 
 
The following text is from Part B Dangerous Waste Permit Application (Parametrix 2004): 

 

 
 
The description of SWMU 21 in the AO is taken from this passage but also includes an update to this description: 
“This SWMU includes any disposal site for demolition debris generated during plant demolition.” No demolition 
debris was disposed during demolition; all debris was either recycled (metals and machinery), disposed (waste, 
contaminated building materials, SPL structure debris), or evaluated and stockpiled onsite for reuse (concrete 
from production buildings and coke silos). BMEC is preparing a summary of all demo debris temporary storage 
locations. Production building crushed concrete stockpiles are documented in “Crushed Concrete Sample Data 
Report” (PGG 2012). Coke silo crushed concrete is currently being evaluated and data/location map will be 
available in June 2014. 
 
The following are maps showing potential SWMU 21 locations are extracted from Figure 12-1 of the 2004 Part B 
Permit Application and from Google Earth. 
 

Upper left box is marked SWMU 21 and SWMU 20 (drum storage area). No piles of 
concrete and asphalt debris have been observed between 2010 present. This figure 
suggests both SWMU 20 and 21 are in the same place but are more likely near each 
other. 
 
 
 
 
 
Right center of this excerpt from Figure 16-1 of the 1989 PA are SWMU 20 & 19. 
The list that is on this map suggests that SWMU 20 is the construction rubble 
storage and 19 is the drum storage. This is consistent with the AO description. 
 
 
 
 

 
 
Right of upper center of Google extract are the concrete pads for SWMU 20 
(and 27). SWMU 13 is in lower left corner. Borrow pit is lower right quarter 
of photo. Potential location for SWMU 21 is from center photo to top 
photo, left of or westerly from concrete pads. 
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SWMU #21 – Construction Rubble Storage Area 
 
 

PGG (2012c) 
Crushed Concrete Sample Data Report 
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Crushed Concrete Sample Data Report 
Former Goldendale Aluminum Smelter 

Plateau Geoscience Group LLC Page 10 of 24 

 
Figure 2 – Crushed Concrete Stockpile Locations 

 



Table 1 Crushed Concrete Sample Analytical Results

8‐11‐CC‐1 8‐11‐CC‐1 

TCLP

8‐11‐CC‐1  

SPLP

8‐11‐CC‐2 8‐11‐CC‐2  

TCLP

8‐11‐CC‐2  

SPLP

8‐11‐CC‐3 8‐11‐CC‐3  

TCLP

8‐11‐CC‐3  

SPLP

8‐11‐CC‐4 8‐11‐CC‐4 

TCLP

8‐11‐CC‐4 

SPLP

8‐16‐CC‐1 8‐16‐CC‐1 

TCLP

8‐16‐CC‐1 

SPLP

8‐16‐CC‐2 8‐16‐CC‐2 

TCLP

8‐16‐CC‐2 

SPLP

8‐16‐CC‐3 8‐16‐CC‐3 

TCLP

8‐16‐CC‐3 

SPLP

8‐16‐CC‐4 8‐16‐CC‐4 

TCLP

8‐16‐CC‐4 

SPLP

Total Metals  (EPA 6010B/7471A) mg/kg mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

Aluminum

Antimony

Arsenic <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40

Barium 95 <0.20 <0.20 80 <0.20 <0.20 84 <0.20 <0.20 85 <0.20 <0.20 74 <0.20 <0.20 78 0.21 <0.20 78 <0.20 <0.20 69 <0.20 <0.20

Beryllium

Cadmium 0.98 <0.02 <0.02 0.93 <0.02 <0.02 <0.50 <0.02 <0.02 0.55 <0.02 <0.02 0.58 <0.02 <0.02 <0.50 <0.02 <0.02 0.56 <0.02 <0.02 0.57 <0.02 <0.02

Chromium 25 0.072 0.035 18 0.09 0.049 29 0.053 0.04 20 0.068 0.04 36 0.065 0.032 21 0.028 0.026 23 0.09 0.035 23 0.046 0.027

Lead 11 <0.20 <0.20 7 <0.20 <0.20 5.7 <0.20 <0.20 5.3 <0.20 <0.20 15 <0.20 <0.20 <5 <0.20 <0.20 5.4 <0.20 <0.20 5.1 <0.20 <0.20

Mercury <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005 <0.25 <0.005 <0.005

Selenium <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40 <10 <0.40 <0.40

Silver <0.50 <0.02 <0.20 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.5 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02  <0.02

Zinc

Fluoride (SM 4500‐F C) mg/kg 49 20 17 55 11 20 27 11 6.3 22 10 5.1 100 7.3 2.4 34 12 1.2 72 16 3.4 10 3.5 0.87

Cyanide (SW846 9010/9012) ug/g

Total Cyanide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Free Cyanide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 0.038 <0.033 0.038 0.046 <0.0067 0.013 0.04 0.021

2‐Methylnaphthalene 0.033 <0.033 0.059 0.037 <0.0067 0.016 0.058 0.016

1‐Methylnaphthalene <0.033 <0.033 0.037 <0.033 <0.0067 0.01 0.043 0.01

Acenaphthylene <0.033 <0.033 <0.033 <0.033 <0.0067 <0.0067 <0.033 <0.0067

Acenaphthene 0.25 0.19 0.23 0.27 0.013 0.074 0.18 0.12

Fluorene 0.16 0.14 0.17 0.2 0.0074 0.047 0.12 0.072

Phenanthrene 2.9 2.6 3.1 3.8 0.17 0.82 2.1 1.2

Anthracene 0.6 0.51 0.64 0.76 0.032 0.18 0.41 0.24

Fluoranthene 13 11 13 14 0.83 4.2 8.1 5.6

Pyrene 8.8 7.4 9.2 9.9 0.56 2.8 5.3 3.9

Benzo(a)anthracene 5.6 5 6 6.2 0.33 1.6 3.3 2.2

Chrysene 8.7 7.2 9.9 9.8 0.65 2.4 5.3 3.6

Benzo(b)fluoranthene 7.4 6.9 8 8.3 0.5 2 4.5 3.1

Benzo(k)fluoranthene <0.33 4.2 4.4 5 0.24 1.1 2.3 1.6

Benzo(a)pyrene 4.5 3.8 4.4 4.5 0.21 1.1 2.6 1.6

Ideno(1,2,3‐c,d)pyrene 3.6 3.2 3.7 3.1 0.17 0.85 2 1.2

Dibenz(a,h)anthracene 1.1 0.96 1.1 0.88 0.048 0.27 0.6 0.4

Benzo(g,h,i)perylene 4 3.4 4.1 3.5 0.19 0.94 2.2 1.4

PCBs (EPA 8082) mg/kg

Aroclor 1016 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1221 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1232 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1242 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1248 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1254 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Aroclor 1260 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Crushed Concrete Samples, August 11, 2011 (1108‐185) Crushed Concrete Samples, August 16, 2011 (1108‐185)CHEMICALS
Northwest Stockpile Northwest Stockpile



Crushed Concrete Sample Data Report 
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Table 2– Summary of Cyanide Detection and SPLP Analyses 
Sample 

Date Sample 
Number 

Total 
Cyanide 
ug/g   

SPLP Total 
Cyanide 

mg/L  

Free 
Cyanide 
ug/g 

SPLP Free 
Cyanide 
mg/L 

Lab Report 

7/19/2010 SP-C-4 <0.25   0.5   1007-140 
8/25/2011 8-23-11-CC-

1,2,3,4 
0.082   <0.05   1109-020 

9/1/2011 9-1-CC-3 0.21 <0.005 <0.050 <0.005 1109-007 
9/21/2011 9-21-CC-1 0.061   <0.05   1109-175 

10/19/2011 10-19-CC-2 0.13 <0.005 <0.05   1110-144 
11/10/2011 11-10-CC-1 0.18 <0.005 <0.05 <0.005 1111-096 
11/10/2011 11-10-CC-2 0.11 <0.005 <0.05 <0.005 1111-096 
11/10/2011 11-10-CC-3 0.083 <0.005 <0.05 <0.005 1111-096 
11/22/2011 11-22-CC-1 0.25   <0.05   1111-190 
11/22/2011 11-22-CC-2 0.081   <0.05   1111-190 
2/22/2012 2-22-CC-1 0.16   <0.05   1202-187 
2/22/2012 2-22-CC-2 0.16   <0.05   1202-187 
2/22/2012 2-22-CC-3 0.16   <0.05   1202-187 
3/1/2012 3-1-CC-1 0.068   <0.05   1203-016 
3/1/2012 3-1-CC-2 0.056   <0.05   1203-016 
3/1/2012 3-1-CC-3 0.06   <0.05   1203-016 
3/6/2012 3-6-CC1 0.2   0.051   1203-064 
3/6/2012 3-6-CC2 0.11   0.062   1203-064 
3/6/2012 3-6-CC3 0.12   0.084   1203-064 

3/22/2012 3-22-CC2 0.05   <0.05   1203-215 
Notes: Summary of samples where either total or free cyanide detected. SPLP means Synthetic Precipitation 
Leaching Procedure test conducted on select concrete samples where cyanide is detected. After November 10, 
2011, SPLP test would be conducted only when detected concentrations of cyanide exceeded 5 mg/kg. Blank cells 
indicate no test conducted. All concentrations of total and free cyanide in units of milligrams per kilogram (ug/g) 
and SPLP test results reported in milligrams per liter (mg/l). Highlighted rows indicate concrete samples from North 
Access Road Stockpile (orange), Northwest Stockpile (purple), and North Plant Stockpile (green). See Figure 2 for 
location of crushed concrete stockpiles.  

 

PAHs are detected in all concrete samples. Carcinogenic PAHs are detected more frequently 
and at higher concentrations than non-carcinogenic PAHs.  

Aroclor 1242 was detected at a frequency of 57% in the crushed concrete samples. No other 
aroclor was detected in the crushed concrete.  

