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Appendix A. Step1 SPI Camera Field Documentation
This appendix provides the field information from the sediment sampling events and includes the
following:

 Appendix A-1 – Field Notebook Scans
 Appendix A-2 – SPI Camera Field Activities Photo Log
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Appendix A-2
SPI Camera Field Activities Photo Log



Representative Photographs of Field Activities, SPI Camera

PPS0813211135PDX 1

Project Title: Wishram Sediment Remedial Investigation Report

Location: Wishram, Washington

Date: April 10, 2022, and April 12, 2022

SPI Camera Field Activities

Photograph 1: SPI Camera on Boat Deck Photograph 2: Grab Sampler and SPI Camera
on Boat Deck

Date taken: 04/10/2022 Date taken: 04/10/2022



Representative Photographs of Field Activities, SPI Camera

PPS0813211135PDX 2

Photograph 3: SPI Camera Drive Photograph 4: SPI Camera Sediment
Photograph at SG11

Date taken: 04/12/2022 Date taken: 04/12/2022



Representative Photographs of Field Activities, SPI Camera

PPS0813211135PDX 3

Photograph 5: Grab Recovery at SG11

Date taken: 04/12/2022
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Appendix B. Step 1 Grab Sampling Documentation
This appendix provides the field information from the sediment sampling events and includes 
the following:

 Table B-1 – Attempted and Retained Surface Sediment Sample Locations and Details
 Appendix B-1 – Sediment Grab Sampling Logs
 Appendix B-2 – Field Notebook Scans
 Appendix B-3 – Retained and Sampled Grab Photolog
 Appendix B-4 – Representative Field Activities Photolog
 Appendix B-5 – In-situ Sediment Conditions Photolog



Table B-1
Attempted and Retained Surface
Sediment Sample Locations and Details



Table B-1. Attempted and Retained Surface Sediment Sample Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station ID Grab ID Sample Type

Bathymetric 

Elevation
a

(ft NAVD88) Sample Date X Coordinate
b

Y Coordinate
b

Distance 

from Target 

Location (ft)

Recovery 

(cm)

Sample 

Interval 

(cm) Sampled

SG01 SG01-G1 Site 153.836 4/19/2022 1520336.62 117922.02 6.8 10 0-10 Yes

SG02 SG02-G1 Site 145.964 4/19/2022 1520270.95 117854.68 8.5 7 -- No

SG02 SG02-G2 Site 145.964 4/19/2022 1520287.59 117838.27 17.5 5 -- No

SG02 SG02-G3 Site 145.964 4/19/2022 1520263.19 117840.85 13.2 14 0-10 Yes

SG03 SG03-G1 Site 135.685 4/27/2022 1520380.06 117758.17 6.8 5.5 0-5.5 Yes

SG03 SG03-G2 Site 135.685 4/27/2022 1520375.78 117759.00 1.8 2 0-2 Yes

SG03 SG03-G3 Site 135.685 4/27/2022 1520381.47 117761.26 6.7 2 0-2 Yes

SG04 SG04-G1 Site -- 4/25/2022 1520425.51 117642.92 2.5 <1 -- No

SG04 SG04-G2 Site -- 4/25/2022 1520411.40 117638.94 17.0 <1 -- No

SG04 SG04-G3 Site -- 4/25/2022 1520441.77 117654.31 17.0 0 -- No

SG05 SG05-G1 Site -- 4/22/2022 1520439.72 117525.60 2.8 1 -- No

SG05 SG05-G2 Site -- 4/22/2022 1520421.98 117515.32 22.0 0 -- No

SG05 SG05-G3 Site -- 4/22/2022 1520457.63 117531.12 19.5 2 -- No

SG06 SG06-G1 Site -- 4/25/2022 1520602.46 117757.12 4.0 <1 -- No

SG06 SG06-G2 Site -- 4/25/2022 1520584.37 117770.55 22.0 1 -- No

SG06 SG06-G3 Site -- 4/25/2022 1520612.86 117743.19 19.0 1 -- No

SG07 SG07-G1 Site -- 4/22/2022 1520563.45 117673.59 18.0 3 -- No

SG07 SG07-G2 Site -- 4/22/2022 1520575.20 117676.59 5.0 1 -- No

SG07 SG07-G3 Site -- 4/22/2022 1520598.76 117678.23 23.0 0 -- No

SG08 SG08-G1 Site -- 4/22/2022 1520657.05 117538.58 9.0 0 -- No

SG08 SG08-G2 Site -- 4/22/2022 1520662.39 117563.77 20.0 0 -- No

SG08 SG08-G3 Site -- 4/22/2022 1520647.83 117525.64 24.0 <1 -- No

SG09 SG09-G1 Site -- 4/22/2022 1520734.35 117670.94 0.9 0 -- No

SG09 SG09-G2 Site -- 4/22/2022 1520717.12 117676.89 18.0 0 -- No

SG09 SG09-G3 Site -- 4/22/2022 1520734.21 117660.18 11.7 2 -- No

SG10 SG10-G1 Site -- 4/22/2022 1520828.82 117599.67 16.5 0 -- No

SG10 SG10-G2 Site -- 4/22/2022 1520843.74 117626.51 20.5 0 -- No

SG10 SG10-G3 Site -- 4/22/2022 1520846.45 117611.60 4.0 0 -- No

SG11 SG11-G1 Site 154.975 4/28/2022 1520807.22 117999.36 5.0 0 -- No

SG11 SG11-G2 Site 154.975 4/28/2022 1520822.58 118008.23 13.0 5 -- No

SG11 SG11-G3 Site 154.975 4/28/2022 1520798.95 117986.87 20.0 0 -- No

SG12 SG12-G1 Site -- 4/27/2022 1520830.54 117887.32 12.0 0 -- No

SG12 SG12-G2 Site -- 4/27/2022 1520822.96 117901.88 10.2 0 -- No

SG12 SG12-G3 Site -- 4/27/2022 1520804.12 117882.43 17.0 0 -- No

SG13 SG13-G1 Site 132.736 4/25/2022 1521012.94 117998.89 5.5 <1 -- No

SG13 SG13-G2 Site 132.736 4/25/2022 1521012.31 118008.12 5.0 0 -- No

SG13 SG13-G3 Site 132.736 4/25/2022 1521015.13 117984.22 19.1 1.5 0-1.5 Yes

SG14 SG14-G1 Site -- 4/25/2022 1520989.44 117875.80 1.0 0 -- No

SG14 SG14-G2 Site -- 4/25/2022 1520998.47 117889.73 17.5 1 -- No

SG14 SG14-G3 Site -- 4/25/2022 1520969.27 117865.07 23.0 0 -- No

SG15 SG15-G1 Site -- 4/25/2022 1520891.74 117807.18 0.4 0 -- No

SG15 SG15-G2 Site -- 4/25/2022 1520899.25 117794.30 15.0 <1 -- No

SG15 SG15-G3 Site -- 4/25/2022 1520880.85 117820.62 17.0 1 -- No

SG16 SG16-G1 Site -- 4/22/2022 1520921.07 117711.80 15.0 2 -- No

SG16 SG16-G2 Site -- 4/22/2022 1520930.91 117738.28 19.8 <1 -- No

SG16 SG16-G3 Site -- 4/22/2022 1520949.94 117715.16 16.5 3 -- No

SG17 SG17-G1 Site -- 4/22/2022 1521042.22 117670.74 6.0 0 -- No

SG17 SG17-G2 Site -- 4/22/2022 1521030.57 117657.19 23.0 0 -- No

SG17 SG17-G3 Site -- 4/22/2022 1521037.06 117690.20 16.0 0 -- No

SG18 SG18-G1 Site -- 4/25/2022 1521152.79 118102.54 0.2 2 -- No

SG18 SG18-G2 Site -- 4/25/2022 1521140.04 118099.72 13.0 0 -- No

SG18 SG18-G3 Site -- 4/25/2022 1521156.59 118087.03 15.0 1 -- No

SG19 SG19-G1 Site -- 4/25/2022 1521183.61 118107.61 7.0 1 -- No

SG19 SG19-G2 Site -- 4/25/2022 1521180.52 118122.81 10.5 0 -- No

SG19 SG19-G3 Site -- 4/25/2022 1521199.23 118113.79 15.3 0 -- No

SG20 SG20-G1 Site -- 4/25/2022 1521201.51 117985.90 1.6 <1 -- No

SG20 SG20-G2 Site -- 4/25/2022 1521192.95 117973.81 15.3 0 -- No

SG20 SG20-G3 Site -- 4/25/2022 1521214.75 117999.01 20.0 0 -- No

SG21 SG21-G1 Site -- 4/25/2022 1521170.70 117867.89 2.2 0 -- No

SG21 SG21-G2 Site -- 4/25/2022 1521158.69 117856.08 19.0 0 -- No

SG21 SG21-G3 Site -- 4/25/2022 1521174.19 117886.39 17.0 0 -- No

SG22 SG22-G1 Site -- 4/21/2022 1521285.44 117864.17 5.8 0 -- No

SG22 SG22-G2 Site -- 4/21/2022 1521297.49 117847.63 20.5 0 -- No

SG22 SG22-G3 Site -- 4/21/2022 1521284.56 117876.93 12.5 0 -- No
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Table B-1. Attempted and Retained Surface Sediment Sample Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station ID Grab ID Sample Type

Bathymetric 

Elevation
a

(ft NAVD88) Sample Date X Coordinate
b

Y Coordinate
b

Distance 

from Target 

Location (ft)

Recovery 

(cm)

Sample 

Interval 

(cm) Sampled

SG23 SG23-G1 Site 140.902 4/21/2022 1521345.82 118118.77 1.3 3 -- No

SG23 SG23-G2 Site 140.902 4/21/2022 1521346.87 118099.26 21.5 7 0-6 Yes

SG23 SG23-G3 Site 140.902 4/21/2022 1521350.72 118098.92 21.5 <1 -- No

SG24 SG24-G1 Site -- 4/21/2022 1521408.22 118131.31 1.6 <1 -- No

SG24 SG24-G2 Site -- 4/21/2022 1521394.21 118149.07 22.0 0 -- No

SG24 SG24-G3 Site -- 4/21/2022 1521417.14 118113.86 20.5 <1 -- No

SG25 SG25-G1 Site -- 4/21/2022 1521487.39 117940.50 1.3 0 -- No

SG25 SG25-G2 Site -- 4/21/2022 1521491.87 117928.17 13.0 <1 -- No

SG25 SG25-G3 Site -- 4/21/2022 1521469.41 117950.36 20.5 0 -- No

SG26 SG26-G1 Site -- 4/21/2022 1521557.05 118175.75 7.0 <1 -- No

SG26 SG26-G2 Site -- 4/21/2022 1521581.71 118181.77 19.5 <1 -- No

SG26 SG26-G3 Site -- 4/21/2022 1521542.07 118193.28 24.5 <1 -- No

SG27 SG27-G1 Site -- 4/21/2022 1521681.38 117987.01 0.2 0 -- No

SG27 SG27-G2 Site -- 4/21/2022 1521661.18 117992.90 21.0 0 -- No

SG27 SG27-G3 Site -- 4/21/2022 1521692.41 117968.95 21.5 0 -- No

SG28 SG28-G1 Site -- 4/21/2022 1521847.67 117950.29 10.0 0 -- No

SG28 SG28-G2 Site -- 4/21/2022 1521852.33 117970.96 14.0 <1 -- No

SG28 SG28-G3 Site -- 4/21/2022 1521822.65 117963.39 23.0 0 -- No

SG29 SG29-G1 Site -- 4/19/2022 1521729.42 118242.54 7.0 2 -- No

SG29 SG29-G2 Site -- 4/19/2022 1521731.61 118224.10 17.0 7.5 -- No

SG29 SG29-G3 Site -- 4/19/2022 1521731.23 118254.89 16.1 0 -- No

SG30 SG30-G1 Site -- 4/19/2022 1521844.79 118159.72 0.8 <1 -- No

SG30 SG30-G2 Site -- 4/19/2022 1521850.60 118140.40 21.0 <1 -- No

SG30 SG30-G3 Site -- 4/19/2022 1521827.63 118162.07 17.0 <1 -- No

SG31 SG31-G1 Site -- 4/19/2022 1521936.94 118001.57 20.1 <1 -- No

SG31 SG31-G2 Site -- 4/19/2022 1521958.24 117996.25 4.7 0 -- No

SG31 SG31-G3 Site -- 4/19/2022 1521915.19 117998.88 23.0 0 -- No

SG32 SG32-G1 Site -- 4/19/2022 1521738.38 118380.09 16.5 <1 -- No

SG32 SG32-G2 Site -- 4/19/2022 1521739.82 118347.77 21.0 4 -- No

SG32 SG32-G3 Site -- 4/19/2022 1521770.93 118366.02 21.2 0 -- No

SG33 SG33-G1 Site -- 4/19/2022 1521897.52 118243.03 24.7 0 -- No

SG33 SG33-G2 Site -- 4/19/2022 1521863.55 118266.35 16.4 0 -- No

SG33 SG33-G3 Site -- 4/19/2022 1521871.86 118234.11 19.6 <1 -- No

SG34 SG34-G1 Site -- 4/19/2022 1521946.70 118164.08 22.0 0 -- No

SG34 SG34-G2 Site -- 4/19/2022 1521963.79 118151.72 0.4 <1 -- No

SG34 SG34-G3 Site -- 4/19/2022 1521974.57 118135.39 18.5 <1 -- No

D100 D100-G1 Site -- 4/29/2022 1520453.33 117994.56 7.0 0 -- No

D100 D100-G2 Site -- 4/29/2022 1520441.61 117994.81 11.0 0 -- No

D100 D100-G3 Site -- 4/29/2022 1520452.17 117980.92 20.0 0 -- No

D160 D160-G1 Site 153.394 4/28/2022 1520506.84 117996.04 9.0 0 -- No

D160 D160-G2 Site 153.394 4/28/2022 1520492.76 118002.00 17.0 0 -- No

D160 D160-G3 Site 153.394 4/28/2022 1520514.70 117984.03 21.0 5 0-5 Yes

D240 D240-G1 Site -- 4/28/2022 1520581.08 118005.88 10.5 0 -- No

D240 D240-G2 Site -- 4/28/2022 1520592.26 117989.93 10.0 0 -- No

D240 D240-G3 Site -- 4/28/2022 1520573.55 117998.69 20.0 0 -- No

E320 E320-G1 Site 153.354 4/28/2022 1520671.71 117993.00 0.5 0 -- No

E320 E320-G2 Site 153.354 4/28/2022 1520667.30 117973.94 19.5 0 -- No

E320 E320-G3 Site 153.354 4/28/2022 1520659.82 117990.58 13.0 4 0-4 Yes

E380 E380-G1 Site 155.561 4/28/2022 1520729.99 117994.21 3.0 0 -- No

E380 E380-G2 Site 155.561 4/28/2022 1520714.49 117992.40 17.0 3 0-3 Yes

E380 E380-G3 Site 155.561 4/28/2022 1520737.77 117997.08 6.8 4 0-4 Yes

E460 E460-G1 Site 149.078 4/29/2022 1520475.89 117902.19 1.5 4 0-4 Yes

E460 E460-G2 Site 149.078 4/29/2022 1520468.89 117898.49 10.0 0 -- No

E460 E460-G3 Site 149.078 4/29/2022 1520487.85 117888.20 19.0 3 0-3 Yes

H260 H260-G1 Site -- 4/29/2022 1520713.84 117935.92 1.0 0 -- No

H260 H260-G2 Site -- 4/29/2022 1520697.89 117932.39 18.0 0 -- No

H260 H260-G3 Site -- 4/29/2022 1520728.15 117943.69 20.0 0 -- No

H360 H360-G1 Site 139.999 4/29/2022 1520547.89 117850.59 2.0 1 0-1 Yes

H360 H360-G2 Site 139.999 4/29/2022 1520540.34 117831.99 22.0 4 0-4 Yes

H360 H360-G3 Site 139.999 4/29/2022 1520537.40 117856.78 14.0 8 0-8 Yes

I120 I120-G1 Site 149.896 4/29/2022 1520615.95 117930.01 1.0 3 0-3 Yes

I120 I120-G2 Site 149.896 4/29/2022 1520598.95 117922.23 19.5 6 0-6 Yes

I120 I120-G3 Site 149.896 4/29/2022 1520622.76 117918.42 15.0 4 0-4 Yes

L320 L320-G1 Site 133.851 4/29/2022 1520676.71 117853.93 3.0 2 0-2 Yes
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Table B-1. Attempted and Retained Surface Sediment Sample Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station ID Grab ID Sample Type

Bathymetric 

Elevation
a

(ft NAVD88) Sample Date X Coordinate
b

Y Coordinate
b

Distance 

from Target 

Location (ft)

Recovery 

(cm)

Sample 

Interval 

(cm) Sampled

L320 L320-G2 Site 133.851 4/29/2022 1520663.20 117846.13 17.5 0 -- No

L320 L320-G3 Site 133.851 4/29/2022 1520688.73 117840.68 17.0 2 0-2 Yes

BG01 BG01-G1 Background -- 4/20/2022 1542519.95 115839.58 6.0 <1 -- No

BG01 BG01-G2 Background -- 4/20/2022 1542541.97 115839.69 21.5 <1 -- No

BG01 BG01-G3 Background -- 4/20/2022 1542497.68 115836.13 24.2 <1 -- No

BG02 BG02-G1 Background -- 4/20/2022 1539726.62 113144.45 1.8 3 -- No

BG02 BG02-G2 Background -- 4/20/2022 1539706.27 113134.37 22.0 <1 -- No

BG02 BG02-G3 Background -- 4/20/2022 1539732.83 113151.83 9.5 2 -- No

BG03 BG03-G1 Background -- 4/20/2022 1536453.91 111940.71 6.5 0 -- No

BG03 BG03-G2 Background -- 4/20/2022 1536482.86 111929.96 25.0 0 -- No

BG03 BG03-G3 Background -- 4/20/2022 1536446.83 111955.62 18.8 0 -- No

BG04 BG04-G1 Background -- 4/20/2022 1533370.71 112577.14 3.8 0 -- No

BG04 BG04-G2 Background -- 4/20/2022 1533374.16 112557.07 20.0 0 -- No

BG04 BG04-G3 Background -- 4/20/2022 1533376.98 112593.19 17.1 0 -- No

BG05 BG05-G1 Background -- 4/20/2022 1531444.54 114404.06 6.0 0 -- No

BG05 BG05-G2 Background -- 4/20/2022 1531430.81 114422.01 23.0 0 -- No

BG05 BG05-G3 Background -- 4/20/2022 1531451.26 114390.65 18.5 0 -- No

BG06 BG06-G1 Background -- 4/20/2022 1528929.34 116888.77 5.9 0 -- No

BG06 BG06-G2 Background -- 4/20/2022 1528930.11 116862.92 21.0 0 -- No

BG06 BG06-G3 Background -- 4/20/2022 1528929.34 116906.01 21.6 4 -- No

BG07 BG07-G1 Background -- 4/21/2022 1526554.16 118948.51 1.6 0 -- No

BG07 BG07-G2 Background -- 4/21/2022 1526545.60 118931.43 20.0 0 -- No

BG07 BG07-G3 Background -- 4/21/2022 1526558.99 118967.83 19.1 <1 -- No

BG08 BG08-G1 Background -- 4/21/2022 1528828.17 118381.86 0.3 0 -- No

BG08 BG08-G2 Background -- 4/21/2022 1528808.34 118388.63 22.0 0 -- No

BG08 BG08-G3 Background -- 4/21/2022 1528838.80 118371.22 14.0 0 -- No

BG09 BG09-G1 Background -- 4/21/2022 1530186.05 117528.97 14.5 0 -- No

BG09 BG09-G2 Background -- 4/21/2022 1530191.88 117517.56 1.5 0 -- No

BG09 BG09-G3 Background -- 4/21/2022 1530193.11 117500.32 17.8 0 -- No

BG10A
c

BG10Ac-G1 Background -- 4/20/2022 1532483.66 117377.29 570 2 -- No

BG10A
c

BG10Ac-G2 Background -- 4/20/2022 1532466.37 117388.73 552 0 -- No

BG10A
c

BG10Ac-G3 Background -- 4/20/2022 1532490.46 117356.30 588 0 -- No

BG11 BG11-G1 Background -- 4/20/2022 1536582.49 118256.48 15.0 0 -- No

BG11 BG11-G2 Background -- 4/20/2022 1536587.30 118262.12 9.2 0 -- No

BG11 BG11-G3 Background -- 4/20/2022 1536618.09 118266.63 22.5 0 -- No

BG12 BG12-G1 Background -- 4/20/2022 1538899.44 119725.92 8.8 <1 -- No

BG12 BG12-G2 Background -- 4/20/2022 1538903.02 119712.45 7.6 0 -- No

BG12 BG12-G3 Background -- 4/20/2022 1538891.86 119736.31 5.0 <1 -- No

BG13 BG13-G1 Background
d -- 4/21/2022 1542636.86 118224.60 NT 11 0-10 Yes

BG14 BG14-G1 Background
d -- 4/27/2022 1541923.51 119101.89 NT 4 0-3 Yes

BG14 BG14-G2 Background
d -- 4/27/2022 1541924.63 119102.05 1.2 6.5 0-5.5 Yes

BG14 BG14-G3 Background
d -- 4/27/2022 1541930.28 119100.35 6.8 4 0-3 Yes

BG15 BG15-G1 Background
d -- 4/27/2022 1534632.59 111156.99 NT 11 0-10 Yes

BG16 BG16-G1 Background
d -- 4/27/2022 1533741.83 111539.23 NT 17 0-10 Yes

BG17 BG17-G1 Background
d -- 4/27/2022 1533741.83 111539.23 NT 20 0-10 Yes

BG18 BG18-G1 Background
d -- 4/27/2022 1531750.74 112057.48 NT 13 0-10 Yes

BG19 BG19-G1 Background
d -- 4/27/2022 1531163.01 116612.51 NT 12 0-10 Yes

BG20 BG20-G1 Background
d -- 4/29/2022 1542294.04 119025.98 NT 10 0-10 Yes

b
 X-Y Coordinates in U.S. survey feet, North American Datum 1983 Oregon State Plane North.

c
 Planned Station BG10 was too difficult to access/attempt sample and was replaced with Alternate Station BG10A

Notes:

< = less than

-- = no recovery or not applicable/not recorded

cm = centimeter(s)

ft = foot/feet

ID = identification

NT = No Target Location; Station was added based on the presence of sediment

NAVD88 = North American Vertical Datum 1988

U.S. = United States

d
 Sample station added in field due to no recovery at planned background stations. Team observed an area on the northeast side of Miller Island where 

sediment appeared to be prevalent. 

a
 Bathymetric Survey data, February 2022 presented in North American Vertical Datum of 1988 (NAVD88) (feet)
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Appendix B-1
Sediment Grab Sampling Logs







St.idonlD: �G,c:,3 ,..,,n1•f)'/3et.0no11r 

y/Background: £ & I I}'\ t'.l--8. �
Sample Date: 

Site Name: BNSF Wishram 
Project Number: D3S93500 
Project Location: Wishram WA 

Tlde D;atum: 

Water Elevation: 

Station Arrival: 

NAVD 88 

TBD 

112,.q L.\ I -i7 \:i.2-
Vessel: fr'�=l;�fi:'.!g � Station Depart t-, I -z 
SampUng Crew: , l· 1.A,Ul.\C. \-t 

C. ::tI2 fl.C-UZ..S o f\J 

� · bl.lff:IEl"D 

� . s 'fl"Nl):\1'\J A-
Distance from 
Target Center 

Attempt# (ft) Time 
1 

L,. � \l 3 3'
2 ' . '153 11'1'2.-
3 lP t�/,,, l \s-t>
4 

5 

6 

7 

8 

9 

10 

Logged by: 

River Mile: 

Collection method: 

As-Sampled Coordinates (International Feet) 

EastinQ 

\ 5'.L O 32>b .. Db 

l �7.. 0 315'°, 7�
1S-1,03� I. '-17 

NorthlnQ 
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---· 

Power Grab Sampler 

Water Recovery Sample 
Depth (ft) (cm) Interval (cm) 

'2S.Y 5.S" 0-�-<
z.yS 2 o-'1.. 

24.'1 2 0 ..., ?.--

Sediment description (grain size, odor, color) for each grab: 
1310 L.ov•'1" 

- f' (Z..oB E w\ L-e. J'.lPL, ,Ne 

" 

- l-tA-R-v . s� - lh�D. (-,12..P.tl\lCD
I 0 DDrt 

So ""- � t 14€-� 
�· 2 .c;'t I 2 lVLl2'1 

--i-t-oL-D 
Dkfl.� Gr26 

8/2,CWN) 

In composite? 

"J 
'I 

'I 

15. I+ 

2 - V \ bf.o t>ID rvoT P--€- (..ofl..,l) � L... \11-\: s� �s

A�ovc:-

?-
I I L- \ '1\->i . s;; Pr fr- {;, A� J'.\0ilJ r;:.

Sample Time: 12.,c� Sample ID: gC\J ,:'.) F- 5 Go 3- 0½'.2-l 1."2.- ..- o- S-. $" 

Analytical Suite: G:r Ammonia (SM4500 NH3) B"'r. Sulfides (SW9030) er:.tals (SW6020B/SW74708) &TOC (SW9060A) 

Notes: 

0' PCB congeners (EPA 1669() & Dio�Furans (EPA 1613B) 
f3"' TPH ORO/RRO (NWTPH-Ox) SVOCs and PAHs (SW8270E/SW8270E·SIM) 

Sample depth reported In fleld summary table will t>. average depth of the gr11bs included In composite. 

-

Reviewed by: J..11,)_A__/ Oate: 

i 

�nsiu (07928/06913) 





JUFJUF

JUF

JUF

JUF

1

2

3











  



From: Ulrich, Jennifer/PDX
Sent: Thursday, May 5, 2022 11:15 AM
To: Ulrich, Jennifer/PDX
Subject: SG11

Sent from my iPhone. Please excuse the misspellings and grammatical errors. 

Ulrich, Jennifer AAB00325511
Text Box
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Ulrich, Jennifer AAB00325511
Line

Ulrich, Jennifer AAB00325511
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Ulrich, Jennifer AAB00325511
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Stadon ID: 
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y/Background: 

Sample Date: 

Vessel: 

Sampling Crew: 

Attempt# 
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Site Name: BNSF Wlshram 
Project Number: D3S93500 
Prolect Location: Wlshram WA 

Tide Datum: 

Water Elevation: 
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Target Center 

As-Sampled Coordinates (International Feet) 

(ft) Time Eastlnq Northlnq 
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Sediment description (grain size, odor, color) for each grab: 

NAVO 88 
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Octllb 
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Power Grab Sampler 

Water Recovery Sample 
Depth (ft) (cm) Interval (cm) In comoosite7 
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Sample ID: 8'1'J.S�- 6b \S"- o'-l 2,,-i,.1,- o- \O Sample Time: 04U:-

Analytical Suite: ✓Ammonia (SM4500 NH3) �. Sulfides (SW9030) �etals (SW6020B/SW7470B) &TOC (SW9060A) 
GY'pce congeners (EPA 1669C) & Dlo�urans (EPA 16139)
if TPH DRO/RRO (NWTPH-Dx) SVOCs and PAHs {SW8270E/SW8270E-SIM) �ralnslze (D7928/D6913) 

Notes: Sample depth reported In field summary table will be average depth of the grabs Included In composite. 
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t"'rtfflill"Y/ :>e1.0rtUdf' 
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Sample Date:
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Attempt#
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Site Name: BNSF Wishram 
Project Number. 03S93500
Project Location: Wlshram WA 

Tlde Datum:

Water Elevation:

Station Arrival:

yl l., 11.2. � 11 AM fr T�i:6l_u.,e,.) Station Depart 

..J . \A.(,.!?:: I (.., \.I 
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Distance from 
Target Center 

(ft) Time 
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Logged by:

River Mlle: 

Collection method: 

As-Sampled Coordinates (International Feet)

Eastinq Northing
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Sediment description (grain size, odor, color) for each grab:

NAVD 88

TBD 

101..� 
I O I-./ -z.... 
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,,,--
Power Grab Samoler

Water Recovery Sample
Depth (ft) (cm) Interval (cm) In composite? 
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Sample ID: \3t'V � f. l3G t'D-0 � 2, 1 '2..2- - O - 1-:> Sample Time: l 035"""

Analytical Suite: �mmonla (SM4500 NH3) S"T. Sulfides (SW9030) �tals (SW60208/SW74708) &TOC (SW9060A)

�B congeners (EPA 1669() & Olox�urans (EPA 16138)
TPH DRO/RRO (NWTPH•Dx) SVOCs and PAHs (SW8270E/SW8270E·SIM) �lnslze (07928/06913)

Notes: Sample depth reported In fleld summary table will be average depth of the grabs Included In composite.
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Sill! Name: BNSF Wlshram 
Project Number. 03593500 
Prolect Locatloni Wlshram, WA 

Tide Datum: 

Water Elevation: 
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Distance from 
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Collection method: 
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Sediment description (grain size, odor, color) for each grab: 
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Water Recovery Sample 
Oeoth (ft) (cm) Interval (cm) In composite? 
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Notes: 
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From:                                                       Ulrich, Jennifer/PDX
Sent:                                                         Thursday, May 5, 2022 11:14 AM
To:                                                            Ulrich, Jennifer/PDX
Subject:                                                   BG20
 

 

Sent from my iPhone. Please excuse the misspellings and grammatical errors. 



