
























































Table 5
Sediment Analytical Parameters, Methods, and Quantitation Limits

 Final Sediment 
Toxicity 

Screening 
Levelse

Doane Creek 
Ecological Soil

Ecological 
Sediment DEQ 

Bioaccumulative 
Screening Levelsf

Doane Creek 
Trespasser 
Soil DEQ 

RBCh

Doane Creek 
Ecological 
Sediment

FS Data Gaps 
COIb

Gasco OU COC FS Data Gaps COI
FS Data Gaps Screening Levelsc

Ecological Soil 
Screening Levelsd

Interim FS  HERA Addendum  

Ecological Soil 
DEQ RBCg

Ecological 
Sediment 
DEQ RBCh 

Ecological 
Sediment DEQ 

Bioaccumulative 
Screening LevelsfAnalyte

Gasco OU COCa

Styrene -- -- -- -- -- -- -- -- -- --
1,1,1,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- --
1,1,2,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- --
Tetrachloroethene (PCE) -- -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- -- -- -- -- -- --
1,2,3-Trichlorobenzene -- -- -- -- -- -- -- -- -- --
1,2,4-Trichlorobenzene -- -- -- -- -- -- -- -- -- --
1,1,1-Trichloroethane -- -- -- -- -- -- -- -- -- --
1,1,2-Trichloroethane -- -- -- -- -- -- -- -- -- --
Trichloroethene (TCE) -- -- -- -- -- -- -- -- -- --
Trichlorofluoromethane -- -- -- -- -- -- -- -- -- --
1,2,3-Trichloropropane -- -- -- -- -- -- -- -- -- --
1,2,4-Trimethylbenzene -- -- -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- -- --
Vinyl chloride -- -- -- -- -- -- -- -- -- --
m,p-Xylene -- -- -- -- -- -- -- -- -- --
o-Xylene -- -- -- -- -- -- -- -- -- --
Total Xyleneac -- -- -- -- -- -- -- -- -- --
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Table 5
Sediment Analytical Parameters and Screening Levels

Notes:
a. Chemicals identified as Doane Creek Surface Soil and Sediment COCs for the Gasco OU.

f. Lowest of birds (population), mammals (population), and fish (freshwater) sediment bioaccumulation screening level values (DEQ 2020)
g. Lowest of the plant, invertebrate, and non-threatened and endangered birds and mammals soil RBC (DEQ 2020).
h. Freshwater sediment RBC (DEQ 2020).
i. Site-specific Trespasser RBC calculated using the exposure parameters identified in the RI/HERA Addendum (Anchor QEA and HAI 2019, DEQ 2018). 
j. Total Petroleum Hydrocarbons Dx Gx Only: the sum of NWTPH-Dx and NWTPH-Gx
k. Total Dioxin/Furan TEQ 1998 (Fish): the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health Organization 1998 fish toxicity equivalency factors
l. Total Dioxin/Furan TEQ 2005 (Mammal):  the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health Organization 2005 mammal toxicity equivalency factors (presented in Van den Berg et al. 2006)
m. Total PCB Congeners: the sum of 209 individual congeners
n.  Total PCB TEQ 1998 (Fish): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 1998 fish toxicity equivalency factors
o. Total PCB TEQ 2005 (Mammal): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 2005 mammal toxicity equivalency factors (presented in Van den Berg et al. 2006)
p. Total Dioxin/Furan and PCB Congener TEQ 1998 (Fish): the sum of Total Dioxin/Furan TEQ 1998 (Fish) and Total PCB TEQ 1998 (Fish)
q. Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal): the sum of Total Dioxin/Furan TEQ 2005 (Mammal) and Total PCB TEQ 2005 (Mammal) 
r. The sum of 4,4’ and 2,4’ isomers
s. Total DDx: the sum of 2,4' and 4, 4' DDD, DDE, DDT isomers
t. Total BHC: the sum of hexachlorocyclohexane (BHC), alpha-, hexachlorocyclohexane (BHC), beta-, hexachlorocyclohexane (BHC), delta-, and hexachlorocyclohexane (BHC), gamma- (Lindane)
u. Total Chlordane (alpha, gamma, heptachlor): the sum of alpha-chlordane, gamma-chlordane, and heptachlor) for comparison to ecological screening level
v. Total Chlordane (alpha, beta, nona, oxy): the sum of cis-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and oxychlordane) for comparison to human health screening level
w. Total Endosulfan (alpha, beta): the sum of alpha- and beta-endosulfan

y. Total HPAH (Gasco 9 of 17): the sum of fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(x)fluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene.
z. Total LPAH (Gasco 8 or 17): the sum of 1‑methylnaphthalene, 2‑methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene.
aa. Total PAH (Gasco 17): the sum of Total HPAH (Gasco 9 of 17) and Total LPAH (Gasco 8 or 17)
ab. PAH equilibrium partitioning sediment benchmark (toxic units)
ac. Total Xylene: the sum of m,p-xylene and o-xylene
ad. Chemical is a constituent of a chemical sum identified as a COC.
ae. Mammal Screening level
af. Invertebrate Screening Level
ag. Plant Screening Level
ah. Natural Background Level
ai. Fish Screening Level
aj. Ground-Feeding Mammal Non-T&E Screening Level
ak. Ground-Feeding Birds Non-T&E Screening Level 
al. Bird Screening Level
am. The calculated RBC is greater than 1,000,000 mg/kg. 
--: not applicable
μg/kg: micrograms per kilogram
BHC: benzene hexachloride
COC: contaminant of concern
COI: contaminant of interest
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDD: dichlorodiphenyldichloroethane 

b. FS Data Gaps COIs include dioxin/furans, PCBs, and chlorinated pesticides.

d. Screening levels from IFS Table J1-3a (Anchor QEA 2018). 
e. Final sediment screening levels from benthic invertebrates from the HERA Addendum.

c. FS Data Gaps Screening levels include the screening levels identified in the IFS for Gasco OU COC and HERA Addendum for sediment COC (Anchor QEA 2018; Anchor QEA and HAI 2019). For FS Data Gaps COIs, screening levels were selected from the sources of screening levels used in the IFS and 
DEQ sources used in the HERA Addendum. 

x. Total cPAHs TEQ: the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors; cPAHs include benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and 
dibenzo(a,h)anthracene.
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Table 5
Sediment Analytical Parameters and Screening Levels

DDE: dichlorodiphenyldichloroethene 
DDT: dichlorodiphenyltrichloroethane 
DEQ: Oregon Department of Environmental Quality
EPA: U.S. Environmental Protection Agency
FS: Feasibility Study
HERA Addendum: Human Health and Ecological Risk Assessment Addendum.
HH: human health
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon
IFS: Interim Feasibility Study
LPAH: low-molecular-weight polycyclic aromatic hydrocarbon
mg/kg: milligram per kilogram
ng/kg: nanogram per kilogram
NWTPH-Dx: Northwest Total Petroleum Hydrocarbons – diesel range
NWTPH-Gx: Northwest Total Petroleum Hydrocarbons –  gasoline range
OU: operable unit
PAH: polycyclic aromatic hydrocarbon
RBC: risk-based concentration
TEQ: toxic equivalence quotient
T&E: Threatened and Endangered (species)

References:
Anchor QEA (Anchor QEA, LLC), 2018. Interim Feasibility Study.  Gasco OU. Prepared for NW Natural. November 21, 2018.
Anchor QEA and HAI (Anchor QEA, LLC, and Hahn and Associates, Inc.), 2019. Remedial Investigation/Human Health and Ecological Risk Assessment Addendum for the Siltronic GSA.  Prepared for NW Natural. November 22, 2019.
DEQ (Oregon Department of Environmental Quality), 2018. Risk-Based Concentrations.  May 2018.
DEQ, 2020. Conducting Ecological Risk Assessments . September 14, 2020.
EPA (U.S. Environmental Protection Agency), 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  Office of Research and Development. EPA/600/R-93/089. July 1993.
Van den Berg, M., L.S. Birnbaum, M. Denison, M. De Vito, W. Farland, M. Feeley, H. Fiedler, H. Hakansson, A. Hanberg, L. Haws, M. Rose, S. Safe, D. Schrenk, C. Tohyama, A. Tritscher, J. Tuomisto, M. Tysklind, N. Walker, and R.E. Peterson, 2006. "The 2005 World Health Organization Reevaluation of Human 
and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-Like Compounds." Toxicological Sciences 93(2):223–41.
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Table 6
Surface Soil Analytical Parameters, Methods, and Quantitation Limits

Total solids (%) SM 2540 G 1 1 --
Total organic carbon (%) EPA 9060A 0.1 0.1 --
Total cyanide ASTM D7511 0.05 0.1 6.65
Total sulfide SM4500-S2 1.0 1 0.0179
Soil pH EPA 9045D 0.5 0.5 --

Gasoline range hydrocarbons NWTPH-Gx 2.5 5 --
Diesel range hydrocarbons NWTPH-Dx 10 20 --
Motor oil range hydrocarbons NWTPH-Dx 20 40 --
Total Petroleum Hydrocarbons Dx Gx Onlyd,e Calculated, not reported -- -- Varies
Metals (mg/kg)
Aluminum EPA 6020B 12.5 25 37,200
Antimony EPA 6020B 0.250 0.500 1.35
Arsenic EPA 6020B 0.250 0.500 8.8
Barium EPA 6020B 0.25 0.5 --
Beryllium EPA 6020B 0.050 0.100 --
Cadmium EPA 6020B 0.050 0.100 1.8
Chromium EPA 6020B 0.250 0.500 76
Copper EPA 6020B 0.050 0.10 70
Cobalt EPA 6020B 0.25 0.5 23
Iron EPA 6020B 12.5 25 42,100
Lead EPA 6020B 0.050 0.100 79
Manganese EPA 6020B 0.250 0.500 1,800
Mercury EPA 6020B 0.02 0.04 0.23
Nickel EPA 6020B 0.050 0.100 47
Selenium EPA 6020B 0.250 0.500 --
Silver EPA 6020B 0.050 0.100 --
Thallium EPA 6020B 0.250 0.500 5.2
Titanium EPA 6020B 1 2 6,500
Vanadium EPA 6020B 0.500 1.00 180
Zinc EPA 6020B 1.00 2.00 180