TCLP and SPLP tests were conducted on the crushed concrete samples to evaluate potential 
disposal options. The results are tabulated on Table 1 but the data will not be discussed further in 
this report. The TCLP and SPLP data was not used in the statistical evaluation of the crushed 
concrete data. 



Table 3 Statistical Comparison of Analytical Data for Three Crushed Concrete Stockpiles

CHEMICALS % Detects Mean Min Max Median Detects Mean Min Max Median Detects Mean Min Max Median Detects Mean Min Max Median
Aluminum 100% 14300 12000 18000 13500 100% 15750 12000 20000 16000 100% 16000 12000 22000 15000 100% 15370.4 12000 22000 15000
Antimony 0% 0% 0% 0%
Arsenic 63% 4.8 3.6 6.5 5 11% 4.9 2 5.5 5 12% 3.7 3.6 3.8 4 100% 2.7 2.5 6.5 2.5
Barium 100% 86.8 74 100 83 100% 99.6 54 240 95.5 100% 98.9 59 130 99 100% 89.1 3.6 240 93
Beryllium 0% 0% 0% 0%
Cadmium 0% 53% 0.5 0.25 1.7 0.55 73% 1.0 0.25 1.9 0.86 47% 0.5 0.25 1.9 0.28
Total Chromium 100% 12.2 9.9 14 12 100% 24.6 16 44 23.5 100% 27.7 15 49 27 100% 24.3 9.9 49 23
Cr III 100% 32 22 46 31.5 100% 42.8 17 120 33 100% 33.5 30 37 33.5 100% 32.3 22 120 31.5
Cr VI 10% 0.55 0.5 1 0.5 0% 0% 8% 0.5 0.5 1 0.5
Lead 0% 59% 7.4 2.5 44 5.9 87% 9.2 2.5 15 8.1 60% 7.3 2.5 44 6.2
Mercury 0% 0% 0% 0%
Selenium 0% 0% 0% 0%
Silver 0% 0% 0% 0%
Zinc 100% 196.8 77 690 140 100% 144.1 63 220 155 100% 206.9 68 500 170 100% 203.1 68 690 170
Fluoride  100% 54.0 7.8 210 33 100% 50.9 5.3 290 48 100% 84.2 19 250 62 100% 56.5 5.3 290 49
Total Cyanide 0% 13% 0.1 0.025 0.25 0.025 60% 0.08 0.03 0.2 0.06 21% 0.07 0.03 0.25 0.03
Free Cyanide 6% 0.93 0.1 0.5 0.125 0% 20% 0.03 0.03 0.08 0.03 4% 0.19 0.0 0.5 0.03
Naphthalene 20% 0.06 0.003 0.47 0.003 51% 0.03 0.003 0.1 0.03 47% 0.06 0.00 0.19 0.04 47% 0.04 0.003 0.47 0.03
2‐Methylnaphthalene 20% 0.04 0.003 0.25 0.003 56% 0.03 0.003 0.1 0.03 47% 0.05 0.01 0.11 0.04 51% 0.04 0.003 0.25 0.03
1‐Methylnaphthalene 20% 0.03 0.003 0.16 0.003 47% 0.03 0.003 0.1 0.02 33% 0.04 0.01 0.09 0.03 42% 0.03 0.003 0.16 0.02
Acenaphthylene 20% 0.01 0.003 0.07 0.003 4% 0.02 0.003 0.1 0.02 7% 0.03 0.00 0.04 0.03 6% 0.02 0.003 0.074 0.02
Acenaphthene 80% 0.23 0.003 1.7 0.02 90% 0.13 0.007 0.4 0.1 80% 0.18 0.04 0.44 0.17 87% 0.1 0.003 1.7 0.09
Fluorene 70% 0.16 0.003 1.1 0.014 87% 0.09 0.003 0.3 0.1 73% 0.15 0.04 0.32 0.13 83% 0.1 0.003 1.1 0.09
Phenanthrene 100% 1.84 0.1 13 0.24 100% 1.70 0.16 6.9 1.5 100% 2.35 0.6 5.2 1.8 100% 1.8 0.11 13 1.4
Anthracene 90% 0.39 0.0 2.8 0.032 97% 0.30 0.03 1.1 0.2 100% 0.42 0.1 0.9 0.3 97% 0.3 0.003 2.8 0.24
Fluoranthene 100% 4.87 0.5 33 0.85 100% 5.72 0.80 15.0 5.5 100% 8.59 2 19 7.2 100% 6.1 0.47 33 5.6
Pyrene 100% 4.43 0.4 30 0.61 100% 3.96 0.56 11.0 3.6 100% 6.24 1.3 14 4.9 100% 4.4 0.39 30 3.7
Benzo(a)anthracene 100% 2.90 0.2 21 0.46 100% 2.17 0.22 6.2 1.8 100% 3.26 0.54 8.9 2.6 100% 2.4 0.16 21 1.8
Chrysene 100% 4.14 0.6 24 1.3 100% 4.47 0.65 15.0 3.7 100% 6.27 1.3 14 4.5 100% 4.7 0.61 24 3.8
Benzo(b)fluoranthene 100% 6.26 0.9 40 1.6 100% 3.60 0.46 12.0 2.8 100% 7.11 1.2 17 5.7 100% 4.5 0.46 40 2.9
Benzo(k)fluoranthene 100% 1.72 0.2 12 0.37 99% 1.79 0.17 5.1 1.6 100% 1.75 0.25 4.6 1.2 99% 1.8 0.02 12 1.2
Benzo(a)pyrene 100% 3.67 0.1 29 0.56 100% 1.90 0.10 5.8 1.5 100% 2.71 0.32 9.4 1.8 100% 2.2 0.1 29 1.3
Ideno(1,2,3‐c,d)pyrene 100% 3.37 0.3 24 0.73 100% 3.04 0.13 107.0 1.2 100% 2.66 0.45 8.6 1.8 100% 3.0 0.13 107 1.2
Dibenz(a,h)anthracene 100% 0.75 0.1 5.3 0.16 96% 0.52 0.04 1.7 0.4 100% 0.65 0.11 2 0.42 97% 0.6 0.041 5.3 0.4
Benzo(g,h,i)perylene 100% 2.97 0.3 21 0.67 100% 1.68 0.14 4.6 1.4 100% 2.62 0.43 8.6 1.7 100% 2.0 0.14 21 1.3
Aroclor 1016 0% 0% 0% 0%
Aroclor 1221 0% 0% 0% 0%
Aroclor 1232 0% 0% 0% 0%
Aroclor 1242 60% 0.0587 0.03 0.11 0.06 56% 0.12 0.03 0.9 0.1 60% 0.27 0.028 0.9 0.24 57% 0.14 0.03 0.9 0.09
Aroclor 1248 0% 0% 0% 0%
Aroclor 1254 0% 0% 0% 0%
Aroclor 1260 0% 0% 0% 0%

North Access Road Stockpile Northwest Stockpile North Plant Stockpile TOTAL DATABASE

Notes: Rows and cells highlighted brown indicate general similarity between the three crushed concrete stockpiles. Rows and cells highlighted orange indicate general similarity between two of the three stockpiles. See Figure 2 for location of 
stockpiles. Sample data presented in Table 1. PAHs shown italicized  are carcinogenic.
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Table 4– Summary of Statistical Analysis of North Access Road, Northwest and North Plant Stockpiles Sample Data 
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SWMU #21 – Construction Rubble Storage Area 
 
 

PGG (2014c) 
Coke Silos Concrete Sample Data Report 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-21 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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Figure 2 – Facility Features 
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PCS-1 PCS-1 
TCLP

PCS-2 PCS-2 
TCLP

PCS-3 PCS-3 
TCLP

PCS-4 PCS-4 
TCLP

PCS-5 PCS-5 
TCLP

PCS-6 PCS-6 
TCLP

PCS-7 PCS-7 
TCLP

PCS-8 PCS-8 
TCLP

Total Metals  (EPA 6010B/7471A) mg/kg
Aluminum 7900 1 8100 0.86 8000 0.76 8800 0.44 8700 0.62 9100 0.7 8700 0.79 9100 0.81
Antimony 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2
Arsenic 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4
Barium 77 0.35 79 0.45 82 0.39 88 0.67 84 0.62 89 0.73 88 0.71 87 0.52
Beryllium 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Cadmium 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Chromium 27 0.14 24 0.13 21 0.1 31 0.084 31 0.11 25 0.077 22 0.064 24 0.086
Lead 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2
Mercury 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005
Selenium 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4
Silver 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Zinc 25 0.1 26 0.1 26 0.1 27 0.1 25 0.1 25 0.1 25 0.1 25 0.1
PAHs (EPA 8270D/SIM) mg/kg
Naphthalene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
2-Methylnaphthalene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
1-Methylnaphthalene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Acenaphthylene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Acenaphthene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Fluorene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Phenanthrene 0.0071 0.019 0.025 0.018 0.015 0.01 0.0075 0.02
Anthracene 0.0067 0.017 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Fluoranthene 0.013 0.026 0.055 0.042 0.043 0.023 0.021 0.044
Pyrene 0.011 0.022 0.046 0.03 0.03 0.019 0.016 0.032
Benz(a)anthracene 0.0067 0.0089 0.023 0.012 0.014 0.011 0.0085 0.012
Chrysene 0.0081 0.012 0.038 0.028 0.032 0.015 0.018 0.03
Benzo(b)fluoranthene 0.007 0.0097 0.034 0.02 0.023 0.011 0.01 0.021
Benzo(k)fluoranthene 0.0067 0.0067 0.022 0.012 0.013 0.0088 0.0075 0.014
Benzo(a)pyrene 0.0069 0.01 0.035 0.015 0.016 0.012 0.0076 0.016
Ideno(1,2,3-c,d)pyrene 0.0067 0.0067 0.025 0.013 0.014 0.0081 0.0067 0.013
Dibenz(a,h)anthracene 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067 0.0067
Benzo(g,h,i)perylene 0.0067 0.009 0.034 0.017 0.019 0.011 0.0067 0.019
PCBs (EPA 8082) mg/kg
Aroclor 1016 0.05 0.05
Aroclor 1221 0.05 0.05
Aroclor 1232 0.05 0.05
Aroclor 1242 0.05 0.05
Aroclor 1248 0.05 0.05
Aroclor 1254 0.05 0.05
Aroclor 1260 0.05 0.05
Petroleum Hydrocarbons (NWTPH) mg/kg
Lube Oil Range 100 100 100 100 100 100 100 100
Diesel Range 50 50 50 50 50 50 50 50
Gasoline Range 20 20 20 20 20 20 20 20

CHEMICALS Crushed Concrete Core Samples, June 11, 2012 (1206-064) 1

Notes: 1 Laboratory analytical report number; analytical report included in Appendix A. Values  in Bold type are detected chemical concentrations; values in normal type are practical quantitation l imits for non-detected chemicals.
 

