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Appendix J. Summary of Columbia River Fisheries

This appendix provides a summary of the fisheries in the Columbia River near the site, including
Endangered or Threatened Species status and includes the following:

= Appendix J-1. Summary of Columbia River Fisheries
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Appendix J-1. Summary of Columbia River Fisheries

The mainstem Columbia River provides habitat for a vast array of fish species. This includes anadromous
species; many of which have Threatened and Endangered (T&E) status under the Endangered Species Act
(ESA), other native resident and anadromous fish, as well as introduced or non-native species.

Recent surveys in the Priest Rapids and Wanapum reservoirs documented 34 species of fish, 20 of which
were native species (Pfeifer et al. 2001). The primary game species are rainbow trout (Oncorhynchus
mykiss), mountain whitefish (Prosopium williamsoni), walleye (Stizostedion vitreum), largemouth bass
(Micropterus salmoides), and smallmouth bass (Micropterus dolomieui). The walleye and bass species are
non-native, and are of management concern because of their predation on juvenile salmonids, including
those listed under the Endangered Species Act (ESA).

ESA-listed anadromous fish species that may be found throughout the mainstem of the Columbia River at
various times of the year and in various life stages, and their ESA status are noted in Table J-1.

Table J-1 ESA Status of Salmon and Steelhead Stocks in the Columbia River Basin

Area of Origin Species/Stock ESA Status
Upper Columbia Chinook Salmon (Oncorhynchus tshawytscha) — Spring Run Endangered
Chinook Salmon — Summer/Fall Run Not Warranted
Steelhead Trout (Oncorhynchus mykiss) Threatened
Sockeye Salmon (Oncorhynchus nerka) Not Warranted
Snake River Sockeye Salmon Endangered
Chinook Salmon — Spring/Summer Run Threatened
Chinook Salmon — Fall Run Threatened
Steelhead Trout Threatened
Middle Columbia Chinook Salmon - Spring Run Not Warranted
Steelhead Trout Threatened
Lower Columbia Chinook Salmon Threatened
Coho Salmon (Oncorhynchus kisutch) Threatened
Steelhead Trout Threatened
Chum Salmon (Oncorhynchus keta) Threatened

Source — National Marine Fisheries Service - http://www.nwr.noaa.gov/ESA-Salmon-Listings/upload/snapshot-7-09.pdf

Steelhead Trout (Oncorhynchus mykiss)

Steelhead/rainbow trout exhibits a diverse and complex life history throughout its range (Busby, et al. 1996).
This species includes the anadromous form, steelhead trout, and the resident form, commonly referred to
as rainbow or redband trout. Two genetic groups of steelhead are recognized in North America - the inland
group and the coastal group. In the Columbia River Basin, steelhead using tributaries east of the Cascade
crest are considered part of the inland group.

Chinook Salmon (Oncohynchus tshawytscha)

Chinook salmon exhibit the most variability and variety in their life history characteristics compared to
other anadromous salmonids in the Columbia Basin. There are different seasonal “runs” or modes in adult
migration from the ocean to freshwater. These are categorized as spring, summer, and fall Chinook.
Typically, spring/summer Chinook spawn higher in the watersheds where they can gain access during the
high snowmelt period. Fall Chinook generally spawn lowest in the watersheds.
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Sockeye salmon (Oncorhynchus nerka)

Nearly all sockeye salmon in the Columbia River Basin originate in the upper Columbia from either Lake
Wenatchee or Lake Osoyoos in the Okanogan system. A much smaller number of sockeye originate in the
Stanley Basin in Idaho.

Coho salmon (Oncorhynchus kisutch)

Columbia Basin coho salmon are primarily confined to tributaries of the lower river downstream of
Bonneville Dam and some tributaries in the mid-Columbia. There was an endemic stock from the upper
Columbia, but it is considered extinct (Nehlsen et al 1991). However, coho salmon reintroduction efforts
through hatchery planting have been attempted in the upper Columbia using lower river and coastal
stocks. Reintroduction efforts were substantial in the 1960s and 1970s, were all but eliminated in the
1980s and 1990s, and have begun again in recent years.

Chum salmon (Oncorhynchus keta)

Chum salmon are found in the Columbia River downstream of Bonneville Dam and in nearby tributary
streams. The population in the lower Columbia River is very small and is an ESA-listed endangered species.

Other species native to the Columbia River basin and of particular importance include:

Pacific Lamprey (Lampetra tridentata)

Pacific lamprey is an anadromous fish species distributed in areas of the Columbia River Basin with
upstream passage. Lamprey migrate upriver in late summer and overwinter in areas where they will spawn.
Available data suggest that the numbers of Pacific lamprey have declined substantially over the last
several decades throughout its range, including the Columbia Basin (Close et al. 1995).

White Sturgeon (Acipenser transmontanus)

White sturgeon inhabit most of the Columbia River and its larger tributaries, most notably the Snake River.
White sturgeon can have an anadromous life history, but most populations now found in the Columbia
River upstream of Bonneville Dam have adapted to a freshwater life history, due in large part to their
restricted ability to use conventional fishways designed for salmonids.

Bull Trout (Salvelinus confluentus)

Bull trout is a char species of the Salmonidae family. The Columbia River population segment of bull trout
was listed under the ESA as a threatened species in 1998. Most bull trout populations are found in higher
elevation tributaries of the Columbia River and its major tributaries, owing primarily to their requirement
for cold water for spawning and juvenile rearing. Although a few have been observed in the mainstem
Columbia River, bull trout were probably never abundant there (Mongillo 1993).
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Appendix K. Ecological Screening Results

This appendix section presents the results of an ecological risk screening evaluation for the BNSF Wishram
Railyard (BNSF Track Switching Facility) in Wishram, Washington. The screening was conducted in
accordance with the State of Washington Department of Ecology's Sediment Cleanup User's Manual
(SCUM) guidance (Ecology 2021), specifically with respect to identifying cleanup sites based on benthic
criteria and bioaccumulative criteria using the Sediment Management Standards (SMS) rule put forth by
this guidance. This appendix includes the following:

Appendix K-1 — Ecological Screening Results

Table K-1 — Analytical and Screening Results from Step 1 - Benthic Community Criteria
Table K-2 — Analytical and Screening Results from Step 1 - Bioaccumulation
Attachment K-1 - Total PAH Calculations

Attachment K-2 — ProUCL Output
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1. Ecological Screening Results

1.1 Available Analytical Data

The data used for screening in this appendix are associated with the sediment grab samples collected
from the biologically active zone (BAZ) as discussed in Sections 2.2.1 and 3.1.2 of the Remedial
Investigation (RI) Report to which this section is appended. The analytical results from sediment collected
from 13 site locations were used for screening. However, prior to screening, total PAHs were calculated by
summing the concentrations for individual PAH compounds (for undetected PAH compounds, one-half
the reported value was used as a surrogate concentration). The Total PAH calculations are included in
Attachment K-1. Additionally, background samples were collected at 8 locations. Preliminary natural
background values were identified from this 8-sample dataset for use in site screening. The preliminary
natural background values are presented in Rl Section 3.1.3 and Appendix F.

1.2 Identifying Cleanup Sites Based on Benthic Criteria

The SMS rule for identifying cleanup sites based on benthic criteria has a two-tiered decision-making
framework (chemical and biological criteria at the numerical Sediment Cleanup Objectives [SCOs] and the
Cleanup Screening Levels [CSLs]) to protect the functions and integrity of the benthic community and is
used for the initial evaluation of station clusters and site identification. The SCO is the long-term sediment
quality goal. The CSL reflects slightly higher tolerance for potential effects or risks. The currently available
SCOs and CSLs for freshwater are provided in Table 8-1 of Ecology (2021). The SCO includes chemical and
biological criteria. Sediment values at or below the SCO are predicted to have no adverse effects on the
benthic community. Sediment values above the SCO but at or below the CSL are expected to have minor
adverse effects on the benthic community.

Step 1 (chemical data) of the possible 5-step process for identifying cleanup sites based on benthic
criteria is to screen the available analytical sediment sample results against CSLs. Table K-1 presents the
analytical and the screening results. For each chemical, Step 1 calls for screening the mean of the results
for the three stations with the highest concentration. However, this step was not needed for any of the
chemicals, except sulfide. Regardless, Table K-1 presents all 13 site-related sample results as well as
summary statistics for this samples data set, including the mean’. None of the concentrations of
chemicals, except sulfide, exceeded either the CSL or the more conservative SCO. Subsequently, the mean
of the results for the three stations with the highest concentrations would also not exceed. Therefore, for
all chemicals except sulfide, the remaining steps of the process for identifying cleanup sites based on
benthic criteria are not needed because these chemicals pose no risks to the benthic community.

Sulfide is the only detected constituent that exceeded the SCO (39 mg/kg) or the CSL (69 mg/kg). Sulfide
was detected at four of 13 locations (D160, E320, E460 and 1120) at concentrations ranging from 51.7 J
mg/kg to 318 J mg/kg. The average concentrations in all site samples (79.2 mg/kg) and the three
highest results (213 mg/kg) exceeded both the CSL and the SCO. However, sulfide is not considered a
site-related constituent since there is no known site source. It is believed to be a naturally occurring
constituent of sediments in this system, because it was also detected in background sediment samples.
According to SCUM guidance, mean site concentrations are acceptable for comparing to preliminary
natural background levels for this evaluation. The preliminary natural background values for this site are
presented in Appendix F. The average concentrations of sulfide in all site samples (79.2 mg/kg) is below
the preliminary natural background value of 179 mg/kg. Subsequently, sulfide is unlikely to pose site-
related risk to the benthic community. Therefore, Step 2 (bioassay override) and Step 3 (biological data)
are not necessary, and the site exhibits low or no potential for benthic toxicity (Step 4).

" Mean concentrations from the site dataset were calculated by ProUCL (Version 5.2) using the Kaplan-Meier (KM) method.
Attachment K-2 provides ProUCL output for the means presented in Table K-1.



1.3 Identifying Cleanup Sites Based on Bioaccumulative Criteria

Similar to the benthic assessment, the SMS rule for identifying cleanup sites based on bioaccumulative
criteria has a two-tiered decision-making framework (the SCO and CSL) to protect humans and upper
trophic levels from bioaccumulative effects.

Step 1 of the possible 2-step process for identifying cleanup sites based on bioaccumulative criteria is to
screen the available chemical results against CSLs. A cleanup site of potential concern is identified when at
least three stations exceed the CSL for the same chemical. However, because CSLs have not been
established based on bioaccumulative chemicals, the SMS rule allows for the use of background data for
this screening. According to SCUM guidance, the mean site concentrations are acceptable for comparing
to preliminary natural background values for this evaluation. The same mean concentrations used for the
benthic screening (Table K-1) were used for the bioaccumulative screening. Table K-2 presents a
comparison of the mean site concentrations to the preliminary natural background values. Of the
chemicals detected in site sediment samples, only the mean concentrations of total PAHs and diesel fuel
exceeded the preliminary natural background values.

Given the site history and understanding of the site conceptual model, the presence of PAHs and diesel
fuel in site sediment is potentially site related. However, both were detected infrequently at
concentrations above background. The detected PAH concentration in only three of the 13 samples
(E320, E460 and SGO03) yielded total PAH concentrations in exceedance of the preliminary natural
background value (sample specific concentrations presented in Table K-1). The detected concentration of
diesel fuel in only two of the 13 samples (E320 and L320) exceeded the preliminary natural background
value. Therefore, the presence of PAHs and diesel fuel is highly localized. Neither diesel fuel nor total
PAHs exceeded conservative benthic screening criteria. Diesel fuel is known to be subject to weathering
and biodegradation in the aquatic environment and its components are not considered bioaccumulative.
Evaluating risks from PAHs to higher trophic receptors (i.e., food web exposures) is uncertain because
PAHs are not expected to significantly bioaccumulate in the tissues in fish or crustacean tissue. Therefore,
further ecological risk evaluation of diesel fuel or total PAHs is not warranted.
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Table K-1. Analytical and Screening Results from Step 1 - Benthic Community Criteria
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Site Sample Results
Sediment | Cleanup ary Statistics for Site | D160 E320 E380 E460 H360 1120
Cleanup | Screening| Frequency BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- BNSF-H360- BNSF-1120-
Objective Level of Non-Detects Detects 042822-0-5 042822-0-4 042822-0-4 042922-0-4 042922-0-8 042922-0-6
Analyte (sco)* (csL)! Detection |Mini i ini Maximum Mean® 4/28/2022 4/28/2022 4/28/2022 4/29/2022 4/29/2022 4/29/2022
Metals (mg/kg)
Arsenic 14 120 13 / 13 - - 2.0 SGO1 4.7 H360 2.8 2.7 21 2.2 2.6 4.7 2.9
Cadmium 2.1 5.4 13 / 13 - - 0.089 SG13 0.64 D160 0.34 0.64 0.47 0.36 0.35 0.35 0.27
Chromium 72 88 13 / 13 - - 8.2 SG13 17.3 5G02 14.1 15.7 14.7 15.1 16.1 17.2 15.6
Copper 400 1200 13 / 13 - - 7.7 SG13 19.5 SG02 13.4 15.8 12 ) 10.9 14.5 18.3 123
Lead 360 1300 13 / 13 - - 3.6 SG13 14.3 H360 8.3 8.9 8.6 6.9 8.6 14.3 8.3
Nickel 26 110 13 / 13 - - 9.3 SG13 16.8 SG02 14.0 13.9 14.6 134 14.8 16.2 15.3
Selenium 11 20 12 / 13 0.11 0.11 0.12 5G23 0.47 SG02 0.25 0.34 ) 0.29 0.22 J 0.31 0.27 J 0.24 )
Silver 0.57 1.7 5 / 13 0.18 0.3 0.22 SG23 0.4 L320 0.23 0.19 U 0.18 U 0.19 U 021 U 0.21 U 0.22 U
Zinc 3200 4200 13 / 13 - - 323 SG13 120.0 5G02 85.4 102 95.9 85.9 99.2 107 90.6
Mercury 0.66 0.8 1 / 13 0.011 0.011 0.013 SG11 0.035 SG02 0.020 0.027 0.024 ) 0.016 J 0.021 J 0.017 J 0.016 J
latile Organic Compounds (mg/kg)
3 & 4-Methylphenol (m,p-Cresols) 0.26 2 1/ 13 0.0131 0.147 0.0195 SG23 0.0195 SG23 0.014 0.147 UJ 0.144 U) 0.0138 UJ 0.146 UJ 0.0134 UJ 0.0139 UJ
Benzoic Acid 2.9 3.8 2/ 13 0.149 1.67 0.158 H360 0.238 SG11 0.163 1.67 UJ 1.63 UJ 0.157 UJ 1.66 UJ 0.158 J 0.158 UJ
Bis (2-ethylhexyl) phthalate 0.5 22 0o / 13 0.0531 0.597 - - - 0.597 UJ 0.585 UJ 0.056 UJ 0.593 UJ 0.0543 UJ 0.0565 UJ
Carbazole 0.9 11 1/ 13 0.013 0.146 0.08 SG03 0.08 SG03 0.020 0.146 UJ 0.143 UJ 0.0137 UJ 0.145 UJ 0.0133 UJ 0.0138 UJ
Dibenzofuran 0.2 0.68 1/ 13 0.0137 0.154 0.0365 SG03 0.0365 SG03 0.016 0.154 UJ 0.151 UJ 0.0145 UJ 0.153 UJ 0.014 UJ 0.0146 UJ
Di-N-Butylphthalate 0.38 1 o / 13 0.0144 0.161 - - - 0.161 UJ 0.158 UJ 0.0151 UJ 0.16 UJ 0.0147 UJ 0.0153 UJ
Di-n-octyl phthalate 0.039 1.1 0o / 13 0.0283 0.318 - - - 0.318 UJ 0.312 UJ 0.0298 UJ 0.316 UJ 0.029 UJ 0.0301 UJ
Pentachlorophenol 1.2 1.2 0 / 13| 0.0113 0.127 - - - 0.127 UJ 0.124 UJ 0.0119 UJ 0.126 UJ 0.0115 UJ 0.012 UJ
Phenol 0.12 0.21 0o / 13 0.0169 0.19 - - - 0.19 UJ 0.186 UJ 0.0178 UJ 0.188 UJ 0.0173 UJ 0.0179 UJ
Total PAHs? 17 30 7 / 13| 0.0711 0.7993 0.0798 1120 4.0224 SG03 0.568 0.7993 0.7981 0.0810 0.7490 0.0728 0.0798
Other Parameters (mg/kg)
Ammonia as Nitrogen (N) 230 300 13 / 13 - - 10.0 L320 40 5G02 20.2 20 B 17 ) 20 B 30 B 20 B 20 B
Diesel Fuel 340 510 1 / 13 9.5 9.7 9.9 SG11 223 E320 63.8 52.1) 223 ) 9.7 UJ 38.8 J 311 32.2)
Total Petroleum Hydrocarbons (TPHs) as Motor Oil 3600 4400 13 / 13 - - 25.1 E380 630 E320 176.8 215 ) 630 J 25.1) 112 ) 107 J 70 )
Sulfide 39 61 4 / 13 37.4 59.5 51.7 1120 318 E320 79.2 220 J 318 J 39.8 UJ 101 J 38.6 UJ 51.7 J
Notes:

All concentrations are reported on a dry weight basis

Bolded site sample concentrations are detects

Grey shaded site sample concentrations exceed the SCO

Red site sample concentrations are greater than the CSL

PAHs - polycyclic aromatic hydrocarbons

1-SCOs and CSLs from Table 8-1 of Ecology (2021)

2 - Total PAHs calculated by summing concentrations of individual PAH
compounds (when undetected, 1/2 the reported value was used as a
surrogate concentrations); Backup calculations included as Attachment K-1
3 - Calculated by ProUCL (Version 5.2) using Kaplan-Meier (KM) method;
Attachment K-2 provides ProUCL output
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Site Sample Results

Sediment | Cleanup L320 SGO1 S$G02 SGO03 SG11 SG13 S$G23
Cleanup | Screening BNSF-L320- BNSF-SGO01- FD01-041922 BNSF-5G02- BNSF-SG03- BNSF-SG11- BNSF-SG13- BNSF-SG23-
Objective Level 042922-0-2 041922-0-10 -0-10 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
Analyte (sCo)* (csL)! 4/29/2022 4/19/2022 Field Duplicate 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
Metals (mg/kg)
Arsenic 14 120 2.6 21 2.0 3.8 3.4 2.6 2.1 2.4
Cadmium 2.1 5.4 0.18 0.43 0.43 0.53 0.28 0.28 0.089 J 0.17
Chromium 72 88 12 13.8 14 17.3 129 14.6 8.2 9.9
Copper 400 1200 11.9 9.9 10.7 19.5 18.9 12.2 7.7 9
Lead 360 1300 8.2 7 7.4 12.3 8.8 7.4 36) 5.2
Nickel 26 110 13.5 12.5 13 16.8 15.3 14.8 9.3 11.1
Selenium 11 20 0.22 J 0.18 J 0.14 ) 0.47 ) 0.21 ) 0.25 ) 011 U 0.12 )
Silver 0.57 1.7 04 0.27 J 02U 03U 02U 0.41 ) 0.26 J 0.22 J
Zinc 3200 4200 69 94.9 100 120 60.2 83.2 323 65.3
Mercury 0.66 0.8 0.016 J 0.021 J 0.022 J 0.035 J 0.028 0.013 J 0.011 U 0.011 U
latile Organic Compounds (mg/kg)
3 & 4-Methylphenol (m,p-Cresols) 0.26 2 0.0259 UJ 0.0281 U 0.0141 U 0.0413 U 0.0138 U 0.0135 UJ 0.0131 U 0.0195 J
Benzoic Acid 2.9 3.8 0.294 UJ 0.319 U 0.16 U 0.468 U 0.156 U 0.238 J 0.149 U 0.149 U
Bis (2-ethylhexyl) phthalate 0.5 22 0.105 UJ 0.114 U 0.0571 U 0.167 U 0.0559 U 0.0548 UJ 0.0531 U 0.0533 U
Carbazole 0.9 11 0.0257 UJ 0.0279 U 0.0139 U 0.0409 U 0.08 J 0.0134 UJ 0.013 U 0.013 U
Dibenzofuran 0.2 0.68 0.0272 UJ 0.0295 U 0.0148 U 0.0433 U 0.0365 J 0.0142 UJ 0.0137 U 0.0138 U
Di-N-Butylphthalate 0.38 1 0.0284 UJ 0.0308 U 0.0154 U 0.0452 U 0.0151 U 0.0148 UJ 0.0144 U 0.0144 U
Di-n-octyl phthalate 0.039 1.1 0.0561 UJ 0.0609 U 0.0305 U 0.0893 U 0.0298 U 0.0292 UJ 0.0283 U 0.0284 U
Pentachlorophenol 1.2 1.2 0.0223 UJ 0.0242 U 0.0121 U 0.0355 U 0.0119 U 0.0116 UJ 0.0113 U 0.0113 U
Phenol 0.12 0.21 0.0334 UJ 0.0363 U 0.0181 U 0.0532 U 0.0177 U 0.0174 UJ 0.0169 U 0.0169 U
Total PAHs? 17 30 0.1410 0.1734 0.0765 0.2241 4.0224 0.0851 0.0711 0.0715
Other Parameters (mg/kg)
Ammonia as Nitrogen (N) 230 300 10 B 33U 15 ) 40 ) 14 ) 20 B 12 ) 24)
Diesel Fuel 340 510 136 J 254 ) 56.9 J 53.1 214 9.9 95U 129 )
Total Petroleum Hydrocarbons (TPHs) as Motor Oil 3600 4400 503 J 106 J 167 J 291 77.6 354 ) 28.5 374 B
Sulfide 39 61 37.4 UJ 40.6 UJ 40.6 UJ 59.5 UJ 39.7 U 39 UJ 37.8 U 379 U

Notes:
All concentrations are reported on a dry weight basis
Bolded site sample concentrations are detects

Grey shaded site sample concentrations exceed the SCO
Red site sample concentrations are greater than the CSL

PAHs - polycyclic aromatic hydrocarbons
1-SCOs and CSLs from Table 8-1 of Ecology (2021)

2 - Total PAHs calculated by summing concentrations of individual PAH
compounds (when undetected, 1/2 the reported value was used as a
surrogate concentrations); Backup calculations included as Attachment K-1
3 - Calculated by ProUCL (Version 5.2) using Kaplan-Meier (KM) method;

Attachment K-2 provides ProUCL output
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Table K-2. Analytical and Screening Results from Step 1 - Bioaccumulation
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Preliminary Natural

Analyte Mean® Background Value®
Metals (mg/kg)
Arsenic 2.8 33 Maximum Detect
Cadmium 0.34 0.52 Maximum Detect
Chromium 141 15.7 Maximum Detect
Copper 13.4 16.2 Maximum Detect
Lead 8.3 8.6 Maximum Detect
Nickel 14.0 15.3 Maximum Detect
Selenium 0.25 0.45 Maximum Detect
Silver 0.23 0.41 Maximum Detect
Zinc 85.4 106 Maximum Detect
Mercury 0.020 0.058 Maximum Detect
Semivolatile Organic Compounds (mg/kg)
3 & 4-Methylphenol (m,p-Cresols) 0.014 0.257 Maximum Detect
Benzoic Acid 0.163 0.327 Maximum Detect
Bis (2-ethylhexyl) phthalate Undetected 2.17 Maximum PQL
Carbazole 0.020 2.17 Maximum PQL
Dibenzofuran 0.016 2.17 Maximum PQL
Di-N-Butylphthalate Undetected 2.17 Maximum PQL
Di-n-octyl phthalate Undetected 2.17 Maximum PQL
Pentachlorophenol Undetected 2.17 Maximum PQL
Phenol Undetected 0.053 Maximum Detect
Total PAHs' 0.568 0.22 Maximum PQL*
Other Parameters (mg/kg)
Ammonia as Nitrogen (N) 20.2 69.5 Maximum Detect
Diesel Fuel 63.8 58.2 Maximum Detect
Total Petroleum Hydrocarbons (TPHs) as Motor Oil 176.8 318 Maximum Detect
Sulfide 79.2 179 Maximum Detect

Notes:
All concentrations are reported on a dry weight basis

Pink-shaded concentrations exceed preliminary natural background value

PAHs - polycyclic aromatic hydrocarbons
PQL - Practical Quantitation Limit

1 - Total PAHs calculated by summing concentrations of individual PAH compounds (when
undetected, 1/2 the reported value was used as a surrogate concentrations);

Backup calculations included as Attachment K-1
PAHs - polycyclic aromatic hydrocarbons

2 - Same mean concentrations as Table K-1; Calculated by ProUCL (Version 5.2) using Kaplan-Meier
(KM) method; Attachment K-2 provides ProUCL output

3 - Appendix F
4 - PQL for benzo(a)pyrene
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Attachment K-1. Total PAH Calculations
BNSF Wishram Sediment Remedial Investigation Report

BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- BNSF-H360- BNSF-1120-042922 BNSF-L320- BNSF-SGO1- FD01-041922-0- BNSF-SG02- BNSF-SGO3- BNSF-SG11- BNSF-SG13- BNSF-5G23-
042822-0-5 042822-0-4 042822-0-4 042922-0-4 042922-0-8 0-6 042922-0-2 041922-0-10 10 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
N N N N N N N N FD N N N N N

Analyte Units 4/28/2022 4/28/2022 4/28/2022 4/29/2022 4/29/2022 4/29/2022 4/29/2022 4/19/2022 4/19/2022 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
1-Methylnaphthalene mg/kg 0.0603|UJ 0.059|UJ 0.00565(UJ 0.0599|UJ 0.00549(UJ 0.0057]UJ 0.0106|UJ 0.0115|U 0.00577 (U 0.0169|U 0.0064|) 0.00623(J 0.00536|U 0.00538|U
2-Methylnaphthalene mg/kg 0.0611|UJ 0.0599|UJ 0.00894(J 0.0607{UJ 0.00556(UJ 0.00706() 0.0108|UJ 0.0117)|U 0.00585|U 0.0171)|U 0.00871(J 0.00945(J 0.00544|U 0.00546|U
Acenaphthene mg/kg 0.0762|UJ 0.0747]UJ 0.00715(UJ 0.0758|UJ 0.00694 UJ 0.00721{u) 0.0135]UJ 0.0146|U 0.0073 (U 0.0214|U 0.0604 0.007]U)J 0.00679|U 0.00681|U
Acenaphthylene mg/kg 0.0663|UJ 0.065|UJ 0.00622(UJ 0.0659|UJ 0.00604 (U) 0.00627(U) 0.0117)UJ 0.0127)|U 0.00635 (U 0.0186|U 0.00621 (U 0.00609 (UJ 0.0059|U 0.00593 |U
Anthracene mg/kg 0.0839|UJ 0.0822]UJ 0.00786(UJ 0.0834]UJ 0.00764 (UJ 0.00793{uU) 0.0148|UJ 0.0161|U 0.00803 {U 0.0236|U 0.126 0.0077|UJ 0.00746|U 0.00749|U
Benzo(a)anthracene mg/kg 0.083(UJ 0.0813|UJ 0.00779|U) 0.0825]UJ 0.00756(U) 0.00785(u) 0.0146)UJ 0.0158|U 0.00795 (U 0.0232|U 0.384 0.00762|U) 0.00739|U 0.00742|U
Benzo(a)pyrene mg/kg 0.0876|UJ 0.103|J 0.00821|UJ 0.087]|UJ 0.00797|U)J 0.00828|U)J 0.0155|UJ 0.0185(J 0.00838|U 0.0246|U 0.434 0.00804|U)J 0.00779|U 0.00782|U
Benzo(b)fluoranthene mg/kg 0.0878|UJ 0.086|UJ 0.00824|U) 0.0873|UJ 0.008(u) 0.00831(u) 0.0155)UJ 0.0168|U 0.00841 (U 0.0246|U 0.463 0.00806|U)J 0.00782|U 0.00785|U
Benzo(g,h,i)perylene mg/kg 0.0861|UJ 0.0844]UJ 0.00808(UJ 0.0856|UJ 0.00784|UJ 0.00815{uU) 0.0152)UJ 0.0187() 0.00825]U 0.0242|U 0.236 0.00791|U)J 0.00767|U 0.0077|U
Benzo(k)fluoranthene mg/kg 0.0837|UJ 0.082]|U) 0.00785(UJ 0.0832]UJ 0.00762|U) 0.00792(u) 0.0147)UJ 0.016|U 0.00802 {U 0.0234|U 0.168 0.00769|U)J 0.00745|U 0.00748|U
Chrysene mg/kg 0.0936|UJ 0.0917]UJ 0.00878|UJ 0.0931]UJ 0.00853|UJ 0.00886(UJ 0.0165|UJ 0.0179|U 0.00896 (U 0.0262 [U 0.4 0.0101}J 0.00833|U 0.00837|U
Dibenzo(a,h)anthracene mg/kg 0.131{uUJ 0.128]|UJ 0.0122|UJ 0.13]U) 0.0119)UJ 0.0123]UJ 0.0231)UJ 0.025|U 0.0125|U 0.0367|U 0.0588 0.012)U) 0.0116|U 0.0117)|U
Fluoranthene mg/kg 0.085]UJ 0.0833]UJ 0.00797(UJ 0.0845]UJ 0.00774|U) 0.00804 {U) 0.015(u) 0.0162|U 0.00814 U 0.0238|U 0.844 0.0078|UJ 0.00757|U 0.0076|U
Fluorene mg/kg 0.0767|UJ 0.0751]UJ 0.00719(UJ 0.0762|UJ 0.00698|UJ 0.00725(u) 0.0135)UJ 0.0146|U 0.00734 (U 0.0214|U 0.0528 0.00704)U) 0.00682|U 0.00685|U
Indeno(1,2,3-cd)pyrene mg/kg 0.133(UJ 0.13]UJ 0.0125|UJ 0.132{UJ 0.0121)UJ 0.0126]UJ 0.0234|UJ 0.0254 U 0.0127|U 0.0373|U 0.246 0.0122|UJ 0.0118|U 0.0119|U
Naphthalene mg/kg 0.118(UJ 0.116|UJ 0.0111|UJ 0.118]|UJ 0.0108|UJ 0.0112)UJ 0.0208|UJ 0.0226|U 0.0113|U 0.0331|U 0.0211)) 0.0109|UJ 0.0105|U 0.0106|U
Phenanthrene mg/kg 0.0935|UJ 0.0916]UJ 0.00877(UJ 0.0929]UJ 0.00851{UJ 0.00884 (U) 0.0165|UJ 0.0179|U 0.00895 (U 0.0262 |U 0.507 0.00858|U)J 0.00832|U 0.00835|U
Pyrene mg/kg 0.0917]|U 0.184|J 0.00859|U 0.0973|) 0.00835|U 0.00867|U 0.0162|U 0.0176|U 0.00877|U 0.0258|U 0.624 0.0142)) 0.00816|U 0.00819|U

1-Methylnaphthalene mg/kg 0.0064|J 0.00623(J
2-Methylnaphthalene mg/kg 0.00894(J 0.00706(J 0.00871(J 0.00945(J
Acenaphthene mg/kg 0.0604