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) EPA 1613B 0.284 0.5 0.25
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) EPA 1613B 0.59 2.5 0.28
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.602 2.5 1.2
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.383 2.5 0.89
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.565 2.5 0.89
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) EPA 1613B 0.535 2.5 7
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 1613B 1.58 5 300
2,3,7,8-Tetrachlorodibenzofuran (TCDF) EPA 1613B 0.305 0.5 3
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.486 2.5 6.5
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.299 2.5 0.65
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.648 2.5 1.1
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.887 2.5 1.1
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.631 2.5 1.1
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.783 2.5 1.4
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.427 2.5 11
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.651 2.5 11
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 1613B 0.825 5 220
Total Dioxin/Furan TEQ 2005 (Mammal)d,f Calculated, not reported -- -- 0.25

PCB-077 EPA 1668A 0.799 2.5 170
PCB-081 EPA 1668A 0.659 2.5 1,500
PCB-105 EPA 1668A 0.497 2.5 43,000
PCB-114 EPA 1668A 0.801 2.5 30,000
PCB-118 (PCB-106/118) EPA 1668A 1.45 5 22,000
PCB-123 EPA 1668A 0.551 2.5 30,000
PCB-126 EPA 1668A 0.475 2.5 8.7
PCB-156 EPA 1668A 0.378 2.5 14,000
PCB-157 EPA 1668A 0.604 2.5 14,000
PCB-167 EPA 1668A 0.595 2.5 17,000
PCB-169 EPA 1668A 0.731 2.5 20
PCB-189 EPA 1668A 0.704 2.5 6,000
209 PCB Congeners EPA 1668A 1.12 - 7.79 5 - 15 --
Total PCB Congenerd,g Calculated, not reported Varies Varies 73,000
Total PCB Congener TEQ 2005 (Mammal)d,h Calculated, not reported -- -- 0.25
Dioxin Furans and PCB Congeners (ng/kg)
Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal)d,i Calculated, not reported -- -- 0.25

4,4'-DDD (p,p'-DDD) EPA 8081B 0.5 1 12,000
2,4'-DDD (o,p'-DDD) EPA 8081B 0.5 1 --
4,4'-DDE (p,p'-DDE) EPA 8081B 0.5 1 8,200
2,4'-DDE (o,p'-DDE) EPA 8081B 0.5 1 --
4,4'-DDT (p,p'-DDT) EPA 8081B 0.5 1 8,500
2,4'-DDT (o,p'-DDT) EPA 8081B 0.5 1 --

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum 

Screening Levelc

Total Petroleum Hydrocarbons (mg/kg)

Conventionals (mg/kg)

Pesticides (µg/kg)

PCBs (ng/kg)

Dioxins/Furans (ng/kg)
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Table 6
Surface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum 

Screening Levelc

Aldrin EPA 8081B 0.5 1 4.3
BHC, alpha- EPA 8081B 0.5 1 360
BHC, beta- EPA 8081B 0.5 1 --
BHC, delta- EPA 8081B 0.5 1 --
BHC, gamma- (Lindane) EPA 8081B 0.5 1 2,100
Chlordane, alpha- (Chlordane, cis-) EPA 8081B 0.5 1 --
Chlordane, beta- (Chlordane, trans-) EPA 8081B 0.5 1 --
Dieldrin EPA 8081B 0.5 1 9
Endosulfan I EPA 8081B 0.5 1 --
Endosulfan II EPA 8081B 0.5 1 --
Endosulfan sulfate EPA 8081B 0.5 1 --
Endrin EPA 8081B 0.5 1 3.4
Endrin Aldehyde EPA 8081B 1 1 --
Heptachlor EPA 8081B 0.5 1 450
Heptachlor epoxide EPA 8081B 0.5 1 240
Hexachlorobenzene EPA 8081B 1.25 2.5 930
Nonachlor, cis- EPA 8081B 0.5 1 --
Nonachlor, trans- EPA 8081B 0.5 1 --
Oxychlordane EPA 8081B 0.5 1 --
Toxaphene EPA 8081B 15 30 2,100
Sum DDDd,j Calculated, not reported -- -- 12,000
Sum DDEd,j Calculated, not reported -- -- 8,200
Sum DDTd,j Calculated, not reported -- -- 8,500
Total DDxd,k Calculated, not reported -- -- 240
Total BHCd,l Calculated, not reported --- --- 96
Total Chlordane (alpha, gamma, heptachlor)d,m Calculated, not reported -- -- 1,400
Total Chlordane (alpha, beta, nona, oxy)d,n Calculated, not reported -- -- 7,400
Total Endosulfan (alpha, beta)d,o Calculated, not reported -- -- 6,400

1-Methylnaphthalene EPA 8270E-SIM 0.378 5.00 29,000
1-Methylphenanthrene EPA 8270E-SIM 0.496 5.00 --
2,3,5-Trimethylnaphthalene EPA 8270E-SIM 0.449 5.00 --
2,6-Dimethylnaphthalene EPA 8270E-SIM 0.388 5.00 --
2-Methylnaphthalene EPA 8270E-SIM 0.445 5.00 29,000
Acenaphthene EPA 8270E-SIM 0.459 5.00 20,000
Acenaphthylene EPA 8270E-SIM 0.257 5.00 29,000
Anthracene EPA 8270E-SIM 0.047 5.00 29,000
Benzo(a)anthracene EPA 8270E-SIM 1.410 5.00 5,500
Benzo(a)pyrene EPA 8270E-SIM 0.977 5.00 5,500
Benzo(b)fluoranthene EPA 8270E-SIM 0.794 5.00 5,500
Benzo(b)naphtho(2,1-d)thiophene EPA 8270E-SIM 5.000 5.00 --
Benzo(b)thiophene EPA 8270E-SIM 0.357 5.00 --
Benzo(e)pyrene EPA 8270E-SIM 0.622 5.00 --
Benzo(g,h,i)perylene EPA 8270E-SIM 0.519 5.00 5,500
Benzo(j)fluoranthene EPA 8270E-SIM 0.680 5.00 --
Benzo(k)fluoranthene EPA 8270E-SIM 0.794 5.00 5,500
Biphenyl EPA 8270E-SIM 0.335 5.00 --
C1-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C1-Decalins EPA 8270E-SIM 0.486 5.00 --
C1-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C1-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C1-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C1-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C1-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C2-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C2-Decalins EPA 8270E-SIM 0.486 5.00 --
C2-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C2-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C2-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C2-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C2-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C3-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C3-Decalins EPA 8270E-SIM 0.486 5.00 --
C3-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C3-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C3-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C3-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C3-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C4-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C4-Decalins EPA 8270E-SIM 0.486 5.00 --
C4-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C4-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C4-Naphthalenes EPA 8270E-SIM 0.448 5.00 --

PAHs and Alkylated PAHs (µg/kg)
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Table 6
Surface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum 

Screening Levelc

C4-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
Chrysene EPA 8270E-SIM 0.706 5.00 5,500
cis-Decalin EPA 8270E-SIM 0.486 5.00 --
Dibenzo(a,h)anthracene EPA 8270E-SIM 0.674 5.00 5,500
Dibenzothiophene EPA 8270E-SIM 0.652 5.00 --
Fluoranthene EPA 8270E-SIM 1.360 5.00 5,500
Fluorene EPA 8270E-SIM 0.468 5.00 29,000
Indeno(1,2,3-c,d)pyrene EPA 8270E-SIM 0.372 5.00 --
Naphthalene EPA 8270E-SIM 0.448 5.00 10,000
Perylene EPA 8270E-SIM 0.449 5.00 --
Phenanthrene EPA 8270E-SIM 0.934 5.00 29,000
Pyrene EPA 8270E-SIM 1.020 5.00 5,500
Total Benzofluoranthenes EPA 8270E-SIM -- -- --
trans-Decalin EPA 8270E-SIM 0.029 5.00 --
Total cPAH TEQ (EPA 1993)d,p Calculated, not reported -- -- 2,100
Total HPAH (Gasco 9 of 17)d,q Calculated, not reported -- -- 5,500
Total LPAH (Gasco 8 of 17)d,r Calculated, not reported -- -- 29,000

Carbazole EPA 8270E 2.00 4.00 --
Dibenzofuran EPA 8270E 1.33 2.67 --
2-Chlorophenol EPA 8270E 6.67 13.3 --
4-Chloro-3-methylphenol EPA 8270E 13.3 26.7 --
2,4-Dichlorophenol EPA 8270E 6.67 13.3 --
2,4-Dimethylphenol EPA 8270E 6.67 13.3 --
2,4-Dinitrophenol EPA 8270E 33.3 66.7 --
4,6-Dinitro-2-methylphenol EPA 8270E 33.3 66.7 --
2-Methylphenol EPA 8270E 3.33 6.67 --
3+4-Methylphenol(s) EPA 8270E 3.33 6.67 --
2-Nitrophenol EPA 8270E 13.3 26.7 --
4-Nitrophenol EPA 8270E 13.3 26.7 --
Pentachlorophenol (PCP) EPA 8270E 13.3 26.7 --
Phenol EPA 8270E 2.67 5.33 --
2,3,4,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,3,5,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,4,5-Trichlorophenol EPA 8270E 6.67 13.3 --
2,4,6-Trichlorophenol EPA 8270E 6.67 13.3 --
Bis(2-ethylhexyl)phthalate EPA 8270E 20 40 --
Butyl benzyl phthalate EPA 8270E 6.67 13.3 --
Diethylphthalate EPA 8270E 6.67 13.3 --
Dimethylphthalate EPA 8270E 6.67 13.3 --
Di-n-butylphthalate EPA 8270E 6.67 13.3 --
Di-n-octyl phthalate EPA 8270E 10.7 13.3 --