Table 1– Concrete Core Sample Analytical Results 
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PCS-CC1 PCS-CC1 
TCLP

PCS-CC2 PCS-CC2 
TCLP

PCS-CC3 PCS-CC3 
TCLP

PCS-CC4 PCS-CC4 
TCLP

PCS-CC5 PCS-CC5 
TCLP

PCS-CC6 PCS-CC6 
TCLP

PCS-CC7 PCS-CC7 
TCLP

PCS-CC8 PCS-CC8 
TCLP

Total Metals  (EPA 6010B/7471A) mg/kg
Aluminum 8500 0.66 13000 0.51 11000 0.39 8000 0.95 6300 0.77 7000 0.75 7600 0.52 8100 0.46
Antimony 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2
Arsenic 2.6 0.4 2.8 0.4 3.2 0.4 2.8 0.4 2 0.4 2.1 0.4 2.4 0.4 2.5 0.4
Barium 87 0.58 79 0.4 79 0.39 87 0.52 67 0.57 71 0.59 78 0.49 79 0.42
Beryllium 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Cadmium 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Chromium 28 0.15 26 0.17 30 0.14 25 0.15 18 0.095 19 0.06 26 0.13 30 0.15
Lead 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2 5 0.2
Mercury 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005 0.25 0.005
Selenium 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 0.4
Silver 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02 0.5 0.02
Zinc 29 0.1 44 0.1 31 0.1 28 0.1 24 0.1 21 0.1 27 0.1 30 0.1
Fluoride (SM 4500-F C) mg/kg 2.7 6.2 4.8 2.1 0.92 0.99 1.1 1.2
Hexavalent Chromium (EPA 7196A) mg/kg 1 1 1 1 1 1 1 1
Cyanide (SW846 9010/9012) ug/g
Total Cyanide 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Free Cyanide 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
PAHs (EPA 8270D/SIM) mg/kg
Naphthalene 0.0067 0.038 0.026 0.26 0.0067 0.0067 0.092 0.11
2-Methylnaphthalene 0.0067 0.028 0.014 0.16 0.0067 0.0067 0.06 0.063
1-Methylnaphthalene 0.0067 0.026 0.011 0.16 0.0067 0.0067 0.063 0.063
Acenaphthylene 0.0067 0.0067 0.0067 0.014 0.0067 0.0067 0.033 0.033
Acenaphthene 0.064 0.51 0.2 2.1 0.071 0.039 1.1 1
Fluorene 0.048 0.41 0.13 1.6 0.051 0.025 0.87 0.85
Phenanthrene 0.83 5.3 1.7 12 0.76 0.49 9.8 8.4
Anthracene 0.19 1.2 0.3 3.5 0.19 0.11 2.4 1.9
Fluoranthene 1 6.8 2.3 14 0.81 0.62 11 8.6
Pyrene 0.78 5.3 1.8 11 0.73 0.48 8.5 6.8
Benz(a)anthracene 0.52 3.8 1.4 5.5 0.42 0.28 4.7 3.5
Chrysene 0.55 3.6 1.5 5.1 0.42 0.29 4.3 3.2
Benzo(b)fluoranthene 0.72 5 2.3 4.6 0.45 0.34 3.8 3.2
Benzo(k)fluoranthene 0.2 1.6 0.68 1.4 0.13 0.092 1.2 0.97
Benzo(a)pyrene 0.54 3.7 1.7 3.2 0.36 0.26 3 2.3
Ideno(1,2,3-c,d)pyrene 0.43 2.5 1.2 1.5 0.24 0.18 1.4 1.2
Dibenz(a,h)anthracene 0.093 0.65 0.32 0.44 0.058 0.04 0.43 0.33
Benzo(g,h,i)perylene 0.35 2.4 1.2 1.4 0.19 0.15 1.4 1.1
Petroleum Hydrocarbons (NWTPH) mg/kg
Lube Oil Range 100 100 100 100 100 100 100 100
Diesel Range 50 50 50 50 50 50 50 50
Gasoline Range 20 20 20 20 20 20 20 20

CHEMICALS Crushed Concrete Samples, August 20, 2012 (1208-178) 1

Notes: 1 Laboratory analytical report number; analytical report included in Appendix A. Values in Bold type are detected chemical concentrations; values in normal type  practical quantitation l imits for non-detected chemicals.
 

Table 2– Crushed Concrete Sample Analytical Results 
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NumObs # Missing Minimum Maximum Mean Median Var SD MAD/0.675 Skewness CV
Data 

Distribution
95 UCL Basis DOE UCL Basis EPC

8 0 6300 13000 8688 8050 4932679 2221 1112 1.258 0.256 Normal 10175 Student's t 10175.51 t statistic 10175.5

7 0 2.1 3.2 2.629 2.6 0.122 0.35 0.297 0.19 0.133 Normal 2.816 KM(t) 2.76 t statistic 2.8

8 0 67 87 78.38 79 47.7 6.906 6.672 -0.341 0.0881 Normal 83 Student's t 83 t statistic 83.0

8 0 18 30 25.25 26 20.79 4.559 4.448     -0.782 0.181 Normal 28.3 Student's t 28.3 t statistic 28.3

8 0 0.92 6.2 2.501 1.65 3.944 1.986 1.03 1.224 0.794 Normal 3.831 Student's t 3.832 t statistic 3.8

5 0 0.026 0.26 0.105 0.092 0.00874 0.0935 0.0801 1.483 0.889 Normal 0.129 KM(t) 0.086 t statistic 0.09

5 0 0.014 0.16 0.065 0.06 0.00326 0.0571 0.0474 1.511 0.878 Normal 0.08 KM(t) 0.054 t statistic 0.05

5 0 0.011 0.16 0.0646 0.063 0.00337 0.058 0.0549 1.4 0.898 Normal 0.0801 KM(t) 0.0541 t statistic 0.05

1 0 0.014 0.014 0.014 0.014 N/A    N/A    0 N/A    N/A    N/A    0.014 MAX 0.012 Cohen's 
method

0.01

8 0 0.039 2.1 0.636 0.355 0.529 0.727 0.45 1.302 1.144 Normal 1.122 Student's t 1.123 t statistic 1.12

8 0 0.025 1.6 0.498 0.27 0.321 0.566 0.346 1.149 1.137 Normal 0.877 Student's t 0.877 t statistic 0.88

8 0 0.49 12 4.91 3.5 21.46 4.633 4.262 0.493 0.943 Normal 8.013 Student's t 8.014 t statistic 8.01

8 0 0.11 3.5 1.224 0.75 1.608 1.268 0.89 0.874 1.036 Normal 2.073 Student's t 2.073 t statistic 2.1

8 0 0.62 14 5.641 4.55 27.13 5.209 5.686 0.524 0.923 Normal 9.13 Student's t 9.13 t statistic 9.1

8 0 0.48 11 4.424 3.55 16.52 4.064 4.366 0.533 0.919 Normal 7.146 Student's t 7.147 t statistic 7.1

8 0 0.28 5.5 2.515 2.45 4.416 2.101 2.936 0.214 0.836 Normal 3.923 Student's t 3.923 t statistic 3.9

8 0 0.29 5.1 2.37 2.35 3.654 1.912 2.765 0.187 0.807 Normal 3.65 Student's t 3.65 t statistic 3.7

8 0 0.34 5 2.551 2.75 3.556 1.886 2.876    -0.0211 0.739 Normal 3.814 Student's t 3.815 t statistic 3.8

8 0 0.092 1.6 0.784 0.825 0.359 0.599 0.89 0.0391 0.764 Normal 1.185 Student's t 1.185 t statistic 1.2

8 0 0.26 3.7 1.883 2 1.893 1.376 1.972 -0.0342 0.731 Normal 2.804 Student's t 2.804 t statistic 2.8

8 0 0.18 2.5 1.081 1.2 0.609 0.78 0.793 0.546 0.722 Normal 1.604 Student's t 1.604 t statistic 1.6

8 0 0.04 0.65 0.295 0.325 0.047 0.217 0.257 0.225 0.735 Normal 0.44 Student's t 0.44 t statistic 0.44

8 0 0.15 2.4 1.024 1.15 0.59 0.768 0.778 0.491 0.75 Normal 1.538 Student's t 1.538 t statistic 1.5

3 0 100 100 100 100 0 0 0 N/A    N/A    N/A    100 MAX 100 Land's 
Method 
(Cohen's 
method)

100

2 0 50 50 50 50 0 0 0 N/A    N/A    N/A    50 MAX 50 MAX 50

Ideno(1,2,3-c,d)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

Lube Oil Range

Diesel Range

Notes: 
SD = Standard Deviation, CV - Covariant, UCL - Upper Confidence Limit, EPC = Exposure Point Concentration
N/A = Not Applicable, MAX = Maximum
Concentrations are in milligrams per kilogram (mg/kg)

Benzo(a)pyrene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benz(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