Acenaphthylene mg/kg

Anthracene mg/kg 0.126
Benzo(a)anthracene mg/kg 0.384

Benzo(a)pyrene mg/kg 0.103(J 0.0185(J 0.434
Benzo(b)fluoranthene mg/kg 0.463
Benzo(g,h,i)perylene mg/kg 0.0187(J 0.236
Benzo(k)fluoranthene mg/kg 0.168

Chrysene mg/kg 0.4 0.0101|J
Dibenzo(a,h)anthracene mg/kg 0.0588

Fluoranthene mg/kg 0.844

Fluorene mg/kg 0.0528
Indeno(1,2,3-cd)pyrene mg/kg 0.246

Naphthalene mg/kg 0.0211|J

Phenanthrene mg/kg 0.507

Pyrene mg/kg 0.184|) 0.09731J 0.624 0.0142()

1-Methylnaphthalene mg/kg 0.03015|U 0.0295(U) 0.002825|U 0.02995|UJ 0.002745|U 0.00285|UJ 0.0053 |U 0.00575 |V 0.002885 (U 0.00845 |U 0.00268 |U 0.00269 |U
2-Methylnaphthalene mg/kg 0.03055 UJ 0.02995|UJ 0.03035({UJ 0.00278 UJ 0.0054 UJ 0.00585 (U 0.002925|U 0.00855 (U 0.00272 (U 0.00273|U
Acenaphthene mg/kg 0.0381(UJ 0.03735]UJ 0.003575|UJ 0.0379(UJ 0.00347|UJ 0.003605|U)J 0.00675|UJ 0.0073 |U 0.00365 |U 0.0107|U 0.0035|U)J 0.003395|U 0.003405 (U
Acenaphthylene mg/kg 0.03315|UJ 0.0325]U)J 0.00311{UJ 0.03295({UJ 0.00302|UJ 0.003135]U)J 0.00585 [UJ 0.00635 [U 0.003175|U 0.0093 |U 0.00621 U 0.003045 [UJ 0.00295 |U 0.002965 [U
Anthracene mg/kg 0.04195|UJ 0.0411{U) 0.00393|UJ 0.0417(U) 0.00382|UJ 0.003965|U)J 0.0074|UJ 0.00805 [U 0.004015 (U 0.0118|U 0.00385|UJ 0.00373|U 0.003745 (U
Benzo(a)anthracene mg/kg 0.0415{U)J 0.04065|UJ 0.003895|U)J 0.04125({UJ 0.00378|UJ 0.003925]U)J 0.0073]UJ 0.0079|U 0.003975 |U 0.0116|U 0.00381 [UJ 0.003695 |U 0.00371|U
Benzo(a)pyrene mg/kg 0.0438(UJ 0.004105|U)J 0.0435(UJ 0.003985|UJ 0.00414|UJ 0.00775|UJ 0.00419|U 0.0123|U 0.00402 |UJ 0.003895 |U 0.00391|U
Benzo(b)fluoranthene mg/kg 0.0439{UJ 0.043]U) 0.00412|UJ 0.04365|UJ 0.004|U) 0.004155|UJ 0.00775|UJ 0.0084|U 0.004205|U 0.0123|U 0.00403 [UJ 0.00391|U 0.003925 [U
Benzo(g,h,i)perylene mg/kg 0.04305|UJ 0.0422(U) 0.00404|UJ 0.0428(UJ 0.00392|UJ 0.004075|UJ 0.0076|UJ 0.004125|U 0.0121|U 0.003955 [UJ 0.003835 (U 0.00385 |U




BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- BNSF-H360- BNSF-1120-042922 BNSF-L320- BNSF-SGO1- FD01-041922-0- BNSF-SG02- BNSF-SGO3- BNSF-SG11- BNSF-SG13- BNSF-5G23-
042822-0-5 042822-0-4 042822-0-4 042922-0-4 042922-0-8 0-6 042922-0-2 041922-0-10 10 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
N N N N N N N N FD N N N N N
Analyte Units 4/28/2022 4/28/2022 4/28/2022 4/29/2022 4/29/2022 4/29/2022 4/29/2022 4/19/2022 4/19/2022 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
Benzo(k)fluoranthene mg/kg 0.04185(UJ 0.041|U) 0.003925|UJ 0.0416|UJ 0.00381UJ 0.00396(U) 0.00735(|uUJ 0.008|U 0.00401 U 0.0117|U 0.003845|UJ 0.003725|U 0.00374 |U
Chrysene mg/kg 0.0468|UJ 0.04585]UJ 0.00439(UJ 0.04655|UJ 0.004265|UJ 0.00443{uU) 0.00825|U)J 0.00895 (U 0.00448 [U 0.0131|U 0.004165|U 0.004185|U
Dibenzo(a,h)anthracene mg/kg 0.0655|UJ 0.064|U) 0.0061|UJ 0.065(UJ 0.00595(U) 0.00615(U) 0.01155(UJ 0.0125|U 0.00625 (U 0.01835|U 0.006|U) 0.0058|U 0.00585 |U
Fluoranthene mg/kg 0.0425|UJ 0.04165]UJ 0.003985|UJ 0.04225(U) 0.00387(UJ 0.00402 {uU) 0.0075|UJ 0.0081 U 0.00407 {U 0.0119|U 0.0039|UJ 0.003785|U 0.0038 [U
Fluorene mg/kg 0.03835|UlJ 0.03755]UJ 0.003595|UJ 0.0381]UJ 0.00349(u) 0.003625|UJ 0.00675(UJ 0.0073|U 0.00367 (U 0.0107|U 0.00352(uU) 0.00341|U 0.003425 U
Indeno(1,2,3-cd)pyrene mg/kg 0.0665|UJ 0.065|UJ 0.00625(UJ 0.066(UJ 0.00605 [UJ 0.0063|UJ 0.0117)UJ 0.0127|U 0.00635 (U 0.01865 (U 0.0061 [UJ 0.0059 U 0.00595 |U
Naphthalene mg/kg 0.059(uJ 0.058|UJ 0.00555(U) 0.059(UJ 0.0054|UJ 0.0056|UJ 0.0104)UJ 0.0113|U 0.00565 (U 0.01655 (U 0.00545 [uU) 0.00525|U 0.0053 (U
Phenanthrene mg/kg 0.04675|UJ 0.0458|UJ 0.004385|UJ 0.04645(UJ 0.004255|UJ 0.00442{uU) 0.00825|UJ 0.00895 (U 0.004475|U 0.0131|U 0.00429{u) 0.00416 |U 0.004175[U
Pyrene mg/kg 0.04585|U)J 0.004295|UJ 0.004175|UJ 0.004335|UJ 0.0081)UJ 0.0088|U 0.004385|U 0.0129|U 0.00408 (U 0.004095|U
Total Detects 0 0.287 0.00894 0.0973 0 0.00706 0 0.0372 0 0 4.64021 0.03998 0 0
Total Non-Detects 0.79925 0.6951 0.072075 0.749 0.072785 0.07269 0.14095 0.1362 0.076485 0.22405 0.00621 0.059315 0.071085 0.07145
Total PAHs (mg/kg) 0.79925 0.9821 0.081015 0.8463 0.072785 0.07975 0.14095 0.1734 0.076485 0.22405 4.64642 0.099295 0.071085 0.07145
Total PAHs (ug/kg) 799.3 982.1 81.0 846.3 72.8 79.8 141.0 173.4 76.5 224.1 4646.4 99.3 71.1 71.5

Notes:

mg/kg = milligram per kilogram
U= non detected value

J = estimated value

Total PAHs represents the sum of 1-
methylnaphthalene, 2-
methylnaphthalene, acenaphthene,
acenaphthylene, anthracene,
benz(a)anthracene, benzo(a)pyrene,
benzo(ghi)perylene, chrysene,
dibenz(ah)anthracene, fluoranthene,
fluorene, indeno(123-cd)pyrene,
naphthalene, phenanthrene, pyrene, total
benzofluoranthenes (b+k+j). (WAC 173-
204-563(2)(h))
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Attachment K-2. ProUCL Output

BNSF Wishram Sediment Remedial Investigation Report

Date/Time of Computation
User Selected Options

From File

Full Precision

OFF

General Statistics on Uncensored Data
ProUCL 5.2 3/14/2023 5:34:10 PM

BNSF-Wishram-SD-Eco_ProUCL_Input_031423.xls

From File: BNSF-Wishram-SD-Eco_ProUCL_Input_031423.xls

General Statistics for Censored Data Set (with NDs) using Kaplan Meier Method

Variable NumObs # Missing Num Ds NumNDs % NDs Min ND Max ND | KM Mean KM Var KM SD KM CV
Ammonia as Nitrogen (N) 13 1 13 0 0.00% N/A N/A 20.15 62.47 7.904 0.392
Diesel Fuel 13 1 11 2 15.38% 9.5 9.7 52.79 3475 58.95 1.117
TPH as Motor Oil 13 1 13 0 0.00% N/A N/A 176.8 36762 191.7 1.084
Arsenic 13 1 13 0 0.00% N/A N/A 2.785 0.591 0.769 0.276
Cadmium 13 1 13 0 0.00% N/A N/A 0.338 0.0234 0.153 0.452
Chromium 13 1 13 0 0.00% N/A N/A 14.1 7.382 2.717 0.193
Copper 13 1 13 0 0.00% N/A N/A 13.36 14.22 3.771 0.282
Lead 13 1 13 0 0.00% N/A N/A 8.346 7.338 2.709 0.325
Nickel 13 1 13 0 0.00% N/A N/A 14 4,152 2.038 0.146
Selenium 13 1 12 1 7.69% 0.11 0.11 0.248 0.00823 0.0907 0.365
Silver 13 1 5 8 61.54% 0.18 0.3 0.232 0.00641 0.0801 0.345
Zinc 13 1 13 0 0.00% N/A N/A 85.43 551.1 23.47 0.275
Mercury 13 1 11 2 15.38% 0.011 0.011 0.0198 4.82E-05 0.00694 0.351
3 & 4-Methylphenol (m,p-Cresols) 13 1 1 12 92.31% 0.0131 0.147 0.014 5.02E-06 0.00224 0.16
Benzoic Acid 13 1 2 11 84.62% 0.149 1.67 0.163 9.47E-04 0.0308 0.189
Bis (2-ethylhexyl) phthalate 13 1 0 13 100.00% 0.0531 0.597 N/A N/A N/A N/A
Carbazole 13 1 1 12 92.31% 0.013 0.146 0.0197 4.04E-04 0.0201 1.02
Dibenzofuran 13 1 1 12 92.31% 0.0137 0.154 0.0162 5.13E-05 0.00717 0.441
Di-N-Butylphthalate 13 1 0 13 100.00% 0.0144 0.161 N/A N/A N/A N/A
Di-n-octyl phthalate 13 1 0 13 100.00% 0.0283 0.318 N/A N/A N/A N/A
Pentachlorophenol 13 1 0 13 100.00% 0.0113 0.127 N/A N/A N/A N/A
Phenol 13 1 0 13 100.00% 0.0169 0.19 N/A N/A N/A N/A
Sulfide 13 1 4 9 69.23% 37.4 59.5 79.15 7207 84.9 1.073
Total PAHSs (calcuated) 13 1 7 6 46.15% 0.0711 0.799 0.568 1.475 1.214 2.139
Total Organic Carbon 13 1 13 0 0.00% N/A N/A 11167 76383056 8740 0.783
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General Statistics for Raw Data Sets using Detected Data Only

Variable NumObs # Missing Minimum Maximum Mean Median Var SD MAD/0.675 Skewness cv
Ammonia as N 13 1 10 40 20.15 20 62.47 7.904 5.93 1.364 0.392
Diesel Fuel 11 1 9.9 223 60.66 38.8 4074 63.83 25.8 2.042 1.052
TPH as Motor Oil 13 1 25.1 630 176.8 107 36762 191.7 106.2 1.595 1.084
Arsenic 13 1 2.1 4.7 2.785 2.6 0.591 0.769 0.593 1.531 0.276
Cadmium 13 1 0.089 0.64 0.338 0.35 0.0234 0.153 0.119 0.345 0.452
Chromium 13 1 8.2 17.3 14.1 14.7 7.382 2.717 2.076 -1.037 0.193
Copper 13 1 7.7 19.5 13.36 12.2 14.22 3.771 3.41 0.424 0.282
Lead 13 1 3.6 14.3 8.346 8.3 7.338 2.709 1.334 0.646 0.325
Nickel 13 1 9.3 16.8 14 14.6 4.152 2.038 1.631 -1.063 0.146
Selenium 12 1 0.12 0.47 0.26 0.245 0.00784 0.0885 0.0593 1.008 0.34
Silver 5 1 0.22 0.41 0.312 0.27 0.00757 0.087 0.0741 0.398 0.279
Zinc 13 1 32.3 120 85.43 90.6 551.1 23.47 16.9 -0.881 0.275
Mercury 11 1 0.013 0.035 0.0214 0.021 4.45E-05 0.00667 0.00741 0.781 0.312
3 & 4-Methylphenol (m,p-Cresols) 1 1 0.0195 0.0195 0.0195 0.0195 N/A N/A 0 N/A N/A
Benzoic Acid 2 1 0.158 0.238 0.198 0.198 0.0032 0.0566 0.0593 N/A 0.286
Bis (2-ethylhexyl) phthalate 0 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Carbazole 1 1 0.08 0.08 0.08 0.08 N/A N/A 0 N/A N/A
Dibenzofuran 1 1 0.0365 0.0365 0.0365 0.0365 N/A N/A 0 N/A N/A
Di-N-Butylphthalate 0 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Di-n-octyl phthalate 0 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Pentachlorophenol 0 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Phenol 0 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sulfide 4 1 51.7 318 172.7 160.5 14377 119.9 124.8 0.401 0.694
Total PAHs (calcuated) 7 1 0.0798 4.646 0.987 0.173 2.751 1.659 0.139 2.367 1.681
Total Organic Carbon 13 1 670 30000 11167 8000 76383056 8740 7413 0.959 0.783
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Percentiles using all Detects (Ds) and Non-Detects (NDs)

Variable NumObs # Missing 10%ile 20%ile 25%ile(Q1)[50%ile(Q2)|75%ile(Q3) 80%ile 90%ile 95%ile 99%ile
Ammonia as N 13 1 12.4 14.4 15 20 20 22.4 28.8 34 38.8
Diesel Fuel 13 1 9.74 111 129 32.2 53.1 55.38 120.2 170.8 212.6
TPH as Motor Oil 13 1 29.88 36.2 37.4 107 215 260.6 460.6 553.8 614.8
Arsenic 13 1 2.1 2.14 2.2 2.6 2.9 3.2 3.72 416 4592
Cadmium 13 1 0.172 0.216 0.27 0.35 0.43 0.454 0.518 0.574 0.627
Chromium 13 1 10.32 12.36 129 14.7 15.7 15.94 16.98 17.24 17.29
Copper 13 1 9.34 10.78 10.9 12.2 15.8 17.3 18.78 19.14 19.43
Lead 13 1 5.54 7.1 7.4 8.3 8.8 8.86 11.62 13.1 14.06
Nickel 13 1 11.48 13.16 13.4 14.6 15.3 15.3 16.02 16.44 16.73
Selenium 13 1 0.132 0.192 0.21 0.24 0.29 0.302 0.334 0.392 0.454
Silver 13 1 0.19 0.194 0.2 0.22 0.27 0.288 0.38 0.404 0.409
Zinc 13 1 61.22 66.78 69 90.6 100 101.2 106 112.2 118.4
Mercury 13 1 0.0114 0.0142 0.016 0.017 0.024 0.0258 0.0278 0.0308 0.0342
3 & 4-Methylphenol (m,p-Cresols) 13 1 0.0134 0.0136 0.0138 0.0195 0.0413 0.103 0.146 0.146 0.147
Benzoic Acid 13 1 0.15 0.156 0.157 0.238 0.468 1.165 1.654 1.664 1.669
Bis (2-ethylhexyl) phthalate 13 1 0.0535 0.0545 0.0548 0.0565 0.167 0.418 0.591 0.595 0.597
Carbazole 13 1 0.0131 0.0133 0.0134 0.0257 0.08 0.118 0.145 0.145 0.146
Dibenzofuran 13 1 0.0138 0.0141 0.0142 0.0272 0.0433 0.108 0.153 0.153 0.154
Di-N-Butylphthalate 13 1 0.0145 0.0147 0.0148 0.0153 0.0452 0.113 0.16 0.16 0.161
Di-n-octyl phthalate 13 1 0.0285 0.0291 0.0292 0.0301 0.0893 0.223 0.315 0.317 0.318
Pentachlorophenol 13 1 0.0113 0.0115 0.0116 0.012 0.0355 0.0886 0.126 0.126 0.127
Phenol 13 1 0.017 0.0173 0.0174 0.0179 0.0532 0.133 0.188 0.189 0.19
Sulfide 13 1 37.82 38.18 38.6 39.8 59.5 84.4 196.2 259.2 306.2
Total PAHSs (calcuated) 13 1 0.0717 0.0756 0.0798 0.141 0.799 0.827 0.955 2.448 4.207
Total Organic Carbon 13 1 3200 4400 5000 8000 15000 18000 22400 25800 29160
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Appendix L. Human Health Risk Evaluation
BNSF Wishram Sediment Remedial Investigation Report

Appendix L. Human Health Risk-Based Concentrations and
Comparisons

This appendix provides the results from calculating the human health risk-based concentrations (RBCs)
and comparisons with site data for Phases 1 and 2 Wishram RI work.



1. Introduction

Risk-based concentrations were calculated consistent with Washington State Department of Ecology
(Ecology) Sediment Management Standards (SMS; Chapter 173-204 WAC), as described in the Sediment
Cleanup User's Manual (SCUM) (Ecology 2021) and for comparison with data collected at the BNSF
Wishram Railyard (BNSF Track Switching Facility) in Wishram, Washington (site).

Calculating RBCs and comparing with site data generally consists of the following four elements (EPA
1989):

¢ Data Evaluation: Consists of reviewing and evaluating available data, and identifying the target
chemicals in sediment at the site

e Exposure Assessment: Includes evaluating potential exposure pathways and the potential human
populations that could be exposed to them, either now or in the future. Default exposure
parameters are identified as inputs to calculate RBCs

e Toxicity Assessment: Toxicity values that characterize potential adverse health effects from
exposure to chemicals are identified as inputs for calculating RBCs

e Risk Characterization: Site data (i.e., Exposure point concentrations [EPCs]) are compared with
RBCs to evaluate potential risks to human health

These steps are further described in the following sections.

2. Data Evaluation

Prior to identifying the target chemicals that need RBCs, the analytical results from sampling were
validated in a data quality evaluation report (Appendix G). The analytical results were further evaluated
using the following data reduction steps:

= Estimated values (flagged with "J" qualifiers) were treated as detected concentrations.
= Native and duplicate (i.e., field duplicate) sample pairs were reduced as follows (and note that
toxicity equivalents [TEQs] were first calculated for both normal and duplicate samples as
discussed in Section J.4 and were then reduced):
1. If there were two detections, the higher of the two concentrations was used.
2. If there was one detection and one nondetection, the detected value was used.
3. If there were two nondetections, the result having the lowest detection limit was used.

Sediment samples with beginning depths from 0 to 1.5 feet below ground surface (bgs) were used to
calculate the EPC. Samples with beginning depths of 3 feet bgs and greater were excluded, because the
human exposure pathways are incomplete.

Background samples were excluded from the EPC calculation.

Sediment samples used to calculate the EPC are provided in Table L-1; summary statistics are provided in
Attachment L-1.



Appendix L. Human Health Risk Evaluation
BNSF Wishram Sediment Remedial Investigation Report

3. Exposure Assessment

An exposure area describes a location or area where humans might encounter one or more contaminated
environmental media on a regular basis. The site was evaluated as one exposure area for sediment.

3.1 Human Exposure Scenarios and Pathways

People, currently and in the future, potentially exposed to chemicals measured in sediment are
recreational users (child and adult) and subsistence harvesters (adult).

The following exposure scenarios and exposure pathways are recommended for evaluating direct contact
with chemicals in sediment, in accordance with Section 9.2 of SCUM guidance:

e  Fish/Shellfish Consumption. Child and adult exposure to bio-accumulative contaminants in
sediment through consumption of fish or shellfish, or both

e Beach Play. Child and adult exposure to contaminants in sediment through the dermal contact
and incidental ingestion exposure pathways during shoreline beach play activities (i.e., digging,
walking, wading, or recreational games): only the more conservative child exposure was
considered when calculating RBCs

¢ Clam Digging. Adult exposure to contaminants in sediment through the dermal contact and
incidental ingestion exposure pathways during shoreline clam digging activities

e Net Fishing. Adult exposure to contaminants in sediment through the dermal contact and
incidental ingestion exposure pathways during shoreline net fishing activities

Because sediment impacts at the site are in areas with fairly deep water and there are no beaches adjacent
to the site, the beach play and clam digging exposure scenarios are considered incomplete for current
uses. Since this area is a tribal usual and accustomed fishing area, the shellfish/fish consumption
exposure scenario is considered complete. In addition, the SMS rule WAC 173-204-561(2)(b)(i) requires
the reasonable maximum exposure scenario to include historic, current, and potential future tribal use of
fish and shellfish from the general vicinity of the site. Therefore, the shellfish/fish consumption, beach
play, clam digging, and net fishing exposure scenarios were considered potentially complete for future
uses.

3.2 Exposure Point Concentrations

EPCs were evaluated for each constituent detected in sediment. Based on SCUM guidance, the mean of all
sample concentrations within the exposure area was used as the EPC for each analyte. The latest version of
EPA's ProUCL software, version 5.2 (EPA 2022a), was used to calculate the mean, where treatment of
nondetections was addressed by ProUCL and the mean concentration was selected in accordance with
Table 6.4 of SCUM guidance. Kaplan-Meier methods were used to evaluate the mean when non-detected
results represent less than 50 percent of the samples. Consistent with Table 6.4 of SCUM: 1) regression on
order statistics mean concentrations were used when non-detected results represent 50 to 80 percent of
the samples; and 2) where more than 80 percent of sample results are non-detects, the maximum
detected concentration was used as the EPC.



ProUCL input and output are provided in Attachment L-2.

3.3 Exposure Parameters

The exposure parameters used to calculate RBCs are considered reasonable maximum exposure (RME)
parameters, in accordance with Chapter 9.2 of SCUM guidance. SCUM-recommended RME parameters or
EPA’'s (EPA 2014) default parameters were used. Exposure parameters, sources, and assumptions are
provided in Table L-2.

4. Toxicity Assessment
The toxicological data used to develop the RBCs were obtained from the most recent U.S. Environmental
Protection Agency (EPA) Regional Screening Levels tables (2023a) in accordance with the hierarchy
provided in Appendix E of SCUM guidance.

5. Carcinogenic Polycyclic Aromatic Hydrocarbons

Carcinogenic risk for polycyclic aromatic hydrocarbons (PAHs) was evaluated using EPA-recommended
relative potency factors (RPFs) (EPA 2023b). The approach accounts for the relative cancer risk of the
various PAHSs by applying the following TEFs that are relative to the potency of benzo[a]pyrene:

. Benzo[a]anthracene = 0.1

. Benzo[alpyrene = 1.0
Benzo[b]fluoranthene = 0.1

. Benzo[k]fluoranthene = 0.1

. Chrysene = 0.01

. Dibenz[a,h]anthracene = 0.1

. Indenol[1,2,3-cd]pyrene = 0.1

Because the majority of carcinogenic PAH (cPAH) results are non-detects, in accordance with Appendix F
of SCUM guidance, Kaplan-Meier statistical methods for evaluating nondetected results were not used.
Therefore, one half the limit of detection (LOD) was used as the concentration for nondetected sample
results. The RFP-adjusted results for each sample, including duplicate samples, were summed to produce
a benzo[alpyrene toxicity equivalence concentration for carcinogenic PAHs (cPAH TEQ) as presented in
Attachment L-3.

The SCUM guidance, Table 6-1, provides carcinogenic PAH (cPAHSs) toxicity equivalency factors (TEFs)
based on 2005 California EPA guidance; however, the TEFs have been updated by both EPA and California
EPA based on updated toxicity information for benzo[k]fluoranthene, chrysene, and
dibenz[a,h]anthracene (EPA 2023b; DTSC 2015). T cPAH TEQ concentrations were also calculated using
EPA RPFs for comparison (Attachment L-3).

Based on SCUM guidance, to address early-in-life susceptibility to cPAHs, a potency adjustment was
applied as follows:

. Ten-fold adjustment for O to less than 2 years

. Three-fold adjustment for 2 to less than 16 years
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6. Dioxins and Dioxin-like Compounds

Dioxins and dioxin-like compounds were evaluated using the TEFs recommended by the World Health
Organization to characterize the toxicity of these mixtures (Van den Berg 2006), in accordance with SCUM
guidance.

The TEFs that were applied to sample concentrations of dioxins and dioxin-like compounds are shown in
Table 6-2 of the SCUM guidance and Attachment L-4. Because the majority of dioxin and dioxin-like
compound results are non-detects, in accordance with Appendix F of SCUM guidance, Kaplan-Meier
statistical methods for evaluating nondetected results were not used. Therefore, one half the LOD was
used as the concentration for nondetected sample results. The TEF-adjusted results for each sample,
including duplicate samples, were summed to produce 2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD) toxicity equivalence (2,3,7,8-TCDD TEQ) EPCs, as presented in Attachment L-4.

7. Risk Characterization

RBCs were developed for the human potentially complete exposure scenarios and pathways and are
presented in Attachment L-5.

Based on Option 1 in Section 9.2 of SCUM guidance and because tissue data were not collected to
calculate site-specific biota-sediment accumulation factors, background concentrations are used as SCOs
for the consumption of fish/shellfish exposure scenario because they are conservative and consistent with
the SMS. Background concentrations are the calculated preliminary natural background values where
available (Appendix F). For constituents detected in sediment that do not have calculated preliminary
natural background values, the maximum reporting quantification limits were used in accordance with
Section 9.2 of SCUM guidance.

RBCs were calculated for the child beach play, adult clam digging, and adult net fishing exposure direct
contact scenarios using the EPA RSL calculator (EPA 2022b, 2023c) with the exposure parameters listed in
Table L-2 and the toxicity values discussed above. The RBCs are based on a target hazard quotient of 1
and a cancer risk of 107, in accordance with SMS Sediment Cleanup Objectives (5CO). The equations used
to derive the RBCs are those presented in Section 9.2 of SCUM guidance. The RSL calculator inputs and
outputs are provided in Attachment L-5, and the RBCs for each exposure scenario are shown in Table L-3.
While the RSL calculator considers the ingestion, dermal contact, and inhalation exposure pathways, only
the output for the ingestion and dermal contact exposure pathways are considered, as discussed in

Section L.3, in accordance with Section 9.2 of SCUM guidance.

A comparison of EPCs to RBCs is provided in Table L-3, and the results are summarized as follows:

Fish/Shellfish Consumption. With the exception of 2,3,7,8-TCDD TEQ, diesel fuel, and
benzo(g,h,i)perylene, the EPCs of constituents detected in sediment are less than the preliminary natural
background values used to evaluate the fish/shellfish consumption exposure scenario. The EPC of 2,3,7,8-
TCDD TEQ (0.78 nanogram per kilogram [ng/kg]) exceeds the preliminary natural background value (0.53
ng/kg). However, only 3 of the 13 samples analyzed for dioxin-like substances had TEQ concentrations
slightly exceeding preliminary natural background (0.633 ng/kg at BNSF-D160-042822-0-5; 4.251
ng/kg at BNSF-E320-042822-0-4; and 0.811 at BNSF-SG11-042822-0-5). As shown in Attachment L-4,
the majority of dioxin-like compounds were not detected in sediment samples. Because the nondetected
compounds were included in the 2,3,7,8-TCDD TEQ calculations, the EPC may be biased high. In summary,
exceedances of the 2,3,7,8-TCDD TEQ preliminary natural background value are slight and limited. The



EPC of benzo(g,h,i)perylene (0.24 mg/kg) only slightly exceeds the preliminary natural background value
(0.22 mg/kg). Because there were only two detected concentrations of 21 samples, the EPC is the
maximum detected concentration which is biased high. Only one sample result (5 percent of total
samples) exceeds the preliminary natural background value. The mean of the two detected concentrations
(0.13 mg/kg) is less than the preliminary natural background value and the 19 nondetected values range
from 0.0076 mg/kg to 0.086 mg/kg. In summary, benzo(g,h,i)perylene concentrations are below or
similar to the preliminary natural background value. The EPC of diesel fuel (59 mg/kg) only slightly
exceeds the preliminary natural background value (58 mg/kg). However, risk from exposure to diesel fuel
is evaluated using RBCs for petroleum indicator compounds (i.e. PAHSs).

Beach Play. With the exception of arsenic, EPCs of constituents detected in sediment are less than the
RBCs for the child beach play exposure scenario. Although the EPC of arsenic (2.8 milligrams per kilogram
[mg/kg]) slightly exceeds the RBC (2.5 mg/kg), it is less than the preliminary natural background value of
3.3 mg/kg, indicating that arsenic does not exceed SMS criteria. Therefore, risks from exposure to
sediment through the beach play exposure scenario meet the SMS and SCUM guidance human health
criteria.

Clam Digging. With the exception of arsenic, EPCs of constituents detected in sediment are less than the
RBCs for the adult clam digging exposure scenario. Although the EPC of arsenic (2.8 mg/kg) exceeds the
RBC (1.2 mg/kg), it is less than the preliminary natural background value of 3.3 mg/kg, indicating that
arsenic does not exceed SMS criteria. Therefore, SMS and SCUM guidance human health criteria have been
met.