Appendix B-2
Field Notebook Scans

































Appendix B-3
Retained and Sampled Grab Photolog



 

Photo Log 

 

230310164812_8a3eb809 1 

 

Project Title Wishram Sediment Remedial Investigation Report 

Location Wishram, Washington 

Date April 19, 2022, to April 29, 2022 

 

Sediment Grab Sampling 

  

Photograph 1: SG01 Grab Attempt 1 - Recovery Photograph 2: SG02 Grab Attempt 3 - Recovery  

Date taken: 04/19/22 Date taken: 04/19/22 



Wishram Sediment Remedial Investigation Report 

April 19, 2022, to April 29, 2022 

2 230310164812_8a3eb809 

  

Photograph 3: SG03 Grab Attempt 1 - Recovery Photograph 4: SG11 Grab Attempt 2 - Recovery  

Date taken: 04/27/22 Date taken: 04/28/22 

  

Photograph 5: SG13 Grab Attempt 3 - Recovery  Photograph 6: SG23 Grab Attempt 2 - Recovery 

Date taken: 04/25/22 Date taken: 04/21/22 



Wishram Sediment Remedial Investigation Report 

April 19, 2022, to April 29, 2022 

230310164812_8a3eb809 3 

  

Photograph 7: D160 Grab Attempt 3 - Recovery Photograph 8: E320 Grab Attempt 3 - Recovery  

Date taken: 04/28/22 Date taken: 04/28/22 

  

Photograph 9: E380 Grab Attempt 2 - Recovery Photograph 10: E460 Grab Attempt 1 - Recovery 

Date taken: 04/28/22 Date taken: 04/29/22 



Wishram Sediment Remedial Investigation Report 

April 19, 2022, to April 29, 2022 

4 230310164812_8a3eb809 

  

Photograph 11: H360 Grab Attempt 3 - Recovery Photograph 12: I120 Grab Attempt 2 - Recovery 

Date taken: 04/29/22 Date taken: 04/29/22 

  

Photograph 13: L320 Grab Attempt 1 - Recovery  Photograph 14: BG13 Grab Attempt 1 - Recovery 

Date taken: 04/29/22 Date taken: 04/21/22 



Wishram Sediment Remedial Investigation Report 

April 19, 2022, to April 29, 2022 

230310164812_8a3eb809 5 

  

Photograph 15: BG14 Grab Attempt 2 - Recovery Photograph 16: BG15 Grab Attempt 1 - Recovery 

Date taken: 04/27/22 Date taken: 04/27/22 

 
 

 

Photograph 17: BG16 Grab Attempt 1 - Recovery Photograph 18: BG17 Grab Attempt 1 - Recovery 

Date taken: 04/27/22 Date taken: 04/27/22 



Wishram Sediment Remedial Investigation Report 

April 19, 2022, to April 29, 2022 

6 230310164812_8a3eb809 

 

 

Photograph 19: BG19 Grab Attempt 1 - Recovery  

Date taken: 04/27/22  
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Representative Field Activities Photolog



Wishram Sediment Remedial Investigation Report
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Project Title: Wishram Sediment Remedial Investigation Report

Location: Wishram, Washington

Date: April 19, 2022 to April 29, 2022

Representative Field Activities

Photograph 1: SG01 Grab Attempt 1 – Grab
Sampler over Water

Photograph 2: SG01 Grab Attempt 1 - Drive

Date taken: 4/19/22 Date taken: 4/19/22



Wishram Sediment Remedial Investigation Report

2259c3e5_23020811 2

Photograph 3: BG08 Grab Attempt 3 –
No Recovery

Photograph 4: SG19 Grab Attempt 3 –
Rock in Jaw

Date taken: 4/21/2022 Date taken: 4/25/22



Wishram Sediment Remedial Investigation Report

2259c3e5_23020811 3

Photograph 5: SG29 Grab Attempt 2 – Shells
Recovered

Photograph 6: SG01 Grab Attempt 1 –
Overlying Water

Date taken: 4/19/22 Date taken: 4/19/22



Wishram Sediment Remedial Investigation Report

2259c3e5_23020811 4

Photograph 7: BG13 Grab Attempt 1 - Measuring
Recovery

Photograph 8: SG01 Attempt 1 – Homogenizing
and Sampling

Date taken: 4/21/22 Date taken: 4/19/22
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Photographs of In-situ Sediment Conditions

2259c3e5_23020811 1

Project Title: Wishram Sediment Remedial Investigation Report

Location: Wishram, Washington

Date: April 19, 2022 to April 29, 2022

Sediment Grab In-situ Conditions

Photograph 1: SG01 Grab Attempt 1 - In-situ Sediment Surface Photograph 2: SG02 Grab Attempt 3 - In-situ Sediment Surface

Date taken: 4/19/22 Date taken: 4/19/22



2259c3e5_23020811 2

Photograph 3: SG03 Grab Attempt 1 - In-situ Sediment Surface Photograph 4: SG04 Grab Attempt 3 - In-situ Sediment Surface

Date taken: 4/27/22 Date taken: 4/25/22

Photograph 5: SG05 Grab Attempt 1 - In-situ Sediment Surface Photograph 6: SG06 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/22/22 Date taken: 4/25/22

Photographs of In-situ Sediment Conditions
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Photograph 7: SG07 Grab Attempt 1 - In-situ Sediment Surface Photograph 8: SG08 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/22/22 Date taken: 4/22/22

Photograph 9: SG09 Grab Attempt 1 - In-situ Sediment Surface Photograph 10: SG10 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/22/22 Date taken: 4/22/22

Photographs of In-situ Sediment Conditions
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Photograph 11: SG11 Grab Attempt 3 – In-situ Sediment Surface Photograph 12: SG12 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/28/22 Date taken: 4/27/22

Photograph 13: SG13 Grab Attempt 1 – In-situ Sediment Surface Photograph 14: SG14 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/25/22 Date taken: 4/25/22

Photographs of In-situ Sediment Conditions
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Photograph 15: SG15 Grab Attempt 1 – In-situ Sediment Surface Photograph 16: SG16 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/25/22 Date taken: 4/22/22

Photograph 17: SG17 Grab Attempt 2 – In-situ Sediment Surface Photograph 18: SG18 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/22/22 Date taken: 4/25/22

Photographs of In-situ Sediment Conditions
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Photograph 19: SG19 Grab Attempt 1 – In-situ Sediment Surface Photograph 20: SG20 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/25/22 Date taken: 4/25/22

Photograph 21: SG21 Grab Attempt 1 – In-Situ Sediment Surface Photograph 22: SG22 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/25/22 Date taken: 4/21/22

Photographs of In-situ Sediment Conditions
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Photograph 23: SG23 Grab Attempt 2 – In-situ Sediment Surface Photograph 24: SG24 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/21/22 Date taken: 4/21/22

Photograph 25: SG25 Grab Attempt 1 – In-situ Sediment Surface Photograph 26: SG26 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/21/22 Date taken: 4/21/22

Photographs of In-situ Sediment Conditions
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Photograph 27: SG27 Grab Attempt 1 – In-situ Sediment Surface Photograph 28: SG28 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/21/22 Date taken: 4/21/22

Photograph 29: SG29 Grab Attempt 1 – In-situ Sediment Surface Photograph 30: SG30 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/19/22 Date taken: 4/19/22

Photographs of In-situ Sediment Conditions
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Photograph 31: SG31 Grab Attempt 1 – In-situ Sediment Surface Photograph 32: SG32 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/19/22 Date taken: 4/19/22

Photograph 33: SG33 Grab Attempt 1 – In-situ Sediment Surface Photograph 34: SG34 Grab Attempt 1 – In-situ Sediment Surface

Date taken: 4/19/22 Date taken: 4/19/22

Photographs of In-situ Sediment Conditions
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Photograph 35: D100 Grab Attempt 2 - In-situ Sediment Surface Photograph 36: D160 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/29/22 Date taken: 4/28/22

Photograph 37: D240 Grab Attempt 1 - In-situ Sediment Surface Photograph 38: E320 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/28/22 Date taken: 4/28/22

Photographs of In-situ Sediment Conditions
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Photograph 39: E380 Grab Attempt 1 - In-situ Sediment Surface Photograph 40: E460 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/28/22 Date taken: 4/29/22

Photograph 41: H260 Grab Attempt 1 - In-situ Sediment Surface Photograph 42: H360 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/29/22 Date taken: 4/29/22

Photographs of In-situ Sediment Conditions
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Photograph 43: I120 Grab Attempt 1 - In-situ Sediment Surface Photograph 44: L320 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/29/22 Date taken: 4/29/22

Photograph 45: BG01 Grab Attempt 1 - In-situ Sediment Surface Photograph 46: BG02 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/20/22 Date taken: 4/20/22

Photographs of In-situ Sediment Conditions
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Photograph 47: BG03 Grab Attempt 1 - In-situ Sediment Surface Photograph 48: BG04 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/20/22 Date taken: 4/20/22

Photograph 49: BG05 Grab Attempt 1 - In-situ Sediment Surface Photograph 50: BG06 Grab Attempt 3 - In-situ Sediment Surface

Date taken: 4/20/22 Date taken: 4/20/22

Photographs of In-situ Sediment Conditions
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Photograph 51: BG07 Grab Attempt 1 - In-situ Sediment Surface Photograph 52: BG08 Grab Attempt 3 - In-situ Sediment Surface

Date taken: 4/21/22 Date taken: 4/21/22

Photograph 53: BG09 Grab Attempt 2 - In-situ Sediment Surface Photograph 54: BG10A Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/21/22 Date taken: 4/20/22

Photographs of In-situ Sediment Conditions
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Photograph 55: BG11 Grab Attempt 1 - In-situ Sediment Surface Photograph 56: BG12 Grab Attempt 3 - In-situ Sediment Surface

Date taken: 4/20/22 Date taken: 4/20/22

Photograph 57: BG13 Grab Attempt 1 - In-situ Sediment Surface Photograph 58: BG14 Grab Attempt 2 - In-situ Sediment Surface

Date taken: 4/21/22 Date Taken: 4/21/22

Photographs of In-situ Sediment Conditions
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Photograph 59: BG15 Grab Attempt 1 - In-situ Sediment Surface Photograph 60: BG16 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/27/22 Date taken: 4/27/22

Photograph 61: BG18 Grab Attempt 1 - In-situ Sediment Surface Photograph 62: BG19 Grab Attempt 1 - In-situ Sediment Surface

Date Taken: 4/27/22 Date Taken: 4/27/22

Photographs of In-situ Sediment Conditions
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Photograph 63: BG20 Grab Attempt 1 - In-situ Sediment Surface

Date taken: 4/29/22

Photographs of In-situ Sediment Conditions
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Appendix C. TarGOST Investigation Documentation
BNSF Wishram Sediment Remedial Investigation Report

2259c3e5_23020811 C-2

Appendix C. TarGOST Investigation Documentation
This appendix provides the field information from the TarGOST investigation event and includes
the following:

 Table C-1 – TarGOST Locations and Details
 Appendix C-1 – Representative Field Activities Photolog

Notes:

DPT = direct-push technology

TarGOST = Tar-specific Green Optical Screening Tool
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TarGOST Locations and Details



Table C-1.TarGOST Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station Date X Coordinatea Y Coordinatea

Bathymetric Elevation 

(ft)b Maximum %RE Refusal? Refusal Type

Bottom Depth

(ft bss)

E060 11/10/2022 45.655878N 120.969284W 154.0 5.6 Yes Hard 16.35

E120 11/10/2022 45.655893N 120.969037W 154.0 9.6 Yes Hard 23.27

E190 11/10/2022 45.655905N 120.968786W 153.5 14.4 Yes Hard 32.77

E520 11/10/2022 45.655969N 120.977511W 154.5 6.4 Yes Hard 21.29

EF000 11/10/2022 45.655838N 120.969533W 154.0 3.2 Yes Hard 11.94

EF240 11/3/2022 1520587.525 117984.912 152.5 124 Yes Hard 32.17

EF280 11/3/2022 1520630.239 117986.117 153.0 42.5 Yes Hard 36.24

EF420 11/3/2022 1520769.128 117990.763 155.0 20.6 Yes Hard 36.32

EF470 11/3/2022 1520819.304 117999.582 155.0 272.1 Yes Hard 21.27

EN060 11/15/2022 45.655858N 120.969760W 155.0 300.7 Yes Hard 9.29

F320 11/3/2022 1520675.983 117980.74 154.0 69.1 Yes Gradual/Hard 37.77

F390 11/3/2022 1520738.654 117983.651 155.0 91.8 Yes Hard 46.87

FGN160 11/14/2022 45.655752N 120.970127W 153.3 31.6 Yes Gradual 11.32

FN100 11/15/2022 45.655803N 120.969912W 153.0 42.8 Yes Gradual 12.73

G000 11/2/2022 1520347.122 117939.3 153.7 54.6 Yes Gradual 14.08

G040 11/2/2022 1520393.13 117935.379 153.0 84.2 Yes Hard 9.41

G080 11/2/2022 1520431.012 117940.989 153.0 122.5 Yes Hard 25.76

G120 11/1/2022 1520469.673 117948.781 152.5 139.2 No -- 19.52

G160 11/1/2022 1520502.644 117945.668 152.0 69 No -- 29.51

G200 11/1/2022 1520546.368 117944.679 151.5 208.6 No -- 29.52

G260 11/1/2022 1520611.344 117947.939 151.0 130.3 No -- 30.97

G320 11/2/2022 1520669.44 117955.617 152.5 421 No -- 29.99

G360 11/2/2022 1520710.625 117957.561 152.0 252.6 No -- 30.00

G500 11/10/2022 45.655847N 120.967561W 142.0 2.8 Yes Hard 10.08

GN040 11/10/2022 45.655753N 120.969718W 152.5 42.7 Yes Hard 11.55

H460 11/10/2022 45.655774N 120.967714W 148.5 43 Yes Hard 20.87

HN100 11/11/2022 45.655673N 120.969977W 153.0 206.8 Yes Hard 10.67

HN200 11/14/2022 45.655645N 120.970288W 152.0 29.3 yes Hard 7.99

HN280 11/14/2022 45.655635N 120.970603W 153.5 18.6 Yes Hard 7.22

 2259c3e5_23020811 1 of 3



Table C-1.TarGOST Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station Date X Coordinatea Y Coordinatea

Bathymetric Elevation 

(ft)b Maximum %RE Refusal? Refusal Type

Bottom Depth

(ft bss)

I120 11/6/2022 1520477.315 117900.599 150.0 2.2 Yes Hard 37.06

I160 11/6/2022 1520516.759 117910.94 150.5 86.6 No -- 16.51

I200 11/2/2022 1520556.123 117907.789 149.5 267.7 No -- 30.00

I280 11/6/2022 1520632.629 117914.993 149.0 300.8 No -- 20.01

I360 11/7/2022 1520711.68 117919.993 149.0 36.1 No -- 17.39

I400 11/7/2022 1520754.65 117921.197 146.4 19.9 No -- 20.46

I500 11/11/2022 45.655752N 120.967541W 132.6 11.4 Yes Hard 3.6

J000 11/15/2022 45.655587N 120.969500W 149.0 1.9 Yes Gradual 11.71

J060 11/11/2022 45.655601N 120.969243W 149.0 1.7 Yes Hard 16.46

JN040 11/11/2022 45.655581N 120.969671W 150.7 1.8 Yes Hard 13.62

JN100 11/14/2022 45.655585N 120.969893W 151.2 9.4 Yes Hard 15.72

JN160 11/14/2022 45.655570N 120.970125W 151.3 56.6 Yes Hard 8.09

K160 11/11/2022 45.655563N 120.968875W 145.0 6.9 Yes Hard 16.04

K200 11/6/2022 1520558.463 117871.308 146.2 5.7 Yes Hard 25.41

K280 11/6/2022 1520643.881 117871.895 143.9 17.4 Yes Hard 26.74

K360 11/7/2022 1520711.709 117881.703 139.0 25.7 Yes Hard 17.11

K400 11/7/2022 1520755.973 117885.452 136.3 16 Yes Hard 14.71

K440 11/11/2022 45.655622N 120.967770W 135.5 14.4 Yes Hard 12.58

KN220 11/14/2022 45.655492N 120.970369W 149.0 10.6 Yes Hard 3.93

KN280 11/15/2022 45.655479N 120.970600W 149.0 11.3 Yes Gradual 6.43

L120 11/15/2022 45.655503N 120.969019W 142.0 3.3 Yes Gradual 12.97

L240 11/7/2022 1520596.445 117850.661 140.0 2.9 Yes Hard 28.14

M190 11/11/2022 45.655469N 120.968755W 137.0 1.5 Yes Hard 10.41

M280 11/6/2022 1520638.793 117833.27 136.0 8.8 Yes Hard 13.61

M360 11/7/2022 1520719.134 117840.087 137.5 69.3 Yes Hard 13.68

M400 11/7/2022 1520760.825 117841.298 131.8 8.3 Yes Hard 17.32

MN100 11/15/2022 45.655411N 120.969812W 142.0 1.7 Yes Hard 3.51

MN160 11/14/2022 45.655399N 120.970115W 143.3 5.6 Yes Gradual 8.32

MN320 11/15/2022 45.655369N 120.970696W 145.0 -- Yes Hard 0
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Table C-1.TarGOST Locations and Details

BNSF Wishram Sediment Remedial Investigation Report

Station Date X Coordinatea Y Coordinatea

Bathymetric Elevation 

(ft)b Maximum %RE Refusal? Refusal Type

Bottom Depth

(ft bss)

O280 11/11/2022 45.655373N 120.968370W 134.0 4.8 Yes Hard 15.54

ON220 11/14/2022 45.655268N 120.970340W 140.0 -- Yes Hard 0

Notes: 

-- 

a Horizontal (X,Y) coordinates are in North American Datum of 1983 (NAD83) State Plan Washington South (feet)

b Bathymeteric elevations (vertical) are presented in North American Vertical Datum of 1988 (NAVD88) (feet) 

Not measured or not applicable

 2259c3e5_23020811 3 of 3



Appendix C-1
Representative Field Activities Photolog



 

Photo Log 

 

PPS0813211135PDX 1 

 
Project Title Wishram Sediment Remedial Investigation 

Location Wishram, Washington 

Date April 2022 and November 2022 

 

Barge Setup and TarGOST Drilling 

 

 

Photograph 1: Barge Setup Before Loading 
Equipment 

Photograph 2: Barge with Equipment on Board 

Date taken: 10/18/2022 Date taken: 11/01/2022 
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2  

  

Photograph 3: Drill Rig Set Up with Wipers Photograph 4: TarGOST Equipment Set Up 

Date taken: 11/01/2022 Date taken: 11/01/2022 

  

Photograph 5: TarGOST and Equipment in Conex 
Box 

Photograph 6: Drill Rig Set Up for Core 
Collection 

Date taken: 11/01/2022 Date taken: 11/01/2022 
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Photograph 7: Alternate Angle of Drill Rig Set Up Photograph 8: Drill Rig and Tooling 

Date taken:11/01/2022 Date taken: 11/01/2022 

 

 

Photograph 9: Drill Rig and Operators  

Date taken: 11/01/2022  
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Appendix D. Step 2 Core Sampling Documentation  
This appendix provides the field information from the sediment core sampling events and includes 
the following: 

 Table D-1 – Attempted and Retained Core Sediment Sample Locations and Details 
 Table D-2 – TarGOST Ex-Situ Observations and Results 
 Appendix D-1 – Sediment Core Sampling Logs 
 Appendix D-2 – Field Notebook Scans 
 Appendix D-3 – Retained and Sampled Grab Photolog 
 Appendix D-4 – Representative Field Activities Photolog 
 Appendix D-5 – Waste Disposal Documentation 

Sediments were visually characterized for type, color, moisture content, texture, grain size and shape, 
consistency, visible evidence of staining, and any other observations. Sediment cores will be visually 
described following the Unified Soil Classification System-based visual-manual identification 
(modified slightly for sediment characterization) in accordance with the ASTM-2488 Standard Practice For 
Description And Identification Of Soils (Visual-Manual Procedures). A logging key of the visual 
classification method was provided in Standard Operating Procedure Sediment Core Collection and 
Characterization (Attachment B of the Work Plan); the colors were designated using a Munsell color chart. 

Descriptors used in sediment descriptions are as follows:  

 Consistency measured as penetration of thumb 

- Less than 0.25 centimeter – hard (H) 
- 0.25 to 2 centimeters – firm (F) 
- 2 to 4 centimeters – soft (S) 
- Greater than 4 centimeters – very soft (VS) 

 Structure 

- Homogeneous (H) 
- Stratified (S) 
- Laminated (L) 
- Mottled (M) 

 Maximum particle size and grain shape 

- Small cobble (SC) 
- Coarse pebble (CP) 
- Medium pebble (MP) 
- Small pebble (SP) 
- Coarse sand (CS) 
- Medium sand (MS) 
- Fine sand (FS) 
- Very fine sand (VFS) 
- Silt (Z) 
- Sub-angular (SA) 
- Very angular (VA) 

 Moisture content 

- Wet 
- Dry 
- Moist 
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 Odors 

- None (N) 
- Unclassified (UNC) 
- Sulfur-like (S) 
- Tar-like (T) 
- Petroleum hydrocarbon-like (PHC) 

 Qualifying odor descriptors 

- Strong 
- Moderate 
- Faint 

 Visual impacts 

- Nonaqueous phase liquid (NAPL) 
- Sheen 
- Stained 
- Coated 
- Blebs 
- Saturated 

 



 

  

 

 

Table D-1 
Attempted and Retained Core Sediment 
Sample Locations and Details 

 



Table D-1. Attempted and Retained Sediment Core Sample Locations and Details
BNSF Wishram Sediment Remedial Investigation Report

Station ID Core ID

Bathymetric Elevationa

(ft NAVD88) Sample Date X Coordinateb Y Coordinateb

Penetration Depth

(ft from top of recovered core material) Recovery (ft)

Recovery

(%) Retained?c

Distance from Target 

Location Core Type

EF240 EF240-Attempt-1 152.5 11/9/2022 1520586.33 117986.28 6.6 4.7 71% No 1.8 Vibracore

EF240 EF240-Attempt-2 152.5 11/9/2022 1520584.81 117983.99 7.2 5.3 74% No 2.8 Vibracore

EF240 EF240-Attempt-3 152.5 11/9/2022 1520586.61 117984.87 8.6 6.7 78% Yes 1 Vibracore

EF470 EF470-Attempt-1 155.0 11/9/2022 1520820.63 117792.08 22.2 13.8 62% Yes 3 DPT

EF470 EF470-Attempt-2 155.0 11/10/2022 1520815.71 117997.05 10.0 2.0 20% Yes 2 DPT

F390 F390-Attempt-1 155.0 11/6/2022 1520738.83 117985.37 10.0 7.6 76% Yes 2 Vibracore

F390 F390-Attempt-2 155.0 11/6/2022 1520736.47 117985.49 11.7 6.9 59% No 2.8 Vibracore

F390 F390-Attempt-3 155.0 11/6/2022 1520741.62 117983.07 6.4 5.0 78% No 3 Vibracore

G000 G000-Attempt-1 153.7 11/3/2022 1520346.14 117937.11 6.7 6.7 100% Yes 2.3 Vibracore

G000 G000-Attempt-2 153.7 11/3/2022 1520352.28 117938.61 6.6 6.3 95% No 4.9 Vibracore

G000 G000-Attempt-3 153.7 11/3/2022 1520356.36 117940.63 5.4 5.0 93% No 9 Vibracore

G000 G000-Attempt-4 153.9 11/6/2022 1520344.52 117939.93 7.0 6.6 94% Yes 2 Vibracore

G000 G000-Attempt-5 153.9 11/6/2022 1520352.75 117940.33 5.9 5.9 100% No 7 Vibracore

G000 G000-Attempt-6 153.9 11/6/2022 1520349.59 117940.29 5.7 5.5 96% No 3 Vibracore

G000 G000-Attempt-7 153.9 11/7/2022 1520348.35 117937.75 7.3 3.6 49% No 1.8 Vibracore

G000 G000-Attempt-8 153.9 11/7/2022 1520347.00 117936.40 7.5 0.8 11% No 3 Vibracore

G000 G000-Attempt-9 153.8 11/8/2022 1520344.57 117939.68 13.0 5.8 45% Yes 10 DPT

G020 G020-Attempt-1 153.7 11/3/2022 1520365.72 117931.75 5.3 NA 0% No 2.1 Vibracore

G020 G020-Attempt-2 153.7 11/3/2022 1520369.22 117931.78 6.8 5.2 76% No 2.7 Vibracore

G020 G020-Attempt-3 153.7 11/3/2022 1520376.64 117932.45 7.5 5.2 69% Yes 9.5 Vibracore

G200 G200-Attempt-1 151.0 11/7/2022 1520553.36 117947.86 7.0 5.7 81% Yes 0.8 Vibracore

G200 G200-Attempt-2 151.0 11/7/2022 1520547.37 117946.82 5.1 4.0 78% No 6 Vibracore

G200 G200-Attempt-3 151.0 11/7/2022 1520552.72 117947.24 5.6 4.0 71% No 1 Vibracore

I160 I160-Attempt-1 150.5 11/9/2022 1520516.06 117907.56 1.7 0.0 0% No 2.8 Vibracore

I160 I160-Attempt-2 150.5 11/9/2022 1520519.24 117907.39 1.5 0.0 0% No 4 Vibracore

I160 I160-Attempt-3 150.5 11/9/2022 1520516.86 117904.29 2.2 1.3 59% Yes 1 Vibracore

I500 I500-Attempt-1 132.6 11/13/2022 1520854.44 117930.82 2.8 0.8 29% Yes 1 DPT

J060 J060-Attempt-1 149.0 11/13/2022 1520418.90 117881.98 4.9 2.0 40% Yes 5 DPT

J060 J060-Attempt-2 149.0 11/13/2022 1520419.12 117876.88 9.8 5.0 51% Yes 3 DPT

K200 K200-Attempt-1 146.2 11/9/2022 1520559.16 117873.27 2.1 1.6 76% Yes 2 Vibracore

K200 K200-Attempt-2 146.2 11/9/2022 1520561.71 117865.99 1.3 0.0 0% No 6 Vibracore

K200 K200-Attempt-3 146.2 11/9/2022 1520560.64 117871.27 1.3 0.0 0% No 2.5 Vibracore

K280 K280-Attempt-1 143.9 11/10/2022 1520646.36 117872.23 0.6 0.0 0% No 2.5 Vibracore

K280 K280-Attempt-2 143.9 11/10/2022 1520644.38 117877.45 8.7 7.5 86% Yes 5 Vibracore

K280 K280-Attempt-3 143.9 11/10/2022 1520643.32 117871.47 6.8 6.2 91% No 0.7 Vibracore

K360 K360-Attempt-1 139.0 11/8/2022 1520714.76 117879.50 6.9 1.0 14% No 10 DPT

K400 K400-Attempt-1 136.3 11/10/2022 1520756.37 117886.89 1.8 0.0 0% No 1.5 Vibracore

K400 K400-Attempt-2 136.3 11/10/2022 1520755.42 117888.94 1.9 0.0 0% No 2.5 Vibracore

K400 K400-Attempt-3 136.3 11/10/2022 1520755.83 117887.52 1.8 0.0 0% No 2 Vibracore

KN400d KN400-Attempt-1 149.8 11/13/2022 1519970.77 117825.58 4.5 2.0 44% Yes 0 DPT

KN400d KN400-Attempt-2 149.8 11/13/2022 1519970.73 117817.92 4.1 0.0 0% No 10 DPT

O280 O280-Attempt-1 134.0 11/13/2022 1520640.63 117798.25 3.4 0.7 19% Yes 2 DPT

O280 O280-Attempt-2 134.0 11/13/2022 1520637.55 117795.72 2.0 0.3 13% No 3 DPT

SG06 SG06-Attempt-1 134.0 11/8/2022 1520542.18 117759.77 0.0 0.0 0% No 2 Vibracore

SG06 SG06-Attempt-2 134.0 11/8/2022 1520538.77 117759.84 0.0 0.0 0% No 4.8 Vibracore