1-Methylnaphthalene

Chromium

Fluoride

Naphthalene

2-Methylnaphthalene

General Statistics for Raw Data Sets Using Detected Data Only
Variable

Aluminum

Arsenic

Barium

 
 

Table 3– Summary Statistics for Crushed Concrete EPC Calculations 
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SWMU #22 – Wood Pallet Storage Area 
 
 

PGG (2012a) 
Photographs and Notes 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-22 
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SWMU 22 Wood Pallet Storage Area 
Photographs March 2012 
 

   
Measure perimeter of pile   Burn residue with unburned debris 
 

   
Burn residue with unburned debris  Debris includes wood, plastic, metal, wires 
 

 
Wire coating includes fiberglass (?) and plastic 

       SWMU 22 Wood Pallet Storage 
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SWMU #23 – Reduction Cell Skirt Storage Area 
 
 

BMEC (Personal Communication May 22, 2014) 
E-mail Correspondence/Notes 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
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SWMU 23 Reduction Cell Skirt Storage Area 
Notes on Items Stored by PGG 
June 10, 2014 
 
Used reduction cell skirts were stored in SWMU 23. This is documented in the part B Dangerous Waste 
Permit Application page 98 (Parametrix 2004): 
 

 
 
Text from the Agreed Order page 45 suggests that CAC conducted a soil removal but no sampling or 
report has been located. 
 Reduction Cell Skirt Storage Area (SWMU #23).  Between 1988 and 1995, an area between Cell 
Room D and the Drum Storage Area (SWMU # 20) was used for the storage of failed “skirts” from the 
reduction cells.  These steel skirts have solid bath (cryolite salts) attached to the steel.  The skirts were 
stored in the area until the steel was recycled off-site.  After 1995, the skirts were stored on a concrete 
pad next to the paste plant before recycling.  In 1995, Columbia Aluminum Corporation (CAC) removed 
all of the skirts and residual bath in soils at the site.   
 
Plant Manager Mac Seyhanli indicated used cell skirts were stored at this SWMU in conversation with 
Mavis Kent in 2011, and by email with Peter Trabusiner on May 22, 2014: 
 
From: Mac-Donna Seyhanli <seyhanli@live.com> 
Date: May 22, 2014 at 11:40:09 AM PDT 
To: Peter Trabussiner <ptrabus1@frontier.com>, Galen May <m1link@gorge.net> 
Cc: Dave Rooney <drooney_50@hotmail.com> 
Subject: SWMU 

Hi Peter 
Dames & Moore May 2 1996 had these SMWUs listed.   They were also listed  in Part B applications in 
the 90's. 
We could not see a reference  to #23   Cell Skirt storage. This was the area west of plant -  north of 
rectifier building where we kept new cast iron skirts. Some used skirts which were in good 
condition  and could be reused were also stored here. I presume bath could have dropped to ground 
from these used skirts.  The bulk of the used skirts were stored on pads towards east of plant and were 
shipped back to the foundries. 
 

mailto:seyhanli@live.com
mailto:ptrabus1@frontier.com
mailto:m1link@gorge.net
mailto:drooney_50@hotmail.com
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SWMU #24 – Carbon Waste Roll-off Area 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-24 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-24 

 

SWMU #24 – Carbon Waste Roll-off Area 
 
 

ENSR (1991) 
1991 SWMU Map 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-24 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 







 
 

 

 

 

 

 

APPENDIX A-24 

 

SWMU #24 – Carbon Waste Roll-off Area 
 
 

Golden Aluminum (1997a,b) 
1997 SWMU Map 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-24 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-24 

 

SWMU #24 – Carbon Waste Roll-off Area 
 
 

Parametrix (2004a) 
2004 SWMU Map 

 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-24 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-25 

 

SWMU #25 – Solid Waste Collection Bin and Dumpsters 
 
 

Refer to SWMU #24 – Appendix A-24 for SWMU Maps 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-25 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-26 

 

SWMU #26 – HEAF Filter Roll-Off Bin 
 
 

No Materials Included 
 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-26 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-27 

 

SWMU #27 – Tire and Wheel Storage Area 
 
 

No Materials Included 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-27 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-28 

 

SWMU #28 – 90-Day Drum Storage Area 
 
 

No Materials Included 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-28 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-29 

 

SWMU #29 – Caustic Spill 
 
 

Ecology (1990e,f) 
Documentation of Caustic Spill 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-29 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 















APPENDIX A-30 

SWMU #30 – Paste Plant Spill 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-30 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-30 

 

SWMU #30 – Paste Plant Spill 
 
 

Ecology (1990a) 
May 1990 Inspection 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-30 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 

























 
 

 

 

 

 

 

APPENDIX A-30 

 

SWMU #30 – Paste Plant Spill 
 
 

Technico Environmental Services (1991c) 
Soil Removal Action Letter Report 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-30 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 















 
 

 

 

 

 

 

APPENDIX A-31 

 

SWMU #31 – Smelter Sign Area 
 
 

Tetra Tech (2011b) 
NESI Historical Aerial Photographs 

  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-31 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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APPENDIX A-31 

 

SWMU #31 – Smelter Sign Area 
 
 

Tetra Tech (2011c) 
Smelter Sign Historical Aerial Photographs 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-31 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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APPENDIX A-32 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Harvey Aluminum (1971a) 
Groundwater Drainage Plan 

 
 

  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Harvey Aluminum (1981) 
Storm Drain Plan 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Martin Marietta (1980) 
Cell Addition Site Utilities Plan 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 









 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Goldendale Aluminum (1996e) 
Underground Storm and Sewer Piping Drawing 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Columbia Gorge Aluminum (2011) 
Stormwater Pollution Prevention Plan Underground Utilities Figure 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Lockwood Green et al. (1999) 
Stormwater Pond Expansion Drawing 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 





 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

Technico Environmental Services (1991b) 
Stormwater Pond Sediment Investigation Report 

 
  

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 













 
 

 

 

 

 

 

APPENDIX A-32 

 

SWMU #32 – Stormwater Pond and Appurtenant Facilities 
 
 

PGG (2012b) 
Stormwater Catch Basin Sample Results and Figure 

 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-32 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 
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FIGURE 3

STORM DRAIN LINE AND

ELECTROSTATIC PRECIPITATOR

EFFLUENT LINE SAMPLE

LOCATION MAP

DATE: JUNE 2012

PLATEAU GEOSCIENCE GROUP LLC

Po Box 1020

Battle Ground, WA  98604

COLUMBIA GORGE ALUMINUM COMPANY

Goldendale Aluminum Smelter

Goldendale, Washington

LEGEND

ELECTROSTATIC PRECIPITATOR REDWOOD LINES

MANHOLE WOOD SAMPLE

STORM DRAIN LINES

MH7L1

(EPLA1)

MANHOLE SEDIMENT SAMPLE

MH4L4

(EPLB3)

MANHOLE WOOD AND SEDIMENT SAMPLE

MH1L4

(EPLB1)

CATCH BASIN SEDIMENT SAMPLE

CATCH BASIN SEDIMENT SAMPLE AND

CATCH BASIN CLEANED

CATCH BASIN CLEANED, NO SEDIMENT SAMPLE

Base Map:  Drawing A1/1752

STORM LINE CLEANED

SAMPLE LOGS ARE IN APPENDIX A



Table 5 ‐ Chemicals Detected in Catch Basin Sediment Samples Rectifier Yard, Stormwater Catch Basin, and Interior Transformer Soil Sampling Data Report

CB‐1 CB‐4 CB‐5 CB‐7 CB‐8 CB‐9 CB‐11 CB‐12 CB‐14 CB‐15 CB‐16

Total Metals  (EPA 6010B/7471A) mg/kg

Aluminum 80000 50 27000 22000 51000 27000 11000 23000 16000 26000 7300 17000 9100

Arsenic 7.6 7 < 13 30 32 14 < 11 < 10 89 15 < 11 24 32

Barium 16000 100 71 120 170 73 58 51 31 60 38 110 130

Cadmium 2 14 0.67 4.3 6.7 8.2 4 4 8.1 4.5 2.6 7.6 3.7

Chromium (VI) 19 420 51 190 41 35 17 44 270 44 15 300 250

Lead 250 120 8 33 63 30 9.1 78 820 140 12 29 55

Mercury 2 0.1 < 0.33 < 0.35 < 0.33 < 0.28 < 0.28 < 0.26 < 0.31 < 0.29 < 0.28 < 0.32 < 0.28

Selenium 400 0.3 < 13 < 14 < 13 < 11 < 11 < 10 < 12 < 12 < 11 < 13 < 11

Silver 400 50 <0.66 < 0.69 < 0.65 < 0.55 < 0.56 < 0.52 < 0.62 < 0.58 < 0.56 < 0.65 < 0.57

Fluoride (SM 4500‐F C) mg/kg 3200 530 1300 470 310 200 200 68 160 150 2000 1600

Cyanide (SW846 9010/9012) ug/g

Total Cyanide 1600 < 0.05 2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.25 < 0.05 < 0.05 0.29 0.1

Free Cyanide < 0.05 0.96 < 0.05 0.079 < 0.05 < 0.05 0.15 < 0.05 < 0.05 < 0.05 < 0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 5 10 < 0.44 120 < 1.7 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 12

2‐Methylnaphthalene 5 < 0.44 47 < 1.7 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 < 7.6

1‐Methylnaphthalene  4 5 < 0.44 34 < 1.7 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 < 7.6

Acenaphthylene 2400 20 < 0.44 < 22 < 1.7 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 <7.6

Acenaphthene 4800 20 < 0.44 79 3.6 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 11