Acetone EPA 8260D 500 1,000 --
Acrylonitrile EPA 8260D 50 100 --
Benzene EPA 8260D 5 10 37,000
Bromobenzene EPA 8260D 12.5 25 --
Bromochloromethane EPA 8260D 25 50 --
Bromodichloromethane EPA 8260D 25 50 --
Bromoform EPA 8260D 50 100 --
Bromomethane EPA 8260D 500 500 --
2-Butanone (MEK) EPA 8260D 250 500 --
n-Butylbenzene EPA 8260D 25 50 --
sec-Butylbenzene EPA 8260D 25 50 --
tert-Butylbenzene EPA 8260D 25 50 --
Carbon disulfide EPA 8260D 250 500 --
Carbon tetrachloride EPA 8260D 25 50 --
Chlorobenzene EPA 8260D 12.5 25 --
Chloroethane EPA 8260D 250 500 --
Chloroform EPA 8260D 25 50 --
Chloromethane EPA 8260D 125 250 --
2-Chlorotoluene EPA 8260D 25 50 --
4-Chlorotoluene EPA 8260D 25 50 --
Dibromochloromethane EPA 8260D 50 100 --
1,2-Dibromo-3-chloropropane EPA 8260D 125 250 --
1,2-Dibromoethane (EDB) EPA 8260D 25 50 --
Dibromomethane EPA 8260D 25 50 --
1,2-Dichlorobenzene EPA 8260D 12.5 25 --
1,3-Dichlorobenzene EPA 8260D 12.5 25 --
1,4-Dichlorobenzene EPA 8260D 12.5 25 --
Dichlorodifluoromethane EPA 8260D 50 100 --
1,1-Dichloroethane EPA 8260D 12.5 25 --
1,2-Dichloroethane (EDC) EPA 8260D 12.5 25 --
1,1-Dichloroethene EPA 8260D 12.5 25 --
cis-1,2-Dichloroethene EPA 8260D 12.5 25 --
trans-1,2-Dichloroethene EPA 8260D 12.5 25 --

Volatile Organic Compounds (µg/kg)

Semivolatile Organic Compounds (µg/kg)
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Table 6
Surface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum 

Screening Levelc

1,2-Dichloropropane EPA 8260D 12.5 25 --
1,3-Dichloropropane EPA 8260D 25 50 --
2,2-Dichloropropane EPA 8260D 25 50 --
1,1-Dichloropropene EPA 8260D 25 50 --
cis-1,3-Dichloropropene EPA 8260D 25 50 --
trans-1,3-Dichloropropene EPA 8260D 25 50 --
Ethylbenzene EPA 8260D 12.5 25 25,800
Hexachlorobutadiene EPA 8260D 50 100 --
2-Hexanone EPA 8260D 250 500 --
Isopropylbenzene EPA 8260D 25 50 --
4-Isopropyltoluene EPA 8260D 25 50 --
Methylene chloride EPA 8260D 250 500 --
4-Methyl-2-pentanone (MiBK) EPA 8260D 250 500 --
Methyl tert-butyl ether (MTBE) EPA 8260D 25 50 --
n-Propylbenzene EPA 8260D 12.5 25 --
Styrene EPA 8260D 25 50 --
1,1,1,2-Tetrachloroethane EPA 8260D 12.5 25 --
1,1,2,2-Tetrachloroethane EPA 8260D 25 50 --
Tetrachloroethene (PCE) EPA 8260D 12.5 25 --
Toluene EPA 8260D 25 50 --
1,2,3-Trichlorobenzene EPA 8260D 125 250 --
1,2,4-Trichlorobenzene EPA 8260D 125 250 --
1,1,1-Trichloroethane EPA 8260D 12.5 25 --
1,1,2-Trichloroethane EPA 8260D 12.5 25 --
Trichloroethene (TCE) EPA 8260D 12.5 25 --
Trichlorofluoromethane EPA 8260D 50 100 --
1,2,3-Trichloropropane EPA 8260D 25 50 --
1,2,4-Trimethylbenzene EPA 8260D 25 50 --
1,3,5-Trimethylbenzene EPA 8260D 25 50 --
Vinyl chloride EPA 8260D 12.5 25 --
m,p-Xylene EPA 8260D 25 50 --
o-Xylene EPA 8260D 12.5 25 --
Total Xylened,s Calculated, not reported -- -- 100,000
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Table 6
Surface Soil Analytical Parameters, Methods, and Quantitation Limits

Notes:
a. Actual MDLs and RLs may vary based on sample aliquot size, matrix interference, and required dilution factor.
b. Nondetect compounds analyzed by high resolution methodology will be reported at the EDL, which is typically two to five times lower than the RL.
c. Screening level sources are shown in Table 3.

e. Total Petroleum Hydrocarbons Dx Gx Only: the sum of NWTPH-Dx and NWTPH-Gx

g. Total PCB Congeners: the sum of 209 individual congeners

i. Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal): the sum of Total Dioxin/Furan TEQ 2005 (Mammal) and Total PCB TEQ 2005 (Mammal) 
j. The sum of 4,4’ and 2,4’ isomers
k. Total DDx: the sum of 2,4' and 4, 4' DDD, DDE, DDT isomers

m. Total Chlordane (alpha, gamma, heptachlor): the sum of alpha-chlordane, gamma-chlordane, and heptachlor) for comparison to ecological screening level

o. Total Endosulfan (alpha, beta): the sum of alpha- and beta-endosulfan

s. Total Xylene: the sum of m,p-xylene and o-xylene
--: not applicable
μg/kg: micrograms per kilogram
ASTM: ASTM International
BHC: benzene hexachloride
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDD: dichlorodiphenyldichloroethane 
DDE: dichlorodiphenyldichloroethene 
DDT: dichlorodiphenyltrichloroethane 
EDL: estimated detection limit
EPA: U.S. Environmental Protection Agency
HPAH: high molecular weight polycyclic aromatic hydrocarbon
LPAH: high molecular weight polycyclic aromatic hydrocarbon
MDL: method detection limit
mg/kg: milligram per kilogram
ng/kg: nanogram per kilogram
NWTPH-Dx: Northwest Total Petroleum Hydrocarbons – diesel range
NWTPH-Gx: Northwest Total Petroleum Hydrocarbons –  gas range
PAH: polycyclic aromatic hydrocarbon
RL: reporting limit
SIM: selected ion monitoring
SM: Standard Method
TEQ: toxic equivalence quotient

References:

Van den Berg, M., L.S. Birnbaum, M. Denison, M. De Vito, W. Farland, M. Feeley, H. Fiedler, H. Hakansson, A. Hanberg, L. Haws, M. Rose, S. Safe, D. Schrenk, C. Tohyama, A. Tritscher, J. 
Tuomisto, M. Tysklind, N. Walker, and R.E. Peterson, 2006. "The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-
Like Compounds." Toxicological Sciences 93(2):223–41.

EPA (U.S. Environmental Protection Agency), 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  Office of Research and Development. 
EPA/600/R-93/089. July 1993.

d. Totals are calculated values; therefore, there are no MDLs or RLs for these parameters. 

f. Total Dioxin/Furan TEQ 2005 (Mammal): the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health Organization 
2005 mammal toxicity equivalency factors (presented in Van den Berg et al. 2006)

h. Total PCB TEQ 2005 (Mammal): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 2005 mammal 
toxicity equivalency factors (presented in Van den Berg et al. 2006)

p. Total cPAHs TEQ: the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors; cPAHs include benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene
q. Total HPAH (Gasco 9 of 17): the sum of fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(x)fluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, dibenz(a,h)anthracene, and 
benzo(g,h,i)perylene

l. Total BHC: the sum of hexachlorocyclohexane (BHC), alpha-, hexachlorocyclohexane (BHC), beta-, hexachlorocyclohexane (BHC), delta-, and hexachlorocyclohexane (BHC), gamma­ 
(Lindane)

n. Total Chlordane (alpha, beta, nona, oxy): the sum of cis-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and oxychlordane) for comparison to human health screening level

r. Total LPAH (Gasco 8 or 17): the sum of 1‑methylnaphthalene, 2‑methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene

Feasibility Study Comprehensive Data Gaps Work Plan
Gasco OU

Page 5 of 5
January 2023



Table 7
Subsurface Soil Analytical Parameters, Methods, and Quantitation Limits

Total solids (%) SM 2540 G 1 1 --
Total organic carbon (%) EPA 9060A 0.1 0.1 --
Total cyanide ASTM D7511 0.05 0.1 210
Total sulfide SM4500-S2 1.0 1 --
Soil pH EPA 9045D 0.5 0.5 --

Gasoline range hydrocarbons NWTPH-Gx 2.5 5 --
Diesel range hydrocarbons NWTPH-Dx 10 20 --
Motor oil range hydrocarbons NWTPH-Dx 20 40 --
Total Petroleum Hydrocarbons Dx Gx Onlyd,e Calculated, not reported -- -- various

Aluminum EPA 6020B 12.5 25 --
Antimony EPA 6020B 0.250 0.500 --
Arsenic EPA 6020B 0.250 0.500 15
Barium EPA 6020B 0.25 0.5 --
Beryllium EPA 6020B 0.050 0.100 --
Cadmium EPA 6020B 0.050 0.100 --
Chromium EPA 6020B 0.250 0.500 --
Copper EPA 6020B 0.050 0.10 --
Cobalt EPA 6020B 0.25 0.5 --
Iron EPA 6020B 12.5 25 --
Lead EPA 6020B 0.050 0.100 800
Manganese EPA 6020B 0.250 0.500 --
Mercury EPA 6020B 0.02 0.04 --
Nickel EPA 6020B 0.050 0.100 --
Selenium EPA 6020B 0.250 0.500 --
Silver EPA 6020B 0.050 0.100 --
Thallium EPA 6020B 0.250 0.500 5.2
Titanium EPA 6020B 1 2 --
Vanadium EPA 6020B 0.500 1.00 --
Zinc EPA 6020B 1.00 2.00 --