SG06 SG06-Attempt-3 134.0 11/8/2022 1520536.10 117762.10 0.0 0.0 0% No 7 Vibracore

Notes:

% = percent ID = identification

DPT = Direct Push Technology NAVD88 = North American Vertical Datum 1988

bold/shading = core retained for processing and potential sample collection (see Tables 2-5 and 2-6)

ft = feet U.S. = United States

a Bathymetric Survey data collected during Step 1 field effort, 2022, presented in North American Vertical Datum of 1988 (NAVD88) (feet)
b X-Y Coordinates in U.S. survey feet, North American Datum 1983 Washington State Plane South.
c Muliple attempts to collect cores may have been made at a specific station. Of these, the core with the best recovery percentage (penetration 

d Station originally noted as HN400. Station name was changed from HN300 to KN400 based on actual X,Y (no target X,Y existed at the time of collection)

depth/recovery) of the attempts at a location was retained for core logging and potential sample collection
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Table D-2. TarGOST Ex-Situ Observations and Results
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Date Time Top Bottom Top Bottom

0.6 0.9 2.05 2.35 Lab Only

0.6 0.9 2.05 2.35 Field Only
0.6 0.9 2.05 2.35 Field Only

F390-1.2-1.6 11/7/2022 10:30 1.2 1.6 2.7 3.1 Lab Only
very dark grey sand, some roots and 

woody debris, shells
F390-3-3.6-3.0 11/7/2022 10:30 3.0 3.6 4.5 5.1 Lab & Field very dark brown silty sand

F390-5.5-5.8 11/7/2022 10:30 5.5 5.8 7.0 7.3 Lab & Field
very dark grey silty sand, some roots 

and woody debris

F390-6.7-7.0 11/7/2022 10:30 6.7 7.0 8.2 8.5 Lab & Field
very dark grey sand, some roots and 

woody debris

0.9 1.2 2.7 3.0 Lab Only

0.9 1.2 2.7 3.0 Field Only
0.9 1.2 2.7 3.0 Field Only
0.9 1.2 2.7 3.0 Field Only

G000-3.7-4.0 11/8/2022 12:00 3.7 4.0 5.5 5.8 Lab & Field dark grey sand

G020-4.0-5.0 11/4/2022 10:35 4.0 5.0 5.8 6.8 Lab Only
black-very dark grey NAPL-saturated  

w/tar-like odor

G020-4.0-5.0-2 11/4/2022 10:45 4.0 5.0 5.8 6.8 Lab Only
black-very dark grey NAPL-saturated  

w/tar-like odor
G200 G200-3.9-4.2 11/7/2022 14:00 3.9 4.2 5.4 5.7 Lab Only black clay NAPL-saturated

K280-0.9 11/10/2022 14:07 Field Only
black silty sand w/organics sheen and 

staining

K280-2.0 11/10/2022 14:07 Lab & Field
very dark brown silty sand w/organics 

and sheen

K280-1.5 11/10/2022 14:30 Lab Only
very dark brown silty sand w/organics 

and sheen

K280-2.5-3.0 11/10/2022 14:30 2.5 3.0 2.5 3.0 Lab Only

K280-2.5 11/10/2022 14:07 Field Only
K280-3.0 11/10/2022 14:07 Field Only

K280-3.5 11/10/2022 14:07 Field Only
very dark brown silty sand organics 

present

K280-4.0 11/10/2022 14:07 Field Only
very dark brown silty sand organics 

present

K280

G020

1.5

2.0

1.5

2.0

4.0

3.5

3.0
2.5

0.9

2.5

very dark grey sand, some roots and 
woody debris, shells

roots;slight petro odor after being 
jarred, not observed during logging

very dark brown silty sand organics 
present

Field Notes

F390

G000
G000-0.9-1.29

11/7/2022

11/8/2022 12:00

F390-0.55-0.85

0.9

4.0

3.5

3.0

10:30

Station

Representative In Situ 
Depth (ft bss)

As-recovered Depth Sampled 
(ft along core)Sample Date and Time

Location of Ex-Situ 
TarGOST ScanningSample ID



Table D-2. TarGOST Ex-Situ Observations and Results
BNSF Wishram Sediment Remedial Investigation Report

Date Time Top Bottom Top Bottom Field NotesStation

Representative In Situ 
Depth (ft bss)

As-recovered Depth Sampled 
(ft along core)Sample Date and Time

Location of Ex-Situ 
TarGOST ScanningSample ID

0.0 1.0 0.0 1.0 Lab Only

0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only
0.0 1.0 0.0 1.0 Field Only

I160 I160-0.7-0.8 11/9/2022 10:58 0.7 0.8 2.1 2.2 Field Only

isolated lens of woody debris 
w/petroleum odor, no evidence of 

NAPL impact within sands above and 
below

K360 K360-0.0-1.0 15:3511/8/2022
very dark greyish brown gravel, sands 

and shell fragments



Table D-2. TarGOST Ex-Situ Observations and Results
BNSF Wishram Sediment Remedial Investigation Report

Date Time

F390-1.2-1.6 11/7/2022 10:30

F390-3-3.6-3.0 11/7/2022 10:30

F390-5.5-5.8 11/7/2022 10:30

F390-6.7-7.0 11/7/2022 10:30

G000-3.7-4.0 11/8/2022 12:00

G020-4.0-5.0 11/4/2022 10:35

G020-4.0-5.0-2 11/4/2022 10:45

G200 G200-3.9-4.2 11/7/2022 14:00

K280-0.9 11/10/2022 14:07

K280-2.0 11/10/2022 14:07

K280-1.5 11/10/2022 14:30

K280-2.5-3.0 11/10/2022 14:30

K280-2.5 11/10/2022 14:07
K280-3.0 11/10/2022 14:07

K280-3.5 11/10/2022 14:07

K280-4.0 11/10/2022 14:07

K280

G020

F390

G000
G000-0.9-1.29

11/7/2022

11/8/2022 12:00

F390-0.55-0.85 10:30

Station

Sample Date and Time

Sample ID Description of Media UV Inspection Notes TarGOST Inspection Notes1 YES NO

organics specks /organics otherwise non-detect FP- plant material sand and clay 7.8
see 2 samples 

below
X G1

plant material 116.3 X J1-J2
shell 1.9 X G1

organics and shells specks otherwise non-detect FP- roots,wood, shells 0.8 X
MIXED

organics w/ fuel odor bright green/heavy staining on lid PO- fuel oil PP- staining on lid 58.1 90.3 X F3

organics orange/ slight lid staining FP- peat-like 6 9 X
G1-H1

organics orange/ slight lid staining FP- peat-like 20 20.8 X H1

organics (phc odor) Specks /light stain on lid PO- Diesel-like  PP- light staining on lid 1.3
see 3 samples 

below
X

G1
organics; black, fuel odor 4.1 X H1
organics grey, fuel odor 0.8 X MIXED

organics; black, fuel odor 23.4 X H1
unimpacted sand Specks otherwise non-detect ND -clean sand 0.3 0.2 X MIXED

impacted CH Bright orange/staining on lid NP- Tar PO -tar/naptha 37.1 X
G1-H1

impacted CH Bright orange/staining on lid NP- Tar PO -tar/naptha 38.7 X
G1-H1

tar-laden woody debris Bright /staining on lid NP- Tar PO -tar/naptha 30.6 X G1-H1

wood w/tar odor 200.6 X
F2

SP-SM; fibrous "mud" w/sheen Bright /staining on lid NP-slight oil PO -oil-like 159.7 84.9 X
G2

woody chunk Bright /staining on lid NP-NAPL soaked wood  PO-Naptha FP-wood 88.3 X
G1

SP-SM orange liquid?/ stain on lid ND -clean sand 1.3
see 2 samples 

below
X

F1
sand and organic material 0.6 X MIXED

clean sand 0.5 X MIXED

clean sand 0.4 X
MIXED

clean sand 0.3 X
MIXED

Cluster Plot 
Location

Dakota Technologies - TarGOST Ex Situ Observations/ Results

NAPL Impacts 
Observed

Raw In-Lab 
Reading (%RE)

Raw In-Field 
Reading (%RE)



Table D-2. TarGOST Ex-Situ Observations and Results
BNSF Wishram Sediment Remedial Investigation Report

Date TimeStation

Sample Date and Time

Sample ID

I160 I160-0.7-0.8 11/9/2022 10:58

K360 K360-0.0-1.0 15:3511/8/2022

Description of Media UV Inspection Notes TarGOST Inspection Notes1 YES NO
Cluster Plot 

Location

Dakota Technologies - TarGOST Ex Situ Observations/ Results

NAPL Impacts 
Observed

Raw In-Lab 
Reading (%RE)

Raw In-Field 
Reading (%RE)

Cobbles, gravels, sands, and shells shells visable Gravel, Shells
0.4 (sed/gravel) - 
29 (white shell)

see 12 samples 
below

X MIXED

surface gravel 1.2 X MIXED
shell fragment 123.2 X G1

shell frament and organic material 17 X MIXED
gravel 1 X MIXED

white side of shell 66.2 X F1
brown side of shell 7.6 X I1-I2

clean sand 2.5 X G2
green shell 42.7 X G2

white side of large shell fragment 21.9 X F1
dark side of large shell fragment 1.8 X G1-G2

quartz rock 0.3 X MIXED
organic material w/no odor 48.7 X I1

hard fragment of wood and tar-like 
material w/tar odor

24.1 X H1

Sample Call-out Abbreviations:
NP - NAPL Present; discreet NAPL was observed - including tiny weeps and anything visually identified in any fashion.
NS - NAPL Stain: staining of soil was observed but not discrete pools, globules, droplets or weeps
PP - PAHs Present; neither NP nor NS were present, but jar lids placed under UV light or UV black light nitrile glove test confirmed enough PAHs to show.
FP - False Positive; false positive was observed, such as organic, soil particles, wood, or roots.
PO - Positive Odor; sample gave an oder that indicates contamination of the variety expected for the project. 
ND - Non-Detect; nothing remarkable was found. Otherwise considered clean soil
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Select Core Photos

PPS0813211135PDX 1

Project Title: Wishram Sediment Remedial Investigation Report

Location: Wishram, Washington

Date: November 3, 2022, and November 15, 2022

Select Core Photos

Photograph 1: EF240 Attempt 3 Interval 0 ft
to 2 ft

Photograph 2: EF240 Attempt 3 Interval 2 ft
to 4 ft

Date taken: 11/10/22 Date taken: 11/10/22

Photograph 3: EF240 Attempt 3 Interval 4 ft
to 6 ft

Photograph 4: EF240 Attempt 3 Interval 6 ft
to 6.7 ft

Date taken: 11/10/22 Date taken: 11/10/22
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PPS0813211135PDX 2

Photograph 5: EF470 Attempt 1 Interval 7.75 ft
to 9.75 ft

Photograph 6: EF470 Attempt 1 Interval 9.75 ft
to 11.75 ft

Date taken: 11/10/22 Date taken: 11/10/22

Photograph 7: EF470 Attempt 1 Interval 11.75 ft
to 13.75 ft

Photograph 8: EF470 Attempt 1 Interval
13.75 ft to 15.75 ft

Date taken: 11/10/22 Date taken: 11/10/22

Photograph 9: EF470 Attempt 1 Interval 15.75 ft
to 17.75 ft

Photograph 10: EF470 Attempt 1 Interval
17.75 ft to 19.75 ft

Date taken: 11/10/22 Date taken: 11/10/22
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Photograph 11: EF470 Attempt 1 Interval 19.75 ft
to 21.75 ft

Photograph 12: EF470 Attempt 1 Interval
21.75 ft to 22.25 ft

Date taken: 11/10/22 Date taken: 11/10/22

Photograph 13: F390 Attempt 1 Interval 0 ft
to 2 ft

Photograph 14: F390 Attempt 1 Interval 2 ft
to 4 ft

Date taken: 11/7/22 Date taken: 11/7/22

Photograph 15: F390 Attempt 1 Interval 4 ft
to 6 ft

Photograph 16: F390 Attempt 1 Interval 6 ft
to 7.6 ft

Date taken: 11/7/22 Date taken: 11/7/22
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Photograph 17: G000 Attempt 1 Interval 0.0 ft
to 2.0 ft

Photograph 18: G000 Attempt 1 Interval 2.0 ft
to 4.0 ft

Date taken: 11/3/22 Date taken: 11/3/22

Photograph 19: G000 Attempt 1 Interval 4.0 ft
to 6.7 ft

Photograph 20: G000 Attempt 9 Interval 0.0 ft
to 2.0 ft

Date taken: 11/3/22 Date taken: 11/8/22

Photograph 21: G000 Attempt 9 Interval 2.0 ft
to 4.0 ft

Photograph 22: G000 Attempt 9 Interval 4.0 ft
to 5.8 ft

Date taken: 11/8/22 Date taken: 11/8/22
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Photograph 23: G020 Attempt 3 Interval 0.0 ft
to 2.0 ft

Photograph 24: G020 Attempt 3 Interval 2.0 ft
to 4.0 ft

Date taken: 11/4/22 Date taken: 11/4/22

Photograph 25: G020 Attempt 3 Interval 4.0 ft
to 5.2 ft

Photograph 26: G200 Attempt 1 Interval 0.0 ft
to 2.0 ft

Date taken: 11/4/22 Date taken: 11/07/22

Photograph 27: G200 Attempt 1 Interval 2.0 ft
to 4.0 ft

Photograph 28: G200 Attempt 1 Interval 4.0 ft
to 5.7 ft

Date taken: 11/07/22 Date taken: 11/07/22
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Photograph 29: HN300 (station renamed
to KN300) Attempt 1 Interval 0.0 ft to 2.0 ft

Photograph 30: I160 Attempt 3 Interval 0.0 ft
to 1.3 ft

Date taken: 11/13/22 Date taken: 11/9/22

Photograph 31: I500 Attempt 1 Interval 0.0 ft
to 2.75 ft

Photograph 32: I500 Attempt 1 Material in
Drill Shoe

Date taken: 11/13/22 Date taken: 11/13/22

Photograph 33: J060 Attempt 1 Interval 0.0 ft
to 1.95 ft

Photograph 34: J060 Attempt 2 Interval 5.0 ft
to 7.0 ft

Date taken: 11/13/22 Date taken: 11/14/22
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Photograph 35: J060 Attempt 2 Interval 7.0 ft
to 10.0 ft

Photograph 36: K200 Attempt 1 Interval 0.0 ft
to 1.6 ft

Date taken: 11/14/22 Date taken: 11/14/22

Photograph 37: K280 Attempt 2 Interval 0.0 ft
to 2.0 ft

Photograph 38: K280 Attempt 2 Interval 2.0 ft
to 4.0 ft

Date taken: 11/10/22 Date taken: 11/10/22

Photograph 39: K280 Attempt 2 Interval 4.0 ft
to 6.0 ft

Photograph 40: K280 Attempt 2 Interval 6.0 ft
to 7.5 ft

Date taken: 11/10/22 Date taken: 11/10/22
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Photograph 41: K360 Attempt 2 Interval 0.0 ft
to 1.0 ft

Photograph 42: K360 Attempt 2 Material stuck
in drill shoe

Date taken: 11/08/22 Date taken: 11/08/22

Photograph 43: O280 Attempt 1 Interval 0.0 ft
to 0.75 ft

Photograph 44: O280 Attempt 2 Interval 0.0 ft
to 0.4 ft

Date taken: 11/13/22 Date taken: 11/13/22
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Representative Core Field Activities

PPS0813211135PDX 1

Project Title: Wishram Sediment Remedial Investigation Report

Location: Wishram, Washington

Date: November 3, 2022, and November 15, 2022

Representative Core Field Activities

Photograph 1: EF240 Attempt 3 Recovery Photograph 2: F390 Attempt 3 Water Level

Date taken: 11/9/22 Date taken: 11/6/22



Representative Core Field Activities

PPS0813211135PDX 2

Photograph 3: G000 Attempt 1 Drive Photograph 4: G000 Attempt 1 Cutting Core
Barrel

Date taken: 11/3/22 Date taken: 11/3/22

Photograph 5: G020 GPS Photograph 6: G200 Attempt 2 Recovery

Date taken: 11/3/22 Date taken: 11/7/22



Representative Core Field Activities

PPS0813211135PDX 3

Photograph 7: K200 Attempt 1 Drive Photograph 8: K280 Attempt 2 Recovery

Date taken: 11/9/22 Date taken: 11/10/22

Photograph 9: I160 Attempt 3 Water Depth Photograph 10: SG06 Attempt 1 GPS

Date taken: 11/9/22 Date taken: 11/8/22
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Waste Disposal Documentation
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Appendix E. SPI Camera Report
This appendix provides the report information from the SPI Camera sampling event and includes
the following:

 Appendix E-1 – SPI Technical Memorandum
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Technical Memorandum 

Date Issued: 1/28/2022 Page 1 of 11 Gravity Marine, LLC.  

Overview 
Gravity Marine, LLC (Gravity) was contracted by Jacobs to conduct a Sediment Profile Imagery 
(SPI) Survey with co-located surface sediment grabs on the Columbia River near Wishram, 
Washington. The survey was performed on April 12th, 2022. This memo summarizes the 
equipment used, methodology and data collected from the survey.  

Survey Methodology 
Survey Vessel and Crew 
Gravity  used its research vessel (R/V) Cayuse (Figure 1) for the survey, which is a 27-foot 
aluminum landing craft with twin 380hp gas engines with jet drive propulsion. A forward A-
frame and winch system capable of deploying up to 2000lbs of equipment off the bow. This 
vessel was selected to make use of its shallow draft hull and spacious working deck to 
accommodate both the SPI and sediment grab sampler deployments. Gravity’s USCG 
captains and scientists Ed Sloan and Mike Duffield operated the boat and the equipment 
(Table 1).  

To: Kris Ivarson - Jacobs  

From: Gravity Marine LLC 

Date: April 15th, 2022  

Subject:  BNSF Wishram Site SPI Survey 
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Figure 1 R/V Cayuse 

Survey Equipment 
The following survey equipment were used to conduct the survey. 

Table 1. Survey Equipment 

Sensor Category Manufacturer/Model 

SPI Camera (Figure 2) Ocean Instruments 

Positioning System Trimble SPS 461 (dual antenna) 

Salish Grab Sampler Ocean Instruments 

Sediment Oxygen Sensor Unisense Microrespiration System 



Jacobs 
Wishram SPI and Surface Grabs 

Date Issued: 04/15/2022 Page 3 of 11 Gravity Marine, LLC.  

Figure 2 Sediment Profile Imagery (SPI) System 
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Data Acquisition 
Position data from each attempt at a sample location were recorded using the survey software 
HYPACK 2022. With each sample point an X, Y, Lat, Long, Date, Time and any notes were 
recorded at the moment the grab sampler or SPI system touched the river bottom. 
Approximately 15 seconds of digital video from the SPI system was recorded at every 
deployment. Digital photographs were also collected of sediment captured in the grab sampler 
after retrieval from the riverbed.  

Geodetic Settings 
Geodetic settings were configured in HYPACK prior to data acquisition. Geodetic settings are 
summarized in Table 2. 

Table 2. Survey Geodetic Parameters 

Parameter Setting 

Grids 

Zone 

Horizontal Unit 

Vertical Datum 

State Plane NAD 1983 

WA South FIPS 4602 

U.S. Survey Feet 

NAVD88 

Data Collection Methodology and Locations 
Prior to beginning the survey, a series of checks were performed to ensure that all the systems 
were functioning and data were recording properly. The GPS positioning system was checked 
and heading and vessel offsets were confirmed to be working properly. The SPI camera was 
setup on R/V Cayuse and a preliminary test of the SPI video equipment (e.g., camera, frame) 
was conducted before deployment at the site. The grab sampler was also rigged and tested 
before deployment. Once all systems were confirmed operational, SPI surveys and grab 
sampling commenced. Positioning coordinated for the SPI and Grab samples are provided in 
Table 3. 
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Table 3. SPI and Sediment Grab Position Data 

Notes: 
1) No grab attempt was conducted at BG01 because the SPI data has shown that the substrate was rocky.
2) No equipment was deployed at BG04 due to winds increasing significantly.

Name X Y WGS84 Lat WGS84 Lon Time Date
SG04-SPI-1 1520427.92 117639.31 45.65494468 N 120.96920207 W 9:16:15 4/12/2022
SG04-SPI-2 1520423.81 117639.23 45.6549444 N 120.96921814 W 9:24:01 4/12/2022
SG04-SPI-3 1520421.91 117643.76 45.65495679 N 120.96922568 W 9:24:29 4/12/2022
SG04-GRAB-1 1520422.23 117640.03 45.65494657 N 120.96922434 W 9:30:36 4/12/2022
SG04-GRAB-2 1520424.95 117639.69 45.65494568 N 120.9692137 W 9:40:56 4/12/2022
SG04-GRAB-3 1520425.58 117641.09 45.65494953 N 120.96921126 W 9:44:37 4/12/2022
SG11-SPI-1 1520808.93 117996.53 45.65593046 N 120.9677205 W 9:55:56 4/12/2022
SG11-SPI-2 1520808.28 118001.42 45.65594386 N 120.96772315 W 9:59:18 4/12/2022
SG11-SPI-3 1520809.88 117992.34 45.65591899 N 120.96771668 W 10:01:45 4/12/2022
SG11-SPI-4 1520804.42 117997.67 45.65593351 N 120.96773816 W 10:03:35 4/12/2022
SG11-GRAB-1-ACT 1520809.67 118002.17 45.65594594 N 120.96771773 W 10:10:48 4/12/2022
SG19-SPI-1 1521191.27 118114.5 45.65626017 N 120.96622813 W 10:26:51 4/12/2022
SG19-SPI-2 1521182.87 118112 45.65625317 N 120.96626092 W 10:27:45 4/12/2022
SG19-SPI-3 1521178.44 118113.57 45.65625741 N 120.96627828 W 10:29:30 4/12/2022
SG19-GRAB-1 1521180.72 118111.89 45.65625284 N 120.96626933 W 10:35:21 4/12/2022
SG19-GRAB-2 1521184.73 118111.88 45.65625288 N 120.96625365 W 10:39:54 4/12/2022
SG19-GRAB-3 1521182.32 118115.5 45.65626276 N 120.96626316 W 10:42:49 4/12/2022
SG19-GRAB-4 1521181.73 118108.42 45.65624334 N 120.9662653 W 10:45:22 4/12/2022
SG21-SPI-1 1521170.73 117865.94 45.65557823 N 120.96630271 W 11:21:29 4/12/2022
SG21-SPI-2 1521163.8 117867.29 45.65558182 N 120.96632984 W 11:23:51 4/12/2022
SG21-SPI-3 1521171.31 117877.01 45.6556086 N 120.9663007 W 11:30:10 4/12/2022
SG21-GRAB-1 1521172.56 117862.55 45.65556896 N 120.96629547 W 11:35:17 4/12/2022
SG21-GRAB-2 1521162.96 117870.59 45.65559086 N 120.9663332 W 11:37:03 4/12/2022
SG21-GRAB-3 1521171.01 117876.71 45.65560777 N 120.96630186 W 11:39:13 4/12/2022
SG29-SPI-1 1521738.2 118238.07 45.65660787 N 120.96409227 W 11:56:24 4/12/2022
SG29-SPI-2 1521729.78 118235.47 45.6566006 N 120.96412514 W 11:57:10 4/12/2022
SG29-SPI-3 1521728.96 118241.87 45.65661814 N 120.96412849 W 11:58:32 4/12/2022
SG29-GRAB-1 1521738.31 118237.31 45.65660578 N 120.96409182 W 12:03:06 4/12/2022
SG29-GRAB-2 1521730.46 118244.82 45.65662625 N 120.96412269 W 12:05:24 4/12/2022
SG29-GRAB-3 1521730.68 118234.58 45.65659817 N 120.9641216 W 12:09:15 4/12/2022
SG31-SPI-1 1521954.63 117995.88 45.65594722 N 120.96324038 W 12:24:52 4/12/2022
SG31-SPI-2 1521953.93 118001.26 45.65596196 N 120.96324324 W 12:28:51 4/12/2022
SG31-SPI-3 1521963.41 117997.39 45.6559515 N 120.96320608 W 12:29:53 4/12/2022
SG31-GRAB-1 1521958.97 117994.35 45.65594309 N 120.96322337 W 12:38:52 4/12/2022
SG31-GRAB-2 1521962.15 118002.74 45.65596615 N 120.96321113 W 12:41:45 4/12/2022
SG31-GRAB-3 1521947.23 117999.91 45.65595815 N 120.96326941 W 12:43:52 4/12/2022
BG01 1542520.03 115845.52 45.65035291 N 120.88278091 W 12:50:33 4/12/2022
BG04 1533374.56 112577.6 45.64126418 N 120.91847175 W 12:52:05 4/12/2022
BO01-SPI-1 1542533.19 115840.21 45.65033853 N 120.88272935 W 13:18:24 4/12/2022
BG01-SPI-2 1542510.75 115852.92 45.65037308 N 120.88281734 W 13:21:29 4/12/2022
BG01-SPI-3 1542505.92 115876.37 45.65043732 N 120.88283667 W 13:22:56 4/12/2022
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SPI Data Acquisition 
The SPI frame weighs approximately 125lbs and additional weight is added for downward 
pressure on the camera (see Figure 2). For the first attempt, an additional 180lbs was added to 
the system and the maximum additional weight of 230lbs was added for all subsequent 
attempts. The SPI system was unable to penetrate the riverbed at the targeted locations due to 
the hard, rocky substrate. The field crew made several attempts at each site. Each attempted 
SPI location was recorded. Video was collected at each location once the SPI system was on the 
river bottom. Example images of SPI screen shots are provided in Figures 3 through 6 for 
several sites below. These show that the riverbed is primarily comprised of rock with some 
vegetative matter. 

Figure 3 SPI images from SG04 (left) and SG11 (right) 
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Figure 4 SPI images from SG19 (left) and SG21 (right) 

Figure 5 SPI images from SG29 (left) and SG31 (right) 
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Figure 6 Figure 4 SPI images from BG01 

Surface Sediment Grab Sampling and Sediment Oxygen Measurements 
A Salish grab sampler was used for the surface sediment grabs. The sampler was unable to 
penetrate the river bottom due to the hard, rocky substrate. Considering this, insufficient 
sediment volume was also available for oxygen sensor measurements. Figures 7 and 8 
show photos of grab sample attempts. Sample locations for the deployments are shown in 
Figures 9 and 10. 
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Figure 7 Grab Samples SG11-1 (left) and SG29-2 (right) 

Figure 8 Grab Samples SG29-3 (left) and SG31-1 (right)
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Figure 9 Map showing the SPI and Grab sample locations on the project site 
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Figure 10 Map showing the location of the background samples 
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Appendix F-1. Preliminary Natural Background Values 

Preliminary natural background values are calculated here using the 90/90 upper tolerance limit (UTL), 
which represents a 90 percent upper confidence bound on the 90th percentile. It offers a value with 
90 percent confidence that at least 90 percent of background values would fall below. This translates to 
one in 10 background samples being expected to exceed the UTL. The lower the confidence level or 
percentile coverage, the lower the UTL value. Depending upon the distributional characteristics of a data 
set, one of two approaches (parametric or non-parametric procedures) is used to determine UTL values.  

Statistical Basis for Determining Upper Tolerance Limits 

Parametric tolerance limits assume a defined statistical distribution (e.g., normal, lognormal, or gamma) 
of the sample background data used to construct the limit. Validity of this assumption is essential to the 
applicability of the method because a tolerance limit with high coverage can be viewed as an estimate of a 
quantile or percentile associated with the tail probability of the underlying distribution. If the background 
sample data do not fit a defined statistical distribution, data can be transformed using an appropriate 
transformation so that the transformed data fit a normal distribution. Alternatively, a non-parametric 
approach may be used. If a suitable transformation is found, the UTL is calculated using the transformed 
measurements and is then back-transformed to the raw concentration scale. If a data set does not comply 
with the assumption of normality or a suitable transformation is not found, and does not fit a lognormal or 
gamma distribution, then a non-parametric tolerance limit is considered. Non-parametric tolerance limits 
generally require a much larger number of observations to provide the same levels of coverage and 
confidence as a parametric limit. U.S. Environmental Protection Agency (EPA) guidance (EPA, 2006) 
recommends that a parametric model be fit to the data if possible. 

Assumptions 

To construct an appropriate UTL, the following assumptions should be satisfied by the background data: 

 Parametric tolerance limits assume that the data follow a discernable distribution. If data do not fit an 
identified distribution, then a suitable transformation is needed to normalize the measurements, or a 
nonparametric approach would be needed. 

 Non-parametric tolerance limits do not assume normality or any distributional form. 