Fluorene 3200 30 < 0.44 77 2.4 < 0.44 < 1.5 < 0.83 < 20 < 1.6 < 0.89 < 21 11

Phenanthrene 2400 3.3 800 25 6.3 3.5 2.9 58 5.3 3.8 98 120

Anthracene 24000 0.49 250 3.8 1.1 < 1.5 < 0.83 < 20 < 1.6 2.8 21 32

Fluoranthene 3200 19 1500 96 42 49 23 160 74 8.4 260 270

Pyrene 2400 14 1300 73 30 38 14 100 66 6.8 210 220

Benzo(a)anthracene  1.4 2.5 7.5 550 35 13 15 4.6 49 22 4.3 93 92

Chrysene 140 35 15 750 80 78 85 22 200 94 8.9 190 160

Benzo(b)fluoranthene 1.4 15 490 64 44 44 14 230 52 10 140 110

Benzo(k)fluoranthene 14 38 8.1 430 14 16 4.2 66 18 4.3 80 81

Benzo(a)pyrene 0.14 7 9.2 480 38 6.6 4.4 1.9 40 5.7 5.3 74 80

Ideno(1,2,3‐c,d)pyrene 1.4 1.9 6.5 250 28 8.3 6.6 2.5 55 8.7 3.7 50 52

Dibenz(a,h)anthracene 0.14 2 99 9.1 2.7 2.5 0.91 20 3.1 1.4 < 21 17

Benzo(g,h,i)perylene 2400 7.5 290 32 9.4 7.2 3.2 74 10 4.3 60 58

PCBs (EPA 8082) mg/kg

Aroclor 1016 5.6 100 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1221 14 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1232 14 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1242 14 1.5 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1248 14 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1254 0.5 0.7 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Aroclor 1260 0.5 0.7 < 0.066 < 0.28 < 0.065 < 0.22 < 0.056 < 0.21 < 0.25 < 0.058 < 0.22 < 0.26 < 0.057

Petroleum Hydrocarbons (NWTPH) mg/kg

Lube Oil Range 2000 200 4300 55000 4100 1300 2100 530 5400 3900 1100 9500 9800

Diesel Range 2000 200 370 15000 970 < 550 700 < 100 780 950 < 110 3100 3400

CHEMICALS MTCA Method B 

Screening Values 

(mg/kg) 1

Ecological 

Screening Levels 

(mg/kg) 2 

STORMWATER CATCH BASIN SEDIMENT SAMPLES 3

Notes: 1 Human health screening levels based on DOE Model Toxics Control Act (MTCA) lowest value of Methods A and B. 2 Ecological screening levels based on DOE MTCA lowest values for soil for plants, invertebrates, birds or mammals. 3 See Figure 3 for location of catch basin sediment 

samples. Samples are discrete samples submitted to Onsite Environmental Inc. laboratory in Redmond, WA. All screening levels and analytical results are in milligrams per kilogram (mg/kg or ug/g). Chemicals that are not detected are shown as less than ("<") the practical quantitation limit 

(PQL). Results in bold are detected concentrations, results higlighted in yellow exceed human health screening levels, highlighted in gray exceed ecological screening levels, and highlighted in dark yellow exceed both human health and ecological screening levels. 4 PAHs shown in italic are 

carcinogenic.
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Table 5 ‐ Chemicals Detected in Catch Basin Sediment Samples Rectifier Yard, Stormwater Catch Basin, and Interior Transformer Soil Sampling Data Report

CB‐18 CB‐19 CB2L1 CB3L1 CB2L2 CB3L2 CB2L4 CB3L4 CB3L5 CB2L6 CB3L6

Total Metals  (EPA 6010B/7471A) mg/kg

Aluminum 80000 50 14000 13000 29000 35000 35000 31000 150000 29000 39000 37000 73000

Arsenic 7.6 7 18 < 11 53 35 27 33 14 < 13 22 20 26

Barium 16000 100 160 54 160 280 340 330 70 71 63 150 89

Cadmium 2 14 4.3 1.1 2.9 2.7 3.3 2.4 3 2.4 10 3.4 4.3

Chromium (VI) 19 420 180 72 85 100 120 95 66 58 68 110 170

Lead 250 120 20 12 62 46 24 54 39 22 42 130 240

Mercury 2 0.1 < 0.30 < 0.28 < 0.36 < 0.38 < 0.31 < 0.32 29 < 0.32 < 0.28 < 0.33 < 0.31

Selenium 400 0.3 < 12 < 11 < 14 < 15 < 12 < 13 < 12 < 13 < 11 < 13 < 13

Silver 400 50 < 0.61 < 0.56 < 0.71 0.9 < 0.62 < 0.64 < 0.62 < 0.63 < 0.56 < 0.66 < 0.63

Fluoride (SM 4500‐F C) mg/kg 3200 540 1600 2000 2900 1100 750 170 52 490 280 320

Cyanide (SW846 9010/9012) ug/g

Total Cyanide 1600 < 0.05 0.066 < 0.05 < 0.05 < 0.05 < 0.05 0.42 < 0.05 0.063 0.056 0.067

Free Cyanide < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.16 < 0.05 < 0.05 < 0.05 < 0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 5 10 < 1.6 7.8 < 1.9 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

2‐Methylnaphthalene 5 < 1.6 3 < 1.9 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

1‐Methylnaphthalene  4 5 < 1.6 1.8 < 1.9 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

Acenaphthylene 2400 20 < 1.6 < 1.5 < 1.9 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

Acenaphthene 4800 20 2.2 9.6 3.6 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

Fluorene 3200 30 2.1 9.5 2.5 < 2.0 < 1.6 < 8.5 < 20 < 20 < 18 < 21 < 20

Phenanthrene 2400 34 120 34 24 9.6 17 160 72 18 110 68

Anthracene 24000 6.7 35 8.8 4.2 1.7 < 8.5 27 < 20 < 18 < 21 < 20

Fluoranthene 3200 65 180 120 75 39 86 510 190 93 400 220

Pyrene 2400 49 130 110 66 31 88 430 160 56 320 180

Benzo(a)anthracene  1.4 2.5 25 58 55 31 15 47 290 120 36 180 100

Chrysene 140 35 63 68 160 78 50 160 490 170 150 400 250

Benzo(b)fluoranthene 1.4 45 51 120 78 41 130 490 210 140 600 230

Benzo(k)fluoranthene 14 38 30 46 55 39 15 62 350 130 50 250 130

Benzo(a)pyrene 0.14 7 24 53 49 27 12 42 420 190 < 18 220 120

Ideno(1,2,3‐c,d)pyrene 1.4 1.9 19 28 43 31 11 38 260 120 26 310 92

Dibenz(a,h)anthracene 0.14 6.1 11 14 8.8 3.7 13 83 460 < 18 100 31

Benzo(g,h,i)perylene 2400 21 30 53 36 13 46 300 150 28 390 120

PCBs (EPA 8082) mg/kg

Aroclor 1016 5.6 100 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1221 14 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1232 14 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1242 14 1.5 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1248 14 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1254 0.5 0.7 < 0.061 < 0.056 1.7 0.2 < 0.062 0.38 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Aroclor 1260 0.5 0.7 < 0.061 < 0.056 < 0.071 < 0.076 < 0.062 < 0.064 < 0.25 < 0.25 < 0.22 < 0.27 < 0.25

Petroleum Hydrocarbons (NWTPH) mg/kg

Lube Oil Range 2000 200 1300 2100 5000 3700 1100 3800 25000 8700 3800 20000 13000

Diesel Range 2000 200 280 930 1300 1700 220 720 4100 1200 840 3900 2200

CHEMICALS MTCA Method B 

Screening Values 

(mg/kg) 1 

Ecological 

Screening Levels 

(mg/kg) 2 

STORMWATER CATCH BASIN SEDIMENT SAMPLES 3
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Table 5 ‐ Chemicals Detected in Catch Basin Sediment Samples Rectifier Yard, Stormwater Catch Basin, and Interior Transformer Soil Sampling Data Report

CB4L6 CB5L6 CB4L8 CB1L10 CB2L10 CB2L11 CB3L11 CB4L11 CB5L11 CB1L12 CB2L12

Total Metals  (EPA 6010B/7471A) mg/kg

Aluminum 80000 50 74000 27000 14000 18000 16000 33000 36000 45000 35000 26000 16000

Arsenic 7.6 7 48 14 < 13 12 25 45 68 50 40 < 15 < 11

Barium 16000 100 100 92 62 140 120 240 120 120 82 140 51

Cadmium 2 14 7.6 3.6 < 0.64 1.6 4 16 11 6.7 9.3 2.2 2.2

Chromium 19 420 200 61 13 31 330 65 170 95 85 22 51

Lead 250 120 100 18 31 15 50 140 110 230 44 45 25

Mercury 2 0.1 0.66 0.31 < 0.32 < 0.3 < 0.27 < 0.50 < 0.38 < 0.44 < 0.35 < 0.36 < 0.28

Selenium 400 0.3 < 15 < 12 < 13 < 12 < 11 < 20 < 15 < 17 < 14 < 15 < 11

Silver 400 50 < 0.75 < 0.59 < 0.64 < 0.6 < 0.54 < 1.0 < 0.77 < 0.87 < 0.70 < 0.73 < 0.56

Fluoride (SM 4500‐F C) mg/kg 3200 720 180 3500 840 1600 3900 2700 3500 3700 150 130

Cyanide (SW846 9010/9012) ug/g

Total Cyanide 1600 0.11 < 0.05 0.36 < 0.05 < 0.05 0.1 < 0.05 0.071 < 0.05 0.13 < 0.05

Free Cyanide < 0.05 < 0.05 < 0.05 < 0.05 0.074 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 5 10 < 24 < 0.95 0.61 1.2 25 < 27 < 20 < 23 < 19 < 230 < 18

2‐Methylnaphthalene 5 < 24 < 0.95 < 0.1 0.5 < 17 < 27 < 20 < 23 < 19 < 230 < 18

1‐Methylnaphthalene  4 5 < 24 < 0.95 < 0.1 < 0.48 < 17 < 27 < 20 < 23 < 19 < 230 < 18