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) EPA 1613B 0.284 0.5 170
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) EPA 1613B 0.59 2.5 --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.602 2.5 --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.383 2.5 --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.565 2.5 --
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) EPA 1613B 0.535 2.5 --
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 1613B 1.58 5 --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) EPA 1613B 0.305 0.5 --
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.486 2.5 --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.299 2.5 --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.648 2.5 --
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.887 2.5 --
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.631 2.5 --
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.783 2.5 --
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.427 2.5 --
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.651 2.5 --
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 1613B 0.825 5 --
Total Dioxin/Furan TEQ 2005 (Mammal)d,f Calculated, not reported -- -- 170

209 PCB Congeners EPA 1668A 1.12 - 7.79 5 - 15 --
Total PCB Congenerd,g Calculated, not reported Varies Varies 4,900,000
Total PCB Congener TEQ 2005 (Mammal)d,h Calculated, not reported -- -- 170
Dioxin Furans and PCB Congeners (ng/kg)
Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal)d,i Calculated, not reported -- -- 170

4,4'-DDD (p,p'-DDD) EPA 8081B 0.5 1 9,700
2,4'-DDD (o,p'-DDD) EPA 8081B 0.5 1 --
4,4'-DDE (p,p'-DDE) EPA 8081B 0.5 1 66,000
2,4'-DDE (o,p'-DDE) EPA 8081B 0.5 1 --
4,4'-DDT (p,p'-DDT) EPA 8081B 0.5 1 66,000
2,4'-DDT (o,p'-DDT) EPA 8081B 0.5 1 --
Aldrin EPA 8081B 0.5 1 1,100
BHC, alpha- EPA 8081B 0.5 1 3,000
BHC, beta- EPA 8081B 0.5 1 --
BHC, delta- EPA 8081B 0.5 1 --
BHC, gamma- (Lindane) EPA 8081B 0.5 1 17,000
Chlordane, alpha- (Chlordane, cis-) EPA 8081B 0.5 1 --
Chlordane, beta- (Chlordane, trans-) EPA 8081B 0.5 1 --
Dieldrin EPA 8081B 0.5 1 1,200
Endosulfan I EPA 8081B 0.5 1 --
Endosulfan II EPA 8081B 0.5 1 --
Endosulfan sulfate EPA 8081B 0.5 1 --
Endrin EPA 8081B 0.5 1 80,000
Endrin Aldehyde EPA 8081B 1 1 --
Heptachlor EPA 8081B 0.5 1 4,000
Heptachlor epoxide EPA 8081B 0.5 1 2,000

Total Petroleum Hydrocarbons (mg/kg)

Conventionals (mg/kg)

Pesticides (µg/kg)

PCBs (ng/kg)

Dioxins/Furans (ng/kg)

Metals (mg/kg)

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum Screening 

Levelc
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Table 7
Subsurface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum Screening 

Levelc

Hexachlorobenzene EPA 8081B 1.25 2.5 11,000
Nonachlor, cis- EPA 8081B 0.5 1 --
Nonachlor, trans- EPA 8081B 0.5 1 --
Oxychlordane EPA 8081B 0.5 1 --
Toxaphene EPA 8081B 15 30 17,000
Sum DDDd,j Calculated, not reported -- -- 9,700
Sum DDEd,j Calculated, not reported -- -- 66,000
Sum DDTd,j Calculated, not reported -- -- 66,000
Total Chlordane (alpha, beta, nona, oxy)d,k Calculated, not reported -- -- 61,000
Total Endosulfan (alpha, beta)d,l Calculated, not reported -- -- 1,600,000

1-Methylnaphthalene EPA 8270E-SIM 0.378 5.00 600,000
1-Methylphenanthrene EPA 8270E-SIM 0.496 5.00 --
2,3,5-Trimethylnaphthalene EPA 8270E-SIM 0.449 5.00 --
2,6-Dimethylnaphthalene EPA 8270E-SIM 0.388 5.00 --
2-Methylnaphthalene EPA 8270E-SIM 0.445 5.00 1,000,000
Acenaphthene EPA 8270E-SIM 0.459 5.00 --
Acenaphthylene EPA 8270E-SIM 0.257 5.00 --
Anthracene EPA 8270E-SIM 0.047 5.00 --
Benzo(a)anthracene EPA 8270E-SIM 1.410 5.00 --
Benzo(a)pyrene EPA 8270E-SIM 0.977 5.00 --
Benzo(b)fluoranthene EPA 8270E-SIM 0.794 5.00 --
Benzo(b)naphtho(2,1-d)thiophene EPA 8270E-SIM 5.000 5.00 --
Benzo(b)thiophene EPA 8270E-SIM 0.357 5.00 --
Benzo(e)pyrene EPA 8270E-SIM 0.622 5.00 --
Benzo(g,h,i)perylene EPA 8270E-SIM 0.519 5.00 --
Benzo(j)fluoranthene EPA 8270E-SIM 0.680 5.00 --
Benzo(k)fluoranthene EPA 8270E-SIM 0.794 5.00 --
Biphenyl EPA 8270E-SIM 0.335 5.00 --
C1-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C1-Decalins EPA 8270E-SIM 0.486 5.00 --
C1-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C1-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C1-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C1-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C1-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C2-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C2-Decalins EPA 8270E-SIM 0.486 5.00 --
C2-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C2-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C2-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C2-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C2-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C3-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C3-Decalins EPA 8270E-SIM 0.486 5.00 --
C3-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C3-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C3-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C3-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C3-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C4-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00 --
C4-Decalins EPA 8270E-SIM 0.486 5.00 --
C4-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C4-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.020 5.00 --
C4-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C4-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
Chrysene EPA 8270E-SIM 0.706 5.00 --
cis-Decalin EPA 8270E-SIM 0.486 5.00 --
Dibenzo(a,h)anthracene EPA 8270E-SIM 0.674 5.00 --
Dibenzothiophene EPA 8270E-SIM 0.652 5.00 --
Fluoranthene EPA 8270E-SIM 1.360 5.00 --
Fluorene EPA 8270E-SIM 0.468 5.00 --
Indeno(1,2,3-c,d)pyrene EPA 8270E-SIM 0.372 5.00 --
Naphthalene EPA 8270E-SIM 0.448 5.00 580,000
Perylene EPA 8270E-SIM 0.449 5.00 --
Phenanthrene EPA 8270E-SIM 0.934 5.00 --
Pyrene EPA 8270E-SIM 1.020 5.00 --
Total Benzofluoranthenes EPA 8270E-SIM -- -- --
trans-Decalin EPA 8270E-SIM 0.029 5.00 --
Total cPAH TEQ (EPA 1993)d,m Calculated, not reported -- -- 17,000

Carbazole EPA 8270E 2.00 4.00 --
Dibenzofuran EPA 8270E 1.33 2.67 --
2-Chlorophenol EPA 8270E 6.67 13.3 --

Semivolatile Organic Compounds (µg/kg)

PAHs and Alkylated PAHs (µg/kg)
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Table 7
Subsurface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum Screening 

Levelc

4-Chloro-3-methylphenol EPA 8270E 13.3 26.7 --
2,4-Dichlorophenol EPA 8270E 6.67 13.3 --
2,4-Dimethylphenol EPA 8270E 6.67 13.3 --
2,4-Dinitrophenol EPA 8270E 33.3 66.7 --
4,6-Dinitro-2-methylphenol EPA 8270E 33.3 66.7 --
2-Methylphenol EPA 8270E 3.33 6.67 --
3+4-Methylphenol(s) EPA 8270E 3.33 6.67 --
2-Nitrophenol EPA 8270E 13.3 26.7 --
4-Nitrophenol EPA 8270E 13.3 26.7 --
Pentachlorophenol (PCP) EPA 8270E 13.3 26.7 --
Phenol EPA 8270E 2.67 5.33 --
2,3,4,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,3,5,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,4,5-Trichlorophenol EPA 8270E 6.67 13.3 --
2,4,6-Trichlorophenol EPA 8270E 6.67 13.3 --
Bis(2-ethylhexyl)phthalate EPA 8270E 20 40 --
Butyl benzyl phthalate EPA 8270E 6.67 13.3 --
Diethylphthalate EPA 8270E 6.67 13.3 --
Dimethylphthalate EPA 8270E 6.67 13.3 --
Di-n-butylphthalate EPA 8270E 6.67 13.3 --
Di-n-octyl phthalate EPA 8270E 10.7 13.3 --