 Tolerance limits assume that the population is stable over the period during which measurements are 
collected. Ideally, no obvious temporal trends or seasonal patterns should exist in the background 
data. However, in real world datasets, some such patterns may be unavoidable. 

 Although non-parametric tolerance limits do not require an assumption of normality, other 
assumptions of tolerance limits apply equally to parametric and non-parametric methods. 
Specifically, the sample data should be statistically independent and show no evidence of 
autocorrelation, trends, or seasonal effects in background.  

 The presence of outliers, which are data points that do not fit into the distribution of the remainder of 
the data, may affect distribution tests and estimates of tolerance limits. Potential outliers may be 
identified statistically or graphically, and the implications for distribution fitting and estimation of 
tolerance limits should be considered. Unless outliers are determined to be erroneous data, in general 
they should not be removed. 
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Approach for Determining Upper Tolerance Limits 

Software 

Data manipulation, visualization, and analysis were performed using R statistical software (R version 4.2.1, 
2022). R routines either mirrored or were analogous to ProUCL statistical approaches for the following 
tests. The ProUCL technical guidance was consulted to verify these approaches, and all analyses were 
performed exclusively in R. This approach allows for a more complete and flexible analysis of 
distributional assumptions, as well as robust and streamlined data manipulation and analysis without 
requiring multiple software programs. R packages used include tidyverse (Wickham et al., 2019), 
NADA (Lee, 2020), EnvStats (Millard, 2013), fitdistrplus (Delignette-Muller and Dutang, 2015), 
tolerance (Young, 2010), outliers (Komsta, 2011), and flexsurv (Jackson, 2016). 

Outlier Evaluation 

Concentration data for each analyte were evaluated for mathematical outliers. Dixon’s Extreme Value 
test was used to test for outliers as only eight data points were available for each analyte (EPA, 2006). 
Outlier tests were not performed on analytes containing censored data. In these cases, outliers were 
evaluated based on Q-Q plots and professional judgement. No outliers were removed as a result of 
this analysis. 

Upper Tolerance Limit Calculations 

Data from eight background locations were available for UTL calculations. The single field duplicate 
sample was averaged with the parent when both samples were detects or non-detects. If one sample was a 
detect and the other a non-detect, the detected value was selected to represent the single sample 
location. UTLs were not calculated when there were less than 3 detects or less than 8 total observations 
for an analyte. The maximum detect was selected as the preliminary natural background value when there 
were fewer than 3 detects, and the maximum practical quantitation limit (PQL) was used as the 
preliminary natural background value in cases where no detects were observed for a particular chemical.   

Upper tolerance limits were calculated for fourteen analytes. 90/90 UTLs were not calculated for the 
remaining analytes due to lack of detections. For chemical classes that required summing individual 
congeners or chemicals to calculate a total, single values were handled according to the Washington State 
Department of Ecology (Ecology) Sediment Cleanup User’s Manual (SCUM). Attachment F-1 contains text 
file outputs from R and plots for each analyte where a 90/90 UTL was calculated. Attachment F-2 contains 
the calculations for the dioxin/furan and dioxin-like PCB toxic equivalents (TEQs). Attachment F-3 
contains the carcinogenic PAH summation calculations. Attachment F-4 contains the total PAH 
calculations. 

Preliminary Natural Background Values 

Based on feedback from Washington’s Department of Ecology, it was decided that the large proportion of 
non-detects in the background data set results in unreliable 90/90 UTLs. Due to the high degree of 
uncertainty for the UTLs, maximum detects or maximum PQLs for analytes with no detects were selected 
as preliminary natural background values.  Table F-1 presents all the preliminary natural background 
values.  
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Non 

Detects

Minimum 

Non Detect

Mean 

Non Detect

Standard 

Deviation

Non Detect

Maximum 

Non Detect 

(PQL) Detects

Minimum 

Detect

Mean 

Detect

Standard 

Deviation 

Detects

Maximum 

Detect Normal Lognormal Gamma Normal Lognormal Gamma

Benzoic Acid mg/kg 8 7 0.153 0.303 0.2161 0.766 1 0.327 0.327 NA 0.327 - - - - - -

Phenol mg/kg 8 7 0.0174 0.034 0.0245 0.087 1 0.0534 0.0534 NA 0.0534 - - - - - -

Silver mg/kg 8 7 0.19 0.222 0.0311 0.275 1 0.41 0.41 NA 0.41 - - - - - -

3 & 4-Methylphenol (m,p-Cresols) mg/kg 8 6 0.0135 0.029 0.0200 0.0675 2 0.0455 0.15125 0.150 0.257 - - - - - -

Cadmium mg/kg 8 5 0.042 0.0499 0.0073 0.0605 3 0.11 0.307 0.206 0.52 - - - Yes Yes Yes

Mercury mg/kg 8 5 0.011 0.0124 0.0015 0.015 3 0.012 0.032 0.024 0.058 - - - Yes Yes Yes

Sulfide mg/kg 8 5 38.9 42.64 6.0715 53.2 3 76.4 140.8 56.094 179 - - - Yes Yes Yes

Ammonia as N mg/kg 8 3 11 11.333 0.5774 12 5 22 41.9 19.976 69.5 - - - Yes Yes Yes

Selenium mg/kg 8 3 0.12 0.123 0.0058 0.13 5 0.12 0.252 0.130 0.45 - - - Yes Yes Yes

Diesel Fuel mg/kg 8 2 9.2 9.7 0.7071 10.2 6 10.5 26.467 17.427 58.2 - - - Yes Yes Yes

Arsenic mg/kg 8 1 0.16 0.16 NA 0.16 7 0.16 1.393 1.347 3.3 - - - Yes Yes Yes

Chromium mg/kg 8 1 0.2 0.2 NA 0.2 7 2.1 7.479 5.546 15.7 - - - Yes Yes Yes

Nickel mg/kg 8 1 0.29 0.29 NA 0.29 7 1.9 7.25 5.961 15.3 - - - Yes Yes Yes

Copper mg/kg 8 NA NA NA NA NA 8 1.6 8.35625 4.496 16.2 No No No Yes Yes Yes

Lead mg/kg 8 NA NA NA NA NA 8 0.092 2.5515 3.190 8.6 No No No No Yes Yes

TPH as Motor Oil mg/kg 8 NA NA NA NA NA 8 18 106.0125 107.40599 318 No No No No Yes Yes

Zinc mg/kg 8 NA NA NA NA NA 8 2 35.025 40.030908 106 No No No No Yes Yes

1-Methylnaphthalene mg/kg 8 8 0.0055 0.0105 0.0073 0.0276 NA NA NA NA NA - - - - - -

2-Methylnaphthalene mg/kg 8 8 0.0056 0.0107 0.0074 0.028 NA NA NA NA NA - - - - - -

Acenaphthene mg/kg 8 8 0.0070 0.0133 0.0092 0.0349 NA NA NA NA NA - - - - - -

Acenaphthylene mg/kg 8 8 0.0061 0.0116 0.0080 0.0304 NA NA NA NA NA - - - - - -

Anthracene mg/kg 8 8 0.0077 0.0147 0.0102 0.0385 NA NA NA NA NA - - - - - -

Benzo(a)anthracene mg/kg 8 8 0.0076 0.0145 0.0101 0.038 NA NA NA NA NA - - - - - -

Benzo(a)pyrene mg/kg 8 8 0.0080 0.0153 0.0106 0.0401 NA NA NA NA NA - - - - - -

Benzo(b)fluoranthene mg/kg 8 8 0.0081 0.0153 0.0107 0.0404 NA NA NA NA NA - - - - - -

Benzo(g,h,i)perylene mg/kg 8 8 0.0079 0.0150 0.0105 0.0396 NA NA NA NA NA - - - - - -

Benzo(k)fluoranthene mg/kg 8 8 0.0077 0.0146 0.0102 0.0384 NA NA NA NA NA - - - - - -

Bis (2-ethylhexyl) phthalate mg/kg 8 8 0.0548 0.1043 0.0726 0.274 NA NA NA NA NA - - - - - -

Carbazole mg/kg 8 8 0.0134 0.0254 0.0177 0.0668 NA NA NA NA NA - - - - - -

Chrysene mg/kg 8 8 0.0086 0.0163 0.0114 0.043 NA NA NA NA NA - - - - - -

Di-N-Butylphthalate mg/kg 8 8 0.0148 0.0282 0.0196 0.074 NA NA NA NA NA - - - - - -

Di-n-octyl phthalate mg/kg 8 8 0.0292 0.0557 0.0390 0.147 NA NA NA NA NA - - - - - -

Dibenzo(a,h)anthracene mg/kg 8 8 0.0120 0.0228 0.0159 0.06 NA NA NA NA NA - - - - - -

Dibenzofuran mg/kg 8 8 0.0142 0.0269 0.0187 0.0707 NA NA NA NA NA - - - - - -

Fluoranthene mg/kg 8 8 0.0078 0.0149 0.0104 0.0391 NA NA NA NA NA - - - - - -

Fluorene mg/kg 8 8 0.0070 0.0134 0.0093 0.0352 NA NA NA NA NA - - - - - -

Indeno(1,2,3-cd)pyrene mg/kg 8 8 0.0122 0.0232 0.0162 0.0611 NA NA NA NA NA - - - - - -

Naphthalene mg/kg 8 8 0.0109 0.0206 0.0144 0.0543 NA NA NA NA NA - - - - - -

Pentachlorophenol mg/kg 8 8 0.0116 0.0221 0.0154 0.0581 NA NA NA NA NA - - - - - -

Total 

numberUnitsChemical Name

Statistics on Sample Specific MDLs Statistics on Detected Values Dixon's test Distribution Fits
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Table F-1.  Preliminary Natural Background Values

BNSF Wishram Sediment Remedial Investigation Report

Non 

Detects

Minimum 

Non Detect

Mean 

Non Detect

Standard 

Deviation

Non Detect

Maximum 

Non Detect 

(PQL) Detects

Minimum 

Detect

Mean 

Detect

Standard 

Deviation 

Detects

Maximum 

Detect Normal Lognormal Gamma Normal Lognormal Gamma

Total 

numberUnitsChemical Name

Statistics on Sample Specific MDLs Statistics on Detected Values Dixon's test Distribution Fits

Phenanthrene mg/kg 8 8 0.0086 0.0163 0.0114 0.043 NA NA NA NA NA - - - - - -

Pyrene mg/kg 8 8 0.0084 0.0160 0.0112 0.0421 NA NA NA NA NA - - - - - -

Total PAHa
mg/kg 8 8 0.0122 0.02251111 0.01529039 0.0611 NA NA NA NA NA - - - - - -

Dioxin/Furans + Dioxin-like PCBs TEQsb
ng/kg 8 8 0.407 0.463 0.049 0.532 NA - - - - No No No Yes Yes Yes

Dioxin/Furan  TEQsb
ng/kg 8 8 0.386 0.442 0.049 0.510 NA - - - - - - - - - -

Dioxin-like PCBs TEQsb
ng/kg 8 8 0.0212 0.0217 0.000607 0.0231 NA - - - - - - - - - -

cPAH TEQsb
Unitless 8 8 0.00804 0.0152825 0.01061091 0.0401 NA NA NA NA NA - - - - - -

a Comparison to benthic criteria
b Bioaccumulative chemicals

Notes:

Summary statistics calculated using the method detection limit for nondetects

There were no PAH detections. Summary statistics are based on the greatest MDL of all congeners. Preliminary natural background is represented by the maximum PQL

Dioxins/furans and dioxin-like PCB TEQ sums were calculated using one half method detection limits for nondetects. See Appendix F, Attachment F-2 for calculations.

Values for dioxins/furans and dioxin-like PCB TEQ sums are considered nondetect in summary statistics due to high proportion (> 50%) of nondetected congeners.

Summary statistics for cPAH TEQs are the method detection limits for benzo(a)pyrene. The preliminary natural background value is represented by the maximum PQL for benzo(a)pyrene

Individual analytes with 100% nondetects have the preliminary natural background value set at the maximum PQL

AIC = Akieke Information Criterion

MDL = Method detection limit

PAH = Polycyclic aromatic hydrocarbon

PQL = Practical Quantitation Limit

TEQ = Toxic Equivalent

UTL = Upper Tolerance Limit

TEQs and Totals
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Table F-1.  Preliminary Natural Background Values

BNSF Wishram Sediment Remedial Investigation Report

Benzoic Acid mg/kg

Phenol mg/kg

Silver mg/kg

3 & 4-Methylphenol (m,p-Cresols) mg/kg

Cadmium mg/kg

Mercury mg/kg

Sulfide mg/kg

Ammonia as N mg/kg

Selenium mg/kg

Diesel Fuel mg/kg

Arsenic mg/kg

Chromium mg/kg

Nickel mg/kg

Copper mg/kg

Lead mg/kg

TPH as Motor Oil mg/kg

Zinc mg/kg

1-Methylnaphthalene mg/kg

2-Methylnaphthalene mg/kg

Acenaphthene mg/kg

Acenaphthylene mg/kg

Anthracene mg/kg

Benzo(a)anthracene mg/kg

Benzo(a)pyrene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(k)fluoranthene mg/kg

Bis (2-ethylhexyl) phthalate mg/kg

Carbazole mg/kg

Chrysene mg/kg

Di-N-Butylphthalate mg/kg

Di-n-octyl phthalate mg/kg

Dibenzo(a,h)anthracene mg/kg

Dibenzofuran mg/kg

Fluoranthene mg/kg

Fluorene mg/kg

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

Naphthalene mg/kg

Pentachlorophenol mg/kg

UnitsChemical Name

Selected 

Distribution Normal Lognormal Gamma NonParametric

- - - - - - - 0.33 Max Detect

- - - - - - - 0.053 Max Detect

- - - - - - - 0.41 Max Detect

- - - - - - - 0.26 Max Detect

Normal Normal 0.717 2.448 0.573 0.52 0.7174501 0.52 Max Detect

Gamma Gamma 0.070 0.102 0.053 0.058 0.05317669 0.058 Max Detect

Normal Normal 281.483 609.565 226.5136 179 281.4833 180 Max Detect

Normal Normal 89.467 181.277 90.48335 69.5 89.4674 70 Max Detect

Gamma Gamma 0.514 0.678 0.481 0.45 0.4813511 0.45 Max Detect

Gamma Gamma 62.160 88.107 62.60963 58.2 62.60963 58 Max Detect

Gamma Gamma 4.172 11.965 5.627315 3.3 5.627315 3.3 Max Detect

Normal Normal 19.459 95.057 27.38636 15.7 19.45882 16 Max Detect

Normal Normal 19.894 73.672 26.778 15.3 19.89383 15 Max Detect

Normal Normal 18.330 33.216 23.54675 16.2 18.33031 16 Max Detect

Lognormal Gamma 9.628 36.028 14.54901 8.6 14.54901 8.6 Max Detect

Lognormal Gamma 344.303 668.463 451.0447 318 451.0447 320 Max Detect

Lognormal Gamma 123.837 366.321 180.2266 106 180.2266 110 Max Detect

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 2.2 Max PQL

- - - - - - - 2.2 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 2.20 Max PQL

- - - - - - - 2.2 Max PQL

- - - - - - - 0.2 Max PQL

- - - - - - - 2.2 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 2.2 Max PQL

90/90 UTLs

Notes

Selected 

90/90 UTL

Selected 

Preliminary 

Natural 

Background

Lowest 

AIC
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Table F-1.  Preliminary Natural Background Values

BNSF Wishram Sediment Remedial Investigation Report

UnitsChemical Name

Phenanthrene mg/kg

Pyrene mg/kg

Total PAHa
mg/kg

Dioxin/Furans + Dioxin-like PCBs TEQsb
ng/kg

Dioxin/Furan  TEQsb
ng/kg

Dioxin-like PCBs TEQsb
ng/kg

cPAH TEQsb
Unitless

a Comparison to benthic criteria
b Bioaccumulative chemicals

Notes:

Summary statistics calculated using the method detection limit for nondetects

There were no PAH detections. Summary statistics are based on the greatest MDL of all congeners. Preliminary natural background is represented by the maximum PQL

Dioxins/furans and dioxin-like PCB TEQ sums were calculated using one half method detection limits for nondetects. See Appendix F, Attachment F-2 for calculations.

Values for dioxins/furans and dioxin-like PCB TEQ sums are considered nondetect in summary statistics due to high proportion (> 50%) of nondetected congeners.

Summary statistics for cPAH TEQs are the method detection limits for benzo(a)pyrene. The preliminary natural background value is represented by the maximum PQL for benzo(a)pyrene

Individual analytes with 100% nondetects have the preliminary natural background value set at the maximum PQL

AIC = Akieke Information Criterion

MDL = Method detection limit

PAH = Polycyclic aromatic hydrocarbon

PQL = Practical Quantitation Limit

TEQ = Toxic Equivalent

UTL = Upper Tolerance Limit

TEQs and Totals

Selected 

Distribution Normal Lognormal Gamma NonParametric

90/90 UTLs

Notes

Selected 

90/90 UTL

Selected 

Preliminary 

Natural 

Background

Lowest 

AIC

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22 Max PQL

- - - - - - - 0.22

Value is the max sum PAH quantitation limit  for each 

chemical group. No detects, no UTL calculated

Lognormal Lognormal 0.5716682 0.5818054 0.5780616 0.532113 0.5818054 0.53 Value is the max sum TEQ

- - - - - - - 0.51 Value is the max sum TEQ

- - - - - - - 0.023 Value is the max sum TEQ

- - - - - - - 0.22

Value is based on max quantitation limit of Benzo (a) 

pyrene, the reference chemical for the TEFs.
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Attachment F-1 
Statistical Results and Plots from R 

 



[1] "Ammonia as N"
[1] "Summary Stats"
      median     mean       sd
K-M 22.00000 34.43750 19.11609
ROS 26.00000 30.13387 22.20683
MLE 19.00471 31.86114 42.87197
all:
      n   n.cen pct.cen     min     max 
    8.0     3.0    37.5    11.0    69.5 

limits:
  limit n uncen pexceed
1    11 2     0   0.625
2    12 1     5   0.625

# A tibble: 2 Ã— 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          5    22    32  69.5
2 Non-Detect      3    11    11  12  
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on 
censored data 
Parameters
     estimate Std. Error
mean 22.85374   11.75384
sd   30.02969   10.41195
Loglikelihood:  -26.6407   AIC:  57.28141   BIC:  57.44029 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.2919502
sd   -0.2919502  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on 
censored data 
Parameters
        estimate Std. Error
meanlog 2.944624  0.3962435
sdlog   1.016909  0.3582013
Loglikelihood:  -28.08418   AIC:  60.16836   BIC:  60.32725 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.2916839
sdlog   -0.2916839  1.0000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on 
censored data 
Parameters

1



        estimate Std. Error
shape 1.04661217 0.67356650
rate  0.03709983 0.02637032
Loglikelihood:  -27.44306   AIC:  58.88613   BIC:  59.04501 
Correlation matrix:
          shape      rate
shape 1.0000000 0.8733389
rate  0.8733389 1.0000000

[1] "AIC"
[1] "Normal"
[1] 57.28141
[1] "Lognormal"
[1] 60.16836
[1] "Gamma"
[1] 58.88613
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
22.85513 30.02454 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9489652 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 11 12

$percent.censored
[1] 37.5

$parameters

2



    N DELTA 
8.000 0.375 

$z.value
[1] -1.367702

$p.value
[1] 0.9142973

$alternative
[1] "True cdf does not equal the\n                                 
Normal Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 
(Multiply Censored Data)"

$data
[1] 12.0 32.0 22.0 11.0 69.5 56.0 11.0 30.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
1.2788612 0.4414877 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9481029 

3



$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 1.041393 1.079181

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -1.334563

$p.value
[1] 0.9089903

$alternative
[1] "True cdf does not equal the\n                                 
Normal Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 
(Multiply Censored Data)"

$data
[1] 1.079181 1.505150 1.342423 1.041393 1.841985 1.748188 
1.041393 1.477121

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

4



$distribution.parameters
    mean       sd 
2.723472 1.012618 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9513089 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 2.223980 2.289428

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -1.460684

$p.value
[1] 0.9279489

$alternative
[1] "True cdf does not equal the\n                                 
Normal Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 
(Multiply Censored Data)"

$data
[1] 2.289428 3.174802 2.802039 2.223980 4.111449 3.825862 
2.223980 3.107233

$data.name
[1] "onechem$valueF.cuberoot"

$censored

5



[1]  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
meanlog    sdlog 
2.944687 1.016563 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9481029 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 11 12

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -1.334563

$p.value
[1] 0.9089903

$alternative
[1] "True cdf does not equal the\n                                 

6



Lognormal Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 
(Multiply Censored Data)"

$data
[1] 12.0 32.0 22.0 11.0 69.5 56.0 11.0 30.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
    shape     scale 
1.047165 26.943893 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9516824 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 11 12

$percent.censored
[1] 37.5
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$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -1.475911

$p.value
[1] 0.9300161

$alternative
[1] "True cdf does not equal the\n                                 
Gamma Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 
(Multiply Censored Data)\n                                 Based 
on Chen & Balakrisnan (1995)"

$data
[1] 12.0 32.0 22.0 11.0 69.5 56.0 11.0 30.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE  TRUE FALSE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 11 12

$percent.censored
[1] 37.5
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$parameters
    mean       sd 
22.85513 30.02454 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
    LTL     UTL 
   -Inf 89.4674 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")

9



[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 11 12

$percent.censored
[1] 37.5

$parameters
meanlog    sdlog 
2.944687 1.016563 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
  0.0000 181.2773 

$type
[1] "upper"

10



$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 94.10836
[1] "Gamma -WH"
[1] 90.48335
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
LTL  UTL 
-Inf 69.5 
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$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."
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[1] "Arsenic"
[1] "Summary Stats"
       median     mean       sd
K-M 0.4700000 1.238750 1.334952
ROS 0.5050000 1.223026 1.336591
MLE 0.5753939 1.466400 3.437427
all:
      n   n.cen pct.cen     min     max 
   8.00    1.00   12.50    0.16    3.30 

limits:
  limit n uncen pexceed
1  0.16 1     7   0.875

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          7  0.16  0.54  3.3 
2 Non-Detect      1  0.16  0.16  0.16
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
     estimate Std. Error
mean 1.138574  0.4920651
sd   1.367375  0.3737865
Loglikelihood:  -13.09538   AIC:  30.19075   BIC:  30.34964 
Correlation matrix:
            mean          sd
mean  1.00000000 -0.07377906
sd   -0.07377906  1.00000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
          estimate Std. Error
meanlog -0.5526581  0.4912729
sdlog    1.3679163  0.3758672
Loglikelihood:  -11.32745   AIC:  26.65489   BIC:  26.81378 
Correlation matrix:
            meanlog       sdlog
meanlog  1.00000000 -0.07177694
sdlog   -0.07177694  1.00000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
       estimate Std. Error
shape 0.7139733  0.3360124



rate  0.5819583  0.3657023
Loglikelihood:  -11.19889   AIC:  26.39778   BIC:  26.55666 
Correlation matrix:
          shape      rate
shape 1.0000000 0.7460449
rate  0.7460449 1.0000000

[1] "AIC"
[1] "Normal"
[1] 30.19075
[1] "Lognormal"
[1] 26.65489
[1] "Gamma"
[1] 26.39778
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
1.138463 1.367248 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8682349 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.16

$percent.censored
[1] 12.5

$parameters



    N DELTA 
8.000 0.125 

$z.value
[1] 0.9737376

$p.value
[1] 0.1650934

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] 0.16 3.30 0.18 0.16 0.47 0.54 2.50 2.60

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
      mean         sd 
-0.2400348  0.5940510 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8918419 



$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] -0.79588

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.6080258

$p.value
[1] 0.2715852

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] -0.7958800  0.5185139 -0.7447275 -0.7958800 -0.3279021 -0.2676062  0.3979400  
0.4149733

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"

$dist.abb



[1] "norm"

$distribution.parameters
     mean        sd 
0.9034928 0.4233271 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8901861 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.5428835

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.6361701

$p.value
[1] 0.2623328

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] 0.5428835 1.4888056 0.5646216 0.5428835 0.7774980 0.8143253 1.3572088 1.3750689

$data.name
[1] "onechem$valueF.cuberoot"



$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
   meanlog      sdlog 
-0.5527005  1.3678530 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8918419 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.16

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.6080258

$p.value



[1] 0.2715852

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] 0.16 3.30 0.18 0.16 0.47 0.54 2.50 2.60

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
    shape     scale 
0.7138844 1.7186461 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8933663 

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.16

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.5817334

$p.value
[1] 0.2803731

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)\n 
                               Based on Chen & Balakrisnan (1995)"

$data
[1] 0.16 3.30 0.18 0.16 0.47 0.54 2.50 2.60

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.16

$percent.censored
[1] 12.5

$parameters
    mean       sd 
1.138463 1.367248 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
    -Inf 4.171831 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8



$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.16

$percent.censored
[1] 12.5

$parameters
   meanlog      sdlog 
-0.5527005  1.3678530 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9



$coverage.type
[1] "content"

$limits
     LTL      UTL 
 0.00000 11.96529 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 6.160103
[1] "Gamma -WH"
[1] 5.627315
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage



[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf  3.3 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Cadmium"
[1] "Summary Stats"
        median      mean        sd
K-M         NA 0.1837500 0.1715668
ROS 0.01388051 0.1236753 0.1871587
MLE 0.03015528 0.2148646 1.5158169
all:
      n   n.cen pct.cen     min     max 
  8.000   5.000  62.500   0.042   0.520 

limits:
   limit n uncen pexceed
1 0.0420 1     0   0.375
2 0.0460 1     0   0.375
3 0.0470 1     0   0.375
4 0.0540 1     0   0.375
5 0.0605 1     3   0.375

# A tibble: 2 × 5
  Detection  number   min   med    max
  <chr>       <int> <dbl> <dbl>  <dbl>
1 Detect          3 0.11  0.29  0.52  
2 Non-Detect      5 0.042 0.047 0.0605
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
        estimate Std. Error
mean -0.05213941  0.1810361
sd    0.34690734  0.1635032
Loglikelihood:  -3.962012   AIC:  11.92402   BIC:  12.08291 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.6091108
sd   -0.6091108  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
         estimate Std. Error
meanlog -3.501213  1.0358532
sdlog    1.981566  0.9512762
Loglikelihood:  -5.178751   AIC:  14.3575   BIC:  14.51638 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.6155441
sdlog   -0.6155441  1.0000000

[1] "Gamma"



Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
       estimate Std. Error
shape 0.2562401  0.1964336
rate  2.1157741  2.1488055
Loglikelihood:  -4.606236   AIC:  13.21247   BIC:  13.37136 
Correlation matrix:
          shape      rate
shape 1.0000000 0.7253641
rate  0.7253641 1.0000000

[1] "AIC"
[1] "Normal"
[1] 11.92402
[1] "Lognormal"
[1] 14.3575
[1] "Gamma"
[1] 13.21247
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
       mean          sd 
-0.05211778  0.34687184 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9972313 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.0420 0.0460 0.0470 0.0540 0.0605



$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -7.522766

$p.value
[1] 1

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.0460 0.5200 0.0470 0.0420 0.0605 0.0540 0.1100 0.2900

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
      mean         sd 
-1.5206367  0.8606591 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"



$statistic
       W 
0.931286 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] -1.376751 -1.337242 -1.327902 -1.267606 -1.218245

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -1.242146

$p.value
[1] 0.8929086

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] -1.3372422 -0.2839967 -1.3279021 -1.3767507 -1.2182446 -1.2676062 -0.9586073 
-0.5376020

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"



$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
0.2754567 0.3502976 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9625239 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.3476027 0.3583048 0.3608826 0.3779763 0.3925712

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -2.427733

$p.value
[1] 0.9924032

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data



[1] 0.3583048 0.8041452 0.3608826 0.3476027 0.3925712 0.3779763 0.4791420 0.6619106

$data.name
[1] "onechem$valueF.cuberoot"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
  meanlog     sdlog 
-3.501395  1.981741 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
       W 
0.931286 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.0420 0.0460 0.0470 0.0540 0.0605

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 



$z.value
[1] -1.242146

$p.value
[1] 0.8929086

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.0460 0.5200 0.0470 0.0420 0.0605 0.0540 0.1100 0.2900

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
    shape     scale 
0.2563079 0.4725817 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9648384 

$sample.size
[1] 8



$censoring.side
[1] "left"

$censoring.levels
[1] 0.0420 0.0460 0.0470 0.0540 0.0605

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -2.552403

$p.value
[1] 0.9946509

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored 
Data)\n                                 Based on Chen & Balakrisnan (1995)"

$data
[1] 0.0460 0.5200 0.0470 0.0420 0.0605 0.0540 0.1100 0.2900

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE  TRUE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8



$censoring.side
[1] "left"