Net Fishing. EPCs of constituents detected in sediment are less than the RBCs for the adult net fishing
exposure scenario. Therefore, risks from exposure to sediment through the net fishing exposure scenario
meet the SMS and SCUM guidance human health criteria.
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Table L-1. Sediment Samples Included in the Human Health Risk Evaluation
BNSF Wishram Railyard Human Health Risk Evaluation

Start Depth (feet| End Depth
Location ID Sample Name Sample Date Sample Type bgs) (feet bgs) Depth Units
G000 BNSF-GO00-SC-1.5-2.5-110322 03 Nov 2022 N 1.5 2.5 ft
G020 BNSF-G020-SC-0.0-1.0-110422 04 Nov 2022 N 0 1 ft
K200 BNSF-K200-5C-0.0-0.4-110922 09 Nov 2022 N 0 0.4 ft
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022 N 1 2 ft
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022 FD 1 2 ft
HN300 BNSF-HN300-SC-1.0-2.0-111322 13 Nov 2022 N 1 2 ft
1500 BNSF-1500-SC-0.0-0.8-111322 13 Nov 2022 N 0 0.8 ft
0280 BNSF-0280-SC-0.0-0.7-111322 13 Nov 2022 N 0 0.7 ft
J060 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 N 0.5 1.5 ft
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 N 0 10 cm
SGO1 FD0O1-041922-0-10 19 Apr 2022 FD 0 10 cm
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 N 0 10 cm
SG23 BNSF-SG23-042122-0-6 21 Apr 2022 N 0 6 cm
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 N 0 1.5 cm
SGO03 BNSF-SG03-042722-0-5.5 27 Apr 2022 N 0 5 cm
D160 BNSF-D160-042822-0-5 28 Apr 2022 N 0 5 cm
E320 BNSF-E320-042822-0-4 28 Apr 2022 N 0 4 cm
E380 BNSF-E380-042822-0-4 28 Apr 2022 N 0 4 cm
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 N 0 5 cm
E460 BNSF-E460-042922-0-4 29 Apr 2022 N 0 4 cm
H360 BNSF-H360-042922-0-8 29 Apr 2022 N 0 8 cm
1120 BNSF-1120-042922-0-6 29 Apr 2022 N 0 6 cm
L320 BNSF-L320-042922-0-2 29 Apr 2022 N 0 2 cm
Notes:

FD = field dupllicate sample

N = native sample

2259c3e5_23020811
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Table L-2

Exposure Assumptions for Evaluation of
Risk-Based Concentrations




Table L-2. Exposure Assumptions for Evaluation of Risk-Based Concentrations

Subsistence Clam

Subsistence Net

Exposure Parameter | Symbol Units Beach Play (Child) Source Digging (Adult) Source Fishing (Adult) Source
Target Cancer Risk TCR Unitless 1E-06 a 1E-06 a 1E-06 a
Target Hazard Quotient THQ Unitless 1 a 1 a 1 a
Adult Body Weight BW, kg - - 80 b 80 b
Child Body Weight BW. kg 15 (10 and17 for cPAHs) a - - - -
Exposure Frequency EF; days/yr 41 a 120 a 119 a
(soil)

Adult Exposure Duration ED, Years - - 64 d 64 d
Child Exposure Duration ED. Years 6 a - - -- -
Exposure Time ET hrs/day 8 d 8 d 8 d
Carcinogenic Averaging AT Days 25,550 a 25,550 a,b 25,550 a,b
Time

Adult Noncarcinogenic AT, Days -- - 23,360 c 23,360 o
Averaging Time

Child Noncarcinogenic AT, Days 2,190 a,b - - - -
Averaging Time

Adult Incidental Soil IRS, mg/day -- -- 100 a 50 a
Ingestion Rate (dry)

Child Incidental Soil IRS. mg/day 200 a,b - - - -
Ingestion Rate (dry)

Adult Skin Surface Area SA, cm? -- - 11,813 a 5,590 a
(soil)

Child Skin Surface Area SA. cm? 3,835 (2980 and 4258 a - - - -

(soil)

for cPAHs)




Table L-2. Exposure Assumptions for Evaluation of Risk-Based Concentrations

Subsistence Clam

Subsistence Net

Exposure Parameter | Symbol Units Beach Play (Child) Source Digging (Adult) Source Fishing (Adult) Source
Dermal Absorption ABS Unitless Chemical-specific d Chemical- d Chemical- d
Fraction specific specific
Adult Soil-to-Skin AF, mg/cm? -- -- 0.24 a 0.19 a
Adherence Factor
Child Soil-to-Skin AF, mg/cm? 2.6 a -- -- -- --

Adherence Factor

@ Sediment Cleanup User's Manual (SCUM), Table 9-1 and Table 9-2 (Ecology 2021).
®EPA 2014. Human Health Evaluation Manual, Supplemental Guidance, Update of Standard Default Exposure Factors. Office of Solid Waste and Emergency Response. OSWER Directive:

9200.1-120.

¢ Site-specific. Assumed 8 hours per day for exposure time. Subsistence harvester exposure duration assumes an adult lifetime of 64 years (SCUM default is 70 years).

9EPA 2022b. Regional Screening Levels - User's Guide. November. https:

¢ EPA 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. Solid Waste and Emergency Response, Washington, D.C. OSWER 9355.4-24. December.

Notes:

cm/hr = centimeter(s) per hour

cm? = square centimeter(s)
days/yr = day(s) per year
kg = kilogram(s)

mg/cm? = milligram(s) per square centimeter
mg/day (dry) = milligram(s) per day dry weight



https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide

Table L-3
Sediment Concentrations Compared

With Risk-Based Concentrations



Table L-3. Sediment Concentrations Compared With Risk-Based Concentrations
BNSF Wishram Railyard Human Health Risk Evaluation

>ediment EPC Exceeds EPC Exceeds
Preliminary Natural | Preliminary | Beach EPC Subsistence | Subsistence EPC Exceeds
Background Value Natural Play Exceeds Clam Clam Subsistence | Subsistence
(Fish/Shellfish [ Background | (Child) |Beach Play| Digging Digging | NetFishing | Net Fishing

CHEMICAL NAME CAS Units MDC KM Mean ROS Mean EPC EPC Basis Consumption RBC)? Value? RBC RBC? (Adult) RBC RBC? (Adult) RBC RBC? Notes
2,3,7,8-TCDD TEQ 2,3,7,8-TCDD TEQ| ng/kg 4.3E+00 NA NA 7.8E-01 Mean® 5.3E-01 Yes 2.4E+01 No 1.1E+01 No 2.5E+01 No 2,3,7,8-TCDD Toxicity
cPAH TEQ cPAH mg/kg 6.0E-01 NA NA 4.8E-02 Mean® 2.2E-01 No 1.8E-01 No 4.3E-01 No 1.1E+00 No Benzo(a)pyrene Toxicity
Ammonia as N NH3N mg/kg 4.0E+01 2.0E+01 NA 2.0E+01 KM Mean 7.0E+01 No -- -- -- -- -- --
Diesel Fuel 68334-30-5 mg/kg 2.2E+02 5.9E+01 NA 5.9E+01 KM Mean 5.8E+01 Yes -- -- -- -- -- --
TPH as Motor Oil TPHMO mg/kg 9.1E+02 1.9E+02 NA 1.9E+02 KM Mean 3.2E+02 No -- -- -- -- -- --
Arsenic 7440-38-2 mg/kg 4.7E+00 2.8E+00 NA 2.8E+00 KM Mean 3.3E+00 No 2.5E+00 Yes 1.2E+00 Yes 2.9E+00 No Arsenic concentrations do not exceed background.
Cadmium 7440-43-9 mg/kg 6.4E-01 3.4E-01 NA 3.4E-01 KM Mean 5.2E-01 No 2.2E+01 No 1.1E+02 No 2.7E+02 No
Chromium 7440-47-3 mg/kg 1.7E+01 1.4E+01 NA 1.4E+01 KM Mean 1.6E+01 No 1.0E+06 No 3.7E+06 No 7.4E+06 No Chromium Il Toxicity
Copper 7440-50-8 mg/kg 2.0E+01 1.3E+01 NA 1.3E+01 KM Mean 1.6E+01 No 2.7E+04 No 9.7E+04 No 2.0E+05 No
Lead 7439-92-1 mg/kg 1.4E+01 8.3E+00 NA 8.3E+00 KM Mean 8.6E+00 No 4.0E+02 No 4.0E+02 No 4.0E+02 No Residential Soil Lead RSL used as RBC
Nickel 7440-02-0 mg/kg 1.7E+01 1.4E+01 NA 1.4E+01 KM Mean 1.5E+01 No 1.3E+04 No 4.9E+04 No 9.8E+04 No
Selenium 7782-49-2 mg/kg 4.7E-01 2.5E-01 NA 2.5E-01 KM Mean 4.5E-01 No 3.3E+03 No 1.2E+04 No 2.5E+04 No
Silver 7440-22-4 mg/kg 4.1E-01 NA 2.1E-01 2.1E-01 ROS Mean 4.1E-01 No 3.3E+03 No 1.2E+04 No 2.5E+04 No
Zinc 7440-66-6 mg/kg 1.2E+02 8.5E+01 NA 8.5E+01 KM Mean 1.1E+02 No 2.0E+05 No 7.3E+05 No 1.5E+06 No
Mercury 7439-97-6 mg/kg 3.5E-02 2.0E-02 NA 2.0E-02 KM Mean 5.8E-02 No 2.0E+02 No 7.3E+02 No 1.5E+03 No Based on toxicity values for mercuric chloride.
1-Methylnaphthalene 90-12-0 mg/kg 6.4E-03 NA NA 6.4E-03 MDC 2.2E-01 No 3.6E+01 No 2.0E+01 No 4.9E+01 No
2-Methylnaphthalene 91-57-6 mg/kg 9.5E-03 NA NA 9.5E-03 MDC 2.2E-01 No 3.6E+02 No 2.1E+03 No 5.2E+03 No
3 & 4-Methylphenol (m,p-Cresols) 65794-96-9 mg/kg 2.0E-02 NA NA 2.0E-02 MDC 2.6E-01 No -- -- -- -- -- --
Acenaphthene 83-32-9 mg/kg 6.0E-02 NA NA 6.0E-02 MDC 2.2E-01 No 5.4E+03 No 3.1E+04 No 7.8E+04 No
Anthracene 120-12-7 mg/kg 1.3E-01 NA NA 1.3E-01 MDC 2.2E-01 No 2.7E+04 No 1.6E+05 No 3.9E+05 No
Benzo(a)anthracene 56-55-3 mg/kg 3.8E-01 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Benzo(a)pyrene 50-32-8 mg/kg 4.3E-01 NA 2.8E-02 2.8E-02 ROS Mean 2.2E-01 No 2.7E+01 No 1.6E+02 No 3.9E+02 No Non-carcinogenic Toxicity. See cPAH TEQ.
Benzo(b)fluoranthene 205-99-2 mg/kg 4.6E-01 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Benzo(g,h,i)perylene 191-24-2 mg/kg 2.4E-01 NA NA 0.24 MDC 2.2E-01 Yes 2.7E+03 No 1.6E+04 No 3.9E+04 No Based on toxicity values for pyrene.
Benzo(k)fluoranthene 207-08-9 mg/kg 1.7E-01 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Benzoic Acid 65-85-0 mg/kg 2.4E-01 NA NA 2.4E-01 MDC 3.3E-01 No 4.5E+05 No 2.5E+06 No 6.3E+06 No
Carbazole 86-74-8 mg/kg 8.0E-02 NA NA 8.0E-02 MDC 2.2E+00 No -- -- -- -- -- --
Chrysene 218-01-9 mg/kg 4.0E-01 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Dibenzo(a,h)anthracene 53-70-3 mg/kg 5.9E-02 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Dibenzofuran 132-64-9 mg/kg 3.7E-02 NA NA 3.7E-02 MDC 2.2E+00 No 6.7E+02 No 2.4E+03 No 4.9E+03 No
Fluoranthene 206-44-0 mg/kg 8.4E-01 NA NA 8.4E-01 MDC 2.2E-01 Yes 3.6E+03 No 2.1E+04 No 5.2E+04 No
Fluorene 86-73-7 mg/kg 5.3E-02 NA NA 5.3E-02 MDC 2.2E-01 No 3.6E+03 No 2.1E+04 No 5.2E+04 No
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 2.5E-01 NA NA See cPAH TEQ| See cPAH TEQ NE NE NE NE NE NE NE NE See cPAH TEQ
Naphthalene 91-20-3 mg/kg 2.1E-02 NA NA 2.1E-02 MDC 2.2E-01 No 8.7E+00 No 4.7E+00 No 1.2E+01 No
Phenanthrene 85-01-8 mg/kg 5.1E-01 NA NA 5.1E-01 MDC 2.2E-01 Yes - -- -- -- - -
Pyrene 129-00-0 mg/kg 6.2E-01 NA 4.8E-02 4.8E-02 ROS Mean 2.2E-01 No 2.7E+03 No 1.6E+04 No 3.9E+04 No
Sulfide 18496-25-8 mg/kg 3.2E+02 NA 5.9E+01 5.9E+01 ROS Mean 1.8E+02 No -- -- -- -- -- --

® Preliminary natural background values, see Appendix F.

® As presented in Sections L.5 and L.6, KM methods were not used to evaluate TEQs because the majority of sample results were non-detects. The mean of the calculated TEQs is used as the EPC.

Notes:

-- = no toxicity values for constituent
CAS = Chemical Abstracts Service

cPAH = carcinogenic PAHs

EPC = exposure point concentration

KM = Kaplan Meier Method

MDC = maximum detected concentration
NA = not applicable.

NE = not evaluated. See cPAH TEQ.

PAH = polycyclic aromatic hydrocarbons
RBC = risk-based concentration

ROS = regression on order statistics
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxicity equivalence

UCL = upper confidence limit
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Attachment L-1 Summary

Statistics for Sediment

BNSF Wishram Railyard
Human Health Risk
Preliminary Maximum Detected
Minimum Maximum Minimum Maximum Median Natural Concentration Exceeds
Number of | Number of | Detection Nondetect Nondetect Detected Detected KM Mean ROS Mean Detected Background Preliminary Natural
Analyte CAS Units Samples Detects Frequency | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration Value Background?
1-Methylnaphthalene 90-12-0 mg/kg 21 2 10% 5.3E-03 6.0E-02 6.2E-03 6.4E-03 5.4E-03 NE 6.3E-03 2.2E-01 No
2,3,7,8-TCDD TEQ 2,3,7,8-TCDD TEQ ng/kg 13 13 100% N/A N/A 4.2E-01 4.3E+00 7.8E-01 NE 4.4E-01 5.3E-01 Yes
2-Methylnaphthalene 91-57-6 mg/kg 21 4 19% 5.4E-03 6.1E-02 7.1E-03 9.5E-03 6.2E-03 NE 8.8E-03 2.2E-01 No
3 & 4-Methylphenol (m,p-Cresols)[65794-96-9 mg/kg 21 1 5% 1.3E-02 1.5E-01 2.0E-02 2.0E-02 1.3E-02 NE 2.0E-02 2.6E-01 No
Acenaphthene 83-32-9 mg/kg 21 1 5% 6.7E-03 7.6E-02 6.0E-02 6.0E-02 9.7E-03 NE 6.0E-02 2.2E-01 No
Ammonia, as N NH3N mg/kg 13 13 100% N/A N/A 1.0E+01 4.0E+01 2.0E+01 NE 2.0E+01 7.0E+01 No
Anthracene 120-12-7 mg/kg 21 1 5% 7.4E-03 8.4E-02 1.3E-01 1.3E-01 1.3E-02 NE 1.3E-01 2.2E-01 No
Arsenic 7440-38-2 mg/kg 13 13 100% N/A N/A 2.1E+00 4. 7E+00 2.8E+00 NE 2.6E+00 3.3E+00 Yes
Benzo[a]anthracene 56-55-3 mg/kg 21 4 19% 7.3E-03 8.3E-02 7.8E-03 3.8E-01 NE NE 1.1E-02 2.2E-01 Yes
Benzo[alpyrene 50-32-8 mg/kg 21 5 24% 7.7E-03 8.8E-02 9.8E-03 4.3E-01 NE 2.8E-02 1.9E-02 2.2E-01 Yes
Benzo[blfluoranthene 205-99-2 mg/kg 21 4 19% 7.7E-03 8.8E-02 8.5E-03 4.6E-01 NE NE 1.1E-02 2.2E-01 Yes
Benzo[g,h,ilperylene 191-24-2 mg/kg 21 2 10% 7.6E-03 8.6E-02 1.9E-02 2.4E-01 NE NE 1.3E-01 2.2E-01 Yes
Benzo[k]fluoranthene 207-08-9 mg/kg 21 1 5% 7.4E-03 8.4E-02 1.7E-01 1.7E-01 NE NE 1.7E-01 2.2E-01 No
Benzoic Acid 65-85-0 mg/kg 21 2 10% 1.5E-01 1.7E+00 1.6E-01 2.4E-01 NE NE 2.0E-01 3.3E-01 No
Cadmium 7440-43-9 mg/kg 13 13 100% N/A N/A 8.9E-02 6.4E-01 3.4E-01 NE 3.5E-01 5.2E-01 Yes
Carbazole 86-74-8 mg/kg 21 1 5% 1.3E-02 1.5E-01 8.0E-02 8.0E-02 NE NE 8.0E-02 2.2E+00 No
Chromium 7440-47-3 mg/kg 13 13 100% N/A N/A 8.2E+00 1.7E+01 1.4E+01 NE 1.5E+01 1.6E+01 Yes
Chrysene 218-01-9 mg/kg 21 4 19% 8.2E-03 9.4E-02 9.2E-03 4.0E-01 NE NE 1.2E-02 2.2E-01 Yes
Copper 7440-50-8 mg/kg 13 13 100% N/A N/A 7.7E+00 2.0E+01 1.3E+01 NE 1.2E+01 1.6E+01 Yes
cPAH SCUM TEFs cPAH mg/kg 21 21 100% N/A N/A 1.1E-02 6.0E-01 4.8E-02 NE 7.0E-03 2.2E-01 Yes
cPAH EPA RPFs cPAH mg/kg 21 21 100% N/A N/A 1.1E-02 6.0E-01 6.2E-02 NE 1.3E-02 2.2E-01 Yes
Dibenzo[a,h]anthracene 53-70-3 mg/kg 21 1 5% 1.2E-02 1.3E-01 5.9E-02 5.9E-02 NE NE 5.9E-02 2.2E-01 No
Dibenzofuran 132-64-9 mg/kg 21 1 5% 1.4E-02 1.5E-01 3.7E-02 3.7E-02 NE NE 3.7E-02 2.2E+00 No
Diesel Fuel 68334-30-5 mg/kg 21 15 71% 9.0E+00 9.9E+00 9.9E+00 2.2E+02 5.9E+01 NE 5.2E+01 5.8E+01 Yes
Fluoranthene 206-44-0 mg/kg 21 4 19% 7.5E-03 8.5E-02 1.1E-02 8.4E-01 NE NE 1.7E-02 2.2E-01 Yes
Fluorene 86-73-7 mg/kg 21 1 5% 6.7E-03 7.7E-02 5.3E-02 5.3E-02 NE NE 5.3E-02 2.2E-01 No
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 21 1 5% 1.2E-02 1.3E-01 2.5E-01 2.5E-01 NE NE 2.5E-01 2.2E-01 Yes
Lead 7439-92-1 mg/kg 13 13 100% N/A N/A 3.6E+00 1.4E+01 8.3E+00 NE 8.3E+00 8.6E+00 Yes
Mercury 7439-97-6 mg/kg 13 11 85% 1.1E-02 1.1E-02 1.3E-02 3.5E-02 2.0E-02 NE 2.1E-02 5.8E-02 No
Naphthalene 91-20-3 mg/kg 21 1 5% 1.0E-02 1.2E-01 2.1E-02 2.1E-02 NE NE 2.1E-02 2.2E-01 No
Nickel 7440-02-0 mg/kg 13 13 100% N/A N/A 9.3E+00 1.7E+01 1.4E+01 NE 1.5E+01 1.5E+01 Yes
Phenanthrene 85-01-8 mg/kg 21 3 14% 8.2E-03 9.4E-02 1.7E-02 5.1E-01 NE NE 1.7E-02 2.2E-01 Yes
Pyrene 129-00-0 mg/kg 21 8 38% 8.1E-03 9.2E-02 1.1E-02 6.2E-01 NE 4.8E-02 2.3E-02 2.2E-01 Yes
Selenium 7782-49-2 mg/kg 13 12 92% 1.1E-01 1.1E-01 1.2E-01 4.7E-01 2.5E-01 NE 2.5E-01 4.5E-01 Yes
Silver 1440-22-4 mg/kg 13 5 38% 1.8E-01 3.0E-01 2.2E-01 4.1E-01 NE 2.1E-01 2.7E-01 4.1E-01 No
Sulfide 18496-25-8 mg/kg 13 4 31% 3.7E+01 6.0E+01 5.2E+01 3.2E+02 NE 5.9E+01 1.6E+02 1.8E+02 Yes
TPH as Motor Oil TPHMO mg/kg 21 21 100% N/A N/A 1.2E+01 9.1E+02 1.9E+02 NE 7.8E+01 3.2E+02 Yes
Zinc 7440-66-6 mg/kg 13 13 100% N/A N/A 3.2E+01 1.2E+02 8.5E+01 NE 9.1E+01 1.1E+02 Yes
Notes:

CAS = Chemical Abstracts Service

cPAH = carcinogenic polycyclic aromatic hydrocarbon

EPC = exposure point concentration

KM = Kaplan Meier Method

mg/kg = milligram(s) per kilogram
N/A = not available or not applicable

NE = not evaluated

ng/mg = nanogram(s) per kilogram
ROS = regression on order statistics

RPF = relative potency factor

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

TPH = total petroleum hydrocarbons
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Attachment L-1 Summary
Statistics for Sediment

BNSF Wishram Railyard
Human Health Risk

Analyte EPC EPC Basis
1-Methylnaphthalene 6.4E-03 Maximum Detected Concentration
2,3,7,8-TCDD TEQ 7.8E-01 Mean (Kaplan Meier Method)
2-Methylnaphthalene 9.5E-03 Maximum Detected Concentration
3 & 4-Methylphenol (m,p-Cresols) 2.0E-02 Maximum Detected Concentration
Acenaphthene 6.0E-02 Maximum Detected Concentration
Ammonia, as N 2.0E+01 Mean (Kaplan Meier Method)
Anthracene 1.3E-01 Maximum Detected Concentration
Arsenic 2.8E+00 Mean (Kaplan Meier Method)
Benzo[a]anthracene See cPAH TEQ See cPAH TEQ
Benzo[alpyrene 2.8E-02 Lognormal ROS Mean
Benzo[blfluoranthene See cPAH TEQ See cPAH TEQ
Benzo[g,h,ilperylene 2.4E-01 Maximum Detected Concentration
Benzo[k]fluoranthene See cPAH TEQ See cPAH TEQ
Benzoic Acid 2.4E-01 Maximum Detected Concentration
Cadmium 3.4E-01 Mean (Kaplan Meier Method)
Carbazole 8.0E-02 Maximum Detected Concentration
Chromium 1.4E+01 Mean (Kaplan Meier Method)
Chrysene See cPAH TEQ See cPAH TEQ
Copper 1.3E+01 Mean (Kaplan Meier Method)
cPAH SCUM TEFs 4.8E-02 Mean (Kaplan Meier Method)
cPAH EPA RPFs 6.2E-02 Mean (Kaplan Meier Method)
Dibenzo[a,h]anthracene See cPAH TEQ See cPAH TEQ
Dibenzofuran 3.7E-02 Maximum Detected Concentration
Diesel Fuel 5.9E+01 Mean (Kaplan Meier Method)
Fluoranthene 8.4E-01 Maximum Detected Concentration
Fluorene 5.3E-02 Maximum Detected Concentration
Indeno[1,2,3-cd]pyrene See cPAH TEQ See cPAH TEQ
Lead 8.3E+00 Mean (Kaplan Meier Method)
Mercury 2.0E-02 Mean (Kaplan Meier Method)
Naphthalene 2.1E-02 Maximum Detected Concentration
Nickel 1.4E+01 Mean (Kaplan Meier Method)
Phenanthrene 5.1E-01 Maximum Detected Concentration
Pyrene 4.8E-02 Lognormal ROS Mean
Selenium 2.5E-01 Mean (Kaplan Meier Method)
Silver 2.1E-01 Lognormal ROS Mean
Sulfide 5.9E+01 Lognormal ROS Mean
TPH as Motor Oil 1.9E+02 Mean (Kaplan Meier Method)
Zinc 8.5E+01 Mean (Kaplan Meier Method)
Notes:

CAS = Chemical Abstracts Service
cPAH = carcinogenic polycyclic aromati
EPC = exposure point concentration
KM = Kaplan Meier Method

mg/kg = milligram(s) per kilogram
N/A = not available or not applicable
NE = not evaluated

ng/mg = nanogram(s) per kilogram
ROS = regression on order statistics
RPF = relative potency factor

TEF = toxicity equivalency factor
TEQ = toxicity equivalence

TPH = total petroleum hydrocarbons
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Attachment L-2
ProUCL Input and Output



ProUCL Input Stats

Sample Sample 1-Methylnaphthalene d_1-Methylnaphthalene 23,7, d_2,37, 2-Methylnaphthalene | d_2-Methylnaphthalene 3 & 4-Methylphenol

SYS_LOC_CODE |Name Date Units 8-TCDD TEQ. | 8-TCDD TEQ (m,p-Cresols)
D160 BNSF-D160-042822-0-5 28 Apr 2022 mg/kg 0.0603 0 0.632742 1 0.0611 0 0.147
E320 BNSF-E320-042822-0-4 28 Apr 2022 mg/kg 0.059 0 4.250768 1 0.0599 0 0.144
E380 BNSF-E380-042822-0-4 28 Apr 2022 mg/kg 0.00565 0 0.441673 1 0.00894 1 0.0138
E460 BNSF-E460-042922-0-4 29 Apr 2022 mg/kg 0.0599 0 0.495846 1 0.0607 0 0.146
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022 mg/kg 0.00591 0 0.00599 0 0.0144
EF240 BNSF-EF240-5C-1.0-2.0-111022-1 10 Nov 2022 mg/kg

G000 BNSF-GO00-SC-1.5-2.5-110322 03 Nov 2022 mg/kg 0.00581 0 0.00589 0 0.0142
G020 BNSF-G020-SC-0.0-1.0-110422 04 Nov 2022 mg/kg 0.00623 0 0.00632 0 0.0152
H360 BNSF-H360-042922-0-8 29 Apr 2022 mg/kg 0.00549 0 0.42533 1 0.00556 0 0.0134
HN300 BNSF-HN300-SC-1.0-2.0-111322 13 Nov 2022 mg/kg 0.00563 0 0.00571 0 0.0137
1120 BNSF-1120-042922-0-6 29 Apr 2022 mg/kg 0.0057 0 0.443176 1 0.00706 1 0.0139
1500 BNSF-1500-SC-0.0-0.8-111322 13 Nov 2022 mg/kg 0.00529 0 0.00536 0 0.0129
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 mg/kg 0.00586 0 0.00595 0 0.0143
K200 BNSF-K200-5C-0.0-0.4-110922 09 Nov 2022 mg/kg 0.00538 0 0.00546 0 0.0131
L320 BNSF-L320-042922-0-2 29 Apr 2022 mg/kg 0.0106 0 0.437051 1 0.0108 0 0.0259
0280 BNSF-0280-SC-0.0-0.7-111322 13 Nov 2022 mg/kg 0.00559 0 0.00567 0 0.0137
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 mg/kg

SGO1 FD0O1-041922-0-10 19 Apr 2022 mg/kg 0.00577 0 0.476118 1 0.00585 0 0.0141
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 mg/kg 0.0169 0 0.81129 1 0.0171 0 0.0413
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 mg/kg 0.0064 1 0.427399 1 0.00871 1 0.0138
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 mg/kg 0.00623 1 0.442967 1 0.00945 1 0.0135
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 mg/kg 0.00536 0 0.429355 1 0.00544 0 0.0131
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 mg/kg 0.00538 0 0.421371 1 0.00546 0 0.0195
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ProUCL Input Stats

d_3 &4-

Sample Sample Methylphenol Acenaphthene d_Acenaphthene | Ammonia, as N |d_Ammonia, as N| Anthracene d_Anthracene Arsenic d_Arsenic
SYS_LOC_CODE|Name Date (m,p-Cresols)
D160 BNSF-D160-042822-0-5 28 Apr 2022 0 0.0762 0 20 1 0.0839 0 2.7 1
E320 BNSF-E320-042822-0-4 28 Apr 2022 0 0.0747 0 17 1 0.0822 0 2.1 1
E380 BNSF-E380-042822-0-4 28 Apr 2022 0 0.00715 0 20 1 0.00786 0 2.2 1
E460 BNSF-E460-042922-0-4 29 Apr 2022 0 0.0758 0 30 1 0.0834 0 2.6 1
EF240 BNSF-EF240-5C-1.0-2.0-111022 10 Nov 2022 0 0.00748 0 0.00823 0
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022
G000 BNSF-GO00-5C-1.5-2.5-110322 03 Nov 2022 0 0.00735 0 0.00809 0
G020 BNSF-G020-5C-0.0-1.0-110422 04 Nov 2022 0 0.00789 0 0.00868 0
H360 BNSF-H360-042922-0-8 29 Apr 2022 0 0.00694 0 20 1 0.00764 0 4.7 1
HN300 BNSF-HN300-5C-1.0-2.0-111322 13 Nov 2022 0 0.00712 0 0.00783 0
1120 BNSF-1120-042922-0-6 29 Apr 2022 0 0.00721 0 20 1 0.00793 0 2.9 1
1500 BNSF-1500-5SC-0.0-0.8-111322 13 Nov 2022 0 0.00669 0 0.00736 0
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0 0.00742 0 0.00816 0
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 0 0.00681 0 0.00749 0
L320 BNSF-L320-042922-0-2 29 Apr 2022 0 0.0135 0 10 1 0.0148 0 2.6 1
0280 BNSF-0280-5C-0.0-0.7-111322 13 Nov 2022 0 0.00708 0 0.00779 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 2.1 1
SGO1 FD0O1-041922-0-10 19 Apr 2022 0 0.0073 0 15 1 0.00803 0
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0 0.0214 0 40 1 0.0236 0 3.8 1
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 0 0.0604 1 14 1 0.126 1 3.4 1
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 0 0.007 0 20 1 0.0077 0 2.6 1
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 0 0.00679 0 12 1 0.00746 0 2.1 1
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 1 0.00681 0 24 1 0.00749 0 2.4 1
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ProUCL Input Stats

Sample Sample Benzo[a] d_Benzol[a] Benzo[a] d_Benzol[a] Benzo[b] d_Benzo[b] Benzo[g,h,i] d_Benzo[g,h,il Benzo[k] d_Benzol[k]
SYS_LOC_CODE|Name Date anthracene anthracene pyrene pyrene fluoranthene fluoranthene perylene perylene fluoranthene fluoranthene
D160 BNSF-D160-042822-0-5 28 Apr 2022 0.083 0 0.0876 0 0.0878 0 0.0861 0 0.0837 0
E320 BNSF-E320-042822-0-4 28 Apr 2022 0.0813 0 0.103 1 0.086 0 0.0844 0 0.082 0
E380 BNSF-E380-042822-0-4 28 Apr 2022 0.00779 0 0.00821 0 0.00824 0 0.00808 0 0.00785 0
E460 BNSF-E460-042922-0-4 29 Apr 2022 0.0825 0 0.087 0 0.0873 0 0.0856 0 0.0832 0
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022 0.00814 0 0.00859 0 0.00862 0 0.00845 0 0.00821 0
EF240 BNSF-EF240-5C-1.0-2.0-111022-1 10 Nov 2022
G000 BNSF-GO00-SC-1.5-2.5-110322 03 Nov 2022 0.008 0 0.00844 0 0.00847 0 0.0083 0 0.00807 0
G020 BNSF-G020-SC-0.0-1.0-110422 04 Nov 2022 0.0116 1 0.0119 1 0.0106 1 0.00891 0 0.00866 0
H360 BNSF-H360-042922-0-8 29 Apr 2022 0.00756 0 0.00797 0 0.008 0 0.00784 0 0.00762 0
HN300 BNSF-HN300-SC-1.0-2.0-111322 13 Nov 2022 0.00778 1 0.00818 0 0.00847 1 0.00804 0 0.00782 0
1120 BNSF-1120-042922-0-6 29 Apr 2022 0.00785 0 0.00828 0 0.00831 0 0.00815 0 0.00792 0
1500 BNSF-1500-SC-0.0-0.8-111322 13 Nov 2022 0.00729 0 0.00769 0 0.00771 0 0.00756 0 0.00735 0
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0.00973 1 0.00979 1 0.0112 1 0.00838 0 0.00815 0
K200 BNSF-K200-5C-0.0-0.4-110922 09 Nov 2022 0.00741 0 0.00782 0 0.00784 0 0.00769 0 0.00748 0
L320 BNSF-L320-042922-0-2 29 Apr 2022 0.0146 0 0.0155 0 0.0155 0 0.0152 0 0.0147 0
0280 BNSF-0280-SC-0.0-0.7-111322 13 Nov 2022 0.00771 0 0.00813 0 0.00816 0 0.008 0 0.00778 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 0.0185 1 0.0187 1
SGO1 FD0O1-041922-0-10 19 Apr 2022 0.00795 0 0.00841 0 0.00802 0
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0.0232 0 0.0246 0 0.0246 0 0.0242 0 0.0234 0
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 0.384 1 0.434 1 0.463 1 0.236 1 0.168 1
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 0.00762 0 0.00804 0 0.00806 0 0.00791 0 0.00769 0
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 0.00739 0 0.00779 0 0.00782 0 0.00767 0 0.00745 0
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 0.00742 0 0.00782 0 0.00785 0 0.0077 0 0.00748 0
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ProUCL Input Stats