Acetone EPA 8260D 500 1,000 --
Acrylonitrile EPA 8260D 50 100 --
Benzene EPA 8260D 5 10 380,000
Bromobenzene EPA 8260D 12.5 25 --
Bromochloromethane EPA 8260D 25 50 --
Bromodichloromethane EPA 8260D 25 50 --
Bromoform EPA 8260D 50 100 --
Bromomethane EPA 8260D 500 500 --
2-Butanone (MEK) EPA 8260D 250 500 --
n-Butylbenzene EPA 8260D 25 50 --
sec-Butylbenzene EPA 8260D 25 50 --
tert-Butylbenzene EPA 8260D 25 50 --
Carbon disulfide EPA 8260D 250 500 --
Carbon tetrachloride EPA 8260D 25 50 --
Chlorobenzene EPA 8260D 12.5 25 --
Chloroethane EPA 8260D 250 500 --
Chloroform EPA 8260D 25 50 --
Chloromethane EPA 8260D 125 250 --
2-Chlorotoluene EPA 8260D 25 50 --
4-Chlorotoluene EPA 8260D 25 50 --
Dibromochloromethane EPA 8260D 50 100 --
1,2-Dibromo-3-chloropropane EPA 8260D 125 250 --
1,2-Dibromoethane (EDB) EPA 8260D 25 50 --
Dibromomethane EPA 8260D 25 50 --
1,2-Dichlorobenzene EPA 8260D 12.5 25 --
1,3-Dichlorobenzene EPA 8260D 12.5 25 --
1,4-Dichlorobenzene EPA 8260D 12.5 25 --
Dichlorodifluoromethane EPA 8260D 50 100 --
1,1-Dichloroethane EPA 8260D 12.5 25 --
1,2-Dichloroethane (EDC) EPA 8260D 12.5 25 200,000
1,1-Dichloroethene EPA 8260D 12.5 25 --
cis-1,2-Dichloroethene EPA 8260D 12.5 25 --
trans-1,2-Dichloroethene EPA 8260D 12.5 25 --
1,2-Dichloropropane EPA 8260D 12.5 25 --
1,3-Dichloropropane EPA 8260D 25 50 --
2,2-Dichloropropane EPA 8260D 25 50 --
1,1-Dichloropropene EPA 8260D 25 50 --
cis-1,3-Dichloropropene EPA 8260D 25 50 --
trans-1,3-Dichloropropene EPA 8260D 25 50 --
Ethylbenzene EPA 8260D 12.5 25 1,700,000
Hexachlorobutadiene EPA 8260D 50 100 --
2-Hexanone EPA 8260D 250 500 --
Isopropylbenzene EPA 8260D 25 50 --
4-Isopropyltoluene EPA 8260D 25 50 --
Methylene chloride EPA 8260D 250 500 --
4-Methyl-2-pentanone (MiBK) EPA 8260D 250 500 --
Methyl tert-butyl ether (MTBE) EPA 8260D 25 50 --
n-Propylbenzene EPA 8260D 12.5 25 --
Styrene EPA 8260D 25 50 --
1,1,1,2-Tetrachloroethane EPA 8260D 12.5 25 --
1,1,2,2-Tetrachloroethane EPA 8260D 25 50 --
Tetrachloroethene (PCE) EPA 8260D 12.5 25 --
Toluene EPA 8260D 25 50 --
1,2,3-Trichlorobenzene EPA 8260D 125 250 --
1,2,4-Trichlorobenzene EPA 8260D 125 250 --
1,1,1-Trichloroethane EPA 8260D 12.5 25 --
1,1,2-Trichloroethane EPA 8260D 12.5 25 --

Volatile Organic Compounds (µg/kg)
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Table 7
Subsurface Soil Analytical Parameters, Methods, and Quantitation Limits

Analyte  Method Laboratory MDLa,b Laboratory RLa,b
Minimum Screening 

Levelc

Trichloroethene (TCE) EPA 8260D 12.5 25 --
Trichlorofluoromethane EPA 8260D 50 100 --
1,2,3-Trichloropropane EPA 8260D 25 50 --
1,2,4-Trimethylbenzene EPA 8260D 25 50 --
1,3,5-Trimethylbenzene EPA 8260D 25 50 --
Vinyl chloride EPA 8260D 12.5 25 --
m,p-Xylene EPA 8260D 25 50 --
o-Xylene EPA 8260D 12.5 25 --
Total Xylened,n Calculated, not reported -- -- --
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Table 7
Subsurface Soil Analytical Parameters, Methods, and Quantitation Limits

Notes:
a. Actual MDLs and RLs may vary based on sample aliquot size, matrix interference, and required dilution factor.
b. Nondetect compounds analyzed by high resolution methodology will be reported at the EDL, which is typically two to five times lower than the RL.
c. Screening level sources are shown in Table 4.

e. Total Petroleum Hydrocarbons Dx Gx Only: the sum of NWTPH-Dx and NWTPH-Gx

g. Total PCB Congeners: the sum of 209 individual congeners

i. Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal): the sum of Total Dioxin/Furan TEQ 2005 (Mammal) and Total PCB TEQ 2005 (Mammal) 
j. The sum of 4,4’ and 2,4’ isomers
k. Total Chlordane (alpha, beta, nona, oxy): the sum of cis-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and oxychlordane) for comparison to human health screening level
l. Total Endosulfan (alpha, beta): the sum of alpha- and beta-endosulfan

n. Total Xylene: the sum of m,p-xylene and o-xylene
--: not applicable
μg/kg: micrograms per kilogram
ASTM: ASTM International
BHC: benzene hexachloride
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDD: dichlorodiphenyldichloroethane 
DDE: dichlorodiphenyldichloroethene 
DDT: dichlorodiphenyltrichloroethane 
EDL: estimated detection limit
EPA: U.S. Environmental Protection Agency
HPAH: high molecular weight polycyclic aromatic hydrocarbon
LPAH: high molecular weight polycyclic aromatic hydrocarbon
MDL: method detection limit
mg/kg: milligram per kilogram
ng/kg: nanogram per kilogram
NWTPH-Dx: Northwest Total Petroleum Hydrocarbons – diesel range
NWTPH-Gx: Northwest Total Petroleum Hydrocarbons –  gas range
PAH: polycyclic aromatic hydrocarbon
RL: reporting limit
SIM: selected ion monitoring
SM: Standard Method
TEQ: toxic equivalence quotient

References:

Van den Berg, M., L.S. Birnbaum, M. Denison, M. De Vito, W. Farland, M. Feeley, H. Fiedler, H. Hakansson, A. Hanberg, L. Haws, M. Rose, S. Safe, D. Schrenk, C. Tohyama, A. Tritscher, J. 
Tuomisto, M. Tysklind, N. Walker, and R.E. Peterson, 2006. "The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-Like Compounds." Toxicological Sciences 93(2):223–41.

d. Totals are calculated values; therefore, there are no MDLs or RLs for these parameters. 

f. Total Dioxin/Furan TEQ 2005 (Mammal): the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health 
Organization 2005 mammal toxicity equivalency factors (presented in Van den Berg et al. 2006)

h. Total PCB TEQ 2005 (Mammal): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 2005 mammal 
toxicity equivalency factors (presented in Van den Berg et al. 2006)

m. Total cPAHs TEQ: the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors; cPAHs include benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene

EPA (U.S. Environmental Protection Agency), 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  Office of Research and Development. 
EPA/600/R-93/089. July 1993.
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Table 8
Sediment Analytical Parameters, Methods, and Quantitation Limits

Grain size (%) ASTM D422 0.01 0.01 --
Total solids (%) SM 2540 G 1 1 --
Total organic carbon (%) EPA 9060A 0.1 0.1 --
Total cyanide ASTM D7511 0.05 0.1 0.1
Total sulfide EPA 376.2 1.0 1 0.0179
Soil pH (unitless) EPA 9045D 0.5 0.5 --

Gasoline range hydrocarbons NWTPH-Gx 2.5 5 --
Diesel range hydrocarbons NWTPH-Dx 10 20 --
Motor oil range hydrocarbons NWTPH-Dx 20 40 --
Total Petroleum Hydrocarbons Dx Gx Onlyd,e Calculated, not reported -- -- --
Metals (mg/kg)
Aluminum EPA 6020B 12.5 25 37,200
Antimony EPA 6020B 0.250 0.500 1.35
Arsenic EPA 6020B 0.250 0.500 6
Barium EPA 6020B 0.25 0.5 --
Beryllium EPA 6020B 0.050 0.100 --
Cadmium EPA 6020B 0.050 0.100 --
Chromium EPA 6020B 0.250 0.500 --
Copper EPA 6020B 0.050 0.10 36
Cobalt EPA 6020B 0.25 0.5 --
Iron EPA 6020B 12.5 25 20,000
Lead EPA 6020B 0.050 0.100 35
Manganese EPA 6020B 0.250 0.500 --
Mercury EPA 6020B 0.02 0.04 --
Nickel EPA 6020B 0.050 0.100 --
Selenium EPA 6020B 0.250 0.500 --
Silver EPA 6020B 0.050 0.100 --
Thallium EPA 6020B 0.250 0.500 --
Titanium EPA 6020B 1 2 --
Vanadium EPA 6020B 0.500 1.00 --
Zinc EPA 6020B 1.00 2.00 123

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) EPA 1613B 0.284 0.5 0.25
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) EPA 1613B 0.59 2.5 0.28
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.602 2.5 1.2
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.383 2.5 0.89
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) EPA 1613B 0.565 2.5 0.89
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) EPA 1613B 0.535 2.5 7
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 1613B 1.58 5 300
2,3,7,8-Tetrachlorodibenzofuran (TCDF) EPA 1613B 0.305 0.5 3
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.486 2.5 6.5
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) EPA 1613B 0.299 2.5 0.65
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.648 2.5 1.1
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.887 2.5 1.1
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.631 2.5 1.1
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) EPA 1613B 0.783 2.5 1.4
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.427 2.5 11
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) EPA 1613B 0.651 2.5 11
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 1613B 0.825 5 220
Total Dioxin/Furan TEQ 1998 (Fish)d,f Calculated, not reported -- -- 0.56
Total Dioxin/Furan TEQ 2005 (Mammal)d,g Calculated, not reported -- -- 0.25

PCB-077 EPA 1668A 0.799 2.5 40
PCB-081 EPA 1668A 0.659 2.5 20
PCB-105 EPA 1668A 0.497 2.5 19,000
PCB-114 EPA 1668A 0.801 2.5 27,000
PCB-118 (PCB-106/118) EPA 1668A 1.45 5 22,000
PCB-123 EPA 1668A 0.551 2.5 30,000
PCB-126 EPA 1668A 0.475 2.5 8
PCB-156 EPA 1668A 0.378 2.5 14,000
PCB-157 EPA 1668A 0.604 2.5 14,000
PCB-167 EPA 1668A 0.595 2.5 17,000
PCB-169 EPA 1668A 0.731 2.5 20
PCB-189 EPA 1668A 0.704 2.5 6,000
209 PCB Congeners EPA 1668A 1.12 - 7.79 5 - 15 --
Total PCB Congenerd,h Calculated, not reported Varies Varies 22,000
Total PCB Congener TEQ 1998 (Fish)d,i Calculated, not reported -- -- 0.56
Total PCB Congener TEQ 2005 (Mammal)d,j Calculated, not reported -- -- 0.25
Dioxin Furans and PCB Congeners (ng/kg)
Total Dioxin/Furan and PCB Congener TEQ 1998 (Fish)d,k Calculated, not reported -- -- 0.56
Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal)d,l Calculated, not reported -- -- 0.25