Acenaphthylene 2400 20 < 24 < 0.95 < 0.1 < 0.48 < 17 < 27 < 20 < 23 < 19 < 230 < 18

Acenaphthene 4800 20 < 24 < 0.95 0.38 1.4 26 < 27 < 20 < 23 < 19 < 230 < 18

Fluorene 3200 30 < 24 < 0.95 0.17 1.2 28 < 27 < 20 < 23 < 19 < 230 < 18

Phenanthrene 2400 90 5.5 2.6 16 330 66 54 33 100 460 26

Anthracene 24000 < 24 < 0.95 0.47 3.9 90 < 27 < 20 < 23 24 < 230 < 18

Fluoranthene 3200 320 22 7.2 59 720 310 180 130 180 1400 72

Pyrene 2400 240 17 6.4 45 550 220 150 99 140 1200 66

Benzo(a)anthracene  1.4 2.5 130 9.8 4 25 250 96 86 130 60 860 47

Chrysene 140 35 420 22 6 95 520 290 250 500 94 1300 73

Benzo(b)fluoranthene 1.4 380 22 7.7 63 360 260 230 630 120 1500 83

Benzo(k)fluoranthene 14 38 140 11 5 29 170 110 100 270 99 880 53

Benzo(a)pyrene 0.14 7 110 11 6.2 17 180 91 82 220 76 1100 71

Ideno(1,2,3‐c,d)pyrene 1.4 1.9 100 8.4 3.9 14 110 64 73 170 51 710 48

Dibenz(a,h)anthracene 0.14 35 2.6 1.2 5 38 < 27 26 57 < 19 270 < 18

Benzo(g,h,i)perylene 2400 120 10 4.6 16 120 79 87 210 62 830 57

PCBs (EPA 8082) mg/kg

Aroclor 1016 5.6 100 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Aroclor 1221 14 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Aroclor 1232 14 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Aroclor 1242 14 1.5 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Aroclor 1248 14 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Aroclor 1254 0.5 0.7 < 0.30 < 0.24 < 0.26 < 0.24 0.64 < 0.10 0.21 0.17 < 0.070 < 0.29 < 0.22

Aroclor 1260 0.5 0.7 < 0.30 < 0.24 < 0.26 < 0.24 < 0.22 < 0.10 < 0.077 < 0.087 < 0.070 < 0.29 < 0.22

Petroleum Hydrocarbons (NWTPH) mg/kg

Mineral Oil 2000 200 18000 1900

Lube Oil Range 2000 200 3800 < 590 1000 2900 5600 7900 17000 13000 6200 65000 6600

Diesel Range 2000 200 170 < 610 1600 2000 3700 1400 1400 11000 670 540 13000

CHEMICALS MTCA Method B 

Screening Values 

(mg/kg) 1

Ecological 

Screening Levels 

(mg/kg) 2 

STORMWATER CATCH BASIN SEDIMENT SAMPLES 3 
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Table 5 ‐ Chemicals Detected in Catch Basin Sediment Samples Rectifier Yard, Stormwater Catch Basin, and Interior Transformer Soil Sampling Data Report

CB3L12 CB2L13 CB3L13 CB5L13 CB7L13 CB1L14 CB2L14 CB4L14 CB4L15 CB5L15 CB6L15

Total Metals  (EPA 6010B/7471A) mg/kg

Aluminum 80000 50 14000 34000 55000 120000 15000 15000 45000 42000 15000 32000 53000

Arsenic 7.6 7 < 11 < 14 < 13 < 14 24 < 11 41 35 < 14 < 14 14

Barium 16000 100 52 45 97 42 47 66 310 84 47 82 93

Cadmium 2 14 2.1 2.6 2.5 3.5 1.2 4 5.2 4.4 3.1 3.3 3.9

Chromium 19 420 260 20 110 27 210 46 110 100 40 41 45

Lead 250 120 34 34 41 85 25 40 62 21 67 39 32

Mercury 2 0.1 < 0.27 < 0.36 < 0.32 < 0.35 0.97 < 0.27 < 0.34 < 0.27 < 0.35 < 0.34 < 0.31

Selenium 400 0.3 < 11 < 14 < 13 < 14 < 14 < 11 < 14 < 11 < 14 < 14 < 12

Silver 400 50 < 0.54 < 0.72 < 0.64 < 0.70 < 0.72 < 0.54 < 0.68 < 0.54 < 0.69 < 0.69 < 0.62

Fluoride (SM 4500‐F C) mg/kg 3200 65 260 120 130 160 290 300 340 510 1000 940

Cyanide (SW846 9010/9012) ug/g

Total Cyanide 1600 < 0.05 < 0.05 < 0.05 < 0.05 0.061 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.065

Free Cyanide < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 5 10 < 17 < 48 < 20 < 19 < 0.48 < 17 < 22 < 17 < 22 < 22 < 200

2‐Methylnaphthalene 5 < 17 < 48 < 20 < 19 < 0.48 < 17 < 22 < 17 < 22 < 22 < 200

1‐Methylnaphthalene  4 5 < 17 < 48 < 20 < 19 < 0.48 < 17 < 22 < 17 < 22 < 22 < 200

Acenaphthylene 2400 20 < 17 < 48 < 20 < 19 < 0.48 < 17 < 22 < 17 < 22 < 22 < 200

Acenaphthene 4800 20 < 17 110 < 20 < 19 0.57 49 < 22 < 17 < 22 < 22 < 200

Fluorene 3200 30 < 17 < 48 < 20 < 19 < 0.48 27 < 22 < 17 < 22 < 22 < 200

Phenanthrene 2400 19 740 110 110 4.1 420 31 < 17 200 81 400

Anthracene 24000 < 17 130 < 20 27 0.65 73 < 22 < 17 33 < 22 < 200

Fluoranthene 3200 54 2400 380 350 12 1400 93 58 640 280 1100

Pyrene 2400 48 2100 340 290 10 1200 83 44 560 240 980

Benzo(a)anthracene  1.4 2.5 33 1300 230 190 6.9 810 44 24 390 170 670

Chrysene 140 35 49 1600 320 230 9 1100 87 79 590 380 1200

Benzo(b)fluoranthene 1.4 63 2100 390 300 14 1200 89 60 670 390 1300

Benzo(k)fluoranthene 14 38 41 1700 250 220 11 870 55 26 450 180 680

Benzo(a)pyrene 0.14 7 50 2200 340 300 13 1200 57 20 540 200 900

Ideno(1,2,3‐c,d)pyrene 1.4 1.9 35 1200 200 170 7.4 700 41 18 350 150 640

Dibenz(a,h)anthracene 0.14 < 17 480 62 64 2.8 270 < 22 < 17 110 50 210

Benzo(g,h,i)perylene 2400 42 1400 230 190 8.6 810 50 23 410 180 760

PaHs (EPA 8270D/SIM) mg/kg

Aroclor 1016 5.6 100 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Aroclor 1221 14 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Aroclor 1232 14 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Aroclor 1242 14 1.5 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Aroclor 1248 14 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Aroclor 1254 0.5 0.7 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 0.39 < 0.27 < 0.25

Aroclor 1260 0.5 0.7 < 0.22 < 0.072 < 0.26 < 0.070 < 0.072 < 0.21 < 0.27 < 0.21 < 0.28 < 0.27 < 0.25

Petroleum Hydrocarbons (NWTPH) mg/kg

Lube Oil Range 2000 200 4700 76000 25000 14000 1600 36000 4400 2800 17000 11000 4400

Diesel Range 2000 200 4200 2500 310 5800 < 680 < 540 2400 2800 680

CHEMICALS MTCA Method B 

Screening Values 

(mg/kg) 1 

Ecological 

Screening Levels 

(mg/kg) 2
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Table 5 ‐ Chemicals Detected in Catch Basin Sediment Samples Rectifier Yard, Stormwater Catch Basin, and Interior Transformer Soil Sampling Data Report

CB1L23 

(CB1L20)  CB2L21A MH5L5

EPLB1 

(MH1L4)

EPLB2 

(MH3L4)

EPLB3 

(MH4L4)

EPLB4 

(MH6L4)

EPLB5 

(MH9L4)

EPLB7 

(MH12L4)

EPLB9 

(MH14L4)

EPLB10 

(MH15L4)

Total Metals  (EPA 6010B/7471A) mg/kg

Aluminum 80000 50 32000 4600 35000 29000 16000 27000 20000 26000 49000 30000 78000

Arsenic 7.6 7 < 17 < 11 58 39 66 53 24 67 32 42 45

Barium 16000 100 76 52 210 71 70 47 83 60 500 1700 190

Cadmium 2 14 4.4 < 0.57 3.1 6.4 10 4.3 5.1 4.3 2.7 4.8 12

Chromium 19 420 48 3.7 55 100 110 340 140 330 250 100 110

Lead 250 120 33 < 5.7 46 150 320 54 61 45 60 130 92

Mercury 2 0.1 < 0.42 < 0.29 < 0.32 < 0.3 1 < 0.3 < 0.28 < 0.33 3.2 < 0.35 < 0.33

Selenium 400 0.3 < 17 < 11 < 13 < 12 < 13 < 12 < 11 < 13 < 14 < 14 < 13

Silver 400 50 < 0.84 < 0.57 < 0.64 < 0.59 < 0.65 < 0.6 < 0.56 < 0.66 < 0.7 < 0.70 < 0.65

Fluoride (SM 4500‐F C) mg/kg 3200 760 66 130 730 650 520 450 270 260 1800 2000

Cyanide (SW846 9010/9012) ug/g

Total Cyanide 1600 0.091 < 0.05 0.72 0.1 < 0.05 0.26 < 0.05 < 0.05 0.071 < 0.05 < 0.05

Free Cyanide < 0.05 < 0.05 0.45 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

PAHs (EPA 8270D/SIM) mg/kg

Naphthalene 5 10 < 27 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

2‐Methylnaphthalene 5 < 27 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

1‐Methylnaphthalene  4 5 < 27 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