Sample Sample Benzoic Acid| d_Benzoic Acid Cadmium d_Cadmium Carbazole d_Carbazole Chromium d_Chromium Chrysene d_Chrysene Copper
SYS_LOC_CODE|Name Date
D160 BNSF-D160-042822-0-5 28 Apr 2022 1.67 0 0.64 1 0.146 0 15.7 1 0.0936 0 15.8
E320 BNSF-E320-042822-0-4 28 Apr 2022 1.63 0 0.47 1 0.143 0 14.7 1 0.0917 0 12
E380 BNSF-E380-042822-0-4 28 Apr 2022 0.157 0 0.36 1 0.0137 0 15.1 1 0.00878 0 10.9
E460 BNSF-E460-042922-0-4 29 Apr 2022 1.66 0 0.35 1 0.145 0 16.1 1 0.0931 0 14.5
EF240 BNSF-EF240-5C-1.0-2.0-111022 10 Nov 2022 0.164 0 0.0143 0 0.00918 0
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022
G000 BNSF-GO00-5C-1.5-2.5-110322 03 Nov 2022 0.161 0 0.014 0 0.00903 0
G020 BNSF-G020-5C-0.0-1.0-110422 04 Nov 2022 0.173 0 0.0151 0 0.0137 1
H360 BNSF-H360-042922-0-8 29 Apr 2022 0.158 1 0.35 1 0.0133 0 17.2 1 0.00853 0 18.3
HN300 BNSF-HN300-5C-1.0-2.0-111322 13 Nov 2022 0.156 0 0.0136 0 0.00874 0
1120 BNSF-1120-042922-0-6 29 Apr 2022 0.158 0 0.27 1 0.0138 0 15.6 1 0.00886 0 12.3
1500 BNSF-1500-5SC-0.0-0.8-111322 13 Nov 2022 0.147 0 0.0128 0 0.00822 0
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0.162 0 0.0142 0 0.00922 1
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 0.149 0 0.013 0 0.00836 0
L320 BNSF-L320-042922-0-2 29 Apr 2022 0.294 0 0.18 1 0.0257 0 12 1 0.0165 0 11.9
0280 BNSF-0280-5C-0.0-0.7-111322 13 Nov 2022 0.155 0 0.0135 0 0.00869 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 0.43 1
SGO1 FD0O1-041922-0-10 19 Apr 2022 0.16 0 0.0139 0 14 1 0.00896 0 10.7
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0.468 0 0.53 1 0.0409 0 17.3 1 0.0262 0 19.5
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 0.156 0 0.28 1 0.08 1 12.9 1 0.4 1 18.9
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 0.238 1 0.28 1 0.0134 0 14.6 1 0.0101 1 12.2
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 0.149 0 0.089 1 0.013 0 8.2 1 0.00833 0 7.7
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 0.149 0 0.17 1 0.013 0 9.9 1 0.00837 0 9
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ProUCL Input Stats

Sample Sample d_Copper cPAH EPA |d_cPAH EPA|cPAH_SCUM| d_cPAH_SC | Dibenzo[a,h] d_Dibenzo[a,h] Dibenzofuran d_Dibenzofuran | Diesel Fuel d_Diesel
SYS_LOC_CODE|Name Date RPF RPF TEF UM TEF anthracene anthracene Fuel
D160 BNSF-D160-042822-0-5 28 Apr 2022 1 0.1249553 1 0.070193 1 0.131 0 0.154 0 521 1
E320 BNSF-E320-042822-0-4 28 Apr 2022 1 0.18232085 1 0.1288235 1 0.128 0 0.151 0 223 1
E380 BNSF-E380-042822-0-4 28 Apr 2022 1 0.01167514 1 0.0065779 1 0.0122 0 0.0145 0 9.7 0
E460 BNSF-E460-042922-0-4 29 Apr 2022 1 0.12405255 1 0.0697155 1 0.13 0 0.153 0 38.8 1
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022 0.0128 0 0.0151 0
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022 0.0125192 1 0.0070445 1 151 1
G000 BNSF-G000-SC-1.5-2.5-110322 03 Nov 2022 0.01202837 1 0.00676215 1 0.0126 0 0.0149 0 9.6 0
G020 BNSF-G020-SC-0.0-1.0-110422 04 Nov 2022 0.021617 1 0.016055 1 0.0135 0 0.0159 0 154 1
H360 BNSF-H360-042922-0-8 29 Apr 2022 1 0.01136037 1 0.00638665 1 0.0119 0 0.014 0 31 1
HN300 BNSF-HN300-5C-1.0-2.0-111322 13 Nov 2022 0.01247847 1 0.0073797 1 0.0122 0 0.0144 0 9 0
1120 BNSF-1120-042922-0-6 29 Apr 2022 1 0.01177203 1 0.0066333 1 0.0123 0 0.0146 0 32.2 1
1500 BNSF-1500-5C-0.0-0.8-111322 13 Nov 2022 0.01097086 1 0.0061636 1 0.0115 0 0.0135 0 199 1
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0.01893297 1 0.0136677 1 0.0127 0 0.015 0 9.9 0
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 0.01115908 1 0.0062683 1 0.0117 0 0.0138 0 14.7 1
L320 BNSF-L320-042922-0-2 29 Apr 2022 1 0.02205675 1 0.0123975 1 0.0231 0 0.0272 0 136 1
0280 BNSF-0280-SC-0.0-0.7-111322 13 Nov 2022 0.01157175 1 0.00651595 1 0.0121 0 0.0143 0 9.1 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 0.03398895 1 0.0235395 1
SGO1 FD01-041922-0-10 19 Apr 2022 1 0.0125 0 0.0148 0 56.9 1
SGO02 BNSF-5G02-041922-0-10 19 Apr 2022 1 0.0350351 1 0.019691 1 0.0367 0 0.0433 0 53.1 1
SGO03 BNSF-SG03-042722-0-5.5 27 Apr 2022 1 0.60418 1 0.56998 1 0.0588 1 0.0365 1 21.4 1
SG11 BNSF-5G11-042822-0-5 28 Apr 2022 1 0.01146255 1 0.0064995 1 0.012 0 0.0142 0 9.9 1
SG13 BNSF-5G13-042522-0-1.5 25 Apr 2022 1 0.01108692 1 0.00623965 1 0.0116 0 0.0137 0 9.5 0
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 1 0.01116009 1 0.00626935 1 0.0117 0 0.0138 0 12.9 1
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ProUCL Input Stats

Indeno[1,2,3-cd]

d_Indeno[1,2,3-cd]

Sample Sample Fluoranthene d_Fluoranthene Fluorene d_Fluorene Lead d_Lead Mercury d_Mercury
SYS_LOC_CODE [Name Date pyrene pyrene
D160 BNSF-D160-042822-0-5 28 Apr 2022 0.085 0 0.0767 0 0.133 0 8.9 1 0.027 1
E320 BNSF-E320-042822-0-4 28 Apr 2022 0.0833 0 0.0751 0 0.13 0 8.6 1 0.024 1
E380 BNSF-E380-042822-0-4 28 Apr 2022 0.00797 0 0.00719 0 0.0125 0 6.9 1 0.016 1
E460 BNSF-E460-042922-0-4 29 Apr 2022 0.0845 0 0.0762 0 0.132 0 8.6 1 0.021 1
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022 0.00834 0 0.00752 0 0.0131 0
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022
G000 BNSF-GO00-5C-1.5-2.5-110322 03 Nov 2022 0.0082 0 0.00739 0 0.0128 0
G020 BNSF-G020-5C-0.0-1.0-110422 04 Nov 2022 0.0131 1 0.00793 0 0.0138 0
H360 BNSF-H360-042922-0-8 29 Apr 2022 0.00774 0 0.00698 0 0.0121 0 14.3 1 0.017 1
HN300 BNSF-HN300-5C-1.0-2.0-111322 13 Nov 2022 0.0108 1 0.00716 0 0.0124 0
1120 BNSF-1120-042922-0-6 29 Apr 2022 0.00804 0 0.00725 0 0.0126 0 8.3 1 0.016 1
1500 BNSF-1500-SC-0.0-0.8-111322 13 Nov 2022 0.00746 0 0.00673 0 0.0117 0
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0.0206 1 0.00746 0 0.013 0
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 0.00759 0 0.00685 0 0.0119 0
L320 BNSF-L320-042922-0-2 29 Apr 2022 0.015 0 0.0135 0 0.0234 0 8.2 1 0.016 1
0280 BNSF-0280-5C-0.0-0.7-111322 13 Nov 2022 0.00789 0 0.00712 0 0.0124 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022
SGO1 FD0O1-041922-0-10 19 Apr 2022 0.00814 0 0.00734 0 0.0127 0 7.4 1 0.022 1
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0.0238 0 0.0214 0 0.0373 0 12.3 1 0.035 1
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 0.844 1 0.0528 1 0.246 1 8.8 1 0.028 1
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 0.0078 0 0.00704 0 0.0122 0 1.4 1 0.013 1
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 0.00757 0 0.00682 0 0.0118 0 3.6 1 0.011 0
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 0.0076 0 0.00685 0 0.0119 0 5.2 1 0.011 0
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ProUCL Input Stats

Sample Sample Naphthalene d_Naphthalene Nickel d_Nickel Phenanthrene d_Phenanthrene Pyrene d_Pyrene Selenium d_Selenium Silver
SYS_LOC_CODE|Name Date
D160 BNSF-D160-042822-0-5 28 Apr 2022 0.118 0 13.9 1 0.0935 0 0.0917 0 0.34 1 0.19
E320 BNSF-E320-042822-0-4 28 Apr 2022 0.116 0 14.6 1 0.0916 0 0.184 1 0.29 1 0.18
E380 BNSF-E380-042822-0-4 28 Apr 2022 0.0111 0 13.4 1 0.00877 0 0.00859 0 0.22 1 0.19
E460 BNSF-E460-042922-0-4 29 Apr 2022 0.118 0 14.8 1 0.0929 0 0.0973 1 0.31 1 0.21
EF240 BNSF-EF240-5C-1.0-2.0-111022 10 Nov 2022 0.0116 0 0.0165 1 0.0153 1
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022
G000 BNSF-GO00-5C-1.5-2.5-110322 03 Nov 2022 0.0114 0 0.00901 0 0.00884 0
G020 BNSF-G020-5C-0.0-1.0-110422 04 Nov 2022 0.0122 0 0.00967 0 0.0272 1
H360 BNSF-H360-042922-0-8 29 Apr 2022 0.0108 0 16.2 1 0.00851 0 0.00835 0 0.27 1 0.21
HN300 BNSF-HN300-5C-1.0-2.0-111322 13 Nov 2022 0.011 0 0.00873 0 0.0112 1
1120 BNSF-1120-042922-0-6 29 Apr 2022 0.0112 0 15.3 1 0.00884 0 0.00867 0 0.24 1 0.22
1500 BNSF-1500-SC-0.0-0.8-111322 13 Nov 2022 0.0104 0 0.00821 0 0.00805 0
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 0.0115 0 0.0172 1 0.0195 1
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 0.0106 0 0.00835 0 0.00818 0
L320 BNSF-L320-042922-0-2 29 Apr 2022 0.0208 0 13.5 1 0.0165 0 0.0162 0 0.22 1 0.4
0280 BNSF-0280-5C-0.0-0.7-111322 13 Nov 2022 0.011 0 0.00868 0 0.00851 0
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 0.18 1 0.27
SGO1 FD0O1-041922-0-10 19 Apr 2022 0.0113 0 13 1 0.00895 0 0.00877 0
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0.0331 0 16.8 1 0.0262 0 0.0258 0 0.47 1 0.3
SGO3 BNSF-SG03-042722-0-5.5 27 Apr 2022 0.0211 1 15.3 1 0.507 1 0.624 1 0.21 1 0.2
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 0.0109 0 14.8 1 0.00858 0 0.0142 1 0.25 1 0.41
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 0.0105 0 9.3 1 0.00832 0 0.00816 0 0.11 0 0.26
SG23 BNSF-5G23-042122-0-6 21 Apr 2022 0.0106 0 11.1 1 0.00835 0 0.00819 0 0.12 1 0.22
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ProUCL Input Stats

Sample Sample d_Sitver | Sulfide | d_Sulfide | as | d-TPHas Zinc d_zZinc
SYS_LOC_CODE|Name Date Motor Oil | Motor Oil
D160 BNSF-D160-042822-0-5 28 Apr 2022 0 220 1 215 1 102 1
E320 BNSF-E320-042822-0-4 28 Apr 2022 0 318 1 630 1 959 1
E380 BNSF-E380-042822-0-4 28 Apr 2022 0 39.8 0 251 1 85.9 1
E460 BNSF-E460-042922-0-4 29 Apr 2022 0 101 1 112 1 99.2 1
EF240 BNSF-EF240-SC-1.0-2.0-111022 10 Nov 2022
EF240 BNSF-EF240-SC-1.0-2.0-111022-1 10 Nov 2022 241 1
G000 BNSF-GO00-SC-1.5-2.5-110322 03 Nov 2022 24.4 1
G020 BNSF-G020-SC-0.0-1.0-110422 04 Nov 2022 392 1
H360 BNSF-H360-042922-0-8 29 Apr 2022 0 38.6 0 107 1 107 1
HN300 BNSF-HN300-SC-1.0-2.0-111322 13 Nov 2022 46 1
1120 BNSF-1120-042922-0-6 29 Apr 2022 0 51.7 1 70 1 90.6 1
1500 BNSF-1500-5C-0.0-0.8-111322 13 Nov 2022 905 1
JO60 BNSF-J060-SC-0.5-1.5-111422 14 Nov 2022 29.9 1
K200 BNSF-K200-SC-0.0-0.4-110922 09 Nov 2022 58.8 1
L320 BNSF-L320-042922-0-2 29 Apr 2022 1 37.4 0 503 1 69 1
0280 BNSF-0280-SC-0.0-0.7-111322 13 Nov 2022 12.1 1
SGO1 BNSF-SG01-041922-0-10 19 Apr 2022 1 40.6 0
SGO1 FD01-041922-0-10 19 Apr 2022 167 1 100 1
SG02 BNSF-SG02-041922-0-10 19 Apr 2022 0 59.5 0 291 1 120 1
SGO03 BNSF-SG03-042722-0-5.5 27 Apr 2022 0 39.7 0 77.6 1 60.2 1
SG11 BNSF-SG11-042822-0-5 28 Apr 2022 1 39 0 35.4 1 83.2 1
SG13 BNSF-SG13-042522-0-1.5 25 Apr 2022 1 37.8 0 28.5 1 323 1
SG23 BNSF-SG23-042122-0-6 21 Apr 2022 1 37.9 0 37.4 1 65.3 1
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General Statistics on Uncensored Data

Date/Time of Computation

ProUCL 5.2 7/26/2023 12:03:02 PM

User Selected Options

From File

ProUCL_Input_GenStats_Sediment.xls

Full Precision

OFF

From File: ProUCL_Input_GenStats_Sediment.xls

General Statistics for Censored Data Set (with NDs) using Kaplan Meier Method

Variable NumObs @ # Missing NumDs  NumNDs & % NDs Min ND MaxND KM Mean | KM Var KM SD KM CV
1-Methylnaphthalene| 21 2 2 19 90.48% 0.00529 0.0603 0.00542 1.1582E-7 3.4032E-4 0.0628
2,3,7,8-TCDD TEQ 13 10 13 0 0.00% N/A N/A 0.78 1.1 1.049 1.345
2-Methylnaphthalene| 21 2 4 17 80.95% 0.00536 0.0611 0.00616 2.0965E-6 0.00145 0.235
hylphenol (m,p-Cresols) 21 2 1 20 95.24% 0.0129 0.147 0.0133 2.5523E-6 0.0016 0.12
Acenaphthene| 21 1 20 95.24% 0.00669 0.0762 0.00967 1.5136E-4 0.0123 1.272
Ammonia,as N, 13 10 13 0 0.00% N/A N/A 20.15 62.47 7.904 0.392
Anthracene| 21 2 1 20 95.24% 0.00736 0.0839 0.013  6.3834E-4 0.0253 1.942
Arsenic| 13 10 13 0 0.00% N/A N/A 2.785 0.591 0.769 0.276
Benzo[a]anthracene 21 2 4 17 80.95% 0.00729 0.083 0.0257 0.00642 0.0801 3.117
Benzo[a]pyrene 21 2 5 16 76.19% 0.00769 0.0876 0.0335 0.00843 0.0918 2.738
Benzo[b]fluoranthene 21 2 4 17 80.95% 0.00771 0.0878 0.0298 0.00938 0.0969 3.245
Benzo[g,h,i]perylene 21 2 2 19 90.48% 0.00756 0.0861 0.0191 0.00236 0.0486 2.543
Benzo[k]fluoranthene 21 2 1 20 95.24% 0.00735 0.0837 0.015 0.00117 0.0342 2.281
Benzoic Acid| 21 2 2 19 90.48% 0.147 1.67 0.154 4.8376E-4 0.022 0.143
Cadmium| 13 10 13 0 0.00% N/A N/A 0.338 0.0234 0.153 0.452
Carbazole| 21 2 1 20 95.24% 0.0128 0.146 0.0165 2.3694E-4 0.0154 0.931
Chromium 13 10 13 0 0.00% N/A N/A 14.1 7.382 2.717 0.193
Chrysene| 21 2 4 17 80.95% 0.00822 0.0936 0.0274 0.00694 0.0833 3.04
Copper| 13 10 13 0.00% N/A N/A 13.36 14.22 3.771 0.282
cPAH EPARPF| 21 2 21 0.00% N/A N/A 0.0622 0.0177 0.133 2137
cPAH_SCUMTEF, 21 2 21 0.00% N/A N/A 0.0478 0.0153 0.124 2.588
Dibenzo[a,h]anthracene 21 2 1 20 95.24% 0.0115 0.131 0.0141 1.1739E-4 0.0108 0.767
Dibenzofuran| 21 2 1 20 95.24% 0.0135 0.154 0.0149 2.9287E-5 | 0.00541 0.364
Diesel Fuel| 21 2 15 6 28.57% 9 9.9 59.05 4515 67.2 1.138
Fluoranthene| 21 2 4 17 80.95% 0.00746 0.085 0.0487 0.0316 0.178 3.656
Fluorene| 21 2 20 95.24% 0.00673 0.0767 0.00929 1.1136E-4 0.0106 1.136
Indenol[1,2,3-cd]pyrene 21 2 1 20 95.24% 0.0117 0.133 0.0229 0.00249 0.0499 2.183
Lead) 13 10 13 0 0.00% N/A N/A 8.346 7.338 2.709 0.325
Mercury| 13 10 11 15.38% 0.011 0.011 0.0198 4.8178E-5 | 0.00694 0.351
Naphthalene| 21 2 1 20 95.24% 0.0104 0.118 0.011  6.3385E-6 0.00252 0.228
Nickel|, 13 10 13 0 0.00% N/A N/A 14 4.152 2.038 0.146
Phenanthrene| 21 18 85.71% 0.00821 0.0935 0.033 0.0112 0.106 3.214
Pyrene| 21 2 8 13 61.90% 0.00805 0.0917 0.0525 0.018 0.134 2.551
Selenium| 13 10 12 1 7.69% 0.11 0.11 0.248 0.00823 0.0907 0.365
Silver 13 10 8 61.54% 0.18 0.3 0.232 0.00641 0.0801 0.345
Sulfide| 13 10 4 9 69.23% 374 59.5 79.15 7207 84.9 1.073
TPH as Motor Oil| 21 2 21 0 0.00% N/A N/A 190.9 56033 236.7 1.24
Zinc| 13 10 13 0 0.00% N/A N/A 85.43 551.1 23.47 0.275
General Statistics for Raw Data Sets using Detected Data Only ‘
Variable NumObs @ # Missing | Minimum | Maximum Mean Median Var SD MAD/0.675 Skewness ‘ Ccv




1-Methylnaphthalene 2 2 0.00623 0.0064 0.00632 0.00632 |1.4450E-8 1.2021E-4 1.2602E-4 N/A 0.019
2,3,7,8-TCDD TEQ 13 10 0.421 4.251 0.78 0.443 1.1 1.049 0.0261 3.536 1.345
2-Methylnaphthalene 4 2 0.00706 0.00945 0.00854 0.00883 1.0691E-6 0.00103 |5.4855E-4 -1.459 0.121
hylphenol (m,p-Cresols) 0.0195 0.0195 0.0195 0.0195 N/A N/A 0 N/A N/A
Acenaphthene 1 2 0.0604 0.0604 0.0604 0.0604 N/A N/A 0 N/A N/A
Ammonia, as N 13 10 10 40 20.15 20 62.47 7.904 5.93 1.364 0.392
Anthracene 1 2 0.126 0.126 0.126 0.126 N/A N/A 0 N/A N/A
Arsenic 13 10 2.1 4.7 2.785 2.6 0.591 0.769 0.593 1.531 0.276
Benzo[a]anthracene 4 2 0.00778 0.384 0.103 0.0107 0.035 0.187 0.00283 2 1.812
Benzo[a]pyrene 5 2 0.00979 0.434 0.115 0.0185 0.0332 0.182 0.0129 2.004 1.579
Benzol[b]fluoranthene 4 2 0.00847 0.463 0.123 0.0109 0.0513 0.226 0.00202 2 1.836
Benzo[g,h,i]perylene 2 2 0.0187 0.236 0.127 0.127 0.0236 0.154 0.161 N/A 1.207
Benzo[k]fluoranthene 1 2 0.168 0.168 0.168 0.168 N/A N/A 0 N/A N/A
Benzoic Acid 2 2 0.158 0.238 0.198 0.198 0.0032 0.0566 0.0593 N/A 0.286
Cadmium 13 10 0.089 0.64 0.338 0.35 0.0234 0.153 0.119 0.345 0.452
Carbazole 1 2 0.08 0.08 0.08 0.08 N/A N/A 0 N/A N/A
Chromium 13 10 8.2 17.3 141 14.7 7.382 2.717 2.076 -1.037 0.193
Chrysene 4 2 0.00922 0.4 0.108 0.0119 0.0378 0.195 0.00332 1.999 1.797
Copper| 13 10 7.7 19.5 13.36 12.2 14.22 3.771 3.41 0.424 0.282
cPAHEPARPF 21 2 0.011 0.604 0.0622 0.0125 0.0177 0.133 0.00206 3.756 2.137
cPAH_SCUM TEF, 21 2 0.00616 0.57 0.0478 0.00704 0.0153 0.124 0.00119 4.158 2.588
Dibenzo[a,h]anthracene 1 2 0.0588 0.0588 0.0588 0.0588 N/A N/A 0 N/A N/A
Dibenzofuran 1 2 0.0365 0.0365 0.0365 0.0365 N/A N/A 0 N/A N/A
Diesel Fuel 15 2 9.9 223 79.07 52.1 5270 72.6 55.45 0.922 0.918
Fluoranthene 4 2 0.0108 0.844 0.222 0.0169 0.172 0.415 0.00726 1.999 1.867
Fluorene 2 0.0528 0.0528 0.0528 0.0528 N/A N/A 0 N/A N/A
Indeno[1,2,3-cd]pyrene 1 2 0.246 0.246 0.246 0.246 N/A N/A 0 N/A N/A
Lead 13 10 3.6 14.3 8.346 8.3 7.338 2.709 1.334 0.646 0.325
Mercury 11 10 0.013 0.035 0.0214 0.021 4.4455E-5 0.00667 0.00741 0.781 0.312
Naphthalene 1 2 0.0211 0.0211 0.0211 0.0211 N/A N/A 0 N/A N/A
Nickel 13 10 9.3 16.8 14 14.6 4.152 2.038 1.631 -1.063 0.146
Phenanthrene 2 0.0165 0.507 0.18 0.0172 0.0801 0.283 0.00104 1.732 1.57
Pyrene 2 0.0112 0.624 0.124 0.0234 0.0445 0.211 0.0158 2.419 1.699
Selenium 12 10 0.12 0.47 0.26 0.245 0.00784 0.0885 0.0593 1.008 0.34
Silver 10 0.22 0.41 0.312 0.27 0.00757 0.087 0.0741 0.398 0.279
Sulfide 10 51.7 318 172.7 160.5 14377 119.9 124.8 0.401 0.694
TPH as Motor Oil| 21 2 121 905 190.9 77.6 56033 236.7 77.84 1.867 1.24
Zinc 13 10 32.3 120 85.43 90.6 551.1 23.47 16.9 -0.881 0.275
Percentiles using all Detects (Ds) and Non-Detects (NDs)
Variable NumObs @ # Missing | 10%ile 20%ile  25%ile(Q1) 50%ile(Q2) 75%ile(Q3) = 80%ile 90%ile 95%ile 99%ile
1-Methylnaphthalene| 21 2 0.00538 0.00549 0.00559 0.00581 0.0064 0.0106 0.059 0.0599 0.0602
2,3,7,8-TCDD TEQ 13 10 0.426 0.428 0.429 0.443 0.496 0.578 0.776 2.187 3.838
2-Methylnaphthalene| 21 2 0.00546 0.00556 0.00567 0.00599 0.00945 0.0108 0.0599 0.0607 0.061
hylphenol (m,p-Cresols) 21 0.0131 0.0135 0.0137 0.0141 0.0195 0.0259 0.144 0.146 0.147
Acenaphthene| 21 2 0.00681 0.00694 0.007 0.0073 0.0135 0.0214 0.0747 0.0758 0.0761
Ammonia, as N 13 10 12.4 14.4 15 20 20 22.4 28.8 34 38.8
Anthracene, 21 2 0.00749 0.00764 0.0077 0.00803 0.0148 0.0236 0.0834 0.0839 0.118
Arsenic 13 10 2.1 2.14 2.2 2.6 29 3.2 3.72 4.16 4.592
Benzo[a]anthracene 21 2 0.00741 0.00756 0.00762 0.00795 0.0146 0.0232 0.0825 0.083 0.324
Benzo[a]pyrene 21 0.00782 0.00797 0.00804 0.00844 0.0185 0.0246 0.0876 0.103 0.368
Benzol[b]fluoranthene 21 2 0.00784 0.008 0.00806 0.00847 0.0155 0.0246 0.0873 0.0878 0.388




Benzo[g,h,i]perylene 21 0.00769 0.00784 0.00791 0.0083 0.0187 0.0242 0.0856 0.0861 0.206
Benzo[k]fluoranthene 21 2 0.00748 0.00762 0.00769 0.00802 0.0147 0.0234 0.0832 0.0837 0.151
Benzoic Acid 21 2 0.149 0.155 0.156 0.16 0.238 0.294 1.63 1.66 1.668
Cadmium 13 10 0.172 0.216 0.27 0.35 0.43 0.454 0.518 0.574 0.627
Carbazole, 21 2 0.013 0.0133 0.0134 0.0139 0.0257 0.0409 0.143 0.145 0.146
Chromium, 13 10 10.32 12.36 12.9 14.7 15.7 15.94 16.98 17.24 17.29
Chrysene 21 2 0.00836 0.00853 0.00869 0.00903 0.0165 0.0262 0.0931 0.0936 0.339
Copper. 13 10 9.34 10.78 10.9 12.2 15.8 17.3 18.78 19.14 19.43
cPAH EPARPF| 21 2 0.0112 0.0114 0.0115 0.0125 0.034 0.035 0.125 0.182 0.52
cPAH_SCUMTEF 21 2 0.00627 0.00639 0.0065 0.00704 0.0197 0.0235 0.0702 0.129 0.482
Dibenzo[a,h]anthracene 21 2 0.0117 0.0119 0.012 0.0125 0.0231 0.0367 0.128 0.13 0.131
Dibenzofuran, 21 2 0.0138 0.014 0.0142 0.0148 0.0272 0.0365 0.151 0.153 0.154
Diesel Fuel 21 2 9.5 9.7 9.9 31 56.9 136 154 199 218.2
Fluoranthene 21 2 0.00759 0.00774 0.0078 0.0082 0.0206 0.0238 0.0845 0.085 0.692
Fluorene 21 2 0.00685 0.00698 0.00704 0.00734 0.0135 0.0214 0.0751 0.0762 0.0766
Indeno[1,2,3-cd]pyrene 21 2 0.0119 0.0121 0.0122 0.0127 0.0234 0.0373 0.132 0.133 0.223
Lead) 13 10 5.54 71 7.4 8.3 8.8 8.86 11.62 13.1 14.06
Mercury, 13 10 0.0114 0.0142 0.016 0.017 0.024 0.0258 0.0278 0.0308 0.0342
Naphthalene, 21 2 0.0106 0.0108 0.0109 0.0113 0.0208 0.0211 0.116 0.118 0.118
Nickel 13 10 11.48 13.16 134 14.6 15.3 15.3 16.02 16.44 16.73
Phenanthrene 21 2 0.00835 0.00851 0.00858 0.00895 0.0172 0.0262 0.0929 0.0935 0.424
Pyrene 21 0.00818 0.00835 0.00851 0.0112 0.0258 0.0272 0.0973 0.184 0.536
Selenium| 13 10 0.132 0.192 0.21 0.24 0.29 0.302 0.334 0.392 0.454
Silver 13 10 0.19 0.194 0.2 0.22 0.27 0.288 0.38 0.404 0.409
Sulfide, 13 10 37.82 38.18 38.6 39.8 59.5 84.4 196.2 259.2 306.2
TPH as Motor Oil, 21 2 25.1 29.9 35.4 77.6 241 291 503 630 850
Zinc| 13 10 61.22 66.78 69 90.6 100 101.2 106 112.2 118.4
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Attachment L-3.1 Carcinogenic PAH Toxicity Equivalence Calculations using SCUM Guidance TEFs
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- | BNSF-EF240-SC- |BNSF-EF240-SC{ BNSF-GO00-SC- BNSF-G020-SC- BNSF-H360- BNSF-HN300-SC{ BNSF-1120-
Sample Name 042822-0-5 042822-0-4 042822-0-4 042922-0-4 1.0-2.0-111022 [1.0-2.0-1110221 1.5-2.5-110322 |0.0-1.0-110422 042922-0-8 1.0-2.0-111322 042922-0-6
Sample Type N N N N N FD N N N N N
Sample Location D160 E320 E380 E460 EF240 EF240 G000 G020 H360 HN300 1120
ple Date 4/28/2022 4/28/2022 4/28/2022 4/29/2022 11/10/2022 11/10/2022 11/3/2022 11/4/2022 4/29/2022 11/13/2022 4/29/2022
Chemical CAS Unit | TEF®
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.083 uJ 0.0813 uJ 0.00779 uJ 0.0825 uJ 0.00814 U 0.00833 U 0.008 uJ 0.0116 J 0.00756 uJ 0.00778 J 0.00785 uJ
Benzo[a]pyrene 50-32-8 mg/kg 1 0.0876 uJ 0.103 J 0.00821 uJ 0.087 uJ 0.00859 U 0.00879 U 0.00844 uJ 0.0119 J 0.00797 uJ 0.00818 U 0.00828 uJ
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.0878 uJ 0.086 uJ 0.00824 uJ 0.0873 uJ 0.00862 U 0.00882 U 0.00847 uJ 0.0106 J 0.008 uJ 0.00847 J 0.00831 uJ
Benzo[k]fluoranthene 207-08-9 mg/kg 0.1 0.0837 uJ 0.082 uJ 0.00785 uJ 0.0832 uJ 0.00821 U 0.0084 U 0.00807 uJ 0.00866 U 0.00762 uJ 0.00782 U 0.00792 uJ
Chrysene 218-01-9 mg/kg | 0.01 0.0936 uJ 0.0917 uJ 0.00878 uJ 0.0931 uJ 0.00918 U 0.0094 U 0.00903 uJ 0.0137 J 0.00853 uJ 0.00874 U 0.00886 uJ
Dibenzo[a,h]anthracene 53-70-3 mg/kg 0.1 0.131 uJ 0.128 uJ 0.0122 uJ 0.13 uJ 0.0128 U 0.0131 U 0.0126 uJ 0.0135 U 0.0119 uJ 0.0122 U 0.0123 uJ
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.133 uJ 0.13 uJ 0.0125 uJ 0.132 uJ 0.0131 U 0.0134 U 0.0128 uJ 0.0138 U 0.0121 uJ 0.0124 uJ 0.0126 uJ
Chemical CAS Unit TEF® | TEQvalues TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.00415 0.004065 0.0003895 0.004125 0.000407 0.0004165 0.0004 0.00116 0.000378 0.000778 0.0003925
Benzo[a]pyrene 50-32-8 mg/kg 1 0.0438 0.103 0.004105 0.0435 0.004295 0.004395 0.00422 0.0119 0.003985 0.00409 0.00414
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.00439 0.0043 0.000412 0.004365 0.000431 0.000441 0.0004235 0.00106 0.0004 0.000847 0.0004155
Benzo[k]fluoranthene 207-08-9 mg/kg 0.1 0.004185 0.0041 0.0003925 0.00416 0.0004105 0.00042 0.0004035 0.000433 0.000381 0.000391 0.000396
Chrysene 218-01-9 mg/kg | 0.01 0.000468 0.0004585 0.0000439 0.0004655 0.0000459 0.000047 0.00004515 0.000137 0.00004265 0.0000437 0.0000443
Dibenzo[a,h]anthracene 53-70-3 mg/kg 0.1 0.00655 0.0064 0.00061 0.0065 0.00064 0.000655 0.00063 0.000675 0.000595 0.00061 0.000615
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.00665 0.0065 0.000625 0.0066 0.000655 0.00067 0.00064 0.00069 0.000605 0.00062 0.00063
Calculated Carcinogenic PAH TEQ (mg/kg): 0.070193 0.1288235 0.0065779 0.0697155 0.0068844 0.0070445 0.00676215 0.016055 0.00638665 0.0073797 0.0066333

Notes:

TEF based on SCUM Table 6-1 (Ecology 2021).