4,4'-DDD (p,p'-DDD) EPA 8081B 0.5 1 4
2,4'-DDD (o,p'-DDD) EPA 8081B 0.5 1 --

Minimum Screening 
LevelcAnalyte  Method Laboratory MDLa,b Laboratory RLa,b

Total Petroleum Hydrocarbons (mg/kg)

Conventionals (mg/kg)

Pesticides (µg/kg)

PCBs (ng/kg)

Dioxins/Furans (ng/kg)
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Table 8
Sediment Analytical Parameters, Methods, and Quantitation Limits

Minimum Screening 
LevelcAnalyte  Method Laboratory MDLa,b Laboratory RLa,b

4,4'-DDE (p,p'-DDE) EPA 8081B 0.5 1 1.5
2,4'-DDE (o,p'-DDE) EPA 8081B 0.5 1 --
4,4'-DDT (p,p'-DDT) EPA 8081B 0.5 1 4
2,4'-DDT (o,p'-DDT) EPA 8081B 0.5 1 --
Aldrin EPA 8081B 0.5 1 4.3
BHC, alpha- EPA 8081B 0.5 1 120,000
BHC, beta- EPA 8081B 0.5 1 --
BHC, delta- EPA 8081B 0.5 1 --
BHC, gamma- (Lindane) EPA 8081B 0.5 1 1
Chlordane, alpha- (Chlordane, cis-) EPA 8081B 0.5 1 --
Chlordane, beta- (Chlordane, trans-) EPA 8081B 0.5 1 --
Dieldrin EPA 8081B 0.5 1 2
Endosulfan I EPA 8081B 0.5 1 --
Endosulfan II EPA 8081B 0.5 1 --
Endosulfan sulfate EPA 8081B 0.5 1 --
Endrin EPA 8081B 0.5 1 3
Endrin Aldehyde EPA 8081B 1 1 --
Heptachlor EPA 8081B 0.5 1 10
Heptachlor epoxide EPA 8081B 0.5 1 1
Hexachlorobenzene EPA 8081B 1.25 2.5 100
Nonachlor, cis- EPA 8081B 0.5 1 --
Nonachlor, trans- EPA 8081B 0.5 1 --
Oxychlordane EPA 8081B 0.5 1 --
Toxaphene EPA 8081B 15 30 21,000
Sum DDDd,m Calculated, not reported -- -- 4
Sum DDEd,m Calculated, not reported -- -- 2
Sum DDTd,m Calculated, not reported -- -- 4
Total DDxd,n Calculated, not reported -- -- 0
Total BHCd,o Calculated, not reported -- -- 96
Total Chlordane (alpha, gamma, heptachlor)d,p Calculated, not reported -- -- 1,400
Total Chlordane (alpha, beta, nona, oxy)d,q Calculated, not reported -- -- 1
Total Endosulfan (alpha, beta)d,r Calculated, not reported -- -- 6,400

1-Methylnaphthalene EPA 8270E-SIM 0.378 5.00 76
1-Methylphenanthrene EPA 8270E-SIM 0.496 5.00 --
2,3,5-Trimethylnaphthalene EPA 8270E-SIM 0.449 5.00 --
2,6-Dimethylnaphthalene EPA 8270E-SIM 0.388 5.00 --
2-Methylnaphthalene EPA 8270E-SIM 0.445 5.00 20.2
Acenaphthene EPA 8270E-SIM 0.459 5.00 290
Acenaphthylene EPA 8270E-SIM 0.257 5.00 --
Anthracene EPA 8270E-SIM 0.0468 5.00 57
Benzo(a)anthracene EPA 8270E-SIM 1.41 5.00 32
Benzo(a)pyrene EPA 8270E-SIM 0.977 5.00 32
Benzo(b)fluoranthene EPA 8270E-SIM 0.794 5.00 193
Benzo(b)naphtho(2,1-d)thiophene EPA 8270E-SIM 5 5.00 --
Benzo(b)thiophene EPA 8270E-SIM 0.357 5.00 --
Benzo(e)pyrene EPA 8270E-SIM 0.622 5.00 --
Benzo(g,h,i)perylene EPA 8270E-SIM 0.519 5.00 300
Benzo(j)fluoranthene EPA 8270E-SIM 0.68 5.00 27
Benzo(k)fluoranthene EPA 8270E-SIM 0.794 5.00 27
Biphenyl EPA 8270E-SIM 0.335 5.00 --
C1-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00
C1-Decalins EPA 8270E-SIM 0.486 5.00 --
C1-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C1-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.02 5.00 --
C1-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C1-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C1-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C2-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00
C2-Decalins EPA 8270E-SIM 0.486 5.00 --
C2-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C2-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.02 5.00 --
C2-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C2-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C2-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C3-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00
C3-Decalins EPA 8270E-SIM 0.486 5.00 --
C3-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00 --
C3-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.02 5.00 --
C3-Fluorenes EPA 8270E-SIM 0.468 5.00 --
C3-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C3-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
C4-Benzo(a)anthracenes/Chrysenes EPA 8270E-SIM 0.706 5.00
C4-Decalins EPA 8270E-SIM 0.486 5.00 --
C4-Dibenzothiophenes EPA 8270E-SIM 0.652 5.00
C4-Fluoranthenes/Pyrenes EPA 8270E-SIM 1.02 5.00 --

PAHs and Alkylated PAHs (µg/kg)
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Table 8
Sediment Analytical Parameters, Methods, and Quantitation Limits

Minimum Screening 
LevelcAnalyte  Method Laboratory MDLa,b Laboratory RLa,b

C4-Naphthalenes EPA 8270E-SIM 0.448 5.00 --
C4-Phenanthrenes/Anthracenes EPA 8270E-SIM 0.934 5.00 --
Chrysene EPA 8270E-SIM 0.706 5.00 57
cis-Decalin EPA 8270E-SIM 0.486 5.00 --
Dibenzo(a,h)anthracene EPA 8270E-SIM 0.674 5.00 33
Dibenzothiophene EPA 8270E-SIM 0.652 5.00 --
Fluoranthene EPA 8270E-SIM 1.36 5.00 111
Fluorene EPA 8270E-SIM 0.468 5.00 77
Indeno(1,2,3-c,d)pyrene EPA 8270E-SIM 0.372 5.00 17
Naphthalene EPA 8270E-SIM 0.448 5.00 176
Perylene EPA 8270E-SIM 0.449 5.00 --
Phenanthrene EPA 8270E-SIM 0.934 5.00 42
Pyrene EPA 8270E-SIM 1.02 5.00 53
Total Benzofluoranthenes EPA 8270E-SIM -- -- --
trans-Decalin EPA 8270E-SIM 0.0286 5.00 --
Total cPAH TEQ (EPA 1993)d,s Calculated, not reported -- -- --
Total HPAH (Gasco 9 of 17)d,t Calculated, not reported -- -- 193
Total LPAH (Gasco 8 of 17)d,u Calculated, not reported -- -- 76
Total PAH (Gasco 17)d,v Calculated, not reported -- -- 1,610
PAHESBTUd,w Calculated, not reported -- -- --

Carbazole EPA 8270E 2 4.00 140
Dibenzofuran EPA 8270E 1.33 2.67 --
2-Chlorophenol EPA 8270E 6.67 13.3 --
4-Chloro-3-methylphenol EPA 8270E 13.3 26.7 --
2,4-Dichlorophenol EPA 8270E 6.67 13.3 --
2,4-Dimethylphenol EPA 8270E 6.67 13.3 --
2,4-Dinitrophenol EPA 8270E 33.3 66.7 --
4,6-Dinitro-2-methylphenol EPA 8270E 33.3 66.7 --
2-Methylphenol EPA 8270E 3.33 6.67 --
3+4-Methylphenol(s) EPA 8270E 3.33 6.67 --
2-Nitrophenol EPA 8270E 13.3 26.7 --
4-Nitrophenol EPA 8270E 13.3 26.7 --
Pentachlorophenol (PCP) EPA 8270E 13.3 26.7 --
Phenol EPA 8270E 2.67 5.33 --
2,3,4,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,3,5,6-Tetrachlorophenol EPA 8270E 6.67 13.3 --
2,4,5-Trichlorophenol EPA 8270E 6.67 13.3 --
2,4,6-Trichlorophenol EPA 8270E 6.67 13.3 --
Bis(2-ethylhexyl)phthalate EPA 8270E 20 40 --
Butyl benzyl phthalate EPA 8270E 6.67 13.3 --
Diethylphthalate EPA 8270E 6.67 13.3 --
Dimethylphthalate EPA 8270E 6.67 13.3 --
Di-n-butylphthalate EPA 8270E 6.67 13.3 --
Di-n-octyl phthalate EPA 8270E 10.7 13.3 --

Acetone EPA 8260D 500 1,000 --
Acrylonitrile EPA 8260D 50 100 --
Benzene EPA 8260D 5 10 --
Bromobenzene EPA 8260D 12.5 25 --
Bromochloromethane EPA 8260D 25 50 --
Bromodichloromethane EPA 8260D 25 50 --
Bromoform EPA 8260D 50 100 --
Bromomethane EPA 8260D 500 500 --
2-Butanone (MEK) EPA 8260D 250 500 --
n-Butylbenzene EPA 8260D 25 50 --
sec-Butylbenzene EPA 8260D 25 50 --
tert-Butylbenzene EPA 8260D 25 50 --
Carbon disulfide EPA 8260D 250 500 --
Carbon tetrachloride EPA 8260D 25 50 --
Chlorobenzene EPA 8260D 12.5 25 --
Chloroethane EPA 8260D 250 500 --
Chloroform EPA 8260D 25 50 --
Chloromethane EPA 8260D 125 250 --
2-Chlorotoluene EPA 8260D 25 50 --
4-Chlorotoluene EPA 8260D 25 50 --
Dibromochloromethane EPA 8260D 50 100 --
1,2-Dibromo-3-chloropropane EPA 8260D 125 250 --
1,2-Dibromoethane (EDB) EPA 8260D 25 50 --
Dibromomethane EPA 8260D 25 50 --
1,2-Dichlorobenzene EPA 8260D 12.5 25 --
1,3-Dichlorobenzene EPA 8260D 12.5 25 --
1,4-Dichlorobenzene EPA 8260D 12.5 25 --
Dichlorodifluoromethane EPA 8260D 50 100 --
1,1-Dichloroethane EPA 8260D 12.5 25 --
1,2-Dichloroethane (EDC) EPA 8260D 12.5 25 --