$censoring.levels
[1] 0.0420 0.0460 0.0470 0.0540 0.0605

$percent.censored
[1] 62.5

$parameters
       mean          sd 
-0.05211778  0.34687184 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
      LTL       UTL 
     -Inf 0.7174501 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level



[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.0420 0.0460 0.0470 0.0540 0.0605

$percent.censored
[1] 62.5

$parameters
  meanlog     sdlog 
-3.501395  1.981741 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name



[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
0.000000 2.448029 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 0.592645
[1] "Gamma -WH"
[1] 0.5730139
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval



$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf 0.52 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Copper"
[1] "------------------"
[1] "AIC"
[1] "Normal"
[1] 49.68459
[1] "Log10"
[1] 51.14703
[1] "Gamma"
[1] 49.75092
[1] "------------------"
[1] "GOF Tests"
[1] "Normal"
[1] "Shapiro-Wilk GOF"
[1] 0.8893139
[1] "Lognormal"
[1] "Shapiro-Wilk GOF"
[1] 0.2235177
[1] "Gamma"
[1] "ProUCL Anderson-Darling Gamma GOF"
[1] ">= 0.10"
[1] "------------------"
[1] "Outlier Tests -Dixon's Test"
[1] "Normal"
[1] "Dixon test for outliers"
[1] "highest value 16.2 is an outlier"
        1 
0.5508634 
[1] "Log10"
[1] "Dixon test for outliers"
[1] "lowest value 0.204119982655925 is an outlier"
         1 
0.05116856 
[1] "Gamma Approximation"
[1] "Dixon test for outliers"
[1] "lowest value 1.16960709528515 is an outlier"
        1 
0.1269028 
[1] "------------------"
[1] "Background Threshold Values"
[1] "Normal"
[1] 8
     LTL      UTL 
    -Inf 18.33031 
[1] 0.9
[1] "Lognormal"
[1] 8
     LTL      UTL 
 0.00000 33.21648 
[1] 0.9
[1] "Gamma"



[1] 8
     LTL      UTL 
 0.00000 23.54675 
[1] 0.9
[1] "Non parametric"
[1] 8
 LTL  UTL 
-Inf 16.2 
[1] 0.5695328



[1] "DF_TEQ"
[1] "------------------"
[1] "AIC"
[1] "Normal"
[1] -22.686
[1] "Log10"
[1] -22.8506
[1] "Gamma"
[1] -22.80725
[1] "------------------"
[1] "GOF Tests"
[1] "Normal"
[1] "Shapiro-Wilk GOF"
[1] 0.2223417
[1] "Lognormal"
[1] "Shapiro-Wilk GOF"
[1] 0.2258521
[1] "Gamma"
[1] "ProUCL Anderson-Darling Gamma GOF"
[1] ">= 0.10"
[1] "------------------"
[1] "Outlier Tests -Dixon's Test"
[1] "Normal"
[1] "Dixon test for outliers"
[1] "highest value 0.532113035 is an outlier"
        1 
0.6717121 
[1] "Log10"
[1] "Dixon test for outliers"
[1] "highest value -0.273996102174257 is an outlier"
        1 
0.6096396 
[1] "Gamma Approximation"
[1] "Dixon test for outliers"
[1] "highest value 0.810341285334729 is an outlier"
        1 
0.6300042 
[1] "------------------"
[1] "Background Threshold Values"
[1] "Normal"
[1] 8
      LTL       UTL 
     -Inf 0.5716682 
[1] 0.9
[1] "Lognormal"
[1] 8
      LTL       UTL 
0.0000000 0.5818054 
[1] 0.9
[1] "Gamma"



[1] 8
      LTL       UTL 
0.0000000 0.5780616 
[1] 0.9
[1] "Non parametric"
[1] 8
     LTL      UTL 
    -Inf 0.532113 
[1] 0.5695328



[1] "Diesel Fuel"
[1] "Summary Stats"
      median     mean       sd
K-M 15.80000 22.47500 16.88583
ROS 17.65000 21.07156 17.79665
MLE 16.32622 21.79002 19.26080
all:
      n   n.cen pct.cen     min     max 
    8.0     2.0    25.0     9.2    58.2 

limits:
  limit n uncen pexceed
1   9.2 1     0    0.75
2  10.2 1     6    0.75

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          6  10.5  20.0  58.2
2 Non-Detect      2   9.2   9.7  10.2
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
     estimate Std. Error
mean 19.15632   7.203390
sd   19.38981   5.869629
Loglikelihood:  -28.07232   AIC:  60.14465   BIC:  60.30353 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.1691321
sd   -0.1691321  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
         estimate Std. Error
meanlog 2.7926589  0.2810752
sdlog   0.7599137  0.2328499
Loglikelihood:  -27.49343   AIC:  58.98687   BIC:  59.14575 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.1672734
sdlog   -0.1672734  1.0000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
        estimate Std. Error



shape 1.66681757 0.95897957
rate  0.07845075 0.04900202
Loglikelihood:  -27.47331   AIC:  58.94662   BIC:  59.1055 
Correlation matrix:
          shape      rate
shape 1.0000000 0.8981662
rate  0.8981662 1.0000000

[1] "AIC"
[1] "Normal"
[1] 60.14465
[1] "Lognormal"
[1] 58.98687
[1] "Gamma"
[1] 58.94662
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
19.15163 19.38526 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9043964 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1]  9.2 10.2

$percent.censored
[1] 25



$parameters
    N DELTA 
 8.00  0.25 

$z.value
[1] 0.1299529

$p.value
[1] 0.4483018

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 15.8 19.5 34.2  9.2 58.2 20.6 10.5 10.2

$data.name
[1] "onechem$valueF"

$censored
[1] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
1.212886 0.329995 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 



0.9754265 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.9637878 1.0086002

$percent.censored
[1] 25

$parameters
    N DELTA 
 8.00  0.25 

$z.value
[1] -2.498327

$p.value
[1] 0.993761

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 1.1986571 1.2900346 1.5340261 0.9637878 1.7649230 1.3138672 1.0211893 1.0086002

$data.name
[1] "onechem$valueF.log10"

$censored
[1] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"

$dist.abb



[1] "norm"

$distribution.parameters
     mean        sd 
2.5798313 0.7204409 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9635655 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 2.095379 2.168703

$percent.censored
[1] 25

$parameters
    N DELTA 
 8.00  0.25 

$z.value
[1] -1.736379

$p.value
[1] 0.9587516

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 2.509299 2.691606 3.245952 2.095379 3.875321 2.741295 2.189760 2.168703

$data.name
[1] "onechem$valueF.cuberoot"



$censored
[1] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
  meanlog     sdlog 
2.7927725 0.7598415 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9754265 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1]  9.2 10.2

$percent.censored
[1] 25

$parameters
    N DELTA 
 8.00  0.25 

$z.value
[1] -2.498327

$p.value



[1] 0.993761

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 15.8 19.5 34.2  9.2 58.2 20.6 10.5 10.2

$data.name
[1] "onechem$valueF"

$censored
[1] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
    shape     scale 
 1.666585 12.746521 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9630048 

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1]  9.2 10.2

$percent.censored
[1] 25

$parameters
    N DELTA 
 8.00  0.25 

$z.value
[1] -1.706836

$p.value
[1] 0.9560737

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored 
Data)\n                                 Based on Chen & Balakrisnan (1995)"

$data
[1] 15.8 19.5 34.2  9.2 58.2 20.6 10.5 10.2

$data.name
[1] "onechem$valueF"

$censored
[1] FALSE FALSE FALSE  TRUE FALSE FALSE FALSE  TRUE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1]  9.2 10.2

$percent.censored
[1] 25

$parameters
    mean       sd 
19.15163 19.38526 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
    -Inf 62.15966 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8



$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1]  9.2 10.2

$percent.censored
[1] 25

$parameters
  meanlog     sdlog 
2.7927725 0.7598415 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9



$coverage.type
[1] "content"

$limits
     LTL      UTL 
 0.00000 88.10704 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 64.06107
[1] "Gamma -WH"
[1] 62.60963
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage



[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf 58.2 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Lead"
[1] "------------------"
[1] "AIC"
[1] "Normal"
[1] 44.19404
[1] "Log10"
[1] 33.16471
[1] "Gamma"
[1] 33.75963
[1] "------------------"
[1] "GOF Tests"
[1] "Normal"
[1] "Shapiro-Wilk GOF"
[1] 0.02522762
[1] "Lognormal"
[1] "Shapiro-Wilk GOF"
[1] 0.7042881
[1] "Gamma"
[1] "ProUCL Anderson-Darling Gamma GOF"
[1] ">= 0.10"
[1] "------------------"
[1] "Outlier Tests -Dixon's Test"
[1] "Normal"
[1] "Dixon test for outliers"
[1] "highest value 8.6 is an outlier"
        1 
0.5813936 
[1] "Log10"
[1] "Dixon test for outliers"
[1] "lowest value -1.03621217265444 is an outlier"
        1 
0.8394628 
[1] "Gamma Approximation"
[1] "Dixon test for outliers"
[1] "highest value 2.04879961451827 is an outlier"
        1 
0.8333676 
[1] "------------------"
[1] "Background Threshold Values"
[1] "Normal"
[1] 8
     LTL      UTL 
    -Inf 9.628346 
[1] 0.9
[1] "Lognormal"
[1] 8
     LTL      UTL 
 0.00000 36.02814 
[1] 0.9
[1] "Gamma"



[1] 8
     LTL      UTL 
 0.00000 14.54901 
[1] 0.9
[1] "Non parametric"
[1] 8
 LTL  UTL 
-Inf  8.6 
[1] 0.5695328



[1] "Mercury"
[1] "Summary Stats"
         median       mean         sd
K-M          NA 0.01937500 0.01862395
ROS 0.003737230 0.01348027 0.01970720
MLE 0.008475791 0.01586642 0.02510844
all:
      n   n.cen pct.cen     min     max 
  8.000   5.000  62.500   0.011   0.058 

limits:
  limit n uncen pexceed
1 0.011 1     0    0.40
2 0.012 3     1    0.40
3 0.015 1     2    0.25

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          3 0.012 0.025 0.058
2 Non-Detect      5 0.011 0.012 0.015
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
        estimate Std. Error
mean 0.001384133 0.01611085
sd   0.030982542 0.01415171
Loglikelihood:  3.404809   AIC:  -2.809618   BIC:  -2.650735 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.5982198
sd   -0.5982198  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
         estimate Std. Error
meanlog -4.770617  0.5832672
sdlog    1.119827  0.5189393
Loglikelihood:  3.560116   AIC:  -3.120233   BIC:  -2.96135 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.6022826
sdlog   -0.6022826  1.0000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters



        estimate Std. Error
shape  0.5671852   0.493439
rate  39.5318097  36.134906
Loglikelihood:  3.601869   AIC:  -3.203739   BIC:  -3.044856 
Correlation matrix:
          shape      rate
shape 1.0000000 0.8545754
rate  0.8545754 1.0000000

[1] "AIC"
[1] "Normal"
[1] -2.809618
[1] "Lognormal"
[1] -3.120233
[1] "Gamma"
[1] -3.203739
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
       mean          sd 
0.001384042 0.030983970 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9659108 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.011 0.012 0.015

$percent.censored
[1] 62.5



$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -2.612977

$p.value
[1] 0.9955121

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.012 0.025 0.012 0.012 0.058 0.015 0.011 0.012

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
      mean         sd 
-2.0718198  0.4863288 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic



       W 
0.999566 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] -1.958607 -1.920819 -1.823909

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -11.14679

$p.value
[1] 1

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] -1.920819 -1.602060 -1.920819 -1.920819 -1.236572 -1.823909 -1.958607 -1.920819

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"



$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
0.1937046 0.1099956 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
       W 
0.997165 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.2223980 0.2289428 0.2466212

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -7.476448

$p.value
[1] 1

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.2289428 0.2924018 0.2289428 0.2289428 0.3870877 0.2466212 0.2223980 0.2289428

$data.name



[1] "onechem$valueF.cuberoot"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
  meanlog     sdlog 
-4.770541  1.119814 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
       W 
0.999566 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.011 0.012 0.015

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -11.14679



$p.value
[1] 1

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.012 0.025 0.012 0.012 0.058 0.015 0.011 0.012

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
     shape      scale 
1.37360495 0.01144819 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9964933 

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.011 0.012 0.015

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] -7.060637

$p.value
[1] 1

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored 
Data)\n                                 Based on Chen & Balakrisnan (1995)"

$data
[1] 0.012 0.025 0.012 0.012 0.058 0.015 0.011 0.012

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE  TRUE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.011 0.012 0.015

$percent.censored
[1] 62.5

$parameters
       mean          sd 
0.001384042 0.030983970 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
      LTL       UTL 
     -Inf 0.0701249 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size



[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.011 0.012 0.015

$percent.censored
[1] 62.5

$parameters
  meanlog     sdlog 
-4.770541  1.119814 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage



[1] 0.9

$coverage.type
[1] "content"

$limits
      LTL       UTL 
0.0000000 0.1016592 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 0.053303
[1] "Gamma -WH"
[1] 0.05317669
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"



$coverage
[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
  LTL   UTL 
 -Inf 0.058 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Nickel"
[1] "Summary Stats"
      median     mean        sd
K-M 3.150000 6.581250  5.894220
ROS 3.375000 6.419110  5.998168
MLE 3.403163 8.892146 21.465423
all:
      n   n.cen pct.cen     min     max 
   8.00    1.00   12.50    0.29   15.30 

limits:
  limit n uncen pexceed
1  0.29 1     7   0.875

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          7  1.9   3.6  15.3 
2 Non-Detect      1  0.29  0.29  0.29
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
     estimate Std. Error
mean 5.952405   2.257221
sd   6.283275   1.724575
Loglikelihood:  -23.84123   AIC:  51.68246   BIC:  51.84135 
Correlation matrix:
            mean          sd
mean  1.00000000 -0.07196392
sd   -0.07196392  1.00000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
        estimate Std. Error
meanlog 1.224784  0.4950312
sdlog   1.386161  0.3870250
Loglikelihood:  -25.149   AIC:  54.298   BIC:  54.45688 
Correlation matrix:
            meanlog       sdlog
meanlog  1.00000000 -0.06234318
sdlog   -0.06234318  1.00000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
       estimate Std. Error
shape 0.8346275 0.40053987



rate  0.1312480 0.08083974
Loglikelihood:  -23.96594   AIC:  51.93188   BIC:  52.09077 
Correlation matrix:
          shape      rate
shape 1.0000000 0.7779848
rate  0.7779848 1.0000000

[1] "AIC"
[1] "Normal"
[1] 51.68246
[1] "Lognormal"
[1] 54.298
[1] "Gamma"
[1] 51.93188
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
5.951527 6.284296 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
       W 
0.866922 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.29

$percent.censored
[1] 12.5

$parameters



    N DELTA 
8.000 0.125 

$z.value
[1] 0.9921042

$p.value
[1] 0.1605734

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1]  0.29 15.30  1.90  2.30  3.15  3.60  9.50 15.00

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
0.5318828 0.6019212 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9099861 



$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] -0.537602

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.2678723

$p.value
[1] 0.3943988

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] -0.5376020  1.1846914  0.2787536  0.3617278  0.4983106  0.5563025  0.9777236  
1.1760913

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"

$dist.abb



[1] "norm"

$distribution.parameters
     mean        sd 
1.6227679 0.6742915 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.8985143 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.6619106

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.4900739

$p.value
[1] 0.3120408

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1] 0.6619106 2.4825451 1.2385623 1.3200061 1.4658972 1.5326189 2.1179118 2.4662121

$data.name
[1] "onechem$valueF.cuberoot"



$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
 meanlog    sdlog 
1.224705 1.385975 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9099861 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.29

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.2678723

$p.value



[1] 0.3943988

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)"

$data
[1]  0.29 15.30  1.90  2.30  3.15  3.60  9.50 15.00

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
    shape     scale 
0.8346143 7.6204278 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9001718 

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.29

$percent.censored
[1] 12.5

$parameters
    N DELTA 
8.000 0.125 

$z.value
[1] 0.4595694

$p.value
[1] 0.3229127

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Singly Censored Data)\n 
                               Based on Chen & Balakrisnan (1995)"

$data
[1]  0.29 15.30  1.90  2.30  3.15  3.60  9.50 15.00

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.29

$percent.censored
[1] 12.5

$parameters
    mean       sd 
5.951527 6.284296 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
    -Inf 19.89383 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8



$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.29

$percent.censored
[1] 12.5

$parameters
 meanlog    sdlog 
1.224705 1.385975 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9



$coverage.type
[1] "content"

$limits
     LTL      UTL 
 0.00000 73.67186 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 29.81443
[1] "Gamma -WH"
[1] 26.778
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage



[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf 15.3 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Selenium"
[1] "Summary Stats"
       median      mean        sd
K-M 0.1200000 0.2025000 0.1253433
ROS 0.1500000 0.1818856 0.1383164
MLE 0.1512789 0.1900899 0.1446339
all:
      n   n.cen pct.cen     min     max 
   8.00    3.00   37.50    0.12    0.45 

limits:
  limit n uncen   pexceed
1  0.12 2     1 0.6666667
2  0.13 1     4 0.5000000

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          5  0.12  0.2   0.45
2 Non-Detect      3  0.12  0.12  0.13
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
      estimate Std. Error
mean 0.1609213 0.06260481
sd   0.1590724 0.05411550
Loglikelihood:  -0.2642299   AIC:  4.52846   BIC:  4.687343 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.2912715
sd   -0.2912715  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
          estimate Std. Error
meanlog -1.8886365  0.2653028
sdlog    0.6758095  0.2318766
Loglikelihood:  -0.1622908   AIC:  4.324582   BIC:  4.483465 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.2916242
sdlog   -0.2916242  1.0000000

[1] "Gamma"
Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
       estimate Std. Error



shape  1.960936   1.310097
rate  10.631420   7.270439
Loglikelihood:  -0.09794085   AIC:  4.195882   BIC:  4.354765 
Correlation matrix:
          shape      rate
shape 1.0000000 0.9277779
rate  0.9277779 1.0000000

[1] "AIC"
[1] "Normal"
[1] 4.52846
[1] "Lognormal"
[1] 4.324582
[1] "Gamma"
[1] 4.195882
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
0.1609243 0.1590708 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
       W 
0.963092 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.12 0.13

$percent.censored
[1] 37.5



$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -2.008678

$p.value
[1] 0.9777144

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.12 0.45 0.13 0.12 0.20 0.18 0.12 0.31

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
      mean         sd 
-0.8202218  0.2935086 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 



0.9851084 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] -0.9208188 -0.8860566

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -3.803819

$p.value
[1] 0.9999288

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] -0.9208188 -0.3467875 -0.8860566 -0.9208188 -0.6989700 -0.7447275 -0.9208188 
-0.5086383

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution
[1] "Normal"



$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
0.5363001 0.1366322 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9852743 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.4932424 0.5065797

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -3.825982

$p.value
[1] 0.9999349

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.4932424 0.7663094 0.5065797 0.4932424 0.5848035 0.5646216 0.4932424 0.6767899

$data.name



[1] "onechem$valueF.cuberoot"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
   meanlog      sdlog 
-1.8886304  0.6758286 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9851084 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.12 0.13

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -3.803819



$p.value
[1] 0.9999288

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 0.12 0.45 0.13 0.12 0.20 0.18 0.12 0.31

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
     shape      scale 
1.96085609 0.09406627 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.9852183 

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.12 0.13

$percent.censored
[1] 37.5

$parameters
    N DELTA 
8.000 0.375 

$z.value
[1] -3.818477

$p.value
[1] 0.9999329

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored 
Data)\n                                 Based on Chen & Balakrisnan (1995)"

$data
[1] 0.12 0.45 0.13 0.12 0.20 0.18 0.12 0.31

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE FALSE FALSE FALSE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8

$censoring.side
[1] "left"



$censoring.levels
[1] 0.12 0.13

$percent.censored
[1] 37.5

$parameters
     mean        sd 
0.1609243 0.1590708 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
      LTL       UTL 
     -Inf 0.5138378 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size



[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 0.12 0.13

$percent.censored
[1] 37.5

$parameters
   meanlog      sdlog 
-1.8886304  0.6758286 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage



[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
0.000000 0.677571 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 0.4876551
[1] "Gamma -WH"
[1] 0.4813511
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"



$coverage
[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf 0.45 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "Sulfide"
[1] "Summary Stats"
      median      mean        sd
K-M       NA 100.55000  51.36148
ROS 28.15584  70.39740  65.55735
MLE 30.45582  75.81971 172.85569
all:
      n   n.cen pct.cen     min     max 
    8.0     5.0    62.5    38.9   179.0 

limits:
  limit n uncen pexceed
1  38.9 1     0   0.375
2  39.0 1     0   0.375
3  39.7 1     0   0.375
4  42.4 1     0   0.375
5  53.2 1     3   0.375

# A tibble: 2 × 5
  Detection  number   min   med   max
  <chr>       <int> <dbl> <dbl> <dbl>
1 Detect          3  76.4 167   179  
2 Non-Detect      5  38.9  39.7  53.2
[1] ".............................."
[1] "Fit Distribution Plus fits"
[1] "Normal"
Fitting of the distribution ' norm ' By maximum likelihood on censored data 
Parameters
      estimate Std. Error
mean  10.71952   63.79740
sd   122.08251   58.35872
Loglikelihood:  -21.61591   AIC:  47.23181   BIC:  47.3907 
Correlation matrix:
           mean         sd
mean  1.0000000 -0.6140383
sd   -0.6140383  1.0000000

[1] "Lognormal"
Fitting of the distribution ' lnorm ' By maximum likelihood on censored data 
Parameters
        estimate Std. Error
meanlog 3.415936  0.7064146
sdlog   1.350620  0.6501454
Loglikelihood:  -22.78156   AIC:  49.56312   BIC:  49.722 
Correlation matrix:
           meanlog      sdlog
meanlog  1.0000000 -0.6166338
sdlog   -0.6166338  1.0000000

[1] "Gamma"



Fitting of the distribution ' gamma ' By maximum likelihood on censored data 
Parameters
         estimate  Std. Error
shape 0.480385770 0.405138043
rate  0.007918665 0.007179418
Loglikelihood:  -22.30319   AIC:  48.60637   BIC:  48.76526 
Correlation matrix:
          shape      rate
shape 1.0000000 0.8306351
rate  0.8306351 1.0000000

[1] "AIC"
[1] "Normal"
[1] 47.23181
[1] "Lognormal"
[1] 49.56312
[1] "Gamma"
[1] 48.60637
[1] ".............................."
[1] "Goodness of fit"
[1] "Normal"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
 10.73369 122.03658 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.7362238 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 38.9 39.0 39.7 42.4 53.2



$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] 1.388449

$p.value
[1] 0.08250023

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1]  39.7 167.0  42.4  39.0  53.2  76.4  38.9 179.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> log transformed"
$distribution
[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
     mean        sd 
1.4836703 0.5865649 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"



$statistic
        W 
0.7059911 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 1.589950 1.591065 1.598791 1.627366 1.725912

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] 1.60065

$p.value
[1] 0.0547272

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 1.598791 2.222716 1.627366 1.591065 1.725912 1.883093 1.589950 2.252853

$data.name
[1] "onechem$valueF.log10"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Normal-> gamma transformed"
$distribution



[1] "Normal"

$dist.abb
[1] "norm"

$distribution.parameters
    mean       sd 
2.995064 1.978479 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.7154074 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 3.388310 3.391211 3.411381 3.487027 3.761005

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] 1.536993

$p.value
[1] 0.06214754

$alternative
[1] "True cdf does not equal the\n                                 Normal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1] 3.411381 5.506878 3.487027 3.391211 3.761005 4.243242 3.388310 5.635741



$data.name
[1] "onechem$valueF.cuberoot"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$dist.abb
[1] "lnorm"

$distribution.parameters
 meanlog    sdlog 
3.416277 1.350616 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.7059911 

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 38.9 39.0 39.7 42.4 53.2

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value



[1] 1.60065

$p.value
[1] 0.0547272

$alternative
[1] "True cdf does not equal the\n                                 Lognormal 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored Data)"

$data
[1]  39.7 167.0  42.4  39.0  53.2  76.4  38.9 179.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] "Gamma"
$distribution
[1] "Gamma"

$dist.abb
[1] "gamma"

$distribution.parameters
     shape      scale 
  0.480422 126.284304 

$n.param.est
[1] 2

$estimation.method
[1] "MLE"

$statistic
        W 
0.7165599 

$sample.size
[1] 8



$censoring.side
[1] "left"

$censoring.levels
[1] 38.9 39.0 39.7 42.4 53.2

$percent.censored
[1] 62.5

$parameters
    N DELTA 
8.000 0.625 

$z.value
[1] 1.529057

$p.value
[1] 0.06312513

$alternative
[1] "True cdf does not equal the\n                                 Gamma 
Distribution."

$method
[1] "Shapiro-Francia GOF\n                                 (Multiply Censored 
Data)\n                                 Based on Chen & Balakrisnan (1995)"

$data
[1]  39.7 167.0  42.4  39.0  53.2  76.4  38.9 179.0

$data.name
[1] "onechem$valueF"

$censored
[1]  TRUE FALSE  TRUE  TRUE  TRUE FALSE  TRUE FALSE

$censoring.name
[1] "onechem$Censored"

attr(,"class")
[1] "gofCensored"
[1] ".............................."
[1] "All UTL Results"
[1] "Normal"
$distribution
[1] "Normal"

$sample.size
[1] 8



$censoring.side
[1] "left"

$censoring.levels
[1] 38.9 39.0 39.7 42.4 53.2

$percent.censored
[1] 62.5

$parameters
     mean        sd 
 10.73369 122.03658 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
    -Inf 281.4833 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9



$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Lognormal"
$distribution
[1] "Lognormal"

$sample.size
[1] 8

$censoring.side
[1] "left"

$censoring.levels
[1] 38.9 39.0 39.7 42.4 53.2

$percent.censored
[1] 62.5

$parameters
 meanlog    sdlog 
3.416277 1.350616 

$n.param.est
[1] 2

$method
[1] "MLE"

$data.name
[1] "valueF"

$censoring.name
[1] "censored"

$bad.obs
[1] 0

$interval
$name
[1] "Tolerance"



$coverage
[1] 0.9

$coverage.type
[1] "content"

$limits
     LTL      UTL 
  0.0000 609.5647 

$type
[1] "upper"

$method
[1] "Exact for\n                                 Complete Data"

$conf.level
[1] 0.9

$sample.size
[1] 8

$dof
[1] 7

attr(,"class")
[1] "intervalEstimateCensored"

attr(,"class")
[1] "estimateCensored"
[1] "Gamma -HW"
[1] 231.5044
[1] "Gamma -WH"
[1] 226.5136
[1] "Non parametric"
$distribution
[1] "None"

$sample.size
[1] 8

$data.name
[1] "valueF"

$bad.obs
[1] 0

$interval
$name



[1] "Tolerance"

$coverage
[1] 0.9

$coverage.type
[1] "content"

$limit.ranks
[1] 8

$limits
 LTL  UTL 
-Inf  179 

$type
[1] "upper"

$method
[1] "Exact"

$conf.level
[1] 0.5695328

$sample.size
[1] 8

attr(,"class")
[1] "intervalEstimate"

attr(,"class")
[1] "estimate"
[1] ".............................."