Acenaphthylene 2400 20 < 27 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

Acenaphthene 4800 20 230 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

Fluorene 3200 30 230 < 0.92 < 1 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

Phenanthrene 2400 1900 5 8.5 45 52 35 54 39 < 23 24 41

Anthracene 24000 280 < 0.92 1.2 < 19 < 21 < 19 < 18 < 21 < 23 < 22 < 21

Fluoranthene 3200 2800 15 28 700 380 160 250 90 53 80 140

Pyrene 2400 2100 12 22 490 290 130 180 72 45 71 110

Benzo(a)anthracene 1.4 2.5 730 8.1 12 190 200 77 90 32 31 51 73

Chrysene 140 35 880 13 24 860 860 260 300 68 79 150 130

Benzo(b)fluoranthene 1.4 890 15 26 420 750 230 190 63 89 150 170

Benzo(k)fluoranthene 14 38 510 11 13 120 170 110 94 37 41 70 89

Benzo(a)pyrene 0.14 7 640 12 14 41 53 74 77 35 39 67 100

Ideno(1,2,3‐c,d)pyrene 1.4 1.9 360 7.8 11 56 100 72 64 29 35 64 88

Dibenz(a,h)anthracene 0.14 120 2.5 3.9 22 44 24 22 < 21 < 23 < 22 26

Benzo(g,h,i)perylene 2400 410 9.2 13 60 120 90 82 38 43 79 110

PCBs (EPA 8082) mg/kg

Aroclor 1016 5.6 100 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Aroclor 1221 14 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Aroclor 1232 14 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Aroclor 1242 14 1.5 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Aroclor 1248 14 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Aroclor 1254 0.5 0.7 0.36 < 0.23 < 0.26 0.25 3.2 < 0.24 < 0.22 1.4 0.37 8.1 < 0.26

Aroclor 1260 0.5 0.7 < 0.34 < 0.23 < 0.26 < 0.24 < 0.26 < 0.24 < 0.22 < 0.26 < 0.28 < 0.28 < 0.26

Petroleum Hydrocarbons (NWTPH) mg/kg

Lube Oil Range 2000 200 37000 650 6600 12000 17000 8000 8800 2600 3100 11000 4100

Diesel Range 2000 200 83000 < 120 860 4300 3300 950 1900 < 660 < 700 2700 < 650

CHEMICALS MTCA Method B 

Screening Values 

(mg/kg) 1 

Ecological 

Screening Levels 

(mg/kg) 2

STORMWATER CATCH BASIN SEDIMENT SAMPLES 3
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FIGURE 3
PHOTOGRAPHS OF SEPTIC SYSTEMS

MARCH 2013

A. R&D Lab and Field Office B. New septic underneath west side of office building

C. New septic system : East Concrete Tank D.West concrete tank

E. Old Septic System F. Old septic system pipe line (Orangeburg).



Table 3 - Summary of Septic Systems Sample Analytical Results Page 2

Septic-Wetland-Fluoride Area-Soil Background Investigation Report
March 2013

 Septic 
Sludge 4

Old  System

SEP-1 SEP-2 SEP-3 SEP-4 SEP-5 SEP-6 SEP-8 SEP-7 SEP-1

TCLP 6 

mg/l
CHEMICALS Human 

Health 
Screening 

Levels 
(mg/kg)1

Protection 
of Ground 

Water 
(mg/kg) 3

Septic System Drain Field Soil 5

New  System

Benzene 0.18 0.0002 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 0.0016 <0.0013
1, 2-Dichloropropane NC 0.00013 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Dibromomethane NC 0.0019 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Bromodichloromethane 16 0.000032 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
2-Chloroethyl Vinyl Ether NC <0.12 <0.005 <0.0057 <0.0061 <0.0061 <0.0057 <0.0059 <0.0063
(cis) 1,3-Dichloropropene 10 0.00015 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Methyl Isobutyl Ketone NC 0.23 <0.12 <0.005 <0.0057 <0.0061 <0.0061 <0.0057 <0.0059 <0.0063
Toluene 7 0.59 0.15 <0.005 <0.0057 <0.0061 <0.0061 <0.0057 <0.0059 <0.0063
(trans) 1,3-Dichloropropene 10 0.00015 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,1,2-Trichloroethane 18 0.000077 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Tetrachloroethene 0.05 0.0044 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,3-Dichloropropane NC 0.099 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
2-Hexanone NC 0.0079 <0.12 <0.005 <0.0057 <0.0012 <0.0012 <0.0057 <0.0012 <0.0063
Dibromochloromethane 12 0.000039 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2-Dibromoethane NC 0.0000018 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Chlorobenzene 1600 0.049 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,1,1,2-Tetrachloroethane 38 0.00019 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Ethylbenzene 6 0.0015 0.23 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
m,p-Xylene 16000 0.18 0.92 <0.002 <0.0023 <0.0024 <0.0024 <0.0023 <0.0024 <0.0025
o-Xylene 16000 0.19 0.42 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Styrene 16000 1.2 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Bromoform 130 0.0021 <0.024 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Isopropylbenzene 8000 0.64 0.13 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Bromobenzene NC 0.036 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,1,2,2-Tetrachlorethane 5 0.000026 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2,3-Trichloropropane 320 0.00000028 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
n-Propylbenzene 8000 0.99 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
2-Chlorotoulene 1600 0.17 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
4-Chlorotoluene NC 0.18 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,3,5-Trimethylbenzene 800 0.12 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
tert-Butylbenzene 8000 0.64 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2,4-Trimethylbenzene ND 0.021 4.2 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
sec-Butylbenzene 8000 0.64 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,3-Dichlorobenzene ND 0.0004 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
p-Isopropyltoluene 8000 0.64 11 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 0.017 <0.0013
1,4-Dichlorobenzene ND 0.0004 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2-Dichlorobenzene 7200 0.27 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
n-Butylbenzene 8000 2.5 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2-Dibromo-3-chloropropane 1.3 0.00000014 <10 <0.005 <0.0057 <0.0061 <0.0061 <0.0057 <0.0059 <0.0063
1,2,4-Trichlorobenzene 35 0.0029 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Hexachlorobutadiene 80 0.0005 <10 <0.005 <0.0057 <0.0061 <0.0061 <0.0057 <0.0059 <0.0063
Naphthalene 5 0.00047 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
1,2,3-Trichlorobanzene NC 0.015 <2.0 <0.001 <0.0011 <0.0012 <0.0012 <0.0011 <0.0012 <0.0013
Notes: 1 Human health screening levels based on DOE Model Toxics Control Act (MTCA) lowest value of Methods A and B. 2 Ecological screening levels based on DOE MTCA lowest values for soil for plants, 
invertebrates, birds or mammals. 3 MTCA values for contaminant concentrations in that are protective of groundwater. 4 Sludge accummulated in bottom of north concrete septic tank, removed and tank 
decommissioned in June 2012. 5 Soil sampled adjacent to new system drain field pipes and old system steel tanks and drain lines. 6 Toxicity Characteristic Leaching Procedure (TCLP) test of new system septic tank 
sludge sample SEP-1 for purpose of disposal. 7 ND means no data available. 8 NC means MTCA A and/or MTCA B value not calculated. 9 Surrogates used: iodomethane used for carbon tetrachloride, 1,1-
dichloropropene used for n-butylbenzene, sec-butylbenzene, tert-butylbenzene, and p-isopropyltoluene used for isopropylbenzene.



 
 

 

 

 

 

 

APPENDIX A-34 

 

Western Area – Upper Fluoride Area 
 
 
 

FINAL REMEDIAL INVESTIGATION WORK PLAN 
VOLUME 1: PHASE 1 WORK PLAN APPENDIX A-34 
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON 



E

F

G

D

Upper
Fluoride

Area 40A

West End
Landfill

MARCH 2013

PLATEAU GEOSCIENCE GROUP LLC
PO BOX 1020
BATTLE GROUND, WA 98604

UPPER FLUORIDE AREA 
FLOW ACCUMULATION MAP

COLUMBIA GORGE ALUMINUM COMPANY
GOLDENDALE ALUMINUM SMELTER

GOLDENDALE, WASHINGTON

0 125 250 375 500

Feet

.

Legend
West End Landfill
Study Area
Upper Fluoride Area 40A
Wetlands

Û Flow Direction

Flow Accumulation
None
Low
Medium
High

FIGURE 10



COLUMBIA GORGE ALUMINUM COMPANY 
GOLDENDALE ALUMINUM SMELTER

GOLDENDALE, WASHINGTON
PLATEAU GEOSCIENCE GROUP LLC
PO BOX 1020
BATTLE GROUND, WA 98604

FIGURE 11
UPPER FLUORIDE AREA

ELEVATION PROFILE

West End Landfill

Upper Fluoride Area 

40AWetland D

E

Profile Line

Possible surface flow path

MARCH 2013


	APPENDIX A-1 SWMU #1 – NPDES Ponds
	APPENDIX A-1 SWMU #1 – NPDES Ponds ARCADIS (2011a) Site Closure Report
	APPENDIX A-1 SWMU #1 – NPDES Ponds ARCADIS (2008a) Site Investigation Report and Closure Alternatives Analysis
	APPENDIX A-1 SWMU #1 – NPDES Ponds ARCADIS (2008b) Supplemental Sample Results
	APPENDIX A-1 SWMU #1 – NPDES Ponds JUB Engineers (1985) Sediment Survey

	APPENDIX A-2 SWMU #2 – East Surface Impoundment (ESI)
	APPENDIX A-2 SWMU #2 – East Surface Impoundment (ESI) Geraghty & Miller (1986) Closure Drawings
	APPENDIX A-2 SWMU #2 – East Surface Impoundment (ESI) ARCADIS (2011b) 2010 Groundwater Monitoring Report