Volatile Organic Compounds (µg/kg)

Semivolatile Organic Compounds (µg/kg)
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Table 8
Sediment Analytical Parameters, Methods, and Quantitation Limits

Minimum Screening 
LevelcAnalyte  Method Laboratory MDLa,b Laboratory RLa,b

1,1-Dichloroethene EPA 8260D 12.5 25 --
cis-1,2-Dichloroethene EPA 8260D 12.5 25 --
trans-1,2-Dichloroethene EPA 8260D 12.5 25 --
1,2-Dichloropropane EPA 8260D 12.5 25 --
1,3-Dichloropropane EPA 8260D 25 50 --
2,2-Dichloropropane EPA 8260D 25 50 --
1,1-Dichloropropene EPA 8260D 25 50 --
cis-1,3-Dichloropropene EPA 8260D 25 50 --
trans-1,3-Dichloropropene EPA 8260D 25 50 --
Ethylbenzene EPA 8260D 12.5 25 --
Hexachlorobutadiene EPA 8260D 50 100 --
2-Hexanone EPA 8260D 250 500 --
Isopropylbenzene EPA 8260D 25 50 --
4-Isopropyltoluene EPA 8260D 25 50 --
Methylene chloride EPA 8260D 250 500 --
4-Methyl-2-pentanone (MiBK) EPA 8260D 250 500 --
Methyl tert-butyl ether (MTBE) EPA 8260D 25 50 --
n-Propylbenzene EPA 8260D 12.5 25 --
Styrene EPA 8260D 25 50 --
1,1,1,2-Tetrachloroethane EPA 8260D 12.5 25 --
1,1,2,2-Tetrachloroethane EPA 8260D 25 50 --
Tetrachloroethene (PCE) EPA 8260D 12.5 25 --
Toluene EPA 8260D 25 50 --
1,2,3-Trichlorobenzene EPA 8260D 125 250 --
1,2,4-Trichlorobenzene EPA 8260D 125 250 --
1,1,1-Trichloroethane EPA 8260D 12.5 25 --
1,1,2-Trichloroethane EPA 8260D 12.5 25 --
Trichloroethene (TCE) EPA 8260D 12.5 25 --
Trichlorofluoromethane EPA 8260D 50 100 --
1,2,3-Trichloropropane EPA 8260D 25 50 --
1,2,4-Trimethylbenzene EPA 8260D 25 50 --
1,3,5-Trimethylbenzene EPA 8260D 25 50 --
Vinyl chloride EPA 8260D 12.5 25 --
m,p-Xylene EPA 8260D 25 50 --
o-Xylene EPA 8260D 12.5 25 --
Total Xylened,x Calculated, not reported -- -- --
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Table 8
Sediment Analytical Parameters, Methods, and Quantitation Limits

Notes:
a. Actual MDLs and RLs may vary based on sample aliquot size, matrix interference, and required dilution factor.
b. Nondetect compounds analyzed by high resolution methodology will be reported at the EDL, which is typically two to five times lower than the RL.
c. Screening level sources are shown in Table 5.

e. Total Petroleum Hydrocarbons Dx Gx Only: the sum of NWTPH-Dx and NWTPH-Gx

h. Total PCB Congeners: the sum of 209 individual congeners

k. Total Dioxin/Furan and PCB Congener TEQ 1998 (Fish): the sum of Total Dioxin/Furan TEQ 1998 (Fish) and Total PCB TEQ 1998 (Fish)
l. Total Dioxin/Furan and PCB Congener TEQ 2005 (Mammal): the sum of Total Dioxin/Furan TEQ 2005 (Mammal) and Total PCB TEQ 2005 (Mammal) 
m. The sum of 4,4’ and 2,4’ isomers
n. Total DDx: the sum of 2,4' and 4, 4' DDD, DDE, DDT isomers

p. Total Chlordane (alpha, gamma, heptachlor): the sum of alpha-chlordane, gamma-chlordane, and heptachlor) for comparison to ecological screening level
q. Total Chlordane (alpha, beta, nona, oxy): the sum of cis-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and oxychlordane) for comparison to human health screening level
r. Total Endosulfan (alpha, beta): the sum of alpha- and beta-endosulfan

u. Total LPAH (Gasco 8 or 17): the sum of 1‑methylnaphthalene, 2‑methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene
v. Total PAH (Gasco 17): the sum of Total HPAH (Gasco 9 of 17) and Total LPAH (Gasco 8 or 17)
w. PAH equilibrium partitioning sediment benchmark (toxic units)
x. Total Xylene: the sum of m,p-xylene and o-xylene
--: not applicable
μg/kg: micrograms per kilogram
ASTM: ASTM International
BHC: benzene hexachloride
cPAH: carcinogenic polycyclic aromatic hydrocarbon
DDD: dichlorodiphenyldichloroethane 
DDE: dichlorodiphenyldichloroethene 
DDT: dichlorodiphenyltrichloroethane 
EDL: estimated detection limit
EPA: U.S. Environmental Protection Agency
HPAH: high molecular weight polycyclic aromatic hydrocarbon
LPAH: high molecular weight polycyclic aromatic hydrocarbon
MDL: method detection limit
mg/kg: milligram per kilogram
ng/kg: nanogram per kilogram
NWTPH-Dx: Northwest Total Petroleum Hydrocarbons – diesel range
NWTPH-Gx: Northwest Total Petroleum Hydrocarbons –  gas range
PAH: polycyclic aromatic hydrocarbon
RL: reporting limit
SIM: selected ion monitoring
SM: Standard Method
TEQ: toxic equivalence quotient

References:

d. Totals are calculated values; therefore, there are no MDLs or RLs for these parameters. 

EPA (U.S. Environmental Protection Agency), 1993, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  Office of Research and Development. 
EPA/600/R-93/089. July 1993.
Van den Berg, M., L.S. Birnbaum, M. Denison, M. De Vito, W. Farland, M. Feeley, H. Fiedler, H. Hakansson, A. Hanberg, L. Haws, M. Rose, S. Safe, D. Schrenk, C. Tohyama, A. Tritscher, J. 
Tuomisto, M. Tysklind, N. Walker, and R.E. Peterson, 2006. "The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic Equivalency Factors for Dioxins and 
Dioxin-Like Compounds." Toxicological Sciences 93(2):223–41.

g. Total Dioxin/Furan TEQ 2005 (Mammal): the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health 
Organization 2005 mammal toxicity equivalency factors (presented in Van den Berg et al. 2006)

f. Total Dioxin/Furan TEQ 1998 (Fish): the sum of 2,3,7,8-TCDD equivalent congeners, calculated by multiplying the dioxin/furan congeners by their respective World Health Organization 
1998 fish toxicity equivalency factors

i. Total PCB TEQ 1998 (Fish): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 1998 fish toxicity 
equivalency factors
j. Total PCB TEQ 2005 (Mammal): the sum of the dioxin-like PCB congeners, calculated by multiplying the PCB congeners by their respective World Health Organization 2005 mammal 
toxicity equivalency factors (presented in Van den Berg et al. 2006)

o. Total BHC: the sum of hexachlorocyclohexane (BHC), alpha-, hexachlorocyclohexane (BHC), beta-, hexachlorocyclohexane (BHC), delta-, and hexachlorocyclohexane (BHC), gamma- 
(Lindane)

s. Total cPAHs TEQ: the sum of benzo(a)pyrene equivalent concentrations, calculated by multiplying the cPAHs by their respective potency factors; cPAHs include benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, and dibenzo(a,h)anthracene
t. Total HPAH (Gasco 9 of 17): the sum of fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(x)fluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, dibenz(a,h)anthracene, 
and benzo(g,h,i)perylene
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Table 9
Sample Containers, Preservatives, and Holding Times

Parameter

Container Size and 
Typea Holding Time Preservation

Grain Size 1-gallon ziplock bag None Cool < 6°C

14 days Cool < 6°C

6 months Freeze -18 °C

28 days Cool < 6°C

6 months Freeze -18 °C

180 days; 28 days for Hg Cool < 6°C

2 years (except Hg) Freeze -18 °C

pH 1 day Cool < 6°C

Total cyanide 14 days Cool < 6°C

Sulfide 4-oz glass jar 7 days Cool < 6°C; 5 mL Zinc Acetate

Dioxin/furans 1 year to extraction

PCB congeners 1 year after extraction

14 days until extraction Cool < 6°C

1 year until extraction Freeze -18°C

40 days after extraction Cool < 6°C

VOCs Three 40-mL vials 14 days  Cool < 6°C; Methanol

TPH-Gx Three 40-mL vials 14 days  Cool < 6°C; Methanol

Notes:
a. Subject to laboratory availability, container sizes may vary.
b. Samples for dissolved metals should be field filtered or preserved with acid at the laboratory after filtration. 
Hg: mercury
mL: milliliter
oz: ounce
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
SVOC: semivolatile organic compound
TPH-Dx: total petroleum hydrocarbons – diesel range
TPH-Gx: total petroleum hydrocarbons – gasoline range
VOC: volatile organic compound

Cool < 6°C or Freeze -18°C

Total organic carbon

Pesticides, PAHs/SVOCs, TPH­Dx 16-oz glass jar

8-oz amber glass jar

16-oz glass jar

Total solids

Metals
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Table 10
Laboratory Quality Assurance and Quality Control Frequency

Initial 
Calibration

Ongoing 
Calibration LCS/SRMa Duplicates

Matrix 
Spikes

Matrix Spike 
Duplicates

Method 
Blanks

Surrogate 
Spikes

Surface and Subsurface Soil

-- -- --
1 per 10 
samples

-- -- -- --

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Daily  -- -- -- -- -- -- --

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

As neededb Every 12 
hours

1 per 20 
samples

1 per 20 
samples --c --c 1 per 20 

samples
Every 

sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb Every 12 
hours

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb Every 12 
hours

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

Doane Creek Sediment

-- -- --
1 per 20 
samples

-- -- -- --

-- -- --
1 per 10 
samples

-- -- -- --

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Daily  -- -- -- -- -- -- --

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Total organic 
carbon

TPH-D

Analysis Type

Total solids

pH

Sulfide

Total cyanide

Metals

Dioxins/furans

PCBs

 Pesticides

SVOCs/PAHs/
alkylated PAHs

VOCs/TPH-G

Grain size

pH

Total cyanide

Total solids

Total organic 
carbon
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Table 10
Laboratory Quality Assurance and Quality Control Frequency

Initial 
Calibration

Ongoing 
Calibration LCS/SRMa Duplicates

Matrix 
Spikes

Matrix Spike 
Duplicates

Method 
Blanks

Surrogate 
SpikesAnalysis Type

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

Daily or each 
batch

1 per 10 
samples

1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

--
1 per 20 
samples

--

As neededb Every 12 
hours

1 per 20 
samples

1 per 20 
samples --c --c 1 per 20 

samples
Every 

sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb Every 12 
hours

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb Every 12 
hours

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

As neededb 1 per 10 
samples

1 per 20 
samples

--
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples

Every 
sample

Notes:  
a. When a standard reference material is available, it may be used in lieu of an LCS.

c. Isotope dilution is required by the method.