[1] "TPH as Motor Oil"
[1] "------------------"
[1] "AIC"
[1] "Normal"
[1] 100.4606
[1] "Log10"
[1] 93.41827
[1] "Gamma"
[1] 94.44309
[1] "------------------"
[1] "GOF Tests"
[1] "Normal"
[1] "Shapiro-Wilk GOF"
[1] 0.03107355
[1] "Lognormal"
[1] "Shapiro-Wilk GOF"
[1] 0.3387151
[1] "Gamma"
[1] "ProUCL Anderson-Darling Gamma GOF"
[1] ">= 0.10"
[1] "------------------"
[1] "Outlier Tests -Dixon's Test"
[1] "Normal"
[1] "Dixon test for outliers"
[1] "highest value 318 is an outlier"
        1 
0.1923977 
[1] "Log10"
[1] "Dixon test for outliers"
[1] "highest value 2.50242711998443 is an outlier"
        1 
0.8558348 
[1] "Gamma Approximation"
[1] "Dixon test for outliers"
[1] "highest value 6.82562419655711 is an outlier"
        1 
0.5879484 
[1] "------------------"
[1] "Background Threshold Values"
[1] "Normal"
[1] 8
     LTL      UTL 
    -Inf 344.3028 
[1] 0.9
[1] "Lognormal"
[1] 8
     LTL      UTL 
  0.0000 668.4628 
[1] 0.9
[1] "Gamma"



[1] 8
     LTL      UTL 
  0.0000 451.0447 
[1] 0.9
[1] "Non parametric"
[1] 8
 LTL  UTL 
-Inf  318 
[1] 0.5695328



[1] "Zinc"
[1] "------------------"
[1] "AIC"
[1] "Normal"
[1] 84.66919
[1] "Log10"
[1] 76.05883
[1] "Gamma"
[1] 76.64107
[1] "------------------"
[1] "GOF Tests"
[1] "Normal"
[1] "Shapiro-Wilk GOF"
[1] 0.02748671
[1] "Lognormal"
[1] "Shapiro-Wilk GOF"
[1] 0.5384732
[1] "Gamma"
[1] "ProUCL Anderson-Darling Gamma GOF"
[1] ">= 0.10"
[1] "------------------"
[1] "Outlier Tests -Dixon's Test"
[1] "Normal"
[1] "Dixon test for outliers"
[1] "highest value 106 is an outlier"
        1 
0.8529317 
[1] "Log10"
[1] "Dixon test for outliers"
[1] "lowest value 0.301029995663981 is an outlier"
        1 
0.5490441 
[1] "Gamma Approximation"
[1] "Dixon test for outliers"
[1] "highest value 4.73262349116337 is an outlier"
        1 
0.6880584 
[1] "------------------"
[1] "Background Threshold Values"
[1] "Normal"
[1] 8
     LTL      UTL 
    -Inf 123.8373 
[1] 0.9
[1] "Lognormal"
[1] 8
     LTL      UTL 
  0.0000 366.3214 
[1] 0.9
[1] "Gamma"



[1] 8
     LTL      UTL 
  0.0000 180.2266 
[1] 0.9
[1] "Non parametric"
[1] 8
 LTL  UTL 
-Inf  106 
[1] 0.5695328



  

  

 

 

 

Attachment F-2 
Toxicity Equivalence Calculations for 
Dioxins and Dioxin-like Compounds – 
Background 



BNSF Wishram Railyard Remedial Investigation Report

Chemical CAS Unit TEF                   

1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 0.51 U 4.1 J 0.51 U 0.52 U 12 J 1.5 J 4.3 J 0.49 U 0.65 UJ

1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 0.64 U 0.95 J 0.63 U 0.65 U 1.1 J 0.63 U 0.65 U 0.62 U 0.82 UJ

1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg 0.01 0.44 U 0.43 U 0.44 U 0.45 U 0.43 U 0.43 U 0.44 U 0.42 U 0.56 UJ

1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg 0.10 0.42 U 0.41 U 0.41 U 0.43 U 0.41 U 0.41 U 0.42 U 0.4 U 0.54 UJ

1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg 0.10 0.41 U 0.4 U 0.41 U 0.42 U 0.4 U 0.4 U 0.42 U 0.4 U 0.53 UJ

1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg 0.10 0.46 U 0.45 U 0.46 U 0.47 U 0.45 U 0.45 U 0.47 U 0.45 U 0.59 UJ

1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.38 U 0.37 U 0.38 U 0.39 U 0.38 U 0.38 U 0.39 U 0.37 U 0.49 UJ

1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.4 U 0.39 U 0.39 U 0.4 U 0.39 U 0.39 U 0.4 U 0.38 U 0.51 UJ

1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg 0.10 0.48 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.48 U 0.46 U 0.61 UJ

1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U 0.26 UJ

1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.27 UJ

2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg 0.10 0.41 U 0.4 U 0.41 U 0.42 U 0.4 U 0.4 U 0.41 U 0.4 U 0.53 UJ

2,3,4,7,8-PeCDF 57117-31-4 ng/kg 0.30 0.22 U 0.22 U 0.22 U 0.23 U 0.22 U 0.22 U 0.22 U 0.21 U 0.28 UJ

2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.18 U 0.24 UJ

2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.21 U 0.33 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.2 U 0.27 UJ

OCDD 3268-87-9 ng/kg 0.0003 2 U 42 1.9 U 2 U 200 J 12 J 50 1.9 U 2.5 UJ

OCDF 39001-02-0 ng/kg 0.0003 1.4 U 1.9 J 1.4 U 1.5 U 1.4 U 1.4 U 1.4 U 1.4 U 1.8 UJ

2,3,3',4,4',5'-Hexachlorobiphenyl 69782-90-7 ng/kg 0.00003 0.81 U 0.818 U 0.85 U 0.824 U 0.825 U 0.822 U 0.828 U 0.828 U 0.819 UJ

2,3,3',4,4',5-Hexachlorobiphenyl 38380-08-4 ng/kg 0.00003 1.9 U 1.92 U 2.13 J 1.93 U 1.93 U 1.93 U 1.94 U 1.94 U 1.92 UJ

PCB-105 32598-14-4 ng/kg 0.00003 2.95 J 2.82 U 10.7 J 2.84 U 2.84 U 2.83 U 2.85 U 2.85 U 4.5 J

PCB-114 74472-37-0 ng/kg 0.00003 0.621 U 0.627 U 0.651 U 0.631 U 0.632 U 0.63 U 0.634 U 0.634 U 0.627 UJ

PCB-118 31508-00-6 ng/kg 0.00003 5.98 J 5.27 U 25.4 6.37 J 5.31 U 5.3 U 5.33 U 5.33 U 8.56 J

PCB-123 65510-44-3 ng/kg 0.00003 0.578 U 0.584 U 0.607 U 0.588 U 0.588 U 0.587 U 0.591 U 0.591 U 0.584 UJ

PCB-126 57465-28-8 ng/kg 0.10 0.321 U 0.325 U 0.337 U 0.327 U 0.327 U 0.326 U 0.329 U 0.329 U 0.325 UJ

PCB-167 52663-72-6 ng/kg 0.00003 1.23 U 1.24 U 2.04 J 1.25 U 1.25 U 1.25 U 1.26 U 1.26 U 1.24 UJ

PCB-169 32774-16-6 ng/kg 0.03 0.309 U 0.312 U 0.324 U 0.314 U 0.314 U 0.313 U 0.316 U 0.316 U 0.312 UJ

PCB-189 39635-31-9 ng/kg 0.00003 0.732 U 0.739 U 0.768 U 0.744 U 0.745 U 0.743 U 0.748 U 0.748 U 0.739 UJ

PCB-77 32598-13-3 ng/kg 0.0001 2.07 U 2.09 U 2.17 U 2.31 J 2.1 U 2.1 U 2.11 U 2.11 U 2.88 J

PCB-81 70362-50-4 ng/kg 0.0003 0.457 U 0.461 U 0.48 U 0.465 U 0.465 U 0.464 U 0.467 U 0.467 U 0.462 UJ

Chemical CAS Unit TEF
1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg 0.01 0.00255 0.041 0.00255 0.0026 0.12 0.015 0.043 0.00245 0.00325

1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg 0.01 0.0032 0.0095 0.00315 0.00325 0.011 0.00315 0.00325 0.0031 0.0041

1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg 0.01 0.0022 0.00215 0.0022 0.00225 0.00215 0.00215 0.0022 0.0021 0.0028

1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg 0.10 0.021 0.0205 0.0205 0.0215 0.0205 0.0205 0.021 0.02 0.027

1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg 0.10 0.0205 0.02 0.0205 0.021 0.02 0.02 0.021 0.02 0.0265

1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg 0.10 0.023 0.0225 0.023 0.0235 0.0225 0.0225 0.0235 0.0225 0.0295

1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg 0.10 0.019 0.0185 0.019 0.0195 0.019 0.019 0.0195 0.0185 0.0245

1,2,3,7,8,9-HxCDD 19408-74-3 ng/kg 0.10 0.02 0.0195 0.0195 0.02 0.0195 0.0195 0.02 0.019 0.0255

1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg 0.10 0.024 0.0235 0.0235 0.0245 0.0235 0.0235 0.024 0.023 0.0305

1,2,3,7,8-PeCDD 40321-76-4 ng/kg 1 0.105 0.1 0.1 0.105 0.1 0.1 0.105 0.1 0.13

1,2,3,7,8-PeCDF 57117-41-6 ng/kg 0.03 0.00315 0.00315 0.00315 0.0033 0.00315 0.00315 0.0033 0.00315 0.00405

2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg 0.10 0.0205 0.02 0.0205 0.021 0.02 0.02 0.0205 0.02 0.0265

2,3,4,7,8-PeCDF 57117-31-4 ng/kg 0.30 0.033 0.033 0.033 0.0345 0.033 0.033 0.033 0.0315 0.042

2,3,7,8-TCDD 1746-01-6 ng/kg 1 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.09 0.12

2,3,7,8-TCDF 51207-31-9 ng/kg 0.10 0.0105 0.033 0.0105 0.0105 0.0105 0.0105 0.0105 0.01 0.0135

OCDD 3268-87-9 ng/kg 0.0003 0.0003 0.0126 0.000285 0.0003 0.06 0.0036 0.015 0.000285 0.000375

OCDF 39001-02-0 ng/kg 0.0003 0.00021 0.00057 0.00021 0.000225 0.00021 0.00021 0.00021 0.00021 0.00027

Attachment F-2 Toxicity Equivalence Calculations for Dioxins and 

Dioxin-like Compounds - Background

FD02-

042722-0-10

BNSF-BG18-

042722-0-10

BNSF-BG19-

042722-0-10

BNSF-BG20-

042922-0-10

BNSF-BG17-

042722-0-10

Sample Type N N N N

Sample Name

BNSF-BG13-

042122-0-10

BNSF-BG14-

042722-0-5.5

BNSF-BG15-

042722-0-10

BNSF-BG16-

042722-0-10

FD N N N

Sample Location BG13 BG14 BG15 BG16 BG17 BG17 BG18 BG19 BG20

N

4/27/2022 4/27/2022 4/29/2022Sample Date 4/21/2022 4/27/2022 4/27/2022 4/27/2022 4/27/2022 4/27/2022
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Attachment F-2 Toxicity Equivalence Calculations for Dioxins and 

Dioxin-like Compounds - Background

FD02-

042722-0-10

BNSF-BG18-

042722-0-10

BNSF-BG19-

042722-0-10

BNSF-BG20-

042922-0-10

BNSF-BG17-

042722-0-10

Sample Type N N N N

Sample Name

BNSF-BG13-

042122-0-10

BNSF-BG14-

042722-0-5.5

BNSF-BG15-

042722-0-10

BNSF-BG16-

042722-0-10

FD N N N

Sample Location BG13 BG14 BG15 BG16 BG17 BG17 BG18 BG19 BG20

N

4/27/2022 4/27/2022 4/29/2022Sample Date 4/21/2022 4/27/2022 4/27/2022 4/27/2022 4/27/2022 4/27/2022

2,3,3',4,4',5'-Hexachlorobiphenyl 69782-90-7 ng/kg 0.00003 0.00001215 0.00001227 0.00001275 0.00001236 0.000012375 0.00001233 0.00001242 0.00001242 0.000012285

2,3,3',4,4',5-Hexachlorobiphenyl 38380-08-4 ng/kg 0.00003 0.0000285 0.0000288 0.0000639 0.00002895 0.00002895 0.00002895 0.0000291 0.0000291 0.0000288

PCB-105 32598-14-4 ng/kg 0.00003 0.0000885 0.0000423 0.000321 0.0000426 0.0000426 0.00004245 0.00004275 0.00004275 0.000135

PCB-114 74472-37-0 ng/kg 0.00003 0.000009315 0.000009405 0.000009765 0.000009465 0.00000948 0.00000945 0.00000951 0.00000951 0.000009405

PCB-118 31508-00-6 ng/kg 0.00003 0.0001794 0.00007905 0.000762 0.0001911 0.00007965 0.0000795 0.00007995 0.00007995 0.0002568

PCB-123 65510-44-3 ng/kg 0.00003 0.00000867 0.00000876 0.000009105 0.00000882 0.00000882 0.000008805 0.000008865 0.000008865 0.00000876

PCB-126 57465-28-8 ng/kg 0.10 0.01605 0.01625 0.01685 0.01635 0.01635 0.0163 0.01645 0.01645 0.01625

PCB-167 52663-72-6 ng/kg 0.00003 0.00001845 0.0000186 0.0000612 0.00001875 0.00001875 0.00001875 0.0000189 0.0000189 0.0000186

PCB-169 32774-16-6 ng/kg 0.03 0.004635 0.00468 0.00486 0.00471 0.00471 0.004695 0.00474 0.00474 0.00468

PCB-189 39635-31-9 ng/kg 0.00003 0.00001098 0.000011085 0.00001152 0.00001116 0.000011175 0.000011145 0.00001122 0.00001122 0.000011085

PCB-77 32598-13-3 ng/kg 0.0001 0.0001035 0.0001045 0.0001085 0.000231 0.000105 0.000105 0.0001055 0.0001055 0.000288

PCB-81 70362-50-4 ng/kg 0.0003 0.00006855 0.00006915 0.000072 0.00006975 0.00006975 0.0000696 0.00007005 0.00007005 0.0000693

0.424 0.496 0.420 0.430 0.601 0.432 0.482 0.407 0.532

0.403 0.474 0.397 0.408 0.580 0.411 0.460 0.386 0.510

0.021 0.021 0.023 0.022 0.021 0.021 0.022 0.022 0.022

Notes:

CAS = Chemical Abstracts Service
TEF = toxicity equivalency factor
TEQ = toxicity equivalence

Calculated Dioxins & Furans TEQ:

Calculated Dioxin-like PCBs TEQ:

Calculated 2,3,7,8-TCDD TEQ:
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Attachment F-3 Toxicity Equivalence Calculations for Carcinogenic PAH - Background

BNSF Wishram Railyard Remedial Investigation Repor t

Analyte Units TEF TEQ TEQ

Benzo(a)anthracene mg/kg 0.1 0.0155 U 0.00935 U

Benzo(a)pyrene mg/kg 1 0.0164 U 0.00986 U

Benzo(b)fluoranthene mg/kg 0.1 0.0164 U 0.00989 U

Benzo(k)fluoranthene mg/kg 0.01 0.0156 U 0.00943 U

Chrysene mg/kg 0.001 0.0175 U 0.0105 U

Dibenzo(a,h)anthracene mg/kg 1.0 0.0245 U 0.0147 U

Indeno(1,2,3-cd)pyrene mg/kg 0.1 0.0249 U 0.015 U

1/2 NON-DETECTS

Benzo(a)anthracene mg/kg 0.1 0.00775 U 0.00078 0.004675 U 0.00047

Benzo(a)pyrene mg/kg 1 0.0082 U 0.00820 0.00493 U 0.00493

Benzo(b)fluoranthene mg/kg 0.1 0.0082 U 0.00082 0.004945 U 0.00049

Benzo(k)fluoranthene mg/kg 0.01 0.0078 U 0.00008 0.004715 U 0.00005

Chrysene mg/kg 0.001 0.00875 U 0.00001 0.00525 U 0.00001

Dibenzo(a,h)anthracene mg/kg 1.0 0.01225 U 0.01225 0.00735 U 0.00735

Indeno(1,2,3-cd)pyrene mg/kg 0.1 0.01245 U 0.00125 0.0075 U 0.00075

0.0234 0.0140

Notes: 

Bolded concentrations are detects

J = estimated detected value

Screening criteria from Table 4-2 of the Final RI Work Plan

TEFs from Table 6-1 of SCUM II

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = undetected value

BG13 BG14

4/21/2022 4/27/2022

BNSF-BG13-042122-0-10 BNSF-BG14-042722-0-5.5

Sample Type

Sample Location

Sum TEQ

N N

Sample Name
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Attachment F-3 Toxicity Equivalence Calculations for Carcinogenic PAH - Background

BNSF Wishram Railyard Remedial Investigation Repor t

Analyte Units TEF

Benzo(a)anthracene mg/kg 0.1

Benzo(a)pyrene mg/kg 1

Benzo(b)fluoranthene mg/kg 0.1

Benzo(k)fluoranthene mg/kg 0.01

Chrysene mg/kg 0.001

Dibenzo(a,h)anthracene mg/kg 1.0

Indeno(1,2,3-cd)pyrene mg/kg 0.1

1/2 NON-DETECTS

Benzo(a)anthracene mg/kg 0.1

Benzo(a)pyrene mg/kg 1

Benzo(b)fluoranthene mg/kg 0.1

Benzo(k)fluoranthene mg/kg 0.01

Chrysene mg/kg 0.001

Dibenzo(a,h)anthracene mg/kg 1.0

Indeno(1,2,3-cd)pyrene mg/kg 0.1

Notes: 

Bolded concentrations are detects

J = estimated detected value

Screening criteria from Table 4-2 of the Final RI Work Plan

TEFs from Table 6-1 of SCUM II

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = undetected value

Sample Type

Sample Location

Sum TEQ

Sample Name

TEQ TEQ

0.0083 U 0.00763 U

0.00876 U 0.00804 U

0.00878 U 0.00807 U

0.00837 U 0.00769 U

0.00936 U 0.0086 U

0.0131 U 0.012 U

0.0133 U 0.0122 U

0.00415 U 0.00042 0.003815 U 0.00038

0.00438 U 0.00438 0.00402 U 0.00402

0.00439 U 0.00044 0.004035 U 0.00040

0.004185 U 0.00004 0.003845 U 0.00004

0.00468 U 0.00000 0.0043 U 0.00000

0.00655 U 0.00655 0.006 U 0.00600

0.00665 U 0.00067 0.0061 U 0.00061

0.0125 0.0115

BG15 BG16

4/27/2022 4/27/2022

BNSF-BG15-042722-0-10 BNSF-BG16-042722-0-10

N N
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Attachment F-3 Toxicity Equivalence Calculations for Carcinogenic PAH - Background

BNSF Wishram Railyard Remedial Investigation Repor t

Analyte Units TEF

Benzo(a)anthracene mg/kg 0.1

Benzo(a)pyrene mg/kg 1

Benzo(b)fluoranthene mg/kg 0.1

Benzo(k)fluoranthene mg/kg 0.01

Chrysene mg/kg 0.001

Dibenzo(a,h)anthracene mg/kg 1.0

Indeno(1,2,3-cd)pyrene mg/kg 0.1

1/2 NON-DETECTS

Benzo(a)anthracene mg/kg 0.1

Benzo(a)pyrene mg/kg 1

Benzo(b)fluoranthene mg/kg 0.1

Benzo(k)fluoranthene mg/kg 0.01

Chrysene mg/kg 0.001

Dibenzo(a,h)anthracene mg/kg 1.0

Indeno(1,2,3-cd)pyrene mg/kg 0.1

Notes: 

Bolded concentrations are detects

J = estimated detected value

Screening criteria from Table 4-2 of the Final RI Work Plan

TEFs from Table 6-1 of SCUM II

TEF = toxicity equivalency factor

TEQ = toxicity equivalence

U = undetected value

Sample Type

Sample Location

Sum TEQ

Sample Name

TEQ TEQ TEQ TEQ TEQ

0.0101 U 0.0107 U 0.00997 U 0.038 U 0.0166 UJ

0.0107 U 0.0113 U 0.0105 U 0.0401 U 0.0176 UJ

0.0107 U 0.0113 U 0.0105 U 0.0404 U 0.0176 UJ

0.0102 U 0.0108 U 0.0101 U 0.0384 U 0.0168 UJ

0.0114 U 0.0121 U 0.0112 U 0.043 U 0.0188 UJ

0.0159 U 0.0169 U 0.0157 U 0.06 U 0.0263 UJ

0.0162 U 0.0172 U 0.016 U 0.0611 U 0.0267 UJ

0.00505 U 0.00051 0.00535 U 0.00054 0.004985 U 0.00050 0.019 U 0.00190 0.0083 UJ 0.00083

0.00535 U 0.00535 0.00565 U 0.00565 0.00525 U 0.00525 0.02005 U 0.02005 0.0088 UJ 0.00880

0.00535 U 0.00054 0.00565 U 0.00057 0.00525 U 0.00053 0.0202 U 0.00202 0.0088 UJ 0.00088

0.0051 U 0.00005 0.0054 U 0.00005 0.00505 U 0.00005 0.0192 U 0.00019 0.0084 UJ 0.00008

0.0057 U 0.00001 0.00605 U 0.00001 0.0056 U 0.00001 0.0215 U 0.00002 0.0094 UJ 0.00001

0.00795 U 0.00795 0.00845 U 0.00845 0.00785 U 0.00785 0.03 U 0.03000 0.01315 UJ 0.01315

0.0081 U 0.00081 0.0086 U 0.00086 0.008 U 0.00080 0.03055 U 0.00306 0.01335 UJ 0.00134

0.0152 0.0161 0.0150 0.0572 0.0251

BG20

4/27/2022

BG17 BG17 BG18 BG19

FD02-042722-0-10 BNSF-BG18-042722-0-10

4/27/2022 4/27/2022 4/27/2022

BNSF-BG17-042722-0-10

N

BNSF-BG19-042722-0-10 BNSF-BG20-042922-0-10

N FD N N

4/29/2022
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Attachment F-4 
Total Polycyclic Aromatic Hydrocarbons 
- Background 



Analyte Units

1-Methylnaphthalene mg/kg 0.0113 U 0.00678 U 0.00603 U 0.00554 U 0.00733 U 0.00779 U 0.00723 U

2-Methylnaphthalene mg/kg 0.0114 U 0.00688 U 0.00611 U 0.00561 U 0.00744 U 0.00789 U 0.00733 U

Acenaphthene mg/kg 0.0143 U 0.00858 U 0.00762 U 0.007 U 0.00928 U 0.00985 U 0.00915 U

Acenaphthylene mg/kg 0.0124 U 0.00747 U 0.00663 U 0.00609 U 0.00807 U 0.00857 U 0.00796 U

Anthracene mg/kg 0.0157 U 0.00944 U 0.00839 U 0.00771 U 0.0102 U 0.0108 U 0.0101 U

Benzo(a)anthracene mg/kg 0.0155 U 0.00935 U 0.0083 U 0.00763 U 0.0101 U 0.0107 U 0.00997 U

Benzo(a)pyrene mg/kg 0.0164 U 0.00986 U 0.00876 U 0.00804 U 0.0107 U 0.0113 U 0.0105 U

Benzo(b)fluoranthene mg/kg 0.0164 U 0.00989 U 0.00878 U 0.00807 U 0.0107 U 0.0113 U 0.0105 U

Benzo(g,h,i)perylene mg/kg 0.0161 U 0.0097 U 0.00861 U 0.00791 U 0.0105 U 0.0111 U 0.0103 U

Benzo(k)fluoranthene mg/kg 0.0156 U 0.00943 U 0.00837 U 0.00769 U 0.0102 U 0.0108 U 0.0101 U

Chrysene mg/kg 0.0175 U 0.0105 U 0.00936 U 0.0086 U 0.0114 U 0.0121 U 0.0112 U

Dibenzo(a,h)anthracene mg/kg 0.0245 U 0.0147 U 0.0131 U 0.012 U 0.0159 U 0.0169 U 0.0157 U

Fluoranthene mg/kg 0.0159 U 0.00957 U 0.0085 U 0.00781 U 0.0103 U 0.011 U 0.0102 U

Fluorene mg/kg 0.0143 U 0.00863 U 0.00767 U 0.00704 U 0.00933 U 0.00991 U 0.0092 U

Indeno(1,2,3-cd)pyrene mg/kg 0.0249 U 0.015 U 0.0133 U 0.0122 U 0.0162 U 0.0172 U 0.016 U

Naphthalene mg/kg 0.0221 U 0.0133 U 0.0118 U 0.0109 U 0.0144 U 0.0153 U 0.0142 U

Phenanthrene mg/kg 0.0175 U 0.0105 U 0.00935 U 0.00859 U 0.0114 U 0.0121 U 0.0112 U

Pyrene mg/kg 0.0172 U 0.0103 U 0.00917 U 0.00842 U 0.0112 U 0.0118 U 0.011 U

1-Methylnaphthalene mg/kg

2-Methylnaphthalene mg/kg

Acenaphthene mg/kg

Acenaphthylene mg/kg

Anthracene mg/kg

Benzo(a)anthracene mg/kg

Benzo(a)pyrene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(k)fluoranthene mg/kg

Chrysene mg/kg

Dibenzo(a,h)anthracene mg/kg

Fluoranthene mg/kg

Fluorene mg/kg

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

Naphthalene mg/kg

Phenanthrene mg/kg

Pyrene mg/kg

1-Methylnaphthalene mg/kg 0.00565 U 0.00339 U 0.003015 U 0.00277 U 0.003665 U 0.003895 U 0.003615 U

2-Methylnaphthalene mg/kg 0.0057 U 0.00344 U 0.003055 U 0.002805 U 0.00372 U 0.003945 U 0.003665 U

Acenaphthene mg/kg 0.00715 U 0.00429 U 0.00381 U 0.0035 U 0.00464 U 0.004925 U 0.004575 U

Acenaphthylene mg/kg 0.0062 U 0.003735 U 0.003315 U 0.003045 U 0.004035 U 0.004285 U 0.00398 U

Anthracene mg/kg 0.00785 U 0.00472 U 0.004195 U 0.003855 U 0.0051 U 0.0054 U 0.00505 U

Benzo(a)anthracene mg/kg 0.00775 U 0.004675 U 0.00415 U 0.003815 U 0.00505 U 0.00535 U 0.004985 U

Attachment F-4 Total Polycyclic 

Aromatic Hydrocarbons - Background 

BNSF Wishram Railyard Remedial 

Investigation Report

BG17 BG18BG13 BG14 BG15 BG16 BG17

BNSF-BG13-042122-0-10 BNSF-BG14-042722-0-5.5 BNSF-BG15-042722-0-10 BNSF-BG16-042722-0-10 BNSF-BG17-042722-0-10

FD N

FD02-042722-0-10 BNSF-BG18-042722-0-10

4/27/20224/21/2022 4/27/2022 4/27/2022

Sample Name

Sample Location

Sample Type

1/2 NON-DETECTS

DETECTS

4/27/2022 4/27/2022 4/27/2022

N N N N N

 2259c3e5_23020811 1 of 4



Attachment F-4 Total Polycyclic 

Aromatic Hydrocarbons - Background 

BNSF Wishram Railyard Remedial 

Investigation Report

BG17 BG18BG13 BG14 BG15 BG16 BG17

BNSF-BG13-042122-0-10 BNSF-BG14-042722-0-5.5 BNSF-BG15-042722-0-10 BNSF-BG16-042722-0-10 BNSF-BG17-042722-0-10

FD N

FD02-042722-0-10 BNSF-BG18-042722-0-10Sample Name

Sample Location

Sample Type N N N N N

Benzo(a)pyrene mg/kg 0.0082 U 0.00493 U 0.00438 U 0.00402 U 0.00535 U 0.00565 U 0.00525 U

Benzo(b)fluoranthene mg/kg 0.0082 U 0.004945 U 0.00439 U 0.004035 U 0.00535 U 0.00565 U 0.00525 U

Benzo(g,h,i)perylene mg/kg 0.00805 U 0.00485 U 0.004305 U 0.003955 U 0.00525 U 0.00555 U 0.00515 U

Benzo(k)fluoranthene mg/kg 0.0078 U 0.004715 U 0.004185 U 0.003845 U 0.0051 U 0.0054 U 0.00505 U

Chrysene mg/kg 0.00875 U 0.00525 U 0.00468 U 0.0043 U 0.0057 U 0.00605 U 0.0056 U

Dibenzo(a,h)anthracene mg/kg 0.01225 U 0.00735 U 0.00655 U 0.006 U 0.00795 U 0.00845 U 0.00785 U

Fluoranthene mg/kg 0.00795 U 0.004785 U 0.00425 U 0.003905 U 0.00515 U 0.0055 U 0.0051 U

Fluorene mg/kg 0.00715 U 0.004315 U 0.003835 U 0.00352 U 0.004665 U 0.004955 U 0.0046 U

Indeno(1,2,3-cd)pyrene mg/kg 0.01245 U 0.0075 U 0.00665 U 0.0061 U 0.0081 U 0.0086 U 0.008 U

Naphthalene mg/kg 0.01105 U 0.00665 U 0.0059 U 0.00545 U 0.0072 U 0.00765 U 0.0071 U

Phenanthrene mg/kg 0.00875 U 0.00525 U 0.004675 U 0.004295 U 0.0057 U 0.00605 U 0.0056 U

Pyrene mg/kg 0.0086 U 0.00515 U 0.004585 U 0.00421 U 0.0056 U 0.0059 U 0.0055 U

0 0 0 0 0 0 0

0.1495 0.08994 0.079925 0.073425 0.097325 0.103205 0.09592

0.1495 0.08994 0.079925 0.073425 0.097325 0.103205 0.09592

149.5 89.9 79.9 73.4 97.3 103.2 95.9

Notes:

J = estimated value

mg/kg = milligrams per kilogram

U = not detected above the practical quantitative limit

Total Detects

Total Non-Detects

Total PAHs (mg/kg)

Total PAHs (ug/kg)