	APPENDIX A-3 SWMU #3 – Intermittent Sludge Disposal Ponds
	APPENDIX A-3 SWMU #3 – Intermittent Sludge Disposal Ponds URS (2008b) Cleanup Action Report
	APPENDIX A-3 SWMU #3 – Intermittent Sludge Disposal Ponds ARCADIS (2007a) Site Investigation and Closure Alternatives Analysis

	APPENDIX A-4 SWMU #4 – West Surface Impoundment
	APPENDIX A-4 SWMU #4 – West Surface Impoundment Parametrix (2004d) WSI As-Built Drawings
	APPENDIX A-4 SWMU #4 – West Surface Impoundment GeoPro (2014) 2014 Annual Monitoring Report

	APPENDIX A-5 SWMU #5 – Line A Secondary Scrubber Recycle Station Goldendale Aluminum Company (2002a) O&M Manual for Secondary Roof Scrubbers
	APPENDIX A-6 SWMU #6 – Line B, C, D Secondary Scrubber Recycle Stations Goldendale Aluminum Company (2002a) O&M Manual for Secondary Roof Scrubbers
	APPENDIX A-7 SWMU #7 – Decommissioned Air Pollution Control Equipment Ecology (1997a) Letter Regarding WESP Demolition
	APPENDIX A-8 SWMU #8 – Tertiary Treatment Plant Goldendale Aluminum Company (2002a) O&M Manual Description of Tertiary Treatment Plant
	APPENDIX A-12 SWMU #12 – East SPL Storage Area URS (2008c) Draft RI/FS Report
	APPENDIX A-13 SWMU #13 – West SPL Storage Area
	APPENDIX A-13 SWMU #13 – West SPL Storage Area CH2MHill (1988b) Landfill Cap Design Drawings
	APPENDIX A-13 SWMU #13 – West SPL Storage Area CH2MHill (1996c) Slope Repairs and Grading Plan
	APPENDIX A-13 SWMU #13 – West SPL Storage Area Bakemeier (2009) Groundwater Monitoring Data Summary

	APPENDIX A-14 SWMU #14 – North SPL Storage Containment Building
	APPENDIX A-14 SWMU #14 – North SPL Storage Containment Building Golder (1996b) Recommendations for Certification
	APPENDIX A-14 SWMU #14 – North SPL Storage Containment Building CH2MHill (2009) Closure Certification Letter Report

	APPENDIX A-15 SWMU #15 – South SPL Storage Building Golder (1996a) Closure Certification Report
	APPENDIX A-16 SWMU #16 – SPL Handling Containment Building PGG (2011) Closure Certification
	APPENDIX A-17 SWMU #17 – East End Landfill
	APPENDIX A-17 SWMU #17 – East End Landfill Harvey Aluminum (1971c) Drawing for Alumina Storage Area
	APPENDIX A-17 SWMU #17 – East End Landfill Tetra Tech (2011a) Historical Aerial Photographs
	APPENDIX A-17 SWMU #17 – East End Landfill Technico Environmental Services (1991) East End Landfill Investigation Letter Report
	APPENDIX A-17 SWMU #17 – East End Landfill URS (2008a) Draft RI/FS Report

	APPENDIX A-18 SWMU #18 – West End Landfill URS (2010) Final Draft RI Report
	APPENDIX A-19 SWMU #19 – Plant Construction Landfill No Materials Included
	APPENDIX A-20 SWMU #20 – Drum Storage Area URS (2008d) Draft RI Report
	APPENDIX A-21 SWMU #21 – Construction Rubble Storage Area
	APPENDIX A-21 SWMU #21 – Construction Rubble Storage Area PGG (2014b) Notes on Location
	APPENDIX A-21 SWMU #21 – Construction Rubble Storage Area PGG (2012c) Crushed Concrete Sample Data Report
	APPENDIX A-21 SWMU #21 – Construction Rubble Storage Area PGG (2014c) Coke Silos Concrete Sample Data Report

	APPENDIX A-22 SWMU #22 – Wood Pallet Storage Area PGG (2012a) Photographs and Notes
	APPENDIX A-23 SWMU #23 – Reduction Cell Skirt Storage Area BMEC (Personal Communication May 22, 2014) E-mail Correspondence/Notes
	APPENDIX A-24 SWMU #24 – Carbon Waste Roll-off Area
	APPENDIX A-24 SWMU #24 – Carbon Waste Roll-off Area ENSR (1991) 1991 SWMU Map
	APPENDIX A-24 SWMU #24 – Carbon Waste Roll-off Area Golden Aluminum (1997a,b) 1997 SWMU Map
	APPENDIX A-24 SWMU #24 – Carbon Waste Roll-off Area Parametrix (2004a) 2004 SWMU Map

	APPENDIX A-25 SWMU #25 – Solid Waste Collection Bin and Dumpsters Refer to SWMU #24 – Appendix A-24 for SWMU Maps
	APPENDIX A-26 SWMU #26 – HEAF Filter Roll-Off Bin No Materials Included
	APPENDIX A-27 SWMU #27 – Tire and Wheel Storage Area No Materials Included
	APPENDIX A-28 SWMU #28 – 90-Day Drum Storage Area No Materials Included
	APPENDIX A-29 SWMU #29 – Caustic Spill Ecology (1990e,f) Documentation of Caustic Spill
	APPENDIX A-30 SWMU #30 – Paste Plant Spill
	APPENDIX A-30 SWMU #30 – Paste Plant Spill Ecology (1990a) May 1990 Inspection
	APPENDIX A-30 SWMU #30 – Paste Plant Spill Technico Environmental Services (1991c) Soil Removal Action Letter Report

	APPENDIX A-31 SWMU #31 – Smelter Sign Area Tetra Tech (2011b) NESI Historical Aerial Photographs
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Harvey Aluminum (1981) Storm Drain Plan
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Martin Marietta (1980) Cell Addition Site Utilities Plan
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Goldendale Aluminum (1996e) Underground Storm and Sewer Piping Drawing
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Columbia Gorge Aluminum (2011) Stormwater Pollution Prevention Plan Underground Utilities Figure
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Lockwood Green et al. (1999) Stormwater Pond Expansion Drawing
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities Technico Environmental Services (1991b) Stormwater Pond Sediment Investigation Report
	APPENDIX A-32 SWMU #32 – Stormwater Pond and Appurtenant Facilities PGG (2012b) Stormwater Catch Basin Sample Results and Figure

	APPENDIX A-33 Northwestern Area – Research and Development Laboratory Septic Drainfield
	APPENDIX A-34 Western Area – Upper Fluoride Area
	APPENDIX B.pdf
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC JUB Engineers (1985) Sediment Results
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC Damkaer and Dey (1986) Columbia River Sediment Study
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC ENSR (1994) Baseline Sediment Characterization Report
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC ENSR (1997) Dilution Ratio/Mixing Zone Study
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC WSDH et al. (2005) Sediment Survey of Potential Hanford Site Contaminants
	APPENDIX B-1 COLUMBIA RIVER SEDIMENTS AOC USACE (1994) Results from Site Inspection Report for John Day Dam

	APPENDIX B-2 GROUNDWATER IN THE UPPERMOST AQUIFER AOC
	APPENDIX B-2.1 PRODUCTION WELLS LOGS (WELLS #1, 2, AND 3)
	APPENDIX B-2.1 BAMW-DESIGNATED WELL LOGS (BAMW WELLS 1-4)
	APPENDIX B-2.1 EAST SURFACE IMPOUNDMENT (SWMU #2) VICINITY WELL LOGS
	APPENDIX B-2.1 EAST END LANDFILL (SWMU #17)  VICINITY WELL LOGS
	APPENDIX B-2.1 EAST SPL STORAGE AREA (SWMU #12) VICINITY WELL LOGS
	APPENDIX B-2.1 WEST END LANDFILL (SWMU #18) VICINITY WELL LOGS
	APPENDIX B-2.1 WEST SURFACE IMPOUNDMENT (SWMU #4) AND WEST SPL STORAGE AREA (SWMU #13) VICINITY WELL LOGS
	APPENDIX B-2.2 CROSS-SECTIONS Geraghty & Miller (1986) East Surface Impoundment Vicinity
	APPENDIX B-2.2 CROSS-SECTIONS Parametrix (2004c) West Surface Impoundment Vicinity
	APPENDIX B-2.2 CROSS-SECTIONSURS (2011) Site-Wide Groundwater Investigation
	APPENDIX B-2.3 Geologic Map KPUD (2014) John Day Pool Pumped Storage Hydroelectric Project Pre-Application Document Geologic Map

	APPENDIX B-3 WETLANDS AOC
	APPENDIX B-3 WETLANDS AOC PGG (2013a) Wetlands Survey
	APPENDIX B-3 WETLANDS AOC PGG (2013b) Wetlands D Investigation

	APPENDIX B-4 RECTIFIER YARD AOC PGG (2012b) Rectifier Yard and Interior Transformer Soil Results
	APPENDIX B-5 PLANT AREA AOC
	APPENDIX B-5 PLANT AREA AOC BMEC (2014) Waste Inventory Map and Table
	APPENDIX B-5 PLANT AREA AOC Harvey Aluminum (1971b) Scrubber Effluent Drawing
	APPENDIX B-5 PLANT AREA AOC PGG (Personal Communication, November 2014) Correspondence Regarding Plant Area AOC Features and Data
	APPENDIX B-5 PLANT AREA AOC PGG (2010) Preliminary Site Investigation Report, Plant Area
	APPENDIX B-5 PLANT AREA AOC PGG (2012b) EP Line Catch Basin Results and Map
	APPENDIX B-5 PLANT AREA AOC CDM (2010) Water Issue Concept, Plan View and Profile Notes, NPDES Ponds Soil Removal Project
	APPENDIX B-5 PLANT AREA AOC ARI (2010) 2010 Analytical Data Report Pond A Discharge Pipe Water Sample