--: not applicable
LCS: laboratory control sample
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
SRM: standard reference material
SVOC: semivolatile organic compound
TPH-Dx: diesel- and oil-range total petroleum hydrocarbons
TPH-Gx: gasoline-range total petroleum hydrocarbons
VOC: volatile organic compound

b. Initial calibrations are considered valid until the ongoing continuing calibration no longer meets method specifications. At that point, a 
new initial calibration is performed.

Sulfide

Metals

Dioxin/furans

PCBs

Pesticides

SVOCs/PAHs/
alkylated PAHs

VOCs/TPH-Gx

TPH-Dx
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Table 11
Laboratory Data Quality Objectives

Parameter Precision Accuracy Completeness

Total solids ± 20% RPD -- 95%
Total organic carbon ± 25% RPD 70–130% R 95%
pH ± 20% RPD -- 95%
Total cyanide ± 25% RPD 70–130% R 95%
Sulfide ± 25% RPD 70–130% R 95%
Metals ± 25% RPD 70–130% R 95%
Dioxins/furans ± 35% RPD 50–150% R 95%
PCB congeners ± 35% RPD 50–150% R 95%
Pesticides ± 35% RPD 50–150% R 95%
SVOCs/PAHs/Alkylated PAHs ± 35% RPD 50–150% R 95%
VOCs/TPH-G ± 35% RPD 50–150% R 95%
TPH-D ± 35% RPD 50–150% R 95%

Grain size ± 20% RPD -- 95%
Total solids ± 20% RPD -- 95%
Total organic carbon ± 25% RPD 70–130% R 95%
pH ± 20% RPD -- 95%
Total cyanide ± 25% RPD 70–130% R 95%
Sulfide ± 25% RPD 70–130% R 95%
Metals ± 25% RPD 70–130% R 95%
Dioxins/furans ± 35% RPD 50–150% R 95%
PCB congeners ± 35% RPD 50–150% R 95%
Pesticides ± 35% RPD 50–150% R 95%
SVOCs/PAHs/Alkylated PAHs ± 35% RPD 50–150% R 95%
VOCs/TPH-Gx ± 35% RPD 50–150% R 95%
TPH-Dx ± 35% RPD 50–150% R 95%

Notes:
--: not applicable
PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl
R: recovery
RPD: relative percent difference
SVOC: semivolatile organic compound
TPH-Dx: diesel- and oil-range total petroleum hydrocarbons
TPH-Gx: gasoline-range total petroleum hydrocarbons
VOC: volatile organic compound

Surface and Subsurface Soil

Doane Creek Sediment
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Table 12
Proposed Fill WBZ Single Well Pump Test Locations

Former Office 
Area

Former 
Koppers/LNG 

Area

FAMM/Former 
Spent Oxide 

Area
Former Tar 
Pond Area Siltronic GSA

Existing Monitoring Well
MW-39F 11.8 16.8 X
OW-10F 20.7 25.7 X

OW-09-25 20.0 25.0 X
MW-02-32 21.5 31.5 X
OW-08-15 10.1 15.1 X
MW-03-26 15.0 25.0 X
MW-46F 6.1 16.1 X
MW-47F 22.0 32.0 X
MW-48F 15.6 25.6 X
MW-49F 19.0 29.0 X
OW-05F 28.5 33.5 X
OW-01F 30.0 35.0 X

NWN-09-31 16.0 31.0 X
WS-46-33 28.4 33.4 X
WS-42-36 25.8 35.8 X
WS-10-27 11.0 26.0 X

NWN-02-20 10.0 20.0 X
NWN-03-17 7.0 17.0 X

Proposed Temporary Monitoring Well
FW-1 5.0 15.0 X
FW-2 20.0 30.0 X

Notes:
bgs: below ground surface
FAMM: Fuel and Marine Marketing
GSA: geographic subarea
LNG: liquefied natural gas

Geographic Subarea

Well ID
Bottom of Screen

(feet bgs)
Top of Screen

(feet bgs)
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Supplemental Table 1
Siltronic GSA Herbicide Soil Data Summary

Sample 
Count

Count 
Detects

Frequency of 
Detection

Location of 
Maximum Detected 

Result

 Detected 
Result  
Range

Non-Detect 
Result Range

Human 
Health RBCs Note

Ecological 
RBCs Note

HH Max HQ 
(Non-Detect)

HH Max HQ 
(Detect)

Eco Max 
HQ (Non-

Detect)

Eco Max 
HQ 

(Detect)

2,2-Dichloropropionic acid (Dalapon) 15 0 0 -- -- 77-150 -- -- -- -- -- --
2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 15 1 0.07 WSB-19_MFA 3.2-3.2 1.2-2.3 8,200,000 a -- 2.8E-07 -- -- --
2,4,5-TP (Silvex) 15 0 0 -- -- 2.5-4.8 6,600,000 a 55 d 7.3E-07 -- 8.7E-02 --
2,4-D (2,4-Dichlorophenoxyacetic acid) 15 0 0 -- -- 15-29 8,200,000 b -- 3.5E-06 -- -- --
2,4-DB (2,4-D derivative) 15 2 0.13 WSB-19_MFA 61-90 17-33 8,200,000 b,c -- 4.0E-06 1.1E-05 -- --
Dicamba 15 0 0 -- -- 1.3-2.6 25,000,000 a -- 1.0E-07 -- -- --
Dichloroprop 15 1 0.07 WSB-20_MFA 1100-1100 18-28 -- -- -- -- -- --
Dinoseb 15 0 0 -- -- 5.4-10 820,000 a 15 d 1.2E-05 -- 0.7 --
Mecoprop (MCPP) 15 0 0 -- -- 3400-6500 -- -- -- -- -- --
Mephanac (MCPA) 15 0 0 -- -- 2200-4200 410.000,000 b -- 1.0E-05 -- -- --

Notes:
non-detect or detect values exceed ecological RBC

--: not applicable
a: EPA Industrial Worker RSL (EPA 2022)
b: DEQ Occupational Worker RBC (DEQ 2018)
c: DEQ Occupational Worker RBC for 2,4-D used to screen 2,4-DB (2,4-D derivative)
d: Most stringent of the EPA Region 4 Ecological Soil Screening Levels (EPA 2018)  
µg/kg: micrograms per kilogram
Eco: ecological
EPA: U.S. Environmental Protection Agency
HH: human health
HQ: hazard quotient
Max: maximum
RBC: risk-based concentration
RSL: risk screening level

References:
DEQ (Oregon Department of Environmental Quality), 2018. Risk-Based Concentrations . May 2018.
EPA (U.S. Environmental Protection Agency), 2022. Regional Screening Levels. November 2022.  

Herbicides (µg/kg)
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Supplemental Table 3
Siltronic GSA Upper Alluvium Herbicide Summary

Sample 
Count

Count 
Detects

Frequency of 
Detection

Location of 
Maximum Detected 

Result

 Detected 
Result  
Range

Non-Detect 
Result Range

Ecological 
RBCs Note

Eco Max 
HQ (Non-

Detect)

Eco Max 
HQ 

(Detect)

2,2-Dichloropropionic acid (Dalapon) 23 0 0 -- -- 0.5-3.7 -- -- --
2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 23 0 0 -- -- 0.17-1.3 -- -- --
2,4,5-TP (Silvex) 23 0 0 -- -- 0.22-1.1 30 a 3.7E-02 --
2,4-D (2,4-Dichlorophenoxyacetic acid) 23 0 0 -- -- 0.5-2.1 79.2 a 2.7E-02 --
2,4-DB (2,4-D derivative) 23 0 0 -- -- 1.4-13 79.2 a 0.2 --
Dicamba 23 0 0 -- -- 0.16-4 14.7 a 0.3 --
Dichloroprop 23 0 0 -- -- 1-4.9 -- -- --
Dinoseb 23 0 0 -- -- 0.5-1.9 0.48 a 4.0 --
Mecoprop (MCPP) 23 0 0 -- -- 100-630 -- -- --
Mephanac (MCPA) 23 1 0.04 WS-33-81 1000-1000 100-450 2.6 a 173.1 384.6

Notes:
non-detect or detect values exceed ecological RBC

--: not applicable
a: EPA Region 4 Chronic Freshwater Ecological Screening Level (EPA 2018)  
µg/L: micrograms per liter
Eco: ecological
EPA: U.S. Environmental Protection Agency
HQ: hazard quotient
Max: maximum
RBC: risk-based concentration

Reference:
EPA (U.S. Environmental Protection Agency), 2018. Region 4 Ecological Risk Assessment Supplemental Guidance . March 2018

Herbicides (µg/L)
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