CAS = Chemical Abstracts Service

J =resultis an estimate

mg/kg = milligram(s) per kilogram

N = normal sample

PAH = polycyclic aromatic hydrocarbon

RPF = relative potency factor

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = not detected

UJ = not detected/estimate
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Attachment L-3.1 Carcinogenic PAH Toxicity Equivalenc

BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-1500-SC- | BNSF-J060-SC- | BNSF-K200-SC-| BNSF-L320- BNSF-0280-SC- BNSF-SGO1- |[FD01-041922-0-| BNSF-SG02- BNSF-SGO03- BNSF-SG11- BNSF-SG13- BNSF-SG23-
Sample Name 0.0-0.8-111322 | 0.5-1.5-111422 | 0.0-0.4-110922 042922-0-2 0.0-0.7-111322 041922-0-10 10 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
Sample Type N N N N N N FD N N N N N
Sample Location 1500 JO60 K200 L320 0280 SGO1 SGO1 SG02 SGO03 SG11 SG13 SG23
ple Date 11/13/2022 11/14/2022 11/9/2022 4/29/2022 11/13/2022 4/19/2022 4/19/2022 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
Chemical CAS Unit | TEF®
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.00729 V] 0.00973 J 0.00741 U 0.0146 uJ 0.00771 U 0.0158 U 0.00795 U 0.0232 U 0.384 0.00762 uJ 0.00739 U 0.00742 U
Benzo[a]pyrene 50-32-8 mg/kg 1 0.00769 U 0.00979 J 0.00782 U 0.0155 uJ 0.00813 U 0.0185 J 0.00838 U 0.0246 U 0.434 0.00804 uJ 0.00779 U 0.00782 U
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.00771 V] 0.0112 J 0.00784 U 0.0155 uJ 0.00816 U 0.0168 U 0.00841 U 0.0246 U 0.463 0.00806 uJ 0.00782 U 0.00785 U
Benzo[k]fluoranthene 207-08-9 mg/kg 0.1 0.00735 U 0.00815 U 0.00748 U 0.0147 uJ 0.00778 U 0.016 U 0.00802 U 0.0234 U 0.168 0.00769 uJ 0.00745 U 0.00748 U
Chrysene 218-01-9 mg/kg | 0.01 0.00822 V] 0.00922 J 0.00836 U 0.0165 uJ 0.00869 U 0.0179 U 0.00896 U 0.0262 U 0.4 0.0101 J 0.00833 U 0.00837 U
Dibenzo[a,h]anthracene 53-70-3 mg/kg 0.1 0.0115 U 0.0127 U 0.0117 U 0.0231 uJ 0.0121 U 0.025 U 0.0125 U 0.0367 U 0.0588 0.012 uJ 0.0116 U 0.0117 U
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.0117 uJ 0.013 uJ 0.0119 U 0.0234 uJ 0.0124 uJ 0.0254 U 0.0127 U 0.0373 U 0.246 0.0122 uJ 0.0118 U 0.0119 U
Chemical CAS Unit TEF® | TEQvalues TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values

Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.0003645 0.000973 0.0003705 0.00073 0.0003855 0.00079 0.0003975 0.00116 0.0384 0.000381 0.0003695 0.000371

Benzo[a]pyrene 50-32-8 mg/kg 1 0.003845 0.00979 0.00391 0.00775 0.004065 0.0185 0.00419 0.0123 0.434 0.00402 0.003895 0.00391

Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.0003855 0.00112 0.000392 0.000775 0.000408 0.00084 0.0004205 0.00123 0.0463 0.000403 0.000391 0.0003925

Benzo[k]fluoranthene 207-08-9 mg/kg 0.1 0.0003675 0.0004075 0.000374 0.000735 0.000389 0.0008 0.000401 0.00117 0.0168 0.0003845 0.0003725 0.000374

Chrysene 218-01-9 mg/kg | 0.01 0.0000411 0.0000922 0.0000418 0.0000825 0.00004345 0.0000895 0.0000448 0.000131 0.004 0.000101 0.00004165 0.00004185

Dibenzo[a,h]anthracene 53-70-3 mg/kg 0.1 0.000575 0.000635 0.000585 0.001155 0.000605 0.00125 0.000625 0.001835 0.00588 0.0006 0.00058 0.000585

Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.000585 0.00065 0.000595 0.00117 0.00062 0.00127 0.000635 0.001865 0.0246 0.00061 0.00059 0.000595

Calculated Carcinogenic PAH TEQ (mg/kg):| 0.0061636 0.0136677 0.0062683 0.0123975 0.00651595 0.0235395 0.0067138 0.019691 0.56998 0.0064995 0.00623965 0.00626935

Notes:

TEF based on SCUM Table 6-1 (Ecology 2021).

CAS = Chemical Abstracts Service

J =resultis an estimate

mg/kg = milligram(s) per kilogram

N = normal sample

PAH = polycyclic aromatic hydrocarbon

RPF = relative potency factor

TEF = toxicity equivalency factor

TEQ = toxicity equivalence
U = not detected
UJ = not detected/estimate
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Attachment L-3.2 Carcinogenic PAH Toxicity Equivalence Calculations Using EPA RPFs
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- | BNSF-EF240-SC- |BNSF-EF240-SC{ BNSF-GO00-SC- BNSF-G020-SC- BNSF-H360- BNSF-HN300-SC{ BNSF-1120-
Sample Name 042822-0-5 042822-0-4 042822-0-4 042922-0-4 1.0-2.0-111022 [1.0-2.0-1110221 1.5-2.5-110322 |0.0-1.0-110422 042922-0-8 1.0-2.0-111322 042922-0-6
Sample Type N N N N N FD N N N N N
Sample Location D160 E320 E380 E460 EF240 EF240 G000 G020 H360 HN300 1120
ple Date 4/28/2022 4/28/2022 4/28/2022 4/29/2022 11/10/2022 11/10/2022 11/3/2022 11/4/2022 4/29/2022 11/13/2022 4/29/2022
Chemical CAS Unit RPF®
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.083 uJ 0.0813 uJ 0.00779 uJ 0.0825 uJ 0.00814 U 0.00833 U 0.008 uJ 0.0116 J 0.00756 uJ 0.00778 J 0.00785 uJ
Benzo[a]pyrene 50-32-8 mg/kg 1 0.0876 uJ 0.103 J 0.00821 uJ 0.087 uJ 0.00859 U 0.00879 U 0.00844 uJ 0.0119 J 0.00797 uJ 0.00818 U 0.00828 uJ
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.0878 uJ 0.086 uJ 0.00824 uJ 0.0873 uJ 0.00862 U 0.00882 U 0.00847 uJ 0.0106 J 0.008 uJ 0.00847 J 0.00831 uJ
Benzo[k]fluoranthene 207-08-9 mg/kg | 0.01 0.0837 uJ 0.082 uJ 0.00785 uJ 0.0832 uJ 0.00821 U 0.0084 U 0.00807 uJ 0.00866 U 0.00762 uJ 0.00782 U 0.00792 uJ
Chrysene 218-01-9 mg/kg | 0.001 0.0936 uJ 0.0917 uJ 0.00878 uJ 0.0931 uJ 0.00918 U 0.0094 U 0.00903 uJ 0.0137 J 0.00853 uJ 0.00874 U 0.00886 uJ
Dibenzo[a,h]anthracene 53-70-3 mg/kg 1 0.131 uJ 0.128 uJ 0.0122 uJ 0.13 uJ 0.0128 U 0.0131 U 0.0126 uJ 0.0135 U 0.0119 uJ 0.0122 U 0.0123 uJ
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.133 uJ 0.13 uJ 0.0125 uJ 0.132 uJ 0.0131 U 0.0134 U 0.0128 uJ 0.0138 U 0.0121 uJ 0.0124 uJ 0.0126 uJ
Chemical CAS Unit RPF® | TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.00415 0.004065 0.0003895 0.004125 0.000407 0.0004165 0.0004 0.00116 0.000378 0.000778 0.0003925
Benzo[a]pyrene 50-32-8 mg/kg 1 0.0438 0.103 0.004105 0.0435 0.004295 0.004395 0.00422 0.0119 0.003985 0.00409 0.00414
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.00439 0.0043 0.000412 0.004365 0.000431 0.000441 0.0004235 0.00106 0.0004 0.000847 0.0004155
Benzo[K]fluoranthene 207-08-9 mg/kg | 0.01 0.0004185 0.00041 0.00003925 0.000416 0.00004105 0.000042 0.00004035 0.0000433 0.0000381 0.0000391 0.0000396
Chrysene 218-01-9 mg/kg | 0.001 0.0000468 0.00004585 0.00000439 0.00004655 0.00000459 0.0000047 0.000004515 0.0000137 0.000004265 0.00000437 0.00000443
Dibenzo[a,h]anthracene 53-70-3 mg/kg 1 0.0655 0.064 0.0061 0.065 0.0064 0.00655 0.0063 0.00675 0.00595 0.0061 0.00615
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.00665 0.0065 0.000625 0.0066 0.000655 0.00067 0.00064 0.00069 0.000605 0.00062 0.00063
Calculated Carcinogenic PAH TEQ (mg/kg):  0.1249553 0.18232085 0.01167514 0.12405255 0.01223364 0.0125192 0.012028365 0.021617 0.011360365 0.01247847 0.01177203

Notes:

® RPF based on EPA 2023 Regional Screening Levels Users Guide (EPA 2023b).
CAS = Chemical Abstracts Service

J =resultis an estimate

mg/kg = milligram(s) per kilogram

N = normal sample

PAH = polycyclic aromatic hydrocarbon

RPF = relative potency factor

TEF = toxicity equivalency factor

TEQ = toxicity equivalence
U = not detected
UJ = not detected/estimate
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Attachment L-3.2 Carcinogenic PAH Toxicity Equivalenc

BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-1500-SC- | BNSF-J060-SC- | BNSF-K200-SC-| BNSF-L320- BNSF-0280-SC- BNSF-SGO1- |[FD01-041922-0-| BNSF-SG02- BNSF-SGO03- BNSF-SG11- BNSF-SG13- BNSF-SG23-
Sample Name 0.0-0.8-111322 | 0.5-1.5-111422 | 0.0-0.4-110922 042922-0-2 0.0-0.7-111322 041922-0-10 10 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
Sample Type N N N N N N FD N N N N N
Sample Location 1500 JO60 K200 L320 0280 SGO1 SGO1 SG02 SGO03 SG11 SG13 SG23
ple Date 11/13/2022 11/14/2022 11/9/2022 4/29/2022 11/13/2022 4/19/2022 4/19/2022 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
Chemical CAS Unit RPF®
Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.00729 V] 0.00973 J 0.00741 U 0.0146 uJ 0.00771 U 0.0158 U 0.00795 U 0.0232 U 0.384 0.00762 uJ 0.00739 U 0.00742 U
Benzo[a]pyrene 50-32-8 mg/kg 1 0.00769 U 0.00979 J 0.00782 U 0.0155 uJ 0.00813 U 0.0185 J 0.00838 U 0.0246 U 0.434 0.00804 uJ 0.00779 U 0.00782 U
Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.00771 V] 0.0112 J 0.00784 U 0.0155 uJ 0.00816 U 0.0168 U 0.00841 U 0.0246 U 0.463 0.00806 uJ 0.00782 U 0.00785 U
Benzo[k]fluoranthene 207-08-9 mg/kg | 0.01 0.00735 U 0.00815 U 0.00748 U 0.0147 uJ 0.00778 U 0.016 U 0.00802 U 0.0234 U 0.168 0.00769 uJ 0.00745 U 0.00748 U
Chrysene 218-01-9 mg/kg | 0.001 0.00822 V] 0.00922 J 0.00836 U 0.0165 uJ 0.00869 U 0.0179 U 0.00896 U 0.0262 U 0.4 0.0101 J 0.00833 U 0.00837 U
Dibenzo[a,h]anthracene 53-70-3 mg/kg 1 0.0115 U 0.0127 U 0.0117 U 0.0231 uJ 0.0121 U 0.025 U 0.0125 U 0.0367 U 0.0588 0.012 uJ 0.0116 U 0.0117 U
Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.0117 uJ 0.013 uJ 0.0119 U 0.0234 uJ 0.0124 uJ 0.0254 U 0.0127 U 0.0373 U 0.246 0.0122 uJ 0.0118 U 0.0119 U
Chemical CAS Unit RPF? | TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values TEQ values

Benzo[a]anthracene 56-55-3 mg/kg 0.1 0.0003645 0.000973 0.0003705 0.00073 0.0003855 0.00079 0.0003975 0.00116 0.0384 0.000381 0.0003695 0.000371

Benzo[a]pyrene 50-32-8 mg/kg 1 0.003845 0.00979 0.00391 0.00775 0.004065 0.0185 0.00419 0.0123 0.434 0.00402 0.003895 0.00391

Benzo[b]fluoranthene 205-99-2 mg/kg 0.1 0.0003855 0.00112 0.000392 0.000775 0.000408 0.00084 0.0004205 0.00123 0.0463 0.000403 0.000391 0.0003925

Benzo[K]fluoranthene 207-08-9 mg/kg | 0.01 0.00003675 0.00004075 0.0000374 0.0000735 0.0000389 0.00008 0.0000401 0.000117 0.00168 0.00003845 0.00003725 0.0000374

Chrysene 218-01-9 mg/kg | 0.001 | 0.00000411 0.00000922 0.00000418 0.00000825 0.000004345 0.00000895 0.00000448 0.0000131 0.0004 0.0000101 0.000004165 0.000004185

Dibenzo[a,h]anthracene 53-70-3 mg/kg 1 0.00575 0.00635 0.00585 0.01155 0.00605 0.0125 0.00625 0.01835 0.0588 0.006 0.0058 0.00585

Indeno[1,2,3-cd]pyrene 193-39-5 mg/kg 0.1 0.000585 0.00065 0.000595 0.00117 0.00062 0.00127 0.000635 0.001865 0.0246 0.00061 0.00059 0.000595

Calculated Carcinogenic PAH TEQ (mg/kg):| 0.01097086 0.01893297 0.01115908 0.02205675 0.011571745 0.03398895 0.01193758 0.0350351 0.60418 0.01146255 0.011086915 0.011160085

Notes:

® RPF based on EPA 2023 Regional Screening Levels Users Guide

CAS = Chemical Abstracts Service

J =resultis an estimate

mg/kg = milligram(s) per kilogram

N = normal sample

PAH = polycyclic aromatic hydrocarbon

RPF = relative potency factor

TEF = toxicity equivalency factor

TEQ = toxicity equivalence
U = not detected
UJ = not detected/estimate
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Attachment L-4
Toxicity Equivalence Calculations for
Dioxins and Dioxin-like Compounds



Attachment L-4 Toxicity Equivalence Calculations for Dioxins
and Dioxin-like Compounds
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- BNSF-H360- BNSF-1120- BNSF-L320- BNSF-SGO1- FDO1-
Sample Name 042822-0-5 042822-0-4 042822-0-4 042922-0-4 042922-0-8 042922-0-6 042922-0-2 041922-0-10 041922-0-10
Sample Type N N N N N N N N FD
Sample Location D160 E320 E380 E460 H360 1120 L320 SGO1 SGO1
Sample Date 4/28/2022 4/28/2022 4/28/2022 4/29/2022 4/29/2022 4/29/2022 4/29/2022 4/19/2022 4/19/2022
Chemical CAS Unit TEF
1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 7.5 J 24 J 2.4 J 1.9 J 0.94 J 1.9 J 2.3 J 1.5 J 3 J
1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 1 J 11 J 0.64 uJ 0.7 uJ 0.61 J 0.64 uUJ 1.5 J 0.7 J 1 J
1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg 0.01 0.46 uUJ 0.41 uJ 0.44 uJ 0.48 uJ 0.41 uUJ 0.44 uUJ 0.41 uUJ 0.45 U 0.43 U
1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg 0.10 0.46 J 0.7 J 0.42 uJ 0.46 uJ 0.39 uUJ 0.42 uUJ 0.39 uUJ 0.42 U 0.41 U
1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg 0.10 0.43 uUJ 0.39 uJ 0.41 uJ 0.45 uJ 0.39 uUJ 0.41 uUJ 0.39 uUJ 0.42 U 0.4 U
1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg 0.10 0.69 J 3.7 J 0.46 uJ 0.5 uJ 0.43 uUJ 0.46 uUJ 0.44 uUJ 0.47 U 0.45 U
1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.4 uUJ 0.36 uJ 0.38 uJ 0.42 uJ 0.36 uUJ 0.38 uUJ 0.36 uUJ 0.39 U 0.37 U
1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.42 uUJ 1.6 J 0.4 uJ 0.43 uJ 0.37 uUJ 0.39 uUJ 0.38 uUJ 0.4 U 0.39 U
1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg 0.10 0.5 uUJ 0.45 uJ 0.48 uJ 0.52 uJ 0.45 uUJ 0.47 uUJ 0.45 uUJ 0.48 U 0.47 U
1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.22 uUJ 0.74 J 0.2 uJ 0.22 uJ 0.19 uUJ 0.2 uUJ 0.19 uUJ 0.21 U 0.2 U
1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.23 uUJ 4.6 J 0.21 uJ 0.23 uJ 0.2 uUJ 0.21 uUJ 0.2 uUJ 0.22 U 0.21 U
2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg 0.10 0.43 uUJ 0.42 J 0.41 uJ 0.45 uJ 0.39 uUJ 0.41 uUJ 0.39 uUJ 0.42 U 0.4 U
2,3,4,7,8-PeCDF 57117-31-4 ng/kg 0.30 0.23 uUJ 0.21 uJ 0.22 uJ 0.24 uJ 0.21 uUJ 0.22 uUJ 0.21 uUJ 0.22 U 0.22 U
2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.2 uUJ 2.2 J 0.19 uJ 0.21 uJ 0.18 uUJ 0.19 uUJ 0.18 uUJ 0.19 U 0.19 U
2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.39 J 0.23 J 0.21 uJ 0.25 J 0.21 J 0.21 uUJ 0.2 uUJ 0.21 U 0.3 J
0CDD 3268-87-9 ng/kg | 0.0003 36 J 130 J 13 J 10 J 6.7 J 14 J 8.8 J 11 J 22 J
OCDF 39001-02-0 ng/kg | 0.0003 1.5 uUJ 7.1 J 1.4 uJ 1.6 uJ 1.3 uUJ 1.4 uUJ 1.4 uUJ 1.5 U 1.4 U
2,3,3' 4,4' 5'-Hexachlorobiphenyl (PCB 157) |69782-90-7 ng/kg |0.00003 0.854 uUJ 0.832 UJ 0.709 uJ 1.01 uJ 1.33 J 0.974 uUJ 0.942 uUJ 0.817 U 0.81 U
2,3,3' 4,4' 5-Hexachlorobiphenyl (PCB 156) |38380-08-4 ng/kg |0.00003 2.58 J 3.54 J 1.66 uJ 2.36 uJ 4.77 J 2.28 uUJ 2.2 uUJ 1.91 U 1.9 U
PCB-105 32598-14-4 ng/kg |0.00003 9.22 J 12.5 J 2.44 uJ 5.83 J 14 J 5.77 J 3.24 uUJ 4.32 J 4.56 J
PCB-114 74472-37-0 ng/kg |0.00003 0.887 J 0.802 J 0.543 uJ 0.771 uJ 1.77 J 0.746 uUJ 0.721 uUJ 0.626 U 0.62 U
PCB-118 31508-00-6 ng/kg |0.00003 28.9 J 26.6 J 4.95 J 11.6 J 40.1 J 12.2 J 8.39 J 10 J 9.96 J
PCB-123 65510-44-3 ng/kg |0.00003 0.609 uUJ 0.97 J 0.506 uJ 0.718 uJ 1.38 J 0.695 uUJ 0.792 J 0.583 U 0.607 J
PCB-126 57465-28-8 ng/kg 0.10 0.339 uUJ 0.33 uJ 0.281 uJ 0.399 uJ 0.367 uUJ 0.386 uUJ 0.373 uUJ 0.324 U 0.321 U
PCB-167 52663-72-6 ng/kg |0.00003 1.3 uUJ 1.7 J 1.08 uJ 1.53 uJ 2.26 J 1.48 uUJ 1.43 uUJ 1.24 U 1.23 U
PCB-169 32774-16-6 ng/kg 0.03 0.326 uUJ 0.317 uJ 0.27 uJ 0.384 uJ 0.353 uUJ 0.371 uUJ 0.359 uUJ 0.311 U 0.309 U
PCB-189 39635-31-9 ng/kg |0.00003 0.772 uUJ 0.752 uJ 0.641 uJ 0.909 uJ 0.836 uUJ 0.88 uUJ 0.85 uUJ 0.738 U 0.732 U
PCB-77 32598-13-3 ng/kg | 0.0001 2.54 J 3.56 J 1.81 uJ 3.28 J 3.71 J 2.48 uUJ 2.4 uUJ 2.08 U 2.21 J
PCB-81 70362-50-4 ng/kg | 0.0003 0.482 uUJ 0.469 uJ 0.4 uJ 0.568 uJ 0.522 uUJ 0.549 uUJ 0.531 uUJ 0.461 U 0.457 U
Chemical CAS Unit TEF TEQ. Values TEQ. Values TEQ Values TEQ Values TEQ. Values TEQ Values TEQ. Values TEQ. Values TEQ Values
1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 0.075 0.24 0.024 0.019 0.0094 0.019 0.023 0.015 0.03
1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 0.01 0.11 0.0032 0.0035 0.0061 0.0032 0.015 0.007 0.01
1,2.3,4,7,8,9-HpCDF 55673-89-7 ng/kg | 0.01 0.0023 0.00205 0.0022 0.0024 0.00205 0.0022 0.00205 0.00225 0.00215
1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg 0.10 0.046 0.07 0.021 0.023 0.0195 0.021 0.0195 0.021 0.0205
1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg 0.10 0.0215 0.0195 0.0205 0.0225 0.0195 0.0205 0.0195 0.021 0.02
1,2.3,6,7,8-HxCDD 57653-85-7 ng/kg | 0.10 0.069 0.37 0.023 0.025 0.0215 0.023 0.022 0.0235 0.0225
1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.02 0.018 0.019 0.021 0.018 0.019 0.018 0.0195 0.0185
1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.021 0.16 0.02 0.0215 0.0185 0.0195 0.019 0.02 0.0195
1,2.3,7,8,9-HxCDF 72918-21-9 ng/kg | 0.10 0.025 0.0225 0.024 0.026 0.0225 0.0235 0.0225 0.024 0.0235
1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.11 0.74 0.1 0.11 0.095 0.1 0.095 0.105 0.1
1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.00345 0.138 0.00315 0.00345 0.003 0.00315 0.003 0.0033 0.00315
2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg | 0.10 0.0215 0.042 0.0205 0.0225 0.0195 0.0205 0.0195 0.021 0.02
2,3,4,7,8-PeCDF 57117-31-4 ng/kg 0.30 0.0345 0.0315 0.033 0.036 0.0315 0.033 0.0315 0.033 0.033
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Attachment L-4 Toxicity Equivalence Calculations for Dioxins
and Dioxin-like Compounds
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-SGO02- BNSF-SGO3- BNSF-SG11- BNSF-SG13- BNSF-SG23-
Sample Name 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
Sample Type N N N N N
Sample Location SG02 SGO3 SG11 SG13 SG23
Sample Date 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022
Chemical CAS Unit TEF
1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 8.2 0.52 U 0.75 J 0.52 U 0.51 U
1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 2.2 J 0.65 U 0.66 UJ 0.65 U 0.64 U
1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg 0.01 0.45 U 0.45 U 0.45 UJ 0.45 U 0.44 U
1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg 0.10 0.42 U 0.42 U 0.43 UJ 0.43 U 0.42 U
1,2,3,4,7,8-HXCDF 70648-26-9 ng/kg 0.10 0.42 U 0.42 U 0.42 UJ 0.42 U 0.41 U
1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg 0.10 0.47 U 0.47 U 0.47 UJ 0.47 U 0.46 U
1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.39 U 0.39 U 0.39 UJ 0.39 U 0.38 U
1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.42 J 0.4 U 0.41 UJ 0.4 U 0.4 U
1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg 0.10 0.48 U 0.48 U 0.49 UJ 0.49 U 0.48 U
1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.22 J 0.21 U 0.21 UJ 0.21 U 0.2 U
1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.22 U 0.22 U 0.22 UJ 0.22 U 0.21 U
2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg 0.10 0.42 U 0.42 U 0.42 UJ 0.42 U 0.41 U
2,3,4,7,8-PeCDF 57117-31-4 ng/kg 0.30 0.25 J 0.22 U 0.23 UJ 0.23 U 0.22 U
2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.19 U 0.19 U 0.2 UJ 0.19 U 0.19 U
2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.71 J 0.21 U 0.22 UJ 0.21 U 0.21 U
OCDD 3268-87-9 ng/kg | 0.0003 69 2.4 J 4.6 J 2 U 5.2 B
OCDF 39001-02-0 ng/kg | 0.0003 4.8 J 1.5 U 1.5 UJ 1.5 U 1.4 U
2,3,3' 4,4' 5'-Hexachlorobiphenyl (PCB 157) |69782-90-7 ng/kg |0.00003 1.72 J 0.822 U 0.876 UJ 0.818 U 0.813 U
2,3,3' 4,4' 5-Hexachlorobiphenyl (PCB 156) |38380-08-4 ng/kg |0.00003 6.03 1.92 U 2.05 UJ 1.91 U 1.9 U
PCB-105 32598-14-4 ng/kg |0.00003 23.2 J 2.85 J 3.51 J 3.15 J 6.8 J
PCB-114 14472-37-0 ng/kg |0.00003 1.19 J 0.629 U 0.671 UJ 0.626 U 0.724 J
PCB-118 31508-00-6 ng/kg |0.00003 51.8 7.01 J 8.87 J 6.45 J 16.6 J
PCB-123 65510-44-3 ng/kg |0.00003 1.54 J 0.586 U 0.625 UJ 0.583 U 0.58 U
PCB-126 57465-28-8 ng/kg 0.10 0.387 J 0.326 U 0.347 UJ 0.324 U 0.322 U
PCB-167 52663-72-6 ng/kg |0.00003 3.97 J 1.25 U 1.33 UJ 1.24 U 1.39 J
PCB-169 32774-16-6 ng/kg 0.03 0.311 U 0.313 U 0.334 UJ 0.312 U 0.31 U
PCB-189 39635-31-9 ng/kg |0.00003 0.737 U 0.742 U 0.791 UJ 0.739 U 0.734 U
PCB-77 32598-13-3 ng/kg | 0.0001 4.71 J 2.1 U 2.23 UJ 2.09 U 3.56 J
PCB-81 70362-50-4 ng/kg | 0.0003 0.46 U 0.463 U 0.494 UJ 0.461 U 0.458 U
Chemical CAS Unit TEF TEQ. Values TEQ. Values TEQ Values TEQ Values TEQ. Values
1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 0.082 0.0026 0.0075 0.0026 0.00255
1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 0.022 0.00325 0.0033 0.00325 0.0032
1.2 3,4,7,8,9-HpCDF 55673-89-7 ng/kg | 0.01 0.00225 0.00225 0.00225 0.00225 0.0022
1,2,3,4,7,8-HXxCDD 39227-28-6 ng/kg 0.10 0.021 0.021 0.0215 0.0215 0.021
1,2,3,4,7,8-HXCDF 70648-26-9 ng/kg 0.10 0.021 0.021 0.021 0.021 0.0205
1,2.3,6,7,8-HxCDD 57653-85-7 ng/kg | 0.10 0.0235 0.0235 0.0235 0.0235 0.023
1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.0195 0.0195 0.0195 0.0195 0.019
1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.042 0.02 0.0205 0.02 0.02
1.2 3,7,8,9-HxCDF 72918-21-9 ng/kg | 0.10 0.024 0.024 0.0245 0.0245 0.024
1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.22 0.105 0.105 0.105 0.1
1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.0033 0.0033 0.0033 0.0033 0.00315
2.3,4,6,7,8-HxCDF 60851-34-5 ng/kg | 0.10 0.021 0.021 0.021 0.021 0.0205
2,3,4,7,8-PeCDF 57117-31-4 ng/kg | 0.30 0.075 0.033 0.0345 0.0345 0.033
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Attachment L-4 Toxicity Equivalence Calculations for Dioxins
and Dioxin-like Compounds
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-D160- BNSF-E320- BNSF-E380- BNSF-E460- BNSF-H360- BNSF-1120- BNSF-L320- BNSF-SGO1- FDO1-
Sample Name 042822-0-5 042822-0-4 042822-0-4 042922-0-4 042922-0-8 042922-0-6 042922-0-2 041922-0-10 | 041922-0-10
Sample Type N N N N N N N N FD
Sample Location D160 E320 E380 E460 H360 1120 L320 SGO1 SGO1
Sample Date 4/28/2022 4/28/2022 4/28/2022 4/29/2022 4/29/2022 4/29/2022 4/29/2022 4/19/2022 4/19/2022
2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.1 2.2 0.095 0.105 0.09 0.095 0.09 0.095 0.095
2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.039 0.023 0.0105 0.025 0.021 0.0105 0.01 0.0105 0.03
OCDD 3268-87-9 ng/kg | 0.0003 0.0108 0.039 0.0039 0.003 0.00201 0.0042 0.00264 0.0033 0.0066
OCDF 39001-02-0 ng/kg | 0.0003 0.000225 0.00213 0.00021 0.00024 0.000195 0.00021 0.00021 0.000225 0.00021
2,3,3' 4,4' 5'-Hexachlorobiphenyl (PCB 157) |69782-90-7 ng/kg |0.00003| 0.00001281 0.00001248 0.000010635 0.00001515 0.0000399 0.00001461 0.00001413 0.000012255 0.00001215
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156) |38380-08-4 ng/kg ]0.00003 0.0000774 0.0001062 0.0000249 0.0000354 0.0001431 0.0000342 0.000033 0.00002865 0.0000285
PCB-105 32598-14-4 ng/kg ]0.00003 0.0002766 0.000375 0.0000366 0.0001749 0.00042 0.0001731 0.0000486 0.0001296 0.0001368
PCB-114 14472-37-0 ng/kg |0.00003| 0.00002661 0.00002406 0.000008145 0.000011565 0.0000531 0.00001119 0.000010815 0.00000939 0.0000093
PCB-118 31508-00-6 ng/kg ]0.00003 0.000867 0.000798 0.0001485 0.000348 0.001203 0.000366 0.0002517 0.0003 0.0002988
PCB-123 65510-44-3 ng/kg |0.00003| 0.000009135 0.0000291 0.00000759 0.00001077 0.0000414 0.000010425 0.00002376 0.000008745 0.00001821
PCB-126 57465-28-8 ng/kg 0.10 0.01695 0.0165 0.01405 0.01995 0.01835 0.0193 0.01865 0.0162 0.01605
PCB-167 52663-72-6 ng/kg ]0.00003 0.0000195 0.000051 0.0000162 0.00002295 0.0000678 0.0000222 0.00002145 0.0000186 0.00001845
PCB-169 32774-16-6 ng/kg 0.03 0.00489 0.004755 0.00405 0.00576 0.005295 0.005565 0.005385 0.004665 0.004635
PCB-189 39635-31-9 ng/kg |0.00003| 0.00001158 0.00001128 0.000009615 0.000013635 0.00001254 0.0000132 0.00001275 0.00001107 0.00001098
PCB-77 32598-13-3 ng/kg | 0.0001 0.000254 0.000356 0.0000905 0.000328 0.000371 0.000124 0.00012 0.000104 0.000221
PCB-81 70362-50-4 ng/kg | 0.0003 0.0000723 0.00007035 0.00006 0.0000852 0.0000783 0.00008235 0.00007965 0.00006915 0.00006855
Calculated 2,3,7,8-TCDD TEQ. (ng/kg): 0.633 4.251 0.442 0.496 0.425 0.443 0.437 0.446 0.476
Notes:

CAS = Chemical Abstracts Service

J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

N = normal sample

ng/kg = nanogram(s) per kilogram

PCB = polychlorinated biphenyl

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = The analyte was not detected above the reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.
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Attachment L-4 Toxicity Equivalence Calculations for Dioxins
and Dioxin-like Compounds
BNSF Wishram Railyard Human Health Risk Evaluation

BNSF-SGO02- BNSF-SGO3- BNSF-SG11- BNSF-SG13- BNSF-SG23-
Sample Name 041922-0-10 042722-0-5.5 042822-0-5 042522-0-1.5 042122-0-6
Sample Type N N N N N
Sample Location SGO02 SGO3 SG11 SG13 SG23

Sample Date 4/19/2022 4/27/2022 4/28/2022 4/25/2022 4/21/2022

2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.095 0.095 0.1 0.095 0.095
2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.071 0.0105 0.011 0.0105 0.0105
OCDD 3268-87-9 ng/kg | 0.0003 0.0207 0.00072 0.00138 0.0003 0.00156
OCDF 39001-02-0 ng/kg | 0.0003 0.00144 0.000225 0.000225 0.000225 0.00021
2,3,3' 4,4' 5'-Hexachlorobiphenyl (PCB 157) |69782-90-7 ng/kg ]0.00003 0.0000516 0.00001233 0.00001314 0.00001227 0.000012195
2,3,3' 4,4' 5-Hexachlorobiphenyl (PCB 156) |38380-08-4 ng/kg ]0.00003 0.0001809 0.0000288 0.00003075 0.00002865 0.0000285
PCB-105 32598-14-4 ng/kg ]0.00003 0.000696 0.0000855 0.0001053 0.0000945 0.000204
PCB-114 14472-37-0 ng/kg |0.00003 0.0000357 0.000009435 0.000010065 0.00000939 0.00002172
PCB-118 31508-00-6 ng/kg ]0.00003 0.001554 0.0002103 0.0002661 0.0001935 0.000498
PCB-123 65510-44-3 ng/kg ]0.00003 0.0000462 0.00000879 0.000009375 0.000008745 0.0000087
PCB-126 57465-28-8 ng/kg 0.10 0.0387 0.0163 0.01735 0.0162 0.0161
PCB-167 52663-72-6 ng/kg ]0.00003 0.0001191 0.00001875 0.00001995 0.0000186 0.0000417
PCB-169 32774-16-6 ng/kg 0.03 0.004665 0.004695 0.00501 0.00468 0.00465
PCB-189 39635-31-9 ng/kg |0.00003| 0.000011055 0.00001113 0.000011865 0.000011085 0.00001101
PCB-77 32598-13-3 ng/kg | 0.0001 0.000471 0.000105 0.0001115 0.0001045 0.000356
PCB-81 70362-50-4 ng/kg | 0.0003 0.000069 0.00006945 0.0000741 0.00006915 0.0000687
Calculated 2,3,7,8-TCDD TEQ. (ng/kg): 0.811 0.427 0.443 0.429 0.421

Notes:
CAS = Chemical Abstracts Service

J = The analyte was positively identified: the associated numerical value is the approxil

N = normal sample

ng/kg = nanogram(s) per kilogram

PCB = polychlorinated biphenyl

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = The analyte was not detected above the reported sample quantitation limit.

UJ = The analyte was below the reported sample quantitation limit. However, the reported vali
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Appendix L. Human Health Risk Evaluation
BNSF Wishram Sediment Remedial Investigation Report

Attachment L-5

Exposure Scenario Calculations — Inputs
and Output Files



Site-specific
Recreator Soil Inputs
/HTML"<a href=/tmp/Recreator_chem_rs|_01MAR2023_prg3286198.xIsx class=button>Output to XLS</a>
/HTML"<a href=/tmp/Recreator_chem_rs|_01MAR2023_prg3286198.pdf class=button>Output to PDF</a></div>

Recreator
Soil Beach Play Site-
Default Specific
Variable Value Value
A (PEF Dispersion Constant) 16.2302 16.2302
A (VF Dispersion Constant) 11.911 11.911
A (VF Dispersion Constant - mass limit) 11.911 11.911
B (PEF Dispersion Constant) 18.7762 18.7762
B (VF Dispersion Constant) 18.4385 18.4385
B (VF Dispersion Constant - mass limit) 18.4385 18.4385
City (PEF Climate Zone) Selection Default Default
City (VF Climate Zone) Selection Default Default
C (PEF Dispersion Constant) 216.108 216.108
C (VF Dispersion Constant) 209.7845 209.7845
C (VF Dispersion Constant - mass limit) 209.7845 209.7845
foc (fraction organic carbon in soil) g/g 0.006 0.006
F(x) (function dependent on U,,/U;) unitless 0.194 0.194
n (total soil porosity) Loore/Lsoi 0.43396 0.43396
py (dry soil bulk density) g/cm”® 15 15
pp (dry soil bulk density - mass limit) g/cm® 15 15
PEF (particulate emission factor) m3/kg 1359344438 1359344438
ps (soil particle density) g/lcm® 2.65 2.65
Q/Cing (9/m*-s per kg/m®) 93.77 93.77
Q/C,o (g/m*-s per kg/m’) 68.18 68.18
Q/C,o (9/m*-s per kg/m’ - mass limit) 68.18 68.18
A (PEF acres) 0.5 0.5
A (VF acres) 0.5 0.5
As (VF mass-limit acres) 0.5 0.5
AFy., (skin adherence factor) mg/cm* 0 26

AF .6 (skin adherence factor) mg/cm* 0 2.6
AF¢.16 (skin adherence factor) mg/cm” 0 0
AF 46.3 (skin adherence factor) mg/cm* 0 0
AF .5 (skin adherence factor - adult) mg/cm* 0 0
0

AF e (skin adherence factor - child) mg/cm* 2.6
AT, (averaging time) 365 365
BW,., (body weight) kg 15 15
BW,¢ (body weight) kg 15 15
BW5._16 (body weight) kg 80 0

BW 630 (body weight) kg 80 0

BW /e (body weight - adult) kg 80 0

BW /e (body weight - child) kg 15 15
DFScc.aq; (age-adjusted soil dermal factor) mg/kg 0 163524.4
DFSM ec.ai (Mutagenic age-adjusted soil dermal factor) 0 872130.133
ED,¢ (exposure duration - recreator) years 26 6

EDy., (exposure duration) year 2 2

ED,. (exposure duration) year 4 4

EDg.1 (exposure duration) year 10 0
ED16.30 (exposure duration) year 10 0
ED;ec.c (exposure duration - child) years 6 6

EF . (exposure frequency) days/year 0 41

EF,., (exposure frequency) days/year 0 41

EF,.¢ (exposure frequency) days/year 0 41
EFs.16 (exposure frequency) days/year 0 0
EF16.30 (exposure frequency) days/year 0 0

EF c.a (exposure frequency - adult) days/year 0 0

EF ec.c (exposure frequency - child) days/year 0 a1

ET,ec (exposure time - recreator) hours/day 0 8

ET,. (exposure time) hours/day 0 8

ET,.¢ (exposure time) hours/day 0 8

ETe.16 (€xposure time) hours/day 0 0
ET1e.30 (exposure time) hours/day 0 0
ET,ec.a (dult exposure time) hours/day 0 0

ET,ec.c (child exposure time) hours/day 0 8

THQ (target hazard quotient) unitless 0.1 1

IFS ec.aq) (@ge-adjusted soil ingestion factor) mg/kg 0 3280
IFSMc.aai (Mutagenic age-adjusted soil ingestion factor) 0 17493.333
IRS,., (soil intake rate) mg/day 200 200
IRS, (soil intake rate) mg/day 200 200
IRSg.1 (soil intake rate) mg/day 100 0
IRS16.30 (soil intake rate) mg/day 100 0
IRS ¢ (soil intake rate - adult) mg/day 100 0

IRS .. (soil intake rate - child) mg/day 200 200

LT (lifetime - recreator) years 70 70
SAy. (skin surface area) cm“/day 2373 3835
SA,. (skin surface area) cm“/day 2373 3835
SAs.16 (skin surface area) cm“/day 6032 0
SA6.30 (skin surface area) cm“/day 6032 0
SA\ec-a (Skin surface area - adult) cm“/day 6032 0
SA\ec.c (skin surface area - child) cm*/day 2373 3835
TR (target risk) unitless 0.000001 0.000001
T, (groundwater temperature) Celsius 25 25
Theta, (air-filled soil porosity) L/Lsci 0.28396 0.28396
Theta, (water-filled soil porosity) Lyater/Lsoi 0.15 0.15

T (exposure interval) s 819936000 819936000
T (exposure interval) yr 26 26

Ur, (mean annual wind speed) m/s 4.69 4.69

Ui (equivalent threshold value) 11.32 11.32

V (fraction of vegetative cover) unitless 0.5 0.5

Output generated 01MAR2023:19:16:36



Site-specific Beach Play

Recreator Risk-Based Regional Screening Levels (RSL) for Soil

Key: | = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = OW; W = TEF applied; E = RPF applied; G = see user’s guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on DAF="

Chemical

Acenaphthene
Acenaphthylene

Arsenic, Inoraanic

Benzfalanthracene

Benzolalpyrene

Benzolblfluoranthene
Benzola.h.lperviene

Benzolklfluoranthene

Cadmium (Diet)

Chromium(lil), Insoluble Salts

Chrysene

Cobalt

Copper

Dibenzfa,hlanthracene

Methyinaphthalene. 1-

Methyinaphthalene, 2-

Naphthalene

Nickel Soluble Salts

Selenium

Silver

TCDD. 2.3.7 8-

Zinc and Compounds

CAS Number

83329
208-96-8

7440-38-2

56-55-3

50-32-8

205-99-2
191-24-2

207-08-9

7440-43-9

16065-83-1

218-01-9

7440484

7440-50-8

53-70-3

90120

91576

91203

7440-02-0

7782-49-2

7440-22-4

1746-01-6

7440-66-6

Output generated 01MAR2023:19:16:36

Mutagen?

No
No

No

Yes

Yes

Yes
No

Yes

No

No

Yes

No

No

Yes

No

No

No

No

No

No

No

No

No

No
No

No

No

No

No

No

No

No

No

No

No

No

Orqanics
Organics.

Inoraanics

Organics.

Orqanics

Organics
Orqanics.

Organics.

Inoraanics

Inorganics

Orqanics

Inorganics

Inoraanics

Organics.

Orqanics

Organics.

Orqanics

Inorganics

Inoraanics

Inorganics

Orqanics

Inorganics

SFy(mglkg-
day)”

1.50E+00
1.00E-01
1.00E+00

1.00E-01

1.00E-02

1.00E-03

1.00E+00

2.90E-02

1.20E-01

1.30E+05

SF,
Ref

IUR
(ug/m’y"!

4.30E-03
6.00E-05
6.00E-04

6.00E-05

6.00E-06

1.80E-03

6.00E-07

9.00E-03

6.00E-04

3.40E-05

2.60E-04

3.80E401

IUR
Ref

R
(ma/kg-day)

6.00E-02

3.00E-04

3.00E-04

1.00E-04

1.50E+00

3.00E-04

4.00E-02

7.00E-02
4.00E-03
2.00E-02
2.00E-02
5.00E-03
5.00E-03
7.00E-10

3.00E-01

R
Ref

RIC
(ma/m?)

1.50E-05

2.00E-06

1.00E-05

6.00E-06

3.00E-03
9.00E-05

2.00E-02

4.00E-08

Ref

o

>

o

>

o

o

GIABS

1.00E+00
1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00
1.00E+00

1.00E+00

2.50E-02

1.30E-02

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

4.00E-02

1.00E+00

4.00E-02

1.00E+00

1.00E+00

ABS

1.30E-01
1.30E-01

3.00E-02

1.30E-01

1.30E-01

1.30E-01
1.30E-01

1.30E-01

1.00E-03

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

3.00E-02

RBA

1.00E+00
1.00E+00

6.00E-01

1.00E+00

1.00E+00

1.00E+00
1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

Soil
Saturation
Concentration
(malka)

3.94E+02

s
(malL)

3.90E+00
1.61E+01

9.40E-03

1.62E-03

1.50E-03
2.60E-04

8.00E-04

2.00E-03

2.49E-03

2.58E401

2.46E+01

3.10E401

2.00E-04

(em*/a)

5.03E+03
5.03E+03

1.77E+05
5.87E+05

5.99E+05
1.95E+06

5.87E+05

1.81E+05

1.91E+06
2.53E+03
2.48E+03

1.54E+03

2.49E+05

Ky
(em*/a)

3.02E401
3.02E401

2.90E+01

1.06E+03

7.50E401

1.80E+06

4.50E+01

3.50E401

1.52E+401
1.49E+01
9.26E+00
6.50E+01
5.00E+00
8.30E+00
1.49E+03

6.20E401

HLC
(atm-
m®/mole)

1.84E-04
1.14E-04

1.20E-05
4.57E-07

6.57E-07
3.31E-07

5.84E-07

5.23E-06

1.41E-07
5.14E-04
5.18E-04

4.40E-04

5.00E-05

Henry's
Law
Constant
Used in
Calcs
(unitless)

7.52E-03
4.66E-03

4.91E-04

1.87E-05

2.69E-05
1.35E-05

2.39E-05

5.76E-06

2.10E-02

2.12E-02

1.80E-02

2.04E-03

H'and HLC
Ref

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

EPI

PHYSPROP

PHYSPROP

PHYSPROP

Normal
Boiling
Point
BP
(K)

5.52E402
5.53E+02

8.88E+02

741E+02

7.68E+02

7.16E+02
7.59E+02

7.53E+02

1.04E+03

7.21E+02

3.20E+03

2.87E+03

7.97E+02

5.18E402

5.14E+02

4.91E+02

3.19E+03

9.58E+02

2.27E+03

6.52E402

1.18E+03

BP
Ref

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

EPI
EPI

PHYSPROP

PHYSPROP

PHYSPROP

CRC

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

CRC

PHYSPROP

PHYSPROP

EPI

PHYSPROP

; max = ceiling limit exceeded; sat = Csat exceeded.

Critical

Temperature

o
(K)
B8.03E+02
7.92E+02
1.67E+03
9.79E+02
9.69E+02

9.69E+02
1.09E+03

1.02E+03

2.20E+03

9.79E+02
7.40E+03
5.12E+03
9.90E+02
7.71E+02
7.61E+02
7.48E+02
6.99E+03
1.77E+03
6.41E+03
9.78E+02

3.17E+03

Te
YAWS
YAWS

CRC
YAWS
EPA 2001 Fact

eet
EPA 2001 Fact
Sheet
Jobak Method

EPA 2001 Fact
Sheet

YAWS

YAWS
YAWS

YAWS
EPA 2001 Fact
Sheet

Approx. from
Torit=1.5xTBoil

YAWS

Chemical
Type

PAH
PAH

INORGANIC

INORGANIC

INORGANIC

PAH

INORGANIC

INORGANIC

INORGANIC

INORGANIC

INORGANIC

DIOXIN

INORGANIC

Dy
(em?/s)

5.06E-02
4.50E-02

2.61E-02
2.55E-02

2.50E-02
2.39E-02

2.50E-02

2.61E-02

2.36E-02
5.28E-02
5.24E-02

6.05E-02

4.70E-02

D
(em?/s)

8.33E-06
6.98E-06

6.75E-06
6.58E-06

6.43E-06
6.09E-06

6.43E-06

6.75E-06

6.02E-06
7.85E-06
7.78E-06

8.38E-06

6.76E-06

6.72E-07
3.70E-07

6.83E-10

3.87E-06

3.95E-06

6.20E-06

3.46E-09

Particulate
Emission
Factor
(m*/ka)

1.36E+09
1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09
1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

Reservoir
(m®/ka)

1.41E+05
1.89E+05

4.41E+06

5.86E+04

5.80E+04

4.63E+04

1.96E+06

Volatilization
Factor
Mass Limit
(m*/ka)

Volatilization
Factor
Selected
(m®/ka)

1.41E+05
1.89E+05

4.41E+06

5.86E+04
5.80E+04

4.63E+04

1.96E+06

Ingestion SL
TR=1E-06
(malka)

8.66E+00
1.46E+01
1.46E+00

1.46E+01

1.46E+02

1.46E+03

1.46E+00

2.69E+02

6.49E+01

5.99E-05

Dermal SL
TR=1E-06
(malka)

3.47E+00
2.25E+00
2.25E-01

2.25E+00

2.25E+01

2.25E402

2.25E-01

4.14E401

1.00E+01

4.01E-05

Inhalation

TR=1E-06
(malka)

9.85E+04
4.28E+03
1.32E+05

1.32E+06

1.32E+07

2.35E+05

1.32E+08

4.71E+04

1.32E+05

4.25E+02

1.63E+06

1.61E-02

Carcinogenic SL
TR=1E-06
(malka)

2.48E+00
1.95E+00
1.95E-01

1.95E+00

1.95E+01

2.35E405

1.95E+02

4.71E+04

1.95E-01

3.59E401

8.50E+00

1.63E+06

2.40E-05

Ingestion SL | Dermal SL

Child
THQ=1
(malka)

4.01E+04

3.34E+02

2.00E+02

6.68E+01

1.00E+06

2.00E+02

2.67E+04

4.67E+04

2.67E+03

1.34E+04

1.34E+04

3.34E+03

3.34E+03

4.67E-04

2.00E+05

Child
THQ=1
(malka)
6.18E+03

1.34E+02

3.09E+01

3.35E401

7.21E+03

4.126+02

2.06E+03

3.12E-04

Inhalation

Child
THQ=1
(malka)

5.45E405

7.26E404

3.63E+05

2.18E+05

371E+03

3.27E+06

7.26E+08

2.09E+00

Noncarcinogenic SL

THI=
(malka)

5.35E403

9.56E+01

2.68E401

2.23E401

1.00E+06

2.00E+02

2.67E+04

6.25E+03
357E+02
1.21E+03
1.33E+04
3.34E+03
3.34E+03
1.87E-04

2.00E+05

Ingestion SL

THQ=1
(malka)

Dermal
e
Adult
THQ=1
(malka)

Inhalation
L

Adult
THQ=1
(malka)

Noncarcinogenic SL

THI=t
(malka)

Screening
vel
(malka)




Site-specific
Recreator Soil Inputs
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Variable
A (PEF Dispersion Constant)
A (VF Dispersion Constant)
A (VF Dispersion Constant - mass limit)
B (PEF Dispersion Constant)
B (VF Dispersion Constant)
B (VF Dispersion Constant - mass limit)
City (PEF Climate Zone) Selection
City (VF Climate Zone) Selection
C (PEF Dispersion Constant)
C (VF Dispersion Constant)
C (VF Dispersion Constant - mass limit)
foc (fraction organic carbon in soil) g/g
F(x) (function dependent on U,/U;) unitless
n (total soil porosity) Loore/Lsoi
py (dry soil bulk density) g/cm®
Py (dry soil bulk density - mass limit) g/cm®
PEF (particulate emission factor) m3/kg
ps (soil particle density) g/lcm®
Q/Cing (9/m*-s per kg/m®)
Q/C,y (g/m*-s per kg/m’)
Q/C,o (g/m*-s per kg/m’ - mass limit)
A (PEF acres)
A (VF acres)
A (VF mass-limit acres)
AFy_, (skin adherence factor) mg/cm*
AF, (skin adherence factor) mg/cm*
AFe.15 (skin adherence factor) mg/cm?
AF 1630 (skin adherence factor) mg/cm*
AF (. (skin adherence factor - adult) mg/cm*
AF (e (skin adherence factor - child) mg/cm*
AT, (averaging time)
BW,., (body weight) kg
BW,¢ (body weight) kg
BW5._16 (body weight) kg
BW 630 (body weight) kg
BW,ec.a (body weight - adult) kg
BW /e (body weight - child) kg
DFScc.aq; (age-adjusted soil dermal factor) mg/kg
DFSM .. (Mutagenic age-adjusted soil dermal factor) mg/kg
ED,. (exposure duration - recreator) years
ED,., (exposure duration) year
ED,. (exposure duration) year
EDg.16 (exposure duration) year
ED+6.30 (exposure duration) year
ED;ec.c (exposure duration - child) years
EF . (exposure frequency) days/year
EF,., (exposure frequency) days/year
EF,. (exposure frequency) days/year
EF¢.16 (exposure frequency) days/year
EF46.30 (exposure frequency) days/year
EFec.a (exposure frequency - adult) days/year
EFecc (exposure frequency - child) days/year
ET.e (exposure time - recreator) hours/day
ETo.» (exposure time) hours/day
ET,. (exposure time) hours/day
ETe.16 (exposure time) hours/day
ET46.30 (exposure time) hours/day
ETec-a (adult exposure time) hours/day
ETec.c (child exposure time) hours/day
THQ (target hazard quotient) unitless
IFS ec.aq) (@ge-adjusted soil ingestion factor) mg/kg
IFSMec.qj (Mutagenic age-adjusted soil ingestion factor) mg/kg
IRS,., (soil intake rate) mg/day
IRS, (soil intake rate) mg/day
IRS¢.16 (soil intake rate) mg/day
IRS6.30 (soil intake rate) mg/day
IRS¢c.a (soil intake rate - adult) mg/day
IRS ¢ (soil intake rate - child) mg/day
LT (lifetime - recreator) years
SA,.; (skin surface area) cm“/day
SA, (skin surface area) cm“/day
SAg.16 (skin surface area) cm“/day
SA 6.3 (skin surface area) cm?/day
SA cc.a (Skin surface area - adult) cm“/day
SA .. (skin surface area - child) cm“/day
TR (target risk) unitless
Ty (groundwater temperature) Celsius
Theta, (air-filled soil porosity) Lai/Lsgi
Theta,, (water-filled soil porosity) Lyater/Lsoi
T (exposure interval) s
T (exposure interval) yr
Up, (mean annual wind speed) m/s
U, (equivalent threshold value)
V (fraction of vegetative cover) unitless

Output generated 26JUL2023:14:25:32

Recreator

Soil
Default
Value

16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
1.5

1.5
1359344438
2.65
93.77
68.18
68.18
0.5

0.5

0.5

70
2373

2373

6032

6032

6032

2373
0.000001
25

0.28396
0.15
819936000

26
4.69

11.32
0.5

Site-Specific
Value

16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
15

15
1359344438
265

93.77

68.18

68.18

05

05

05

26

26

0.24

0.24

0.24

26

365

10

17

44

80

62

14.667
186383.798
930224.473
26

2

4

10

10

6

41

41

41

41

4677.05
20535.664
200

200

100

100

100

200

70

2989
4258

6032

6032

6032

3835
0.000001
25
0.28396
0.15
819936000

26
4.69

11.32
0.5
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Site-specific
Recreator Soil Inputs
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Variable
A (PEF Dispersion Constant)
A (VF Dispersion Constant)
A (VF Dispersion Constant - mass limit)
B (PEF Dispersion Constant)
B (VF Dispersion Constant)
B (VF Dispersion Constant - mass limit)
City (PEF Climate Zone) Selection
City (VF Climate Zone) Selection
C (PEF Dispersion Constant)
C (VF Dispersion Constant)
C (VF Dispersion Constant - mass limit)
foc (fraction organic carbon in soil) g/g
F(x) (function dependent on U,,/U;) unitless
n (total soil porosity) Loore/Lsoi
py (dry soil bulk density) g/cm®
Py (dry soil bulk density - mass limit) g/cm®
PEF (particulate emission factor) m3/kg
ps (soil particle density) g/cm’
Q/Cing (9/m*-s per kg/m®)
Q/C,o (g/m*-s per kg/m’)
Q/C,o (9/m*-s per kg/m’ - mass limit)
A (PEF acres)
A (VF acres)
A (VF mass-limit acres)
AF ., (skin adherence factor) mg/cm*
AF .6 (skin adherence factor) mg/cm*
AF¢.16 (skin adherence factor) mg/cm”
AF 46.3 (skin adherence factor) mg/cm*
AF .2 (skin adherence factor - adult) mg/cm
AF ... (skin adherence factor - child) mg/cm*
AT, (averaging time)
BW., (body weight) kg
BW,.¢ (body weight) kg
BWe.16 (body weight) kg
BW.30 (body weight) kg
BW ec.a (body weight - adult) kg
BW ec.c (body weight - child) kg
DFScc.aq; (age-adjusted soil dermal factor) mg/kg
DFSM .. (Mutagenic age-adjusted soil dermal factor) mg/kg
ED,¢ (exposure duration - recreator) years
EDy., (exposure duration) year
ED,. (exposure duration) year
EDg.1 (exposure duration) year
ED16.30 (exposure duration) year
EDec.c (exposure duration - child) years
EF,c (exposure frequency) days/year
EF,.» (exposure frequency) days/year
EF,.¢ (exposure frequency) days/year
EFs.16 (exposure frequency) days/year
EF16.30 (exposure frequency) days/year
EF c.a (exposure frequency - adult) days/year
EF ec.c (exposure frequency - child) days/year
ET,ec (exposure time - recreator) hours/day
ET,. (exposure time) hours/day
ET,.¢ (exposure time) hours/day
ETe.16 (€xposure time) hours/day
ET1e.30 (exposure time) hours/day
ET,ec.a (dult exposure time) hours/day
ET,ec.c (child exposure time) hours/day
THQ (target hazard quotient) unitless
IFS ec.aq) (@ge-adjusted soil ingestion factor) mg/kg
IFSMec.q (Mutagenic age-adjusted soil ingestion factor) mg/kg
IRS,., (soil intake rate) mg/day
IRS, (soil intake rate) mg/day
IRS¢.16 (soil intake rate) mg/day
IRS6.30 (soil intake rate) mg/day
IRS¢c.a (soil intake rate - adult) mg/day
IRS ¢ (soil intake rate - child) mg/day
LT (lifetime - recreator) years
SA,.; (skin surface area) cm“/day
SA, (skin surface area) cm“/day
SAg.16 (skin surface area) cm“/day
SAq6.30 (skin surface area) cm?/day
SA cc.a (Skin surface area - adult) cm“/day
SA .. (Skin surface area - child) cm“/day
TR (target risk) unitless
Ty (groundwater temperature) Celsius
Theta, (air-filled soil porosity) Lai/Lsgi
Theta,, (water-filled soil porosity) Lyater/Lsoi
T (exposure interval) s
T (exposure interval) yr
Up, (mean annual wind speed) m/s
Ui (equivalent threshold value)
V (fraction of vegetative cover) unitless

Z

Output generated 01MAR2023:20:12:56

Recreator

Soil
Default
Value
16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
1.5

1.5
1359344438
2.65
93.77
68.18
68.18
0.5

0.5

0.5

70
2373

2373

6032

6032

6032

2373
0.000001
25

0.28396
0.15
819936000

26
4.69

11.32
0.5

Clam Digging
Site-Specific
Value
16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
1.5

1.5
1359344438
2.65

93.77
68.18
68.18

0.5

0.5

0.5

0

0

0.24

0.24

0.24

0

365

0

0

80

80

80

0
272171.52
357225.12
64

0

0

10

- O ®® ® ® OO O

o O = ©
N @
o O
j=l=]
o

100

100

100

0

70

0

0

11813
11813
11813

0
0.000001
25
0.28396
0.15
819936000

26
4.69

11.32
0.5



Site-specific Clam Digging

Recreator Risk-Based Regional Screening Levels (RSL) for Soil

RIS; P = PPRTV; O = OPP;

Chemical

Acenaphthene
Acenaohthviene

Anthracene
Arsenic. Inoraanic
Benzofalovrene

Benzolblfiuoranthene
Benzola.h.iloerviene

Benzolklfluoranthene
Cadmium (Diet)
Chromium(lih. Insoluble Salts
Chrvsene

Cobalt

Cooper

Fluoranthene.
Fluorene
Methvinaphthalene. 1-
Methvinaphthalene. 2-
Naphthalene

Nickel Soluble Salts
Selenium

Silver

TCDD. 2.3.7.8-

Zinc and Compounds

Output generated 01MAR2023:20:12:56

= ATSDR;

CAS Number

83-32-9
208-96-8

120-12-7

7440-38-2

50-32-8

205-99-2
191-24-2

207-08-9

7440439

16065-83-1

218:01-9

7440-48-4

7440-50-8

206-44-0

86-73-7

90-12:0

91-57-6

91-20-3

7440-02-0

7782-49-2

7440224

1746-01-6

7440-66-6

Mutagen?