 2259c3e5_23020811 2 of 4



Analyte Units

1-Methylnaphthalene mg/kg

2-Methylnaphthalene mg/kg

Acenaphthene mg/kg

Acenaphthylene mg/kg

Anthracene mg/kg

Benzo(a)anthracene mg/kg

Benzo(a)pyrene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(k)fluoranthene mg/kg

Chrysene mg/kg

Dibenzo(a,h)anthracene mg/kg

Fluoranthene mg/kg

Fluorene mg/kg

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

Naphthalene mg/kg

Phenanthrene mg/kg

Pyrene mg/kg

1-Methylnaphthalene mg/kg

2-Methylnaphthalene mg/kg

Acenaphthene mg/kg

Acenaphthylene mg/kg

Anthracene mg/kg

Benzo(a)anthracene mg/kg

Benzo(a)pyrene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(k)fluoranthene mg/kg

Chrysene mg/kg

Dibenzo(a,h)anthracene mg/kg

Fluoranthene mg/kg

Fluorene mg/kg

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

Naphthalene mg/kg

Phenanthrene mg/kg

Pyrene mg/kg

1-Methylnaphthalene mg/kg

2-Methylnaphthalene mg/kg

Acenaphthene mg/kg

Acenaphthylene mg/kg

Anthracene mg/kg

Benzo(a)anthracene mg/kg

Attachment F-4 Total Polycyclic 

Aromatic Hydrocarbons - Background 

BNSF Wishram Railyard Remedial 

Investigation Report

Sample Name

Sample Location

Sample Type

1/2 NON-DETECTS

DETECTS

0.0276 U 0.0121 UJ

0.028 U 0.0123 UJ

0.0349 U 0.0154 UJ

0.0304 U 0.0133 UJ

0.0385 U 0.0169 UJ

0.038 U 0.0166 UJ

0.0401 U 0.0176 UJ

0.0404 U 0.0176 UJ

0.0396 U 0.0173 UJ

0.0384 U 0.0168 UJ

0.043 U 0.0188 UJ

0.06 U 0.0263 UJ

0.0391 U 0.0171 UJ

0.0352 U 0.0154 UJ

0.0611 U 0.0267 UJ

0.0543 U 0.0237 UJ

0.043 U 0.0188 UJ

0.0421 U 0.0185 UJ

0.0138 U 0.00605 UJ

0.014 U 0.00615 UJ

0.01745 U 0.0077 UJ

0.0152 U 0.00665 UJ

0.01925 U 0.00845 UJ

0.019 U 0.0083 UJ

BG19 BG20

BNSF-BG20-042922-0-10

N

BNSF-BG19-042722-0-10

4/27/2022 4/29/2022

N
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Attachment F-4 Total Polycyclic 

Aromatic Hydrocarbons - Background 

BNSF Wishram Railyard Remedial 

Investigation Report

Sample Name

Sample Location

Sample Type

Benzo(a)pyrene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(k)fluoranthene mg/kg

Chrysene mg/kg

Dibenzo(a,h)anthracene mg/kg

Fluoranthene mg/kg

Fluorene mg/kg

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

Naphthalene mg/kg

Phenanthrene mg/kg

Pyrene mg/kg

Notes:

J = estimated value

mg/kg = milligrams per kilogram

U = not detected above the practical quantitative limit

Total Detects

Total Non-Detects

Total PAHs (mg/kg)

Total PAHs (ug/kg)

BG19 BG20

BNSF-BG20-042922-0-10

N

BNSF-BG19-042722-0-10

N

0.02005 U 0.0088 UJ

0.0202 U 0.0088 UJ

0.0198 U 0.00865 UJ

0.0192 U 0.0084 UJ

0.0215 U 0.0094 UJ

0.03 U 0.01315 UJ

0.01955 U 0.00855 UJ

0.0176 U 0.0077 UJ

0.03055 U 0.01335 UJ

0.02715 U 0.01185 UJ

0.0215 U 0.0094 UJ

0.02105 U 0.00925 UJ

0 0

0.36685 0.1606

0.36685 0.1606

366.9 160.6
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Appendix G. TarGOST Report 

This appendix provides the report information from the TarGOST sampling events and includes 
the following: 

 Appendix G-1 – Dakota Technologies TarGOST Final Report
 Appendix G-2 – Sample Callout Terminology
 Appendix G-3 – TarGOST Logs including Ex-Situ Samples
 Appendix G-4 – UV and White Light Photos
 Table G-1 Ex-Situ Sample Results



Appendix G-1 
Dakota Technologies TarGOST Final 
Report, March 2023 



High Resolution Site Characterization Report –  

TarGOST® Investigation 

 
Client: Jacobs 

Project Name: BNSF Wishram 

Location: Wishram, WA 

 

Prepared by: 

Tom Rudolph and Randy St. Germain 

Dakota Technologies, Inc.  

2201 12th Street North, Suite A 

Fargo, ND 58102 

(701) 237-4908 

stgermain@dakotatechnologies.com 

trudolph@dakotatechnologies.com 

 

March 10, 2023 



Dakota Technologies TarGOST Investigation – BNSF Wishram 
  
 

1 
Office: 701-237-4908 

info@DakotaTechnologies.com 

Table of Contents 

1.0 TarGOST SYSTEM ............................................................................................................ 2 

1.1 Quantitative Response ...................................................................................................................... 2 
1.2 TarGOST’s Semi-Quantitative Response ........................................................................................... 4 
1.3 TarGOST’s Qualitative Response ....................................................................................................... 6 
1.4 Waveform Analysis/Interpretation ................................................................................................... 7 
1.5 Electrical Conductivity ..................................................................................................................... 10 

2.0 Site-Specific Fluorescence Data Discussion .................................................................... 10 

2.1 Pre-mobilization Benchtop Testing ................................................................................................. 10 
2.2 On-Site Fluorescence Observations ................................................................................................ 11 
2.2.1  False Positive Fluorescence ......................................................................................................... 11 
2.2.2  Target NAPL Fluorescence ........................................................................................................... 13 

3.0  NON-NEGATIVE LEAST SQUARES DATA FILTERING ......................................................... 15 

4.0 LOGGING ACTIVITY ........................................................................................................... 16 

Appendix A: TarGOST Logs for BNSF Wishram w Ex Situ .......................................................... 17 

Appendix B: Logging Summary for BNSF Wishram ................................................................... 18 

Appendix C: NNLS LOGS .......................................................................................................... 20 

 

 
 

mailto:info@DakotaTechnologies.com


Dakota Technologies, Inc. - TarGOST Investigation – BNSF Wishram 
  
 

2 
Office: 701-237-4908 

info@DakotaTechnologies.com 
 

1.0 TarGOST SYSTEM  
 

1.1 Quantitative Response  
 
The Tar-specific Green Optical Screening Tool (TarGOST®) is a laser-induced fluorescence (LIF) screening 

tool designed specifically to detect non-aqueous phase liquid (NAPL) in the subsurface. It responds 

almost exclusively to heavy molecular weight LNAPL and DNAPL contaminants, including coal tars found 

at former manufactured gas plants (MGPs) and creosote at wood treater sites where the NAPL is often 

the contaminant of concern. It accomplishes this by sensing the fluorescence of large polycyclic aromatic 

hydrocarbons (PAHs) dissolved in the NAPLs. TarGOST is a modification of the Ultra-Violet Optical 

Screening Tool (UVOST®) that spun from LIF tools developed in the early 1990’s under U.S. Air Force 

funding. The UVOST platform is another mature technology that is specifically designed to detect light to 

middle weight LNAPLs. TarGOST® has been in commercial use since 2003 and over 500 “heavy NAPL” 

sites have been successfully characterized using TarGOST. 

 

The TarGOST measurements begin with sending ultra-fast pulses of green laser light through a fiber 

optic cable strung within probe rods on a direct push drill rig or cone penetrometer rig. This laser 

excitation light is ultimately directed out a sapphire window in the side of the direct push probe as it is 

advanced at the rate of approximately 2cm/s. As the probe is advanced, the soil immediately adjacent to 

the window is exposed to the flashes of laser light. If heavy PAH containing NAPLs (i.e., bunker fuel, coal 

tar, creosote) are present, fluorescence is emitted by PAHs in the NAPL in the soil’s pore spaces. A 

portion of this fluorescence comes back into the window, is captured, and is transmitted through a 

return fiber back to the surface to be analyzed. Responses are indicated in real-time on a graph of signal 

vs. depth. Due to complicated processes in the NAPL (energy transfer, photon cycling, and other 

phenomena that quench the fluorescence), the fluorescence intensity often does not scale linearly with 

soil pore saturation of NAPL as is often the case with lighter refined fuels. To correct for this non-

monotonic response, the TarGOST software scatter-corrects the fluorescence data using proprietary 

algorithms.  

 

Prior to conducting each log, measurements of the Reference Emitter (RE) and a clean window 

(Background) are recorded. This is to calibrate the response of the system to a standard fluorescent 

material (the RE) and to measure the cleanliness of the internal surfaces in the light path (e.g., fiber 

optics, mirror, window, filters). It is not a method of converting fluorescence to a known concentration 

but can be used to estimate concentration when carefully correlated with other lines of evidence. All 

down-hole measurements are normalized by the RE and converted to a percentage of that log’s RE 

response. A downhole reading of 100% RE has a scatter-normalized fluorescence response that is 

identical in magnitude to that of the RE “standard” that was taken just prior to logging. Background 

(clean window) measurements are not applied to the in-situ data collected but it is measured and stored 
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as a general data quality indicator that assures data analysts that there were no significant defects, such 

as a dirty window from leakage in a previous log, a cracked window, or contamination of the mirror with 

fluorescent dust inside the probe.  

 

The RE’s function is to both: 1) reflect laser light and 2) fluoresce at known and consistent intensities.  

The RE serves two main purposes:  

 

1) Qualitative examination of the performance of the instrument – The measured waveform of 

the RE needs to be the correct shape to confirm that all four monitored wavelengths (fiber 

optics, filters, etc.) are intact and functioning properly.  

 

2) Quantitative calibration of the instrument – The RE is used to achieve the proper signal 

intensity (obtained by adjusting laser energy). Keeping the RE waveform intensity in the 

proper range assures that the instrument is in the optimum range to allow a monotonic 

response across multiple orders of pore saturation. 

 

Importantly, the intensity of the excitation laser light pulses used to excite the PAHs has a direct 

relationship to the resulting fluorescence intensity. Therefore, the more intense the excitation pulse, the 

more intense the fluorescence. The laser intensity is controlled by the operator via a mechanical device 

that limits with a turn of a screw the laser intensity being launched into the excitation fiber optic. Prior 

to each TarGOST logging event the operator places the RE on the cleaned sapphire window and adjusts 

the intensity of the laser excitation in order to achieve a return fluorescence intensity from the RE that is 

bright enough to be readily sensed by the detection system but is also not too bright so as to overwhelm 

the detection system and result in saturation. The RE’s fluorescence waveform is then stored within the 

TarGOST log’s data file, traveling with that data as a permanent record of this “single point calibration” 

made just prior to logging the location. 

 

The RE’s total fluorescence ideally falls between 1,600 and 2,500pVs for TarGOST. PVs, or picovolt-

seconds, is a measure of waveform area, or total fluorescence. Precise RE intensity tuning by adjusting 

the laser excitation light to achieve an exact value is unnecessary because all reported data have been 

normalized by conversion to a percentage of the RE fluorescence (%RE). Background values can range 

from 0 to 50 pVs. As the background increases beyond 50 pVs a change to the optics should be made to 

ensure the scatter correction applied to the data is effective. RE and Background values for each boring 

are shown in the field work summary portion in Appendix B. 

 

The relative quantity of the NAPL present in the pore spaces of the soil is represented by the main plot 

of a TarGOST log which is the Signal %RE in the left-most plot, an example of which is shown in Figure 1. 

The color used to fill main Signal %RE log is computed using the three fluorescence channels of the 

waveform and these are colored-coded with blue, green, and red as seen in the Callout waveforms at far 

left. The scattered (i.e., reflected) laser light is the left-most peak in the waveforms and it is colored-
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coded gray and while this scattered light is measured and stored, it is typically ignored in the vertical 

scaling used for displaying waveforms because it’s the fluorescence we’re most interested in examining.  

 

The scattered light’s intensity vs depth is plotted in the Scatter graph. The total Fluorescence, which is 

the sum of three fluorescence peaks, is also graphed (in most cases) because close inspection of the true 

fluorescence data (without scatter correction) is often useful for detecting/discerning low level NAPL 

saturations and false positives. The Scatter signal is useful for identifying soil color changes and for 

confirming “hits” of NAPL, which absorbs the laser light causing the Scatter to decrease. Lower intensity 

Fluorescence accompanied by a Scatter response that rises and falls in unison with Fluorescence is often 

an indicator of false positives like wood, calcites, and other light-colored naturally fluorescing soils.  

 

The example log in Figure 1 demonstrates this phenomenon nicely. At this example site there was 

buried wood (color-coded seafoam green) at ~27 ft that fluoresced far more intensely than the target 

tar (color-coded yellow) fluorescing at 9 ft, 12 ft, and 29 ft. Discernment between the wood and tar is 

readily accomplished by looking at how the scattered excitation and fluorescence emission behave with 

respect to each other. 

 
Figure 1 Example TarGOST log 

1.2 TarGOST’s Semi-Quantitative Response  

 

A TarGOST data log typically contains thousands of multi-wavelength waveforms with each waveform 

containing both quantitative and qualitative information about the soil passing just outside the 

transparent sapphire window of the probe. Each waveform is stored along with the depth (bgs) of the 

window, which is tracked by a string potentiometer attached to the direct push machine that advances 

the probe into the ground. The brief flash of fluorescence that occurs as a result of each pulsed laser 
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excitation event is converted to a current pulse by an uphole photomultiplier tube and that current 

pulse is captured on a high-speed digital storage oscilloscope, resulting in a waveform.  

 

The quantitative information contained in the waveform is represented by the waveform’s magnitude, 

which in turn represents the total fluorescence intensity coming off the soil with each pulse of laser 

excitation. The magnitude of the waveform is calculated in pico-Volt-seconds (pVs) which is the cross 

section of the y-axis voltage (V) measured over the x-axis which is time (pico-seconds). The fluorescence 

is then normalized by the back-scattered laser excitation light in a proprietary fashion. This extends the 

linear range of the Signal (%RE) vs NAPL pore saturation. Without normalization the fluorescence for 

most heavy NAPLs quickly plateaus or even rolls over with increasing NAPL pore saturation, which yields 

more of an absence/presence capability. TarGOST’s semi-quantitative response tells the investigator 

where there’s more/less NAPL, as opposed to the poorly behaved, often nonmonotonic response 

provided by sensors that rely on the fluorescence response alone. 

 

NAPLs fluoresce with varying intensities, so the semi-quantitative behavior of TarGOST is always going to 

be influenced by the NAPL types and the soil particle sizes. Some NAPLs fluoresce more brightly, and 

large soil particle sizes allow larger pore space areas of NAPL to press up against the sapphire window, 

causing larger Signal %REs vs poorly fluorescing NAPLs and soils with small particle sizes. Figure 2 

illustrates how the Signal %RE is non-monotonic for single NAPL types on the same soil, but the 

response “gets complicated” for multiple NAPL types and extremes in soil grain sizes. 
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Figure 2 Semi-quantitative behavior of NAPLs – various NAPLs measured bench-top style 

 

1.3 TarGOST’s Qualitative Response  

A straightforward “more NAPL present produces more fluorescence” relationship generally holds true 

for most NAPL, but only at sites where no confounding false positive fluorophores such as natural 

organics and non-target NAPLs are encountered. This ideal scenario, where there’s only one fluorescent 

NAPL type and it is representative of all the NAPL at the site is, unfortunately, extremely rare. As 

previously demonstrated in Figure 1’s interference due to buried wood, there is almost always a 

confounding “false positive” fluorescence to deal with. This dictates that we must also utilize the 

qualitative information inherent in each waveform in order to successfully interpret fluorescence-based 

sensor data. The qualitative aspect of a NAPL’s fluorescence is contained in the relative response of each 

of the three fluorescence colors captured in each waveform. In addition to the fluorescence color, the 

rate at which the fluorescence decays away after brief nanosecond long excitation by the laser pulse 

(i.e., their lifetime) tells us even more about the fluorescent material’s chemistry. 

 

Taking stock of any/all false positives is critically important for TarGOST investigations, because the 

NAPL fluorescence responses are often small and scattered because, after all, they represent the highly 

heterogenous NAPL distribution. Fortunately for us, the color and lifetime information embedded in 
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each waveform can be harnessed to identify responses as being target vs non-target. This almost always 

allows for isolation of only the target NAPL waveforms vs the non-target false positive responses by 

using post-processing. 

 

The process of identifying both the quantitative and qualitative properties of the site NAPL and possible 

false positives starts early, in many cases well ahead of mobilization. Complimentary benchtop testing of 

samples of available site NAPLs and soils, using RE for all phases of the work so that all measurements 

are directly relatable to each other, is highly recommended. Benchtop testing allows project managers 

to know ahead of time whether the target NAPL yields enough fluorescence, and what shape of 

waveform (i.e., signature) their target NAPLs produce. Waveforms of potential false positives are often 

acquired during benchtop testing as well, to assess whether their fluorescence might overwhelm or 

otherwise confound the ability to discern target fluorescence present in and amongst these potentially 

confounding materials. By the time the TarGOST system is fielded the various stakeholders often know 

what NAPL fluorescence waveforms and known false positive waveforms look like, so they know if/when 

to take action to identify new/unusual waveforms encountered in the field. 

 

1.4 Waveform Analysis/Interpretation  

A typical TarGOST log contains many thousands of waveforms, so using just five callouts alone (located 

at the left of TarGOST logs) to interpret the fluorescence response of the entire log limits our ability to 

compare/contrast depth zones in one log. Cluster plots were developed to help us consolidate 

thousands of waveform “signatures” into one simple graphic that consolidates all the different types of 

fluorescence behavior into one graphic. There is perhaps no better way to appreciate the cluster plot’s 

utility than by examining the TarGOST system’s response to a wide and varied sampling of NAPLs. The 

log shown in Figure 3 shows the resulting TarGOST log when a wide range of NAPL types was measured 

in series. Each sample was measured ten times and every waveform in the log has been assigned a 

position on the cluster plot at far right and is represented as a “bubble” that scales with fluorescence 

intensity, with very dim fluorescence producing the smallest bubbles ranging up to large bubbles for 

bright fluorescence. 
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Figure 3. A benchtop study of TarGOST response to a wide variety of NAPLs 

The fluorescence of each NAPL varies based on its PAH content and other aspects of its chemistry such 

as aliphatics content. Therefore, a wide variety of NAPLs will fluoresce in a wide variety of colors and 

lifetimes. The highly variable waveforms, along with their variable cluster plot bubble locations, are 

ranging “all over the map” because they represent wide-ranging chemistries of the NAPLs tested. But 

there is a trend that is quite useful, heavy NAPLs such as tars and creosotes have short lifetimes and are 

usually red-shifted, while the lighter mid-weight refined products have longer lifetimes and are much 

more blue-shifted. 

 

Figure 3 demonstrates TarGOST’s qualitative capability in a nutshell, showing how it can sense the 

chemistry of NAPLs (and/or false positives) by recording in detail the nature of their fluorescence, which 

varies considerably with chemistry. It’s our job as data interpreters to develop the relationship between 

the fluorescence being logged and what materials are acting as the source of that fluorescence. After 

identifying all the “players” in our fluorescent data set, we can then identify target NAPL fluorescence 

that we’re interested in retaining for our CSM vs. non-target false positives or NAPL types that we’d like 

to exclude from the CSM. Only after we’ve done our job of vetting the origins of all the responses can 

we trust that the TarGOST survey is representative of the NAPL CSM that suits our goals for the site. 

 

Looking closely at fluorescence waveform of diesel (far left in Figure 4) you can see that the three 

fluorescence peaks (the right-most peaks colored blue, green, and red) for a refined fuel like diesel are 

dominated by the blue peak. This is called blue-shifting and the vast majority of middle-weight LNAPLs 

are blue-shifted. Note that the peaks in each waveform always have an immediate increase in intensity 

on the left-hand side. That is because the laser has excited the fluorescence almost instantaneously, so 

fluorescence begins in an almost instant fashion on the left side of each peak (or pulse) of fluorescence. 

tars 
creosotes 

diesel 
fuel oils 

crudes 
lubricants 
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However, the rate of fluorescence decay is not controlled by the laser, but rather the PAHs waiting 

various periods of time prior to emitting their fluorescence. That is what is controlling the rate of 

decrease on the right-hand side of each peak. The fluorescence detector is tracking the NAPL’s 

fluorescence which fades away quickly (or slowly in some cases) after the momentary excitation by the 

short burst of laser excitation.  

 

Longer lifetimes (slower decays) are observed in refined NAPLs like diesel and crude oil occur because 

their NAPL chemistries don’t encourage quenching or energy transfer, so it’s a relatively “friendly” place 

for excited PAHs to exist without being quenched by neighboring molecules prior to fluorescing. In 

contrast to the refined NAPLs, the tar and creosote waveforms at far right in Figure 4 are much 

different. The three fluorescence peaks of their waveforms are not blue dominant but instead they are 

fairly balanced. In many cases coal tars and other heavy NAPLs are even red-shifted to some degree (but 

not in this particular NAPL set).  

 

  
Figure 4. Waveforms from a variety of NAPLs measured with TarGOST (product type shown in each) 

Heavy NAPLs contain an excess of PAHs that are closely packed together, and this is an extremely 

“unfriendly” chemistry for excited state PAHs. Their chemistry promotes excited state energy transfer 

and other quenching processes that render the lifetimes much shorter. In other words, tars and other 

black sticky “heavies” are a very poor environment for excited state PAHs to exist in, as demonstrated 

by the extremely narrow width of the three fluorescence peaks in the three heavy NAPLs at right in 

Figure 4. 

 

Finally, let us closely examine this set of NAPL samples plotted in their cluster diagram in Figure 5. 

Notice that the LNAPLs have longer lifetimes and a blue-shift in fluorescence, so their bubbles are placed 

high and to the left. The heavy NAPLs, with their short lifetimes and mid- to red-shifting, have their 

bubbles plotted lower on the lifetime axis and further to the right on the color axis. 
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Figure 5. Cluster plot for a wide variety of NAPLs on TarGOST (with example callouts) 

 

1.5 Electrical Conductivity   
Electrical Conductivity (EC) data were collected simultaneously with the TarGOST data. EC is a measure 

of the soil’s ability to conduct an electrical current between two poles on the TarGOST/EC probe. 

Conductivity is the reciprocal of electrical resistivity and has the units (in our application) of millisiemens 

per meter (mS/m). Since soil is in the pathway of the charge flow, the grain size can be inferred by 

comparing the EC log to lithology observed in a soil boring. Generally, conductivity readings in the 100s 

indicate smaller grain size (silt and clay). Larger grain size (sand and gravels) is typically in the 10s of 

mS/m range. Prior to every log, the dipole of the TarGOST probe is checked for proper operation by 

performing a conductivity test with a test block of known values. Some of the data indicates NAPL in 

zones of larger grain size as one would expect. For example, G080-TG or GN040-TG. On other logs it is 

difficult to see a relationship between grain size and vertical NAPL distribution. 

 

2.0 Site-Specific Fluorescence Data Discussion 

2.1 Pre-mobilization Benchtop Testing 

Ideally, the fluorescence color, intensity and lifetime of natural soils, wood, and/or various NAPLs at the 

site would be recognizable and identifiable without effort. Unfortunately, this is not possible, so prior to 

mobilization often samples are bench-tested with TarGOST in order to establish what response can be 

expected from available target and non-target materials sent by the client. 

 

           

Wavelength Axis (relative) 
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Jacobs provided frozen core samples for bench-top TarGOST screening in September of 2018. Cores that 

contained visually significant NAPL registered a 100-200%RE response and the waveforms fell into the 

F1 area of the cluster diagram.  

 

A single sample of NAPL-impacted soil was benchtop tested with TarGOST in August of 2018. The 

TarGOST response was a more muted 40-60%RE that landed in F0 area.  

 

2.2 On-Site Fluorescence Observations 

 

2.2.1  False Positive Fluorescence 

 
TarGOST project sites often produce a variety of fluorescence responses due to a variety of petroleum 

hydrocarbon NAPLs (fuels, greases, oils) along with other fluorophores such as peat, cement cutting 

slurry, calcites, crushed limestone, shell hash, garbage, wood, etc. Sediment investigations commonly 

encounter interference from the unique environment such as plants/algae (due to their chlorophyll), 

wood fragments and shells. These non-target (false positive) materials often generate enough 

fluorescence to cause interference. Fortunately, their fluorescence waveforms usually differ enough 

from the target NAPL fluorescence waveforms to allow for discernment.  

 

To better understand the origins of all significant fluorescence at the site, targeted validation sampling 

took place both during and after the TarGOST field investigation. Materials from soil cores were placed 

on the TarGOST system in benchtop fashion and logged to provide information with respect to false 

positive and NAPL waveform types. These ex-situ TarGOST logs are included in Appendix A: TarGOST 

Logs for BNSF Wishram w Ex Situ Field Logs included with this report. These ex-situ results are located 

below their respective in-situ field logs in Appendix A.  

 

Some ex-situ screening log callouts contain abbreviations defined here: 

NP – NAPL Present 
discreet NAPL was observed – even tiny weeps count (visually identified in any fashion – even UV) 

 
NS – NAPL Stain 

staining of soil was observed but not discrete pools, globules, droplets or weeps  
 
PP – PAHs Present 

neither NP nor NS were present, but jar lids placed under UV light or UV black nitrile glove test 
confirmed enough PAHs to show themselves via solid phase extraction’s superior detection 
capability 

 
FP – False Positive 

some sort of false positive was observed – organic, soil particles, wood, roots, etc. 
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PO – Positive Odor 

sample gave an odor that indicates contamination of the variety expected for this project – if 
outside of ordinary briefly explain 

 
ND Non-Detect 

nothing remarkable was found worth noting – otherwise considered clean soil 
[making this mandatory helps eliminates inadvertently forgetting to examine/note a sample 

 
Example: jar from former MGP smelled of aromatics, but the only other evidence of contamination was 

blue fluorescence in the lid, so notes under the callout are: 
PP PO 

 

Modestly intense interference fluorescence from chlorophyll and shell beds were observed at multiple 

locations at the site and confirmed with the ex-situ screening. Their waveforms and cluster plot 

locations are shown Figures 6 and 7.  

 

 

 
Figure 6. Chlorophyll and shell waveforms observed at the BNSF Wishram site 

The chlorophyll waveform is dominated by the red channel with a short lifetime. This was often seen in 

the first several feet of many of the logs. On the cluster plots this signal plots in the J1,J2 region. This 

type of fluorescence was later deemed CHLOROPHJ1 fluorescence in the non-negative least squares 

processing (discussed later). 

 

The shell bed waveform is novel/unique because the blue and red channels dominate the intensity with 

the green channel being about 2/3 as intense. The waveform also has a short lifetime. On the cluster 

plot this signal plots in the E1,E2,F1,F2 area. This type of fluorescence was later deemed SHELLE2 

fluorescence in the non-negative least squares processing (discussed later). 

 

Organic material was found to fluoresce in the H1 area (illustrated in Figure 9). This type of fluorescence 

was later deemed OMH1 fluorescence in the non-negative least squares processing (discussed later). 

This fluorescence com-mingled to some degree with heavier versions of NAPL fluorescence, so teasing 

this out from more degraded or heavier NAPLs isn’t feasible, even with non-negative least squares 

(NNLS).  
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Figure 7. Cluster plot zones occupied by natural fluorescence at BNSF Wishram 

Another false positive involved the method in which the TarGOST is deployed from a barge in deep 

waters requiring the use of an outer casing for lateral rod string support in the water column. This casing 

is pushed into the sediment minimally to set or anchor it. The result is that the first few inches to feet of 

TarGOST data that is collected is often inside this casing. Data within this interval is unreliable because 

of potential disturbance of the sediments and fluorescence of foreign materials in the casing. Data 

collected inside the casing it is noted in the callout section of each log.  

2.2.2  Target NAPL Fluorescence 

There was a range of waveforms that represented NAPL at the BNSF Wishram site which were later 

confirmed by targeted sampling and ex-situ screening. These waveforms and their cluster plot locations 

are outlines below:  

 

D4 to E3 (suspected fuel NAPL) long lifetime, blue shifted waveform. Logs with this waveform are 
reminiscent of what we observe for a middle distillate fuel-like NAPL. An example of this waveform can 
be found in log F390-TG from 6-7’. This type of fluorescence was later deemed NAPLE4 fluorescence in 
the NNLS waveform processing (discussed later). 
 