No
No

No

No

Yes

Yes
No

Yes

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Volatile?

No

No

No
No

No

No

No

No

No

No

No

No

No

No

No

= Cal EPA; X = PPRTV Screening Level; H = HEAST;

Chemical
Tvoe

Oraanics
Oraanics

Oraanics

Inoraanics

Oraanics

Oraanics
Oraanics

Oraanics

Inoraanics

Inoraanics

Oraanics

Inoraanics

Inoraanics

Oraanics

Oraanics

Oraanics

Oraanics

Oraanics

Inoraanics

Inoraanics

Inoraanics

Oraanics

Inoraanics

SF,(mglkg-
dav)’

1.50E+00
1.00E+00

1.00E-01

1.00E-02

1.00E-03

2.90E-02

1.20E-01

1.30E+05

OW; W = TEF applied;

1UR
(ua/m®"!

4.30E-03
6.00E-04

6.00E-05

6.00E-06

1.80E-03

6.00E-07

9.00E-03

3.40E-05

2.60E-04

3.80E+01

IUR

6.00E-02

3.00E-01

! 3.00E-04

! 3.00E-04

! 1.00E-04

1.50E+00

P 3.00E-04

4.00E-02

4.00E-02

4.00E-02

7.00E-02

4.00E-03

C | 200E-02

C | 200E-02

5.00E-03

5.00E-03

C | 7.00E-10

3.00E-01

RfD RfC
Ref | (malka-dav) | Ref (ma/m’)

1.50E-05

2.00E-06

1.00E-05

6.00E-06

3.00E-03

9.00E-05

2.00E-02

4.00E-08

>

>

RfC
Ref GIABS

i
]

s

s

s

s
e

e

2.50E-02

1.30E-02

e

i

i

i

e

e

e

i

4.00E-02

i

4.00E-02

i

e

ABS

1.30E-01
1.30E-01

1.30E-01

3.00E-02

1.30E-01

1.30E-01
1.30E-01

1.30E-01

1.00E-03

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

3.00E-02

RBA

1.00E+00
1.00E+00

1.00E+00

6.00E-01

1.00E+00

1.00E+00
1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

Soil
Saturation

Concentration
(malka)

3.94E+02

s
(malL)

3.90E+00
1.61E+401

4.34E-02

1.62E-03

1.50E-03
2.60E-04

8.00E-04

2.00E-03

2.60E-01

1.69E+00
2.58E+01
2.46E+01

3.10E+01

2.00E-04

(em/a)

5.03E+03
5.03E+03

1.64E+04

5.87E+05

5.99E+05
1.95E+06

5.87E+05

1.81E+05

5.55E+04
9.16E+03
2.53E+03
2.48E+03

1.54E+03

2.49E+05

Ky

(em’/a)

3.02E401
3.02E401

9.82E401

2.90E+01

7.50E401

1.80E+06

4.50E+01

3.50E401

5.50E401
1.526+01
1.49E+01
9.26E+00
6.50E+01
5.00E+00
8.30E+00
1.49E+03

6.20E401

HLC
(atm-
m?/mole)

1.84E-04
1.14E-04

5.56E-05

4.57E-07

6.57E-07
3.31E-07

5.84E-07

5.23E-06

8.86E-06
9.62E-05
5.14E-04
5.18E-04

4.40E-04

5.00E-05

Henry's
Law
Constant
Used in
Cales
(unitiess)

7.52E-03
4.66E-03

2.27E-03

1.87E-05

2.69E-05
1.35€-05

2.39E-05

3.62E-04
3.93E-03
2.10E-02
2.12E-02

1.80E-02

2.04E-03

H'and HLC
Ref
PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP
PHYSPROP
PHYSPROP
PHYSPROP

PHYSPROP

Normal
Boiling
Point
B8P

)

5.52E+02
5.53E402

6.13E+02
8.88E+02
7.68E+02

7.16E+02
7.59E+02

7.53E+02

1.04E+03

7.21E+02
3.20E+03
2.87E+03
6.57E+02
5.68E+02
5.18E+02
5.14E+02
4.91E+02
3.19E+03
9.58E+02
2.27E+03
6.52E+02

1.18E+03

RPF applied; G = see user's quide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

BP
Ref

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

EPI
EPI

PHYSPROP

PHYSPROP

PHYSPROP

CRC

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

CRC

PHYSPROP

PHYSPROP

EPI

PHYSPROP

Critical

Temperature

Te

(K)
8.03E+02
7.92E402
B.73E+02
1.67E+03
9.69E+02

9.69E+02
1.09E+03

1.02E+03

2.20E+03

9.79E+02
7.40E+03
5.12E+03
9.05E+02
8.26E+02
7.71E+02
7.61E+02
7.48E+02
6.99E+03
1.77E+03
6.41E+03
9.78E+02

3.17E+03

Te
Ref

YAWS
YAWS

YAWS

CRC
EPA 2001 Fact

EPA 2001 Fact

Jobak Method

EPA 2001 Fact
Sheet

YAWS

YAWS
YAWS
YAWS
YAWS

YAWS

Approx. from
Tort=1.5xTBoil

YAWS

Chemical
Tvoe
PAH
PAH
PAH
INORGANIC
PAH

PAH
PAH

PAH
INORGANIC
INORGANIC

PAH
INORGANIC

INORGANIC

INORGANIC

INORGANIC

INORGANIC
DIOXIN

INORGANIC

D
(cm’ls)

5.06E-02
4.50E-02

3.90E-02

2.55E-02

2.50E-02
2.39E-02

2.50E-02

2.61E-02

2.76E-02
4.40E-02
5.28E-02
5.24E-02

6.05E-02

4.70E-02

Diw
(em?ls)

8.33E-06
6.98E-06

7.85E-06

6.58E-06

6.43E-06
6.09E-06

6.43E-06

6.75E-06

7.18E-06
7.89E-06
7.85E-06
7.78E-06

8.38E-06

6.76E-06

6.72E-07
3.70E-07

4.85E-08

1.68E-07

3.87E-06

3.95E-06

6.20E-06

3.46E-09

Factor
(m®/ka)

1.36E+09
1.36E+09

1.36E+09
1.36E+09
1.36E+09

1.36E+09
1.36E+09

1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09
1.36E+09

1.36E+09

(m’/ka)

1.41E+05
1.89E+05

5.23E+05

2.81E+05

5.86E+04

5.80E+04

4.63E+04

1.96E+06

(m’/ka)

141E+05
1.89E+05

5.23E+05

2.81E+05
5.86E+04
5.80E+04

4.63E+04

1.96E+06

Ingestion
sL

TR=1E-06
(malka)

2.96E+00
2.03E+00

2.03E+01

2.03E+02

2.03E+03

9.18E+01

2.226401

2.05E-05

Dermal SL
TR=1E-06
(malka)

2.09E+00

5.50E-01

5.50E+00

5.50E+01

5.50E+02

2.49E+01

6.02E+00

2.41E-05

Inhalation
sL

TR=1E-06
(malka)

3.16E+03
1.72E+404

1.72E405

1.72E+06

7.54E+03

1.72E+07

1.51E+03

1.36E+01

5.22E+04

5.15E-04

Carcinogenic SL
=1E-06

(malka)

1.22E+00
4.33E-01

4.33E+00

4.33E+01

7.54E+03

4.33E+02

151E+03

1.96E+01

351E+00

5.22E+04

1.08E-05

Ingestion

(malka)

Dermal | Inhalation
SL SL

Child Child
THQ=1 | THQ=1
(malka) | (malka)

Noncarcinogenic SL
Child

THI=1
(maka)

Ingestion
sL

(malka)

1.46E+05

7.30E405
1.22E403

7.30E402

2.43E+02

3.65E+06

7.30E+02
9.73E+04
9.73E+04
9.73E+04
1.70E+05
9.73E+03
4.87E+04
4.87E+04
1.22E+04
1.22E+04
1.70E-03

7.30E+05

Dermal SL

(maka)

3.96E+04

1.98E+05

8.58E+02

1.98E+02

2.15E+02

2.64E+04

2.64E+04

4.626+04

2.64E+03

1.326+04

2.00E-03

Inhalation
SL

(maka)

1.86E+05

2.48E+04

1.24E+05

1.276+03
1.12E+06

2.48E+08

7.45E-01

Noncarcinogenic SL
Adult

THI=1
(maka)

3.12E+04

1.56E+05

5.02E402

1.55E+02

1.14E+02

3.65E+06

7.23E+02

9.73E+04

2.08E+04

2.08E+04

364E+04

2.08E+03

1.13E+03

4.66E+04

1.206+04

1.20E+04

9.19E-04

7.30E+05

Screening
Level

(malka)



Site-specific
Recreator Soil Inputs

/HTML"<a href=/tmp/Recreator_chem_rs|_02MAR2023_prg2578074.xIsx class=button>Output to XLS</a>
JHTML"<a href=/tmp/Recreator_chem_rs|_02MAR2023_prg2578074.pdf class=button>Output to PDF</a></div>

Variable
A (PEF Dispersion Constant)
A (VF Dispersion Constant)
A (VF Dispersion Constant - mass limit)
B (PEF Dispersion Constant)
B (VF Dispersion Constant)
B (VF Dispersion Constant - mass limit)
City (PEF Climate Zone) Selection
City (VF Climate Zone) Selection
C (PEF Dispersion Constant)
C (VF Dispersion Constant)
C (VF Dispersion Constant - mass limit)
foc (fraction organic carbon in soil) g/g
F(x) (function dependent on U,,/U;) unitless
n (total soil porosity) Loore/Lsoi
py (dry soil bulk density) g/cm®
Py (dry soil bulk density - mass limit) g/cm®
PEF (particulate emission factor) m3/kg
ps (soil particle density) g/cm’
Q/Cing (9/m*-s per kg/m®)
Q/C,o (g/m*-s per kg/m’)
Q/C,o (9/m*-s per kg/m’ - mass limit)
A (PEF acres)
A (VF acres)
A (VF mass-limit acres)
AF ., (skin adherence factor) mg/cm*
AF .6 (skin adherence factor) mg/cm*
AF¢.16 (skin adherence factor) mg/cm”
AF 46.3 (skin adherence factor) mg/cm*
AF .2 (skin adherence factor - adult) mg/cm
AF ... (skin adherence factor - child) mg/cm*
AT, (averaging time)
BW., (body weight) kg
BW,.¢ (body weight) kg
BWe.16 (body weight) kg
BW.30 (body weight) kg
BW ec.a (body weight - adult) kg
BW ec.c (body weight - child) kg
DFScc.aq; (age-adjusted soil dermal factor) mg/kg
DFSM .. (Mutagenic age-adjusted soil dermal factor) mg/kg
ED,¢ (exposure duration - recreator) years
EDy., (exposure duration) year
ED,. (exposure duration) year
EDg.1 (exposure duration) year
ED16.30 (exposure duration) year
EDec.c (exposure duration - child) years
EF,c (exposure frequency) days/year
EF,.» (exposure frequency) days/year
EF,.¢ (exposure frequency) days/year
EFs.16 (exposure frequency) days/year
EF16.30 (exposure frequency) days/year
EF c.a (exposure frequency - adult) days/year
EF ec.c (exposure frequency - child) days/year
ET,ec (exposure time - recreator) hours/day
ET,. (exposure time) hours/day
ET,.¢ (exposure time) hours/day
ETe.16 (€xposure time) hours/day
ET1e.30 (exposure time) hours/day
ET,ec.a (dult exposure time) hours/day
ET,ec.c (child exposure time) hours/day
THQ (target hazard quotient) unitless
IFS ec.aq) (@ge-adjusted soil ingestion factor) mg/kg
IFSMec.q (Mutagenic age-adjusted soil ingestion factor) mg/kg
IRS,., (soil intake rate) mg/day
IRS, (soil intake rate) mg/day
IRS¢.16 (soil intake rate) mg/day
IRS6.30 (soil intake rate) mg/day
IRS¢c.a (soil intake rate - adult) mg/day
IRS ¢ (soil intake rate - child) mg/day
LT (lifetime - recreator) years
SA,.; (skin surface area) cm“/day
SA, (skin surface area) cm“/day
SAg.16 (skin surface area) cm“/day
SAq6.30 (skin surface area) cm?/day
SA cc.a (Skin surface area - adult) cm“/day
SA .. (Skin surface area - child) cm“/day
TR (target risk) unitless
Ty (groundwater temperature) Celsius
Theta, (air-filled soil porosity) Lai/Lsgi
Theta,, (water-filled soil porosity) Lyater/Lsoi
T (exposure interval) s
T (exposure interval) yr
Up, (mean annual wind speed) m/s
Ui (equivalent threshold value)
V (fraction of vegetative cover) unitless

Z

Output generated 02MAR2023:12:14:58

Recreator

Soil
Default
Value
16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
1.5

1.5
1359344438
2.65
93.77
68.18
68.18
0.5

0.5

0.5

70
2373

2373

6032

6032

6032

2373
0.000001
25

0.28396
0.15
819936000

26
4.69

11.32
0.5

Net Fishing Site-
Specific
Value
16.2302
11.911
11.911
18.7762
18.4385
18.4385
Default
Default
216.108
209.7845
209.7845

0.006
0.194

0.43396
1.5

1.5
1359344438
2.65

93.77
68.18
68.18

0.5

0.5

0.5

0

0

0.19

0.19

0.19

0

365

0

0

80

80

80

0
101111.92
132709.395
64

0

0

10

5590

5590

5590

0

0.000001
25
0.28396
0.15
819936000

26
4.69

11.32
0.5



Site-specific Net Fishing

Recreator Risk-Based Regional Screening Levels (RSL) for Soil

RIS; P = PPRTV; O = OPP;

Chemical

Acenaphthene
Acenaohthviene

Anthracene
Arsenic. Inoraanic
Benzfalanthracene
Benzofalovrene

Benzolblfiuoranthene
Benzola.h.iloerviene

Benzolklfluoranthene
Cadmium (Diet)
Chromium(lih. Insoluble Salts
Chrvsene

Cobalt

Copper
Dibenzla.hlanthracene
Fluoranthene.

Fluorene
Indenol1.2.3-cdlovrene
Methvinaphthalene. 1-
Methvinaphthalene. 2-
Naphthalene

Nickel Refinerv Dust
Selenium

Silver

TCDD. 2.3.7.8-

Zinc and Compounds

Output generated 02MAR2023:12:14:58

= ATSDR;

CAS Number

83-32-9
208-96-8

120-12-7

7440-38-2

56-55-3

50-32-8

205-99-2
191-24-2

207-08-9

7440-43-9

16065-83-1

218:01-9

7440-48-4

7440-50-8

53-70-3

206-44-0

86-73-7

193-39-5

90-12:0

91-57-6

91-20-3

NA

7782-49-2

7440224

1746-01-6

7440-66-6

Mutagen?
No
No
No

No

No
No
No
No
No
No
No

No

Volatile?

No

No
No

No

No

No

No

No

No

No

No

No

No

No

No

= Cal EPA; X = PPRTV Screening Level; H

emical
Tvoe

Oraanics
Oraanics

Oraanics

Inoraanics

Oraanics

Oraanics

Oraanics
Oraanics

Oraanics

Inoraanics

Inoraanics

Oraanics

Inoraanics

Inoraanics

Oraanics

Oraanics

Oraanics

Oraanics

Oraanics

Oraanics

Oraanics

Inoraanics

Inoraanics

Inoraanics

Oraanics

Inoraanics

SF,(mglkg-
dav)’

1.50E+00
1.00E-01
1.00E+00

1.00E-01

1.00E-02

1.00E-03

1.00E+00

1.00E-01

2.90E-02

1.20E-01

1.30E+05

SF,
Ref

c

OW; W = TEF applied;

1UR
(ua/m®"!

4.30E-03
6.00E-05
6.00E-04

6.00E-05

6.00E-06

1.80E-03

6.00E-07

9.00E-03

6.00E-04.

6.00E-05

3.40E-05

2.40E-04

3.80E+01

IUR
Ref

R
(malka-dav) | Ref

6.00E-02

3.00E-01

3.00E-04

3.00E-04

1.00E-04

1.50E+00

3.00E-04

4.00E-02

4.00E-02

4.00E-02

7.00E-02

4.00E-03

2.00E-02

1.10E-02

5.00E-03

5.00E-03

7.00E-10

3.00E-01

RfC
(ma/m®)

1.50E-05

2.00E-06

1.00E-05

6.00E-06

3.00E-03
1.40E-05

2.00E-02

4.00E-08

RIC
Ref _GIABS

1.00E+00
1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00
1.00E+00

1.00E+00

2.50E-02

1.30E-02

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

4.00E-02

1.00E+00

4.00E-02

1.00E+00

1.00E+00

ABS

1.30E-01
1.30E-01

1.30E-01

3.00E-02

1.30E-01

1.30E-01

1.30E-01
1.30E-01

1.30E-01

1.00E-03

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

1.30E-01

3.00E-02

RBA

1.00E+00
1.00E+00

1.00E+00

6.00E-01

1.00E+00

1.00E+00

1.00E+00
1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

1.00E+00

Soil
Saturation
Concentration
(malka)

3.94E+02

s
(ma/L)

3.90E+00
1.61E401

4.34E-02

9.40E-03
1.62E-03

1.50E-03
2.60E-04.

8.00E-04

2.00E-03

2.49E-03
2.60E-01

1.69E+00
1.90E-04
2.58E+01
2.46E+01

3.10E+01

2.00E-04

Koe
(em’/a)

5.03E+03
5.03E+03

1.64E+04

1.77E+05
5.87E+05

5.99E+05
1.95E+06

5.87E+05

1.81E+05

1.91E+06
5.55E+04
9.16E+03
1.95E+06
2.53E+03
2.48E+03

1.54E+03

2.49E+05

Ky
(em/a)

3.02E+01
3.02E401

9.82E+01
2.90E+01

1.06E+03

7.50E+01

1.80E+06

4.50E+01

3.50E+01

5.50E+01

1.52E+01
1.49E+01
9.26E+00
1.50E+02
5.00E+00
8.30E+00
1.49E+03

6.20E401

HLC
(atm-
m?/mole)

1.84E-04
1.14E-04

5.56E-05

1.20E-05
4.57E-07

6.57E-07
331E-07

5.84E-07

5.23E-06

1.41E-07
8.86E-06
9.62E-05
3.48E-07
5.14E-04
5.18E-04

4.40E-04

5.00E-05

Henry's
Law
Constant
Used in
Cales
(unitless)
7.526-03
4.86E-03

2.27E-03

4.91E-04
1.87E-05

2.69E-05
1.35€-05

2.39E-05

5.76E-06
3.62E-04
3.93E-03
1.42E-05
2.10E-02
2.12E-02

1.80E-02

2.04E-03

H'and HLC
Ref
PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP
PHYSPROP

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

EPI
PHYSPROP
PHYSPROP
PHYSPROP
PHYSPROP
PHYSPROP

PHYSPROP

Normal
Boiling
Point
B8P

)

5.52E+02
5.53E402

6.13E+02
8.88E+02
741E+02
7.68E+02

7.16E+02
7.59E+02

7.53E+02

1.04E+03

7.21E+02
3.20E+03
2.87E+03
7.97E+02
6.57E+02
5.68E+02
8.09E+02
5.18E+02
5.14E+02

4.91E+02

9.58E+02
2.27E+03
6.52E+02

1.18E+03

RPF applied; G = see user's quide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

BP
Ref

PHYSPROP
PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

EPI
EPI

PHYSPROP

PHYSPROP

PHYSPROP

CRC

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

PHYSPROP

EPI

PHYSPROP

Critical

Temperature

Te

(K)
8.03E+02
7.92E402
B.73E+02
1.67E+03
9.79E+02
9.69E+02

9.69E+02
1.09E+03

1.02E+03

2.20E+03

9.79E+02
7.40E+03
5.12E+03
9.90E+02
9.05E+02
8.26E+02
1.08E+03
7.71E+02
7.61E+02

7.48E+02

1.77E+03
6.41E+03
9.78E+02

3.17E+03

Te
Ref

YAWS
YAWS

YAWS
CRC

YAWS
EPA 2001 Fact

EPA 2001 Fact

Jobak Method

EPA 2001 Fact
Sheet

YAWS

YAWS
YAWS
YAWS
EPA 2001 Fact
Sheet
YAWS
YAWS

EPA 2001 Fact
Sheet

CRC
CRC
Approx. from
Tort=1.5xTBoil

YAWS

Chemical
Tvoe
PAH
PAH
PAH

INORGANIC

INORGANIC
INORGANIC
PAH
INORGANIC

INORGANIC

INORGANIC

INORGANIC

INORGANIC
DIOXIN

INORGANIC

D
(em?Is)

5.06E-02
4.50E-02

3.90E-02

2.61E-02
2.55E-02

2.50E-02
2.39E-02

2.50E-02

2.61E-02

2.36E-02
2.76E-02
4.40E-02
2.47E-02
5.28E-02
5.24E-02

6.05E-02

4.70E-02

Diw
(em?ls)

8.33E-06
6.98E-06

7.85E-06

6.75E-06
6.58E-06

6.43E-06
6.09E-06

6.43E-06

6.75E-06

6.02E-06
7.18E-06
7.89E-06
6.37E-06
7.85E-06
7.78E-06

8.38E-06

6.76E-06

6.72E-07
3.70E-07

4.85E-08

6.83E-10

1.68E-07

3.87E-06

3.95E-06

6.20E-06

3.46E-09

1.36E+09
1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09
1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

1.36E+09

Volatilization

(m’/ka)

141E+05
1.89E+05

5.23E+05

4.41E+08

2.81E+05

5.86E+04

5.80E+04

4.63E+04

1.96E+06

Volatilization
Factor

Vola ation
Factor
Selected
(m’/ka)

141E+05
1.89E+05

5.23E405

4.41E+08

2.81E+05

5.86E+04

5.80E+04

4.63E+04

1.96E+06

Ingestion
sL

TR=1E-06
(malka)

5.96E+00
4.09E+01
4.09E+00

4.09E+01

4.09E+02

4.09E+03

4.09E+00

4.09E+01

1.85E+02

4.47E401

4.13E-05

Dermal SL
TR=1E-06
(malka)

5.62E+00

1.48E+01

1.48E+00

1.48E+01

1.48E+02

1.48E+03

1.48E+00

1.48E+01

6.70E+01

1.62E+01

6.48E-05

Inhalation
sL

TR=1E-06
(malka)

3.18E+03
5.62E+02
1.74E+04

1.74E405

1.74E+06

7.60E+03
1.74E+07
1.52E+03
1.74E+04

1.74E+05

1.37E+01

5.70E+04

5.19E-04

Carcinogenic SL
TR=1E-06
(malka)

2.89E+00
1.07E401
1.09E+00

1.09E+01

1.09E+02

7.60E+03

1.09E+03

1.526+03

1.09E+00

1.09E+01

4.926+01

6.37E+00

5.70E+04

2.40E-05

Ingestion

(malka)

Dermal | Inhalation
SL SL

(malka)

Child
THQ=1
(maka)

Noncarcinogenic SL
Child

THI=1
(maka)

Ingestion
sL

(malka)

2.94E+05

1.47E+406

2.45E+03

1.47E+03

4.91E+02

7.36E+06

1.47E+03

1.96E+05

1.96E+05

1.96E+05

3.44E+05
1.96E+04.
9.82E+04
5.40E+04
2.45E+04
2.45E+04
3.44E-03

1.47E+06

Dermal SL

(maka)

1.07E+05

5.33E+05

2.31E+03

5.33E402

5.78E+02

7A1E+04

7A1E+04

1.24E+05

741E+03

3556404

5.39E-03

Inhalation
SL

(maka)

1.88E+05

2.50E+04

1.25E+05

7.50E+04

1.28E+03
1.75E+05

2.50E+08

7.21E-01

Noncarcinogenic SL
Adult

THI=1
(maka)

7.83E+04

3.91E+05

1.18E+03

3.85E402

2.65E+02

7.36E+06

1.44E+03

1.96E+05

5.22E+04

5.20E+04

9.13E+04
5.22E+03
1.226+03
4.136+04
2.45E+04
2.45E+04
2.09E-03

1.47E+06

Screening
Level

(malka)
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Appendix M. Initial Investigation Data from 2018 — Statistical
Analysis of Surface Samples

This appendix provides the field information from the sediment sampling events and includes
the following:
=  Appendix M-1 - Screening Tables

- Table M-1 - Analytical and Screening Results from 2018 Investigation Step 1 — Benthic
Community Criteria

- Table M-2 — Analytical and Screening Results from 2018 Investigation Step 1 — Bioaccumulation

- Table M-3 - Carcinogenic PAH Statistics from 2018 Investigation Step 1

=  Appendix M-2 - ProUCL Outputs

2259c3e5_23020811 A-2
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -

Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Summary Statistics for Site Samples

Cleanup Cleanup Non-Detects Detects

Objective Screening Frequency of

Analyte (SCO)1 Level (CSL)1 Detection Minimum Maximum Minimum Maximum Mean®

PAHs (mg/kg)
1-Methylnaphthalene NA NA 1/ 1 0.0256 0.0294 0.335(J260.GS.080818 0.335(J260.GS.080818 0.0537
2-Chloronaphthalene NA NA 1/ 1 - -- 0.0256|D200.GS.080718, 1400.GS.080918 0.137]J260.GS.080818 0.0374
2-Methylnaphthalene NA NA 2/ 1 0.0256 0.0294 0.003(D240.GS.080618 0.332(J260.GS.080818 0.0329
Acenaphthene NA NA 1/ 1 0.00768 0.00882 0.139(J260.GS.080818 0.139(J260.GS.080818 0.0196
Acenaphthylene NA NA 2/ 1 0.00768 0.0412 0.0063|D240.GS.080618 0.00827(D200.GS.080718 0.00669
Anthracene NA NA 2/ 1 0.00768 0.00882 0.00655(D240.GS.080618 0.195(J260.GS.080818 0.0237
Benz[a]anthracene NA NA 9 / 11 0.0077 0.00852 0.000966 |D420.GS.080618 0.169(J260.GS.080818 0.0207
Benzo(a)pyrene NA NA 8 / 1 0.0077 0.00852 0.000869(1400.GS.080918 1.23{J260.GS.080818 0.128
Benzo(b)fluoranthene NA NA 8 / 1 0.00768 0.00852 0.00107(D220.GS.080718 0.0527])260.GS.080818 0.0107
Benzo(ghi)perylene NA NA 6 / 11 0.00768 0.00852 0.00251(G200.GS.080718 0.305(J260.GS.080818 0.0318
Benzo(k)fluoranthene NA NA 6 / 11 0.00768 0.00852 0.00166(D260.GS.080618 0.403(J260.GS.080818 0.0409
Chrysene NA NA 6 / 11 0.00768 0.00882 0.00147(G200.GS.080718 0.741(J260.GS.080818 0.0809
Dibenzo(a,h)anthracene NA NA 3/ 1 0.00768 0.0412 0.000823]K120.GS.080818 0.00864 (D240.GS.080618 0.00174
Fluoranthene NA NA 5 / 11 0.00768 0.0412 0.00135(D220.GS.080718 0.00726(D200.GS.080718 0.0036
Fluorene NA NA 3/ 1 0.00768 0.00882 0.00161(D200.GS.080718 0.109(J260.GS.080818 0.0116
Indeno(1,2,3-cd)pyrene NA NA 7 / 1 0.00768 0.00852 0.00106(D220.GS.080718 0.0999/J260.GS.080818 0.0118
Naphthalene NA NA 3/ 1 0.0256 0.0294 0.00428(D240.GS.080618 0.0605/J260.GS.080818 0.0101
Phenanthrene NA NA 4 / 11 0.00768 0.00882 0.00103(D150.GS.080718 0.399(J260.GS.080818 0.0385
Pyrene NA NA 9 / 11 0.00768 0.00852 0.000937|D420.GS.080618 1.82(J260.GS.080818 0.174
total_PAH2 17 300 10 / 11 0.1065 0.1065 0.087113|K120.GS.080818 6.4519(J260.GS.080818 0.711
TPH (mg/kg)
Diesel_Range_Organics 340 510 9 / 11 5.49 25.7 2.71G200.GS.080718 12700]J260.GS.080818 1235
Residual_Range_Organics 3600 4400 11 / 11 - -- 5.95|D420.GS.080618 31000(J260.GS.080818 3112.95
Diesel_Range_Organics (silica gel) 340 510 8 / 11 5.55 113 2.39|D420.GS.080618 4830(J260.GS.080818 470.5
Residual_Range_Organics (silica gel) 3600 4400( 10 / 11 14.2 14.2 5.57|G200.GS.080718 12100/J260.GS.080818 1236
VPH (mg/kg)
C10-C12 Aliphatics NA NA 2 / 10 2.8 7.9 4(J260.GS.080818 5.8|D220.GS.080718, D420.GS.080618 3.347
C10-C12 aliphatic (adjusted) NA NA o / 10 2.6 3.2 - -- -
C10-C12 Aromatics NA NA 0 / 10 -- -- 4.5(1400.GS.080918 13|D240.GS.080618 7.3
C12-C13 Aromatics NA NA 3 / 10 2.8 5.2 7.51D220.GS.080718 111J260.GS.080818 4.61
C5-C6 Aliphatics NA NA 1 / 10 2.8 7.9 5.3|1D420.GS.080618 5.3|D420.GS.080618 3.113
C5-C6 aliphatics (adjusted) NA NA 1 / 10 2.6 3.2 5.3|1D420.GS.080618 5.3|D420.GS.080618 2.87
C6-C8 Aliphatics NA NA 0 / 10 2.8 7.9 -- -- - - --
C6-C8 aliphatic (adjusted) NA NA o / 10 2.6 3.2 -- - - -- --
C8-C10 Aliphatics NA NA 0 / 10 2.8 7.9 -- -- - -- --
C8-C10 aliphatic (adjusted) NA NA o / 10 2.6 3.2 -- -- - - -
C8-C10 Aromatics NA NA 0 / 10 2.8 7.9 -- -- - - -
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -
Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Summary Statistics for Site Samples

Cleanup Cleanup Non-Detects Detects

Objective Screening Frequency of

Analyte (SCO)1 Level (CSL)1 Detection Minimum Maximum Minimum Maximum Mean®

EPH (mg/kg)
C10-C12 Aliphatics NA NA 3 / 10 0.67 3 0.85(D200.GS.080718 21]J260.GS.080818 3.008
C10-C12 Aromatics NA NA o / 10 1.1 6.2 - - -- -
C12-C16 Aliphatics NA NA 8 / 10 0.6 0.61 0.84(K120.GS.080818 32]J260.GS.080818 7.934
C12-C16 Aromatics NA NA 2/ 10 0.56 3.3 1.5(D200.GS.080718 7(1260.GS.080818 1.325
C16-C21 Aliphatics NA NA 10 / 10 - - 1.1|(D420.GS.080618, G260.GS.080718 87(J260.GS.080818 26.69
C16-C21 Aromatics NA NA 10 / 10 - - 1.2|D420.GS.080618 180(J260.GS.080818 28.24
C21-C34 Aliphatics NA NA 10 / 10 - - 3.2|D420.GS.080618 310(J260.GS.080818 94.26
C21-C34 Aromatics NA NA 10 / 10 - - 4.1|G260.GS.080718 890/J260.GS.080818 149.57

Notes:

All concentrations are reported on a dry weight basis

Bolded site sample concentrations are detects

Grey shaded site sample concentrations exceed the SCO
text = site sample concentrations are

greater than the CSL

EPH = extractable petroleum hydrocarbons

J = The analyte was positively identified: the associated numerical value is the
approximate concentration of the analyte in the sample.
PAHs - polycyclic aromatic hydrocarbons

U = Not detected at the reporting limit (or method detection limit or estimated
detection limit if shown)

VPH = volatile petroleum hydrocarbons

1-SCOs and CSLs from Table 8-1 of Ecology

(2021)

2 - Total PAHs calculated by summing
concentrations of individual PAH compounds
(when not detected, 1/2 the reported value
was used as a surrogate concentrations)

3 - Calculated by ProUCL (Version 5.2) using
Kaplan-Meier (KM) method
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -

Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Individual Site Results

Cleanup Cleanup D150 D200 D220 D240 D260 D420

Objective Screening

Analyte (SCO)1 Level (CSL)1 D150-GS-080718 D200-GS-080718 D220-GS-080718 D240-GS-080618 D260-GS-080618 D420-GS-080618 D420-GS-080618-1
8/7/2018 8/7/2018 8/7/2018 8/6/2018 8/6/2018 8/6/2018 8/6/2018

PAHs (mg/kg)
1-Methylnaphthalene NA NA 0.0282|U 0.0256|U 0.0294|U 0.028(U 0.0283(U 0.0275(U 0.027|U
2-Chloronaphthalene NA NA 0.0282 0.0256 0.0294 0.028 0.0283 0.0275 0.027
2-Methylnaphthalene NA NA 0.0282|U 0.0256|U 0.0294|U 0.003|J 0.0283|U 0.0275|U 0.027(U
Acenaphthene NA NA 0.00847|U 0.00769|U 0.00882|U 0.00839|U 0.00849|U 0.00824|U 0.00811(U
Acenaphthylene NA NA 0.00847|U 0.00827 0.00882|U 0.0063(J 0.00849|U 0.00824|U 0.00811|U
Anthracene NA NA 0.00847|U 0.00769|U 0.00882|U 0.00655|) 0.00849|U 0.00824|U 0.00811|U
Benz[a]anthracene NA NA 0.00185|J 0.0173 0.00282|) 0.0233 0.00391|) 0.00824|U 0.000966|)
Benzo(a)pyrene NA NA 0.00248|) 0.134 0.00188|(J 0.0275 0.00424|) 0.00824|U 0.00811|U
Benzo(b)fluoranthene NA NA 0.00286|) 0.0243 0.00107|) 0.0208 0.00521|) 0.00824|U 0.00811|U
Benzo(ghi)perylene NA NA 0.00529|) 0.00769|U 0.00325|) 0.00839|U 0.006|J 0.00824|U 0.00811|U
Benzo(k)fluoranthene NA NA 0.00179|) 0.0177 0.00229|) 0.0143 0.00166|) 0.00824|U 0.00811|U
Chrysene NA NA 0.00172|) 0.113 0.00882|U 0.0189 0.00324|) 0.00824|U 0.00811|U
Dibenzo(a,h)anthracene NA NA 0.00847|U 0.00769|U 0.00882|U 0.00864 0.000931|J 0.00824|U 0.00811|U
Fluoranthene NA NA 0.00268|) 0.00726|) 0.00135|J 0.00839|U 0.00398|J 0.00824|U 0.00811|U
Fluorene NA NA 0.00847|U 0.00161|) 0.00882|U 0.0021(J 0.00849|U 0.00824|U 0.00811|U
Indeno(1,2,3-cd)pyrene NA NA 0.00183|J 0.00769|U 0.00106|J 0.0148 0.00272|) 0.00824|U 0.00811|U
Naphthalene NA NA 0.0282|U 0.00579|) 0.0294|U 0.00428|) 0.0283|U 0.0275|U 0.027(U
Phenanthrene NA NA 0.00103|J 0.00769|U 0.00882|U 0.0129 0.00149|) 0.00824|U 0.00811|U
Pyrene NA NA 0.00437|) 0.0231 0.00257|) 0.0489 0.00531|) 0.00824|U 0.000937|)
total_PAH2 17 30| 0.089375 0.401 0.09126 0.238855 0.098121 0.10305|U 0.095118
TPH (mg/kg)
Diesel_Range_Organics 340 510 50.4|) 459 40|) 180 81.5 5.49(U 5.41(U
Residual_Range_Organics 3600 4400 223 1380 188 781 313 13.7|U 5.95|J
Diesel_Range_Organics (silica gel) 340 510 113|U 57.6|) 20.6|J 219]) 7.88|) 5.49|U 2.39()
Residual_Range_Organics (silica gel) 3600 4400 174() 179(J 88.8|) 907|) 32.3]J6 13.7|U 7.6()
VPH (mg/kg)
C10-C12 Aliphatics NA NA 2.9|U 5.8|U 7.9|U 4.7({U 5.8|) 4.8(U
C10-C12 aliphatic (adjusted) NA NA 3|U 3|1U 3.1|U 3.2|U 2.8|U 2.8(U
C10-C12 Aromatics NA NA 5.1{) 11|J 13|J 8.1|) 8.9|) 9.4|)
C12-C13 Aromatics NA NA 2.9|U 7.5() 8|J 4.7({U 5.2|U 4.8|U
C5-C6 Aliphatics NA NA 2.9|U 5.8|U 7.9|U 4.7({U 5.2|U 5.3(J
C5-C6 aliphatics (adjusted) NA NA 3|U 3|1U 3.1|U 3.2|U 2.8|U 5.3(J
C6-C8 Aliphatics NA NA 2.9|U 5.8|U 7.9|U 4.7({U 5.2|U 4.8|U
C6-C8 aliphatic (adjusted) NA NA 3|U 3|1U 3.1|U 3.2|U 2.8|U 2.8(U
C8-C10 Aliphatics NA NA 2.9|U 5.8|U 7.9|U 4.7({U 5.2|U 4.8|U
C8-C10 aliphatic (adjusted) NA NA 3|U 3|1U 3.1|U 3.2|U 2.8|U 2.8(U
C8-C10 Aromatics NA NA 2.9|U 5.8|U 7.9|U 4.7({U 5.2|U 4.8|U
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -

Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Individual Site Results

Cleanup Cleanup D150 D200 D220 D240 D260 D420

Objective Screening

Analyte (sco)* Level (CSL)* D150-GS-080718 D200-GS-080718 D220-GS-080718 D240-GS-080618 D260-GS-080618 D420-GS-080618 D420-GS-080618-1
8/7/2018 8/7/2018 8/7/2018 8/6/2018 8/6/2018 8/6/2018 8/6/2018

EPH (mg/kg)
C10-C12 Aliphatics NA NA 0.85(J 2.8(U 2.9(U 3|u 3[) 1.3|U
C10-C12 Aromatics NA NA 1.2|U 6.2(U 6.1{U 1.3|U 1.2|U 1.1(U
C12-C16 Aliphatics NA NA 4.3[) 16|J 19(J 2.1)) 0.6|U 0.59(U
C12-C16 Aromatics NA NA 1.5(J 3.3(U 3.2(U 0.7|U 0.6|U 0.59(U
C16-C21 Aliphatics NA NA 11 55 78 11 1.1() 0.82(U
C16-C21 Aromatics NA NA 9.4 33)|J 37 5.6]J 1.2() 0.92(J
C21-C34 Aliphatics NA NA 30 180 270 50 3.2]) 2.9|J
C21-C34 Aromatics NA NA 31 190 230 47 4.6() 3.2|J

Notes:

All concentrations are reported on a dry weight basis

Bolded site sample concentrations are detects

Grey shaded site sample concentrations exceed the SCO
text = site sample concentrations are

greater than the CSL

EPH = extractable petroleum hydrocarbons

J = The analyte was positively identified: the associated numerical value is the
approximate concentration of the analyte in the sample.
PAHs - polycyclic aromatic hydrocarbons

U = Not detected at the reporting limit (or method detection limit or estimated
detection limit if shown)

VPH = volatile petroleum hydrocarbons

1-SCOs and CSLs from Table 8-1 of Ecology

(2021)

2 - Total PAHs calculated by summing
concentrations of individual PAH compounds
(when not detected, 1/2 the reported value
was used as a surrogate concentrations)

3 - Calculated by ProUCL (Version 5.2) using
Kaplan-Meier (KM) method
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -
Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Individual Site Results

Cleanup Cleanup G200 G260 1400 J260 K120

Objective Screening

Analyte (SCO)1 Level (CSL)1 G200-GS-080718 G260-GS-080718 1400-GS-080918 J260-GS-080818 | K120-GS-080818
8/7/2018 8/7/2018 8/9/2018 8/8/2018 8/8/2018

PAHs (mg/kg)
1-Methylnaphthalene NA NA 0.0277|U 0.0284|U 0.0256|U 0.335 0.0257(U
2-Chloronaphthalene NA NA 0.0277 0.0284 0.0256 0.137 0.0257
2-Methylnaphthalene NA NA 0.0277|U 0.0284|U 0.0256|U 0.332 0.0257(U
Acenaphthene NA NA 0.00832|U 0.00852|U 0.00768|U 0.139 0.0077|U
Acenaphthylene NA NA 0.00832|U 0.00852|U 0.00768|U 0.0412(U 0.0077(U
Anthracene NA NA 0.00832|U 0.00852|U 0.00768|U 0.195 0.0077|U
Benz[a]anthracene NA NA 0.00157|) 0.00852|U 0.00211|) 0.169 0.0077|U
Benzo(a)pyrene NA NA 0.00202|) 0.00852|U 0.000869|J 1.23 0.0077|U
Benzo(b)fluoranthene NA NA 0.00227|) 0.00852|U 0.00768|U 0.0527 0.00116(J
Benzo(ghi)perylene NA NA 0.00251|) 0.00852|U 0.00768|U 0.305 0.0056(J
Benzo(k)fluoranthene NA NA 0.00832|U 0.00852|U 0.00768|U 0.403 0.0077|U
Chrysene NA NA 0.00147|) 0.00852|U 0.00768|U 0.741 0.0077|U
Dibenzo(a,h)anthracene NA NA 0.00832|U 0.00852|U 0.00768|U 0.0412(U 0.000823|)
Fluoranthene NA NA 0.00272|) 0.00852|U 0.00768|U 0.0412(U 0.0077|U
Fluorene NA NA 0.00832|U 0.00852|U 0.00768|U 0.109 0.0077|U
Indeno(1,2,3-cd)pyrene NA NA 0.00144|) 0.00852|U 0.00768|U 0.0999 0.00144|)
Naphthalene NA NA 0.0277|U 0.0284|U 0.0256|U 0.0605(J 0.0257|U
Phenanthrene NA NA 0.00832|U 0.00852|U 0.00768|U 0.399 0.0077(U
Pyrene NA NA 0.00369|) 0.00852|U 0.00768|U 1.82 0.00104(J
total_PAH2 17 30| 0.08836 0.1065|U 0.091299 6.4519 0.087113
TPH (mg/kg)
Diesel_Range_Organics 340 510 2.7|J 4.53|J 54.3 12700 25.7|U
Residual_Range_Organics 3600 4400 14 12.3]) 290 31000 35.2|J
Diesel_Range_Organics (silica gel) 340 510 5.55|U 5.68|U 14.1() 4830 3.95|)
Residual_Range_Organics (silica gel) 3600 4400 5.57|J 14.2|U 74.7 12100 19.6
VPH (mg/kg)
C10-C12 Aliphatics NA NA 3.1|U 3.2|U 2.8|U 4() 4.21U
C10-C12 aliphatic (adjusted) NA NA 2.9|U 2.8|U 2.7|U 3|U 2.6|U
C10-C12 Aromatics NA NA 5.2() 5.3|) 4.5]) 5|J 6.4|)
C12-C13 Aromatics NA NA 3.1|U 3.2|U 2.8|U 11 4.21U
C5-C6 Aliphatics NA NA 3.1|U 3.2|U 2.8|U 4(U 4.21U
C5-C6 aliphatics (adjusted) NA NA 2.9|U 2.8|U 2.7|U 3{uU 2.6|U
C6-C8 Aliphatics NA NA 3.1|U 3.2|U 2.8|U 4(U 4.21U
C6-C8 aliphatic (adjusted) NA NA 2.9|U 2.8|U 2.7|U 3|U 2.6|U
C8-C10 Aliphatics NA NA 3.1|U 3.2|U 2.8|U 4(U 4.21U
C8-C10 aliphatic (adjusted) NA NA 2.9|U 2.8|U 2.7|U 3|U 2.6|U
C8-C10 Aromatics NA NA 3.1|U 3.2|U 2.8|U 4(U 4.21U
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Table M-1. Analytical and Screening Results from 2018 Investigation Step 1 -
Benthic Community Criteria

BNSF Wishram Sediment Remedial Investigation Report

Sediment Individual Site Results

Cleanup Cleanup G200 G260 1400 J260 K120

Objective Screening

Analyte (sco)* Level (CSL)* G200-GS-080718 G260-GS-080718 1400-GS-080918 J260-GS-080818 | K120-GS-080818
8/7/2018 8/7/2018 8/9/2018 8/8/2018 8/8/2018

EPH (mg/kg)
C10-C12 Aliphatics NA NA 1.3|U 0.67|U 2.6(U 21)) 1.2|U
C10-C12 Aromatics NA NA 1.2|U 1.2|U 2.3(U 4{u 1.1|U
C12-C16 Aliphatics NA NA 1.3|J 0.61|U 2.6]J 32 0.84|)
C12-C16 Aromatics NA NA 0.62|U 0.61|U 1.2|U 7() 0.56(U
C16-C21 Aliphatics NA NA 3.8]J 1.1) 15 87 3.9|J
C16-C21 Aromatics NA NA 4.3[) 1.4|) 8|J 180 2.5()
C21-C34 Aliphatics NA NA 14 4.4() 64 310 17
C21-C34 Aromatics NA NA 19 4.1() 60 890 20

Notes:
All concentrations are reported on a dry weight basis
Bolded site sample concentrations are detects

Grey shaded site sample concentrations exceed the SCO
text = site sample concentrations are
greater than the CSL

EPH = extractable petroleum hydrocarbons

J = The analyte was positively identified: the associated numerical value is the
approximate concentration of the analyte in the sample.

PAHs - polycyclic aromatic hydrocarbons

U = Not detected at the reporting limit (or method detection limit or estimated

detection limit if shown)

VPH = volatile petroleum hydrocarbons
1-SCOs and CSLs from Table 8-1 of Ecology
(2021)

2 - Total PAHs calculated by summing
concentrations of individual PAH compounds
(when not detected, 1/2 the reported value
was used as a surrogate concentrations)

3 - Calculated by ProUCL (Version 5.2) using
Kaplan-Meier (KM) method
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Table M-2. Analytical and Screening Results from 2018 Investigation Step 1 - Bioaccumulation

BNSF Wishram Sediment Remedial Investigation Report

Preliminary
Natural
Background
Analyte Mean’ Values® Background Data Source
total_PAH' 0.711 0.22|Maximum PQL (2022)"
Diesel_Range_Organics 1235 58.2(Maximum Detect (2022)
Residual_Range_Organics 3113 318|Maximum Detect (2022)
Diesel_Range_Organics (silica gel) 471 58.2(Maximum Detect (2022)
Residual_Range_Organics (silica gel) 1236 318|Maximum Detect (2022)

Notes:

All concentrations are reported on a dry weight basis

Orange-shaded concentrations exceed preliminary natural background value

PAHs - polycyclic aromatic hydrocarbons
PQL - Practical Quantitation Limit

1 - Total PAHSs calculated by summing concentrations of individual PAH compounds (when not detected, 1/2

the reported value was used as a surrogate concentrations)

2 - Same mean concentrations as Table K-1; Calculated by ProUCL (Version 5.2) using Kaplan-Meier (KM)

method; Appendix M-2 provides ProUCL output
3 - background values are in Appendix F
4 - PQL for benzo(a)pyrene




Table M-3. Carcinogenic PAH Statistics from 2018
Investigation Step 1

BNSF Wishram Sediment Remedial Investigation
Report

Summary Statistics for Site Samples Individual Site Results
Non-Detects Detects D150 D200 D220
Frequency of
Analyte Detection Minimum Maximum Minimum Maximum Mean® D150-GS-080718 D200-GS-080718 D220-GS-080718
8/7/2018 8/7/2018 8/7/2018

PAHs
Benz[alanthracene 9 / 11 0.0077 0.00852 0.000966 D420.GS.080618 0.169 J260.GS.080818 0.0207 0.00185(J 0.0173 0.00282(J
Benzo(a)pyrene 8 / 1 0.0077 0.00852 0.000869 1400.GS.080918 1.23 J260.GS.080818 0.128 0.00248(J 0.134 0.00188|(J
Benzo(b)fluoranthene 8 / 11 0.00768 0.00852 0.00107 D220.GS.080718 0.0527 J260.GS.080818 0.0107 0.00286(J 0.0243 0.00107(J
Benzo(k)fluoranthene 6 / 11 0.00768 0.00852 0.00166 D260.GS.080618 0.403 J260.GS.080818 0.0409 0.00179(J 0.0177 0.00229(J
Chrysene 6 / 11 0.00768 0.00882 0.00147 G200.GS.080718 0.741 J260.GS.080818 0.0809 0.00172(J 0.113 0.00882|U
Dibenzo(a,h)anthracene 3 / 1 0.00768 0.0412 0.000823 K120.GS.080818 0.00864 | D240.GS.080618 | 0.00174 0.00847|U 0.00769|U 0.00882|U
Indeno(1,2,3-cd)pyrene 7 / 1 0.00768 0.00852 0.00106 D220.GS.080718 0.0999 J260.GS.080818 0.0118 0.00183|(J 0.00769|U 0.00106(J
Sum TEQ'
cPAH TEQ? 10 / 11 0.00643 0.00643 0.0026544 1400.GS.080918 1.31193 | J260.GS.080818 0.138 0.003754 0.141829 0.003089
Notes:

Bolded site sample concentrations are detects
cPAH - carcinogenic polycyclic aromatic hydrocarbons

J =The analyte was positively identified: the
associated numerical value is the approximate
concentration of the analyte in the sample.
PAHs - polycyclic aromatic hydrocarbons

TEQ = toxicity equivalence

U = Not detected at the reporting limit (or method
detection limit or estimated detection limit if shown)

1 - Values reported for sum TEQs are TEQ results

2 - Carcinogenic PAHs (cPAH) calculated by summing
concentrations of the listed seven individual PAH
compounds (when undetected, 1/2 the reported value
was used as a surrogate concentration)

3 - Calculated by ProUCL (Version 5.2) using Kaplan-

Meier (KM) method
4 - Parent and duplicate value for D420 were not

averaged due to no detects in parent sample. The
Duplicate value was used for calculation of the KM
mean.




Table M-3. Carcinogenic PAH Statistics from 2018

Investigation Step 1
BNSF Wishram Sediment Remedial Investigation

Report
Individual Site Results
D240 D260 D420* G200 G260 1400 J260 K120
Analyte D240-GS-080618 D260-GS-080618 D420-GS-080618 D420-GS-080618-1 G200-GS-080718 G260-GS-080718 1400-GS-080918 J260-GS-080818 | K120-GS-080818
8/6/2018 8/6/2018 8/6/2018 8/6/2018 8/7/2018 8/7/2018 8/9/2018 8/8/2018 8/8/2018

PAHs
Benz[alanthracene 0.0233 0.00391(J 0.00824|U 0.000966|) 0.00157(J 0.00852|U 0.00211(J 0.169 0.0077|U
Benzo(a)pyrene 0.0275 0.00424() 0.00824|U 0.00811|U 0.00202(J 0.00852|U 0.000869|J 1.23 0.0077|U
Benzo(b)fluoranthene 0.0208 0.00521(J 0.00824|U 0.00811|U 0.00227(J 0.00852|U 0.00768|U 0.0527 0.00116(J
Benzo(k)fluoranthene 0.0143 0.00166(J 0.00824|U 0.00811|U 0.00832|U 0.00852|U 0.00768|U 0.403 0.0077|U
Chrysene 0.0189 0.00324(J 0.00824|U 0.00811|U 0.00147(J 0.00852|U 0.00768|U 0.741 0.0077|U
Dibenzo(a,h)anthracene 0.00864 0.000931|J 0.00824|U 0.00811|U 0.00832|U 0.00852|U 0.00768|U 0.0412|U 0.000823|J
Indeno(1,2,3-cd)pyrene 0.0148 0.00272(J 0.00824|U 0.00811|U 0.00144() 0.00852|U 0.00768|U 0.0999 0.00144()
Sum TEQ'
cPAH TEQ? 0.035873 0.005716 0.006221|U 0.00581415 0.003395 0.006433 0.002654|U 1.31193 0.005001
Notes:

Bolded site sample concentrations are detects
cPAH - carcinogenic polycyclic aromatic hydrocarbons

J =The analyte was positively identified: the
associated numerical value is the approximate
concentration of the analyte in the sample.
PAHs - polycyclic aromatic hydrocarbons

TEQ = toxicity equivalence

U = Not detected at the reporting limit (or method
detection limit or estimated detection limit if shown)

1 - Values reported for sum TEQs are TEQ results

2 - Carcinogenic PAHs (cPAH) calculated by summing
concentrations of the listed seven individual PAH
compounds (when undetected, 1/2 the reported value
was used as a surrogate concentration)

3 - Calculated by ProUCL (Version 5.2) using Kaplan-

Meier (KM) method
4 - Parent and duplicate value for D420 were not

averaged due to no detects in parent sample. The
Duplicate value was used for calculation of the KM
mean.




Appendix M-2
ProUCL Output



General Statistics on Uncensored Data

Date/Time of Computation

ProUCL 5.2 3/8/2024 8:45:39 AM

User Selected Options

From File

ProUCL.Input.SD.xls

Full Precision

OFF

From File: ProUCL.Input.SD.xls

General Statistics for Censored Data Set (with NDs) using Kaplan Meier Method

Variable NumObs  # Missing NumDs NumNDs & % NDs Min ND MaxND |KM Mean | KM Var KM SD KM CV
Total Organic Carbon| 12 0 12 0 0.00% N/A N/A 34608 1.374E+9 | 37064 1.071
Total Solids| 23 0 23 0 0.00% N/A N/A 73.44 26.59 5.156 0.0702
Chemical Oxygen Demand| 21 2 19 2 9.52% 200 200 611.9 596539 772.4 1.262
1-Methylnaphthalene| 11 12 1 10 90.91% 0.0256 0.0294 0.0537 0.00791 0.0889 1.656
2-Chloronaphthalene| 11 12 11 0 0.00% N/A N/A 0.0374 0.00109 0.0331 0.884
2-Methylnaphthalene| 11 12 2 9 81.82% 0.0256 0.0294 0.0329 0.00895 0.0946 2.874
Acenaphthene| 11 12 1 10 90.91% 0.00768 | 0.00882 0.0196 0.00143 0.0378 1.924
Acenaphthylene| 11 12 2 9 81.82% 0.00768 0.0412 0.00669 |6.2094E-7 7.8800E-4 0.118
Anthracene| 11 12 2 9 81.82% 0.00768 | 0.00882 0.0237 0.00293 0.0542 2.288
Benz[a]anthracene| 11 12 9 2 18.18% 0.0077 0.00852 0.0207 0.00225 0.0474 2.296
Benzo(a)pyrene| 11 12 8 3 27.27% 0.0077 0.00852 0.128 0.123 0.35 2.734
Benzo(b)fluoranthene| 11 12 8 3 27.27% 0.00768 | 0.00852 0.0107 2.3684E-4 0.0154 1.436
Benzo(ghi)perylene| 11 12 6 5 45.45% 0.00768 | 0.00852 0.0318 0.00746 0.0864 2.713
Benzo(k)fluoranthene| 11 12 6 5 45.45% 0.00768 | 0.00852 0.0409 0.0131 0.115 2.8
Chrysene| 11 12 6 5 45.45% 0.00768 | 0.00882 0.0809 0.0446 0.211 2.609
Dibenzo(a,h)anthracene| 11 12 3 8 72.73% 0.00768 0.0412 0.00174 |5.9546E-6 | 0.00244 1.403
Fluoranthene| 11 12 5 6 54.55% 0.00768 0.0412 0.0036 |4.0447E-6 | 0.00201 0.559
Fluorene| 11 12 3 8 72.73% 0.00768 | 0.00882 0.0116 | 9.4882E-4 0.0308 2.656
Indeno(1,2,3-cd)pyrene| 11 12 7 4 36.36% 0.00768 | 0.00852 0.0118 7.9018E-4 0.0281 2.379
Naphthalene| 11 12 3 8 72.73% 0.0256 0.0294 0.0101 2.5476E-4 0.016 1.584
Phenanthrene| 11 12 4 7 63.64% 0.00768 | 0.00882 0.0385 0.013 0.114 2.964
Pyrene, 11 12 9 2 18.18% 0.00768 | 0.00852 0.174 0.271 0.521 2.989
Diesel_Range_Organics| 11 12 9 2 18.18% 5.49 25.7 1235 13162053 | 3628 2.939
Residual_Range_Organics| 11 12 11 0 0.00% N/A N/A 3113 85718809 | 9258 2.974
Diesel_Range_Organics_SG| 11 12 8 3 27.27% 5.55 113 470.5 1904173 1380 2.933
kidual_Range_Organics_SG| 11 12 10 1 9.09% 14.2 14.2 1236 11864311 | 3444 2.787
C10-C12 Aliphatics_VPH| 10 13 2 8 80.00% 2.8 7.9 3.347 0.957 0.978 0.292
C10-C12 aliphatic_adj_VPH| 10 13 0 10 100.00% 26 3.2 N/A N/A N/A N/A
C10-C12 Aromatics_VPH| 10 13 10 0 0.00% N/A N/A 7.3 8.713 2.952 0.404
C12-C13 Aromatics_VPH| 10 13 3 7 70.00% 2.8 5.2 4.61 8.361 2.892 0.627
C5-C6 Aliphatics_VPH| 10 13 1 9 90.00% 2.8 7.9 3.113 0.684 0.827 0.266
C5-C6 aliphatics_adj_VPH| 10 13 1 9 90.00% 26 3.2 2.87 0.656 0.81 0.282
C6-C8 Aliphatics_VPH| 10 13 0 10 100.00% 2.8 7.9 N/A N/A N/A N/A
C6-C8 aliphatic_adj_VPH| 10 13 0 10 100.00% 26 3.2 N/A N/A N/A N/A
C8-C10 Aliphatics_VPH| 10 13 0 10 100.00% 2.8 7.9 N/A N/A N/A N/A
C8-C10 aliphatic_adj_VPH| 10 13 0 10 100.00% 26 3.2 N/A N/A N/A N/A
C8-C10 Aromatics_VPH| 10 13 0 10 100.00% 2.8 7.9 N/A N/A N/A N/A
C10-C12 Aliphatics_EPH| 10 13 3 7 70.00% 0.67 3 3.008 36.42 6.035 2.006
C10-C12 Aromatics_EPH, 10 13 0 10 100.00% 1.1 6.2 N/A N/A N/A N/A
C12-C16 Aliphatics_EPH| 10 13 8 2 20.00% 0.6 0.61 7.934 104.4 10.22 1.288
C12-C16 Aromatics_EPH, 10 13 2 8 80.00% 0.56 3.3 1.325 3.676 1.917 1.447
C16-C21 Aliphatics_EPH| 10 13 10 0 0.00% N/A N/A 26.69 1117 33.42 1.252




C16-C21 Aromatics_EPH| 10 13 10 0 0.00% N/A N/A 28.24 3011 54.87 1.943
C21-C34 Aliphatics_EPH| 10 13 10 0 0.00% N/A N/A 94.26 13396 115.7 1.228
C21-C34 Aromatics_EPH| 10 13 10 0 0.00% N/A N/A 149.6 73884 271.8 1.817
total_PAH 11 12 10 1 9.09% 0.107 0.107 0.711 3.304 1.818 2.556
General Statistics for Raw Data Sets using Detected Data Only
Variable NumObs @ # Missing = Minimum = Maximum Mean Median Var SD MAD/0.675  Skewness Ccv
Total Organic Carbon| 12 0 3380 107000 34608 13960 1.374E+9 | 37064 14796 0.987 1.071
Total Solids| 23 0 61.9 84.6 73.44 72.9 26.59 5.156 3.855 -0.00677 0.0702
Chemical Oxygen Demand, 19 2 220 2200 655.3 220 675126 821.7 0 1.526 1.254
1-Methylnaphthalene 1 12 0.335 0.335 0.335 0.335 N/A N/A 0 N/A N/A
2-Chloronaphthalene, 11 12 0.0256 0.137 0.0374 0.028 0.00109 0.0331 | 7.4129E-4 3.308 0.884
2-Methylnaphthalene, 2 12 0.003 0.332 0.168 0.168 0.0541 0.233 0.244 N/A 1.389
Acenaphthene 1 12 0.139 0.139 0.139 0.139 N/A N/A 0 N/A N/A
Acenaphthylene, 2 12 0.0063 0.00827 | 0.00729 | 0.00729 1.9405E-6 0.00139 | 0.00146 N/A 0.191
Anthracene. 2 12 0.00655 0.195 0.101 0.101 0.0178 0.133 0.14 N/A 1.322
Benz[a]anthracene 9 12 9.6600E-4 0.169 0.0248 0.00282 | 0.00299 0.0547 0.00185 2.881 2.209
Benzo(a)pyrene 8 12 8.6900E-4 1.23 0.175 0.00336 0.184 0.429 0.00294 2.768 2.444
Benzo(b)fluoranthene 8 12 0.00107 0.0527 0.0138 0.00404 3.3153E-4 0.0182 0.00433 1.667 1.32
Benzo(ghi)perylene 6 12 0.00251 0.305 0.0