F3 to G2 (suspected heavier NAPL) moderate lifetime with a green dominate waveform. This was often 

observed grading below the H1 waveform on the logs, and it could be the more intact form of H1 NAPL. 

An example of this waveform can be found in log G320-TG from 8-9.5’. This type of fluorescence was 

later deemed NAPLG2 fluorescence in the non-negative least squares processing (discussed later). 

 

 

shell
s 

chlorophyll 
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Figure 8 Two main types of NAPL fluorescence observed at the BNSF Wishram site 

 

Figure 9 contains a cluster plot with approximate zones highlighted to reference the main classes of 

fluorescence observed at BNSF Wishram. 

 

 

 
Figure 9. Cluster plot zones occupied by dominant classes of fluorescence at BNSF Wishram 

As mentioned previously in the false positive discussion, data from ex-situ TarGOST analysis of samples 

proved valuable for confirming the suspected NAPL responses.  NAPL was confirmed at a number of 

locations containing the D4 to E3 and/or F3 to G2 waveforms. A “fuel odor” noted in F390-TG false pos 

also generated a D4 to E3 waveform that supports the theory that this NAPL is the lightest weight NAPL 

of the NAPL fluorescence responses at the site.  

 

However, other ex-situ data (G000-TG-EX 0.9-1.2 ft) had an associated “fuel odor” according to the 

technician, but in soils that exhibited H1 waveforms. One possible explanation is that the fluorescence 

of organics stained with fuel NAPL caused the H1 dominated response in G000-TG-EX. In other words, 

H1 
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that soil did contain enough fuel impacts to impart an odor, but not enough NAPL to out-fluoresce the 

naturally fluorescent organics or to be recognizable as NAPL visually.  

3.0  NON-NEGATIVE LEAST SQUARES DATA FILTERING 
 

Dakota met online with Jacobs scientists to discuss the in-situ TarGOST data along with the ex-situ 

TarGOST screenings of sampled soils. The team decided it would be beneficial to perform a NNLS 

analysis of the data in order to separate the identified false positives (CLOROPHJ1, OMH1, and SHELLE2) 

from validated NAPL responses (NAPLE4 and NAPLG2). The purpose of the NNLS was to isolate, as best 

we could, a data set that represents only the extent of NAPL at the site. This is difficult to do precisely 

when the natural organics fluoresce in a highly variable manner and at intensities rivaling the NAPLs, as 

demonstrated by the benchtop LIF readings of various samples in pages 72-74 of Appendix A. The NNLS 

waveform names were chosen to represent the type of material, with the last two characters denoting 

their location on the cluster plots. 

 

 

 
Figure 10. Basis Set waveforms used for NNLS fluorescence filtering 

Appendix C contains images that document the NNLS processing setup and resulting data output. The 

first eight images depict the Basis Set waveform selection process, where the Basis Set waveforms 

shown in Figure 10 were harvested from field logs. The remaining figures contain the relative 

contribution for each of the Basis Set waveforms for each field log. The residual column at far right 

illustrates how well the sum of the Basis Set waveforms matched the original Field Data waveforms. The 

data in these graphs were also saved as numerical text files (depth vs %RE) and were made available to 

Jacobs for subsequent NAPL mapping and visualization. 

 

Making the connection between the NNLS post processing logs and the field logs with their associated 

cluster diagrams is admittedly challenging. A cluster diagram overlay to assist with this dilemma was 

developed for this project and is shown in Figure 11. This overlay helps to bridge the gap between the 

field logs and the NNLS processing. Each polygon’s shape is based on the shape of the callout when the 

same waveforms used in the Basis Set are called out on the field log from which the Basis Set waveform 

was harvested. The color of each overlay polygon also matches the colors used in the NNLS processing 

output for each fluorescence type. Notice the Basis Set labels in the field log overlay are in the same 

order as the NNLS outputs (a NNLS graphic snip is shown at top of Figure 11).  

TARGET NAPLS FALSE POSITIVES 
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Figure 11. Cluster diagram overlay of the Basis Set waveforms used in the NNLS processing employing 

dashed lines with colors that match the NNLS Basis set waveform colors. 

Field logs from which the Basis Set waveforms were harvested contain callouts indicating what depth 

horizons contain the data selected for use as Basis Set waveforms. Those callouts are identified by name  

and are located on pages 12, 20, 26, and 56 in Appendix A. For instance, SHELLE2 was harvested from 

M360-TG from .07 - .69 ft which is shown in Callout 3 on page 56. It is difficult to see, but the violet 

dashed line of the overlay perfectly covers the standard gray line of Callout 3. It is worth noting that you 

can select, move, or even delete the overlay if it becomes a distraction for any reason. 

4.0 LOGGING ACTIVITY 
A detailed summary table of logging activity can be found in Appendix B.  
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Appendix A: TarGOST Logs for BNSF Wishram w Ex Situ  
[Contained in separate PDF] 
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Appendix B: Logging Summary for BNSF Wishram  
 

File Date/Time 
Final 

Depth (ft) 
Max Signal 

(%RE) 
Max Signal 
Depth (ft) 

QA/QC -parameters in () 

RE Area 
(1600-2500) 

Background Area 
(0-50) 

G260-TG 11/1/2022 11:41 30.91 186.8 5.91 2177 0 

G200-TG 11/1/2022 13:18 29.52 208.6 7.83 2101 21 

G160-TG 11/1/2022 14:32 29.51 69 5.07 2072 20 

G120-TG 11/1/2022 15:39 19.52 139.2 6.74 2199 18 

G080-TG 11/2/2022 9:21 25.76 122.4 1.05 2164 20 

G040-TG 11/2/2022 10:24 9.41 84.2 6.61 2034 19 

G000-TG 11/2/2022 11:21 14.08 54.6 1.71 1966 18 

G360-TG 11/2/2022 13:04 30 252.6 7.06 1832 17 

G320-TG 11/2/2022 14:02 29.99 421 8.31 2253 18 

I200-TG 11/2/2022 15:42 30 267.7 6.41 2337 19 

EF240-TG 11/3/2022 9:30 32.17 124 1.66 2477 20 

EF280-TG 11/3/2022 10:41 36.24 42.5 1.42 2162 17 

F320-TG 11/3/2022 12:00 37.77 69.1 6.02 2059 17 

F390-TG 11/3/2022 13:14 46.87 91.8 6.42 2112 17 

EF420-TG 11/3/2022 14:19 36.32 20.6 7.34 2111 18 

EF470-TG 11/3/2022 15:17 21.27 272 0.01 2058 17 

I280-TG 11/6/2022 9:21 20.01 300.8 4.75 2245 18 

K280-TG 11/6/2022 10:43 26.74 17.4 0.48 2068 18 

M280-TG 11/6/2022 12:19 13.61 8.8 0.03 2225 18 

K200-TG 11/6/2022 13:21 25.41 5.7 0.42 2130 19 

I160-TG 11/6/2022 14:24 16.51 86.5 0.9 2031 17 

I120-TG 11/6/2022 15:03 37.06 2.2 0.24 2007 18 

L240-TG 11/7/2022 8:30 28.14 2.9 0.32 2296 19 

I360-TG 11/7/2022 9:45 17.39 36.1 3.05 2135 20 

K360-TG 11/7/2022 10:36 17.11 25.7 1.19 2039 17 

M360-TG 11/7/2022 11:46 13.68 69.3 0.43 2094 19 

I400-TG 11/7/2022 13:07 20.46 19.9 1.6 1953 18 

K400-TG 11/7/2022 14:12 14.71 21.1 0.21 1924 0 

M400-TG 11/7/2022 14:51 17.32 8.3 0.89 2031 16 

EF000-TG 11/10/2022 10:05 11.94 3.2 0.93 2084 21 

E060-TG 11/10/2022 10:40 16.35 5.6 1.36 2035 20 

E120-TG 11/10/2022 11:18 23.26 9.6 0.87 1947 17 

E190-TG 11/10/2022 12:08 32.77 14.4 1.19 1895 18 

GN040-TG 11/10/2022 13:04 11.55 42.7 8.19 1775 18 

G500-TG 11/10/2022 13:44 10.04 2.8 -0.11 1886 16 

E520-TG 11/10/2022 14:28 21.28 6.4 2.61 2019 19 

H460-TG 11/10/2022 15:07 20.87 43 5.1 1960 18 

I500-TG 11/11/2022 8:37 3.6 11.4 0.16 2193 22 

K440-TG 11/11/2022 9:25 12.58 14.4 0.71 1985 20 

K160-TG 11/11/2022 10:22 16.04 6.9 10.85 2028 20 

J060-TG 11/11/2022 11:22 16.46 1.7 2.73 2035 22 

JN040-TG 11/11/2022 12:05 13.62 1.8 0.53 1978 18 

HN100-TG 11/11/2022 12:49 10.67 206.5 7.33 2024 22 

M190-TG 11/11/2022 13:23 10.41 1.5 0.1 2028 20 

O280-TG 11/11/2022 13:58 15.54 4.8 1.67 2077 22 

HN200-TG 11/14/2022 10:17 7.99 39.2 7.89 2155 0 

JN160-TG 11/14/2022 10:51 8.09 56.5 7.86 2213 21 

JN100-TG 11/14/2022 11:25 15.72 9.4 5.5 2067 18 

MN160-TG 11/14/2022 12:12 8.32 5.6 0.15 1994 20 

KN220-TG 11/14/2022 12:50 3.93 10.6 1.14 2046 21 

HN280-TG 11/14/2022 13:30 7.22 18.6 1.09 2053 20 

FGN160-TG 11/14/2022 15:03 11.32 31.6 0.7 2066 19 

FN100-TG 11/15/2022 10:15 12.73 42.8 0.23 2058 20 

EN060-TG 11/15/2022 10:46 9.28 300.5 0.48 1982 17 

KN280-TG 11/15/2022 11:25 6.43 11.3 4.11 1955 17 
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File Date/Time 
Final 

Depth (ft) 
Max Signal 

(%RE) 
Max Signal 
Depth (ft) 

QA/QC -parameters in () 

RE Area 
(1600-2500) 

Background Area 
(0-50) 

MN100-TG 11/15/2022 11:59 3.51 1.7 0.25 1954 19 

J000-TG 11/15/2022 13:09 11.71 1.9 2.54 1844 21 

L120-TG 11/15/2022 13:49 12.97 3.3 0.11 1833 14 

Ex-situ emulation logs  

F390-TG false pos 11/7/2022 11:17 14.9 125.3 14.8 1989 19 

K360-TG-EX 11/9/2022 8:52 26.9 134.4 4.7 2177 21 

I160-TG-EX 11/9/2022 10:58 6.9 41.8 4.8 1924 18 

GN040-TG water 11/10/2022 13:02 13.98 85.4 5.51 1775 0 

K280-TG-EX 11/10/2022 14:07 15.9 266.6 2.9 1967 19 

Wishram Samples 12/16/2022 12:26 NA NA NA NA NA 

       

File Count=64       

Total Depth=1172.3       

Max Depth=46.9       

Max Signal=421.0       
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Appendix G-2 
Sample Callout Terminology 

  



Sample Callout Abbreviations 

NP – NAPL Present 

discreet NAPL was observed – even tiny weeps count (visually identified in 

any fashion – even UV) 

NS – NAPL Stain 

staining of soil was observed but not discrete pools, globules, droplets or 

weeps  

PP – PAHs Present 

neither NP nor NS were present, but jar lids placed under UV light or UV black 

nitrile glove test confirmed enough PAHs to show themselves via solid phase 

extraction’s superior detection capability 

FP – False Positive 

some sort of false positive was observed – organic, soil particles, wood, roots, 

etc. 

PO – Positive Odor 

sample gave an odor that indicates contamination of the variety expected for 

this project – if outside of ordinary briefly explain 

ND Non-Detect 

nothing remarkable was found worth noting – otherwise considered clean soil 

[making this mandatory helps eliminates inadvertently forgetting to 

examine/note a sample 

 

Example: jar from former MGP smelled of gasoline, but the only other evidence of 

contamination was blue fluorescence in the lid, so notes under the callout are: 

PP PO (gasoline?) 



 

  

 

 

Appendix G-3 
TarGOST Logs including Ex-Situ 

Samples 
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Appendix G-4 
UV and White Light Photos 

 























 

  

 

 

Table G-1 
Ex-situ Sample Results 



Table G-1. Ex-situ Sample Results
BNSF Wishram Sediment Remedial Investigation Report

Dakota notes  from UV inspection Dakota notes from TarGOST inspection

F390 F390-5.5-5.8 5.5-5.8 11/7/2022 10:30 Organics Roots and Woody Debris Orange/ Slight Lid Staining FP- Peat-like
F390 F390-6.7-7.0 6.7-7 11/7/2022 10:30 Organics Roots and Woody Debris Orange/ Slight Lid Staining FP- Peat-like
F390 F390-3-3.6-3.0 3-3.6 11/7/2022 10:30 Organics w/ Fuel Odor Roots and Woody Debris Bright Green/Heavy Staining On Lid PO- Fuel Oil PP- Staining on Lid 
F390 F390-1.2-1.6 1.2-1.6 11/7/2022 10:30 Organics Roots and Woody Debris Specks Otherwise Non-detect FP- Roots, Wood, Shells

F390 F390-0.55-0.85 0.55-0.85 11/7/2022 10:30 Organics Plant/Chlorophyll Specks /Organics Otherwise Non-detect FP- Plant Material Sand and Clay 

G000 G000-0.9-1.29 0.9-1.2 11/8/2022 12:00 Organics (phc odor) Roots;slight petro odor after being jarred, 

not observed during logging

Specks /Light Stain on Lid PO- Diesel-like  PP- light Staining on Lid 

G000 G000-3.7-4.0 3.7-4 11/8/2022 12:00 Unimpacted Sand Specks Otherwise Non-detect ND -Clean Sand 
G020 G020-4.0-5.0 4-5 11/4/2022 10:35 CH Separate sample. Notes not clear but 

believe this was intended to be "clean" 

belowobserverd saturated interval

Bright Orange/Staining on Lid NP- Tar PO -tar/Naptha

G020 G020-4.0-5.0-2 4-5 11/4/2022 10:45 Impacted CH Labeled as impacted Bright orange/staining on lid NP- Tar PO -Tar/Naptha

G200 G200-3.9-4.2 3.9-4.2 11/7/2022 14:00 Tar-Laden Woody Debris
Bright /Staining on Lid NP- Tar PO -Tar/Naptha

K280 K280-2.0 2.0 11/10/2022 14:30 SP-SM Saturated sediments; no hits on TarGOST Bright /Staining on Lid NP-Slight Oil PO -oil-like 

K280 K280-1.5 1.5 11/10/2022 14:30 Woody Chunk Bright /Staining on Lid NP-NAPL Soaked Wood  PO-Naptha FP-Wood
K280 K280-2.5-3.0 2.5-3 11/10/2022 14:30 SP-SM Saturated sediments; no hits on TarGOST Orange Liquid?/ Stain on Lid ND -Clean Sand 

K360 K360-0.0-1.0 0-1 11/8/2022 15:35 Cobbles, Gravels, Sands, 

and Shells

7+ items also profiled on barge - 

see ex-situ log

Shells Visable Gravel, Shells

Notes:
NP = NAPL Present
NS = NAPL Stain
PP = PAHs Present
FP = False Positive
PO = Positive Odor
ND = Non-detect
CH = Fat Clay
SP-SM = Poorly graded sand with silt

SHIPPED TO DAKOTA
Station

Intervals 

Sampled Date Sampled Time Sampled Description of media NotesSample ID
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Appendix H. Data Quality Evaluation Reports
This appendix provides the data quality evaluation report information from the sediment sampling events
and includes the following:

 Appendix H-1 – Data Quality Evaluation – Step 1
 Appendix H-2 – Data Quality Evaluation – Step 2
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Sediment Remedial Investigation Step 1

Data Quality Evaluation

Final

June 2024
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Introduction

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical results 
for sediment samples collected as part of sediment investigation activities in the aquatic lands adjacent to 
the BNSF Railway Company (BNSF) Wishram Railyard (aka BNSF Track Switching Facility) in Wishram, 
Washington. This DQE covers results for sample delivery groups (SDGs) received as part of the Step 1 
sampling in April 2022.  Individual method requirements and guidelines from the BNSF Wishram Railyard, 
Wishram, Washington, Sediment Remedial Investigation Work Plan (Jacobs 2021a) (Work Plan) were used 
in this assessment.

This report is intended as a general data quality assessment designed to summarize data issues.

Analytical Data

This DQE report covers 21 normal sediment samples, two sediment field duplicates (FDs), seven sediment 
matrix spike/matrix spike duplicate (MS/MSD) sets, and two equipment blanks (EBs). A list of samples and 
collection dates is included in Table 1. Samples were collected between April 19 and April 29, 2022. 
These sample results were reported as nine sample delivery groups (SDG) listed in Table 2. The analyses 
were performed by Pace Laboratory in Minneapolis, Minnesota, Pace Laboratory in Mount Juliet, 
Tennessee, Pace Laboratory in Sheridan, Wyoming and Eurofins Frontier Geosciences in Seattle, 
Washington. Thirteen methods were used to analyze the environmental samples. One or more of the 
samples were analyzed for the analytes/methods presented in Table 3.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included a 
review of FDs, MS/MSDs, and EBs.

Data flags were assigned according to the Work Plan. Multiple flags are routinely applied to specific 
sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is applied to 
the data and is the most conservative of the applied validation flags in the order of most conservative to 
least conservative as follows: R, B, J, UJ, and U.

The data flags are defined as follows:

 J = Analyte was present but reported value may not be accurate or precise.

 B = Analyte was detected in the associated method blank or field blank.

 R = This result has been rejected.

 U = This analyte was analyzed for but not detected at the specified detection limit.

 UJ = The analyte was not detected above the detection limit objective; however, the reported
detection limit is approximate and may or may not represent the actual limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.

Findings

Table 4 shows all final validation flags based on the most conservative of the applied validation flags.
The following sections and Tables 5 through 13 summarize the data qualifiers applied for each element of
quality control.



Calibration

The recovery of benzoic acid was less than the lower control limit in a continuing calibration verification
for Method SW8270E, indicating associated sample results are possibly biased low.  One associated
detected result in sample BNSF-SG11-042822-0-5 was qualified as estimated and flagged “J;” one
associated nondetected result in sample BNSF-E380-042822-0-4 was qualified as estimated and
flagged “UJ.”

The samples and analytes affected by CCV exceedances are shown in Table 5.

Holding Times

All holding-time criteria were met with the following exceptions:

Samples BNSF-SG01-041922-0-10, BNSF-SG02-041922-0-10 and FD01-041922-0-10 were analyzed
3 days past the 14-day holding time for Method SW9030B, associated results are possibly biased low.
Three associated nondetected results were qualified as estimated and flagged “UJ.”

Sample BNSF-E320-042822-0-4 was inadvertently not sent to the subcontract laboratory for Methods
E350.1 and SW9060A upon receipt at the main laboratory.  The sample was sent after the holding time
was expired.  Two associated detected results were qualified as estimated and flagged “J.”

The samples and analytes affected by holding time exceedances are shown in Table 6.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination that would affect
the sample results with the following exceptions:

Total petroleum hydrocarbons as motor oil was detected less than the reporting limit (RL) in a method
blank for Method NWTPH-Dx.  Two associated results less than five times the blank concentration were
qualified as estimated and flagged “B” in samples BNSF-BG13-042122-0-10 and BNSF-SG23-042122-0-6.

Lead was detected less than the RL in a method blank for Method SW6020B.  One associated result less
than five times the blank concentration was qualified as estimated and flagged “B” in sample
BNSF-BG13-042122-0-10.

Total organic carbon was detected less than the RL in a method blank for Method SW9060A.  Two
associated results less than five times the blank concentration were qualified as estimated and flagged “B”
in samples BNSF-BG16-042722-0-10 and BNSF-SG13-042522-0-1.5.

OCDD was detected less than the RL in a method blank for Method E1613B.  One associated result in
sample BNSF-SG23-042122-0-6 was detected less than five times the blank concentration and was
qualified as estimated and flagged “B”.

Ammonia was detected less than the RL in the method blanks for Method E350.1. Associated results less
than five times the blank concentrations were qualified as estimated and flagged “B” in samples
BNSF-I120-042922-0-6, BNSF-L320-042922-0-2, BNSF-D160-042822-0-5, BNSF-E380-042822-0-4,
BNSF-E460-042922-0-4, BNSF-H360-042922-0-8, BNSF-SG11-042822-0-5 and BNSF-BG20-042922-
0-10.

2259c3e5_23020811 3
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The samples and analytes affected by method blank detections are shown in Table 7.

Equipment Blanks

Two EBs were collected and analyzed and were free of contamination that would affect the sample results.

Field Duplicates

Two FD sets were collected. The precision criteria of 20 percent was met with the exceptions listed as
follows.

The relative percent differences (RPD) of total petroleum hydrocarbons as motor oil and total petroleum
hydrocarbons as diesel were greater than criteria in FD set BNSF-SG01-041922-0-10/FD01-041922-0-10
for Method NWTPH-Dx.  Four associated detected results were qualified as estimated and flagged “J.”

The RPDs of OCDD, 1,2,3,4,6,7,8-HpCDD and Total HpCDD were greater than criteria in FD set
BNSF-BG17-042722-0-10/ FD02-042722-0-10 for Method E1613B.  Six associated detected results
were qualified as estimated and flagged “J.”

The RPDs of OCDD and Total HpCDD were greater than criteria in FD set BNSF-SG01-041922-0-10 /
FD01-041922-0-10 for Method E1613B.  Four associated detected results were qualified as estimated
and flagged “J.”

The samples and analytes affected by FD RPD exceedances are shown in Table 8.

Laboratory Duplicates

Laboratory duplicates were analyzed where required by the method. All precision criteria were met with
the following exception:

The RPD of total organic carbon was greater than the criteria of 20 percent in the laboratory duplicate of
sample BNSF-L320-042922-0-2 for Method SW9060A.  One associated detected result was qualified as
estimated and flagged “J.”

The samples and analytes affected by laboratory duplicate RPD exceedances are shown in Table 9.

Laboratory Control Samples

Laboratory control sample/ laboratory control sample duplicate (LCS/LCSDs) were analyzed for all
methods as required. All acceptance criteria were met.

Matrix Spike Samples and Post-digestion Spikes

The results of matrix spike/matrix spike duplicate (MS/MSD) and post-digestion spike (PDS) analyses
provide information about the possible influence of the matrix on either accuracy or precision of the
measurements. All acceptance criteria were met with the following exceptions:

The recovery of silver was less than the lower control limit in the PDS of samples BNSF-BG13-042122-0-10
and BNSF-SG13-042522-0-1.5 for Method SW6020B, indicating associated sample results are possibly



biased low.  One associated nondetected result was qualified as estimated and flagged “UJ;” one
associated detected result was qualified as estimated and flagged “J.”

The recovery of copper was greater than the upper control limit in the PDS of sample BNSF-E320-
042822-0-4 for Method SW6020B, indicating the associated sample result is possibly biased high.
The associated detected result was qualified as estimated and flagged “J.”

The recovery of zinc was greater than the upper control limit in the MS and MSD of sample BNSF-BG13-
042122-0-10 for Method SW6020B, indicating the associated sample result is possibly biased high.
The associated detected result was qualified as estimated and flagged “J.”

The recovery of lead was greater than the upper control limit in the MS of sample BNSF-SG13-042522-0-1.5
for Method SW6020B, indicating the associated sample result is possibly biased high. Additionally, the RPD
of lead was greater than criteria in this same MS/MSD set.  The associated detected result was qualified as
estimated and flagged “J.”

The recovery of ammonia was less than the lower control limit in the MSs and MSDs of samples
BNSF-BG14-042722-0-5.5 and BNSF-E320-042822-0-4 for Method E350.1, indicating the associated
sample results are possibly biased low.  The associated detected results were qualified as estimated and
flagged “J.”

The recovery of ammonia was less than the lower control limit in the MSD of sample BNSF-BG20-
042922-0-10 for Method E350.1, indicating the associated sample result is possibly biased low.
The associated detected result was qualified as estimated and flagged “J.”

The recovery of PCB-81 was less than the lower control limit in the MS of sample BNSF-BG20-042922-0-10
for Method E1668C, indicating the associated sample result is possibly biased low. The associated
nondetected result was qualified as estimated and flagged “UJ.”

The samples and analytes affected by MS/MSD recovery and RPD, or PDS, exceedances are shown in
Table 10.

Surrogates

Surrogates were analyzed for all required methods. All acceptance criteria were met with the following
exceptions:

Surrogate recoveries were less than the lower control limit in sample BNSF-L320-042922-0-2 for
Method E1613B, indicating associated sample results are possibly biased.  Two associated nondetected
results were qualified as estimated and flagged “UJ.”

Surrogate recoveries were less than the lower control limit in sample BNSF-E460-042922-0-4 for
Method E1668C, indicating associated sample results are possibly biased.  Two associated nondetected
results were qualified as estimated and flagged “UJ.”

The samples and analytes affected by surrogate recovery exceedances are shown in Table 11.

Internal Standards

Internal standards were analyzed for all required methods. All acceptance criteria were met.
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Estimated Maximum Possible Concentrations

EMPCs were reported for Method E1613B where ion abundance ratio criteria were not met. One or more of
seven analytes in samples BNSF-D160-042822-0-5, BNSF-E320-042822-0-4, BNSF-H360-042922-0-8
and BNSF-L320-042922-0-2 were reported as EMPCs.  The results were qualified as estimated and
flagged “J.”

EMPCs were reported for Method E16668C where ion abundance ratio criteria were not met. One or more
of five analytes in samples BNSF-BG15-042722-0-10, BNSF-E320-042822-0-4, BNSF-H360-042922-0-8,
BNSF-SG02-041922-0-10 and BNSF-SG03-042722-0-5.5 were reported as EMPCs. The results were
qualified as estimated and flagged “J.”

The samples and analytes where EMPCs are reported are shown in Table 12.

Chain of Custody

Samples were documented in a completed chain-of-custody and received at the laboratory within
temperature criteria with the following exceptions:

Nine samples were received at the laboratory over the temperature criterion at 8.9 degrees Celsius and
11 degrees Celsius. Associated results are possibly biased low for Methods E1613B, E1668C, E350.1,
SW9060A, SW9030B, SW8270E and NWTPH-Dx.  Methods SW6020B and SW7471B do not have a
temperature requirement and are not affected by the temperature exceedance.  In total, 148 associated
detected results were qualified as estimated and flagged “J“ and 473 associated nondetected results were
qualified as estimated and flagged “UJ” in samples BNSF-BG20-042922-0-10, BNSF-D160-042822-0-5,
BNSF-E320-042822-0-4, BNSF-E380-042822-0-4, BNSF-E460-042922-0-4, BNSF-H360-042922-0-8,
BNSF-I120-042922-0-6, BNSF-L320-042922-0-2 and BNSF-SG11-042822-0-5.

The samples and analytes affected by temperature exceedances are shown in Table 13.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives
(DQOs). The goal of this assessment is to demonstrate that a sufficient number of representative samples
were collected and the resulting analytical data can be used to support the decision-making process.
The following summary highlights the data evaluation findings for the above defined events:

1) No data were rejected, and the completeness goal of 95 percent was met for all method/analyte
combinations.

2) Approximately 26 percent of the data were qualified due to quality control exceedances that included
the following: FD and laboratory duplicate RPD exceedances, holding time exceedances, laboratory
blank contamination, surrogate recovery exceedances, MS/MSD recovery and RPD exceedances, PDS
recovery exceedances, ion ratio exceedances resulting in EMPC, calibration check exceedances, and
sample receipt temperature exceedances.

3) Overall, the precision and accuracy of the data, as measured by laboratory and field quality control
indicators, suggest that the DQOs were met. Data are usable for project decision-making, considering
the biases outlined in this data quality evaluation.



4) Representativeness and comparability of the data was achieved through adherence to the sampling
plan.  Consistent sample collection procedures, project laboratories and analytical methodologies
were used throughout the sampling event.  Data were reported in consistent methods and units for the
sampling event and with historical data.

5) Sensitivity of the data was maintained with consistent reporting limits, adjusted for percent moisture.
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Table H1-1. Sample Identifications

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

Sample ID Sample Type Date Sampled

EB01-042822-01 EB 4/28/2022

EB02-042822-02 EB 4/28/2022

FD01-041922-0-10 FD 4/19/2022

FD02-042722-0-10 FD 4/27/2022

BNSF-BG13-042122-0-10 N 4/21/2022

BNSF-BG14-042722-0-5.5 N 4/27/2022

BNSF-BG15-042722-0-10 N 4/27/2022

BNSF-BG16-042722-0-10 N 4/27/2022

BNSF-BG17-042722-0-10 N 4/27/2022

BNSF-BG18-042722-0-10 N 4/27/2022

BNSF-BG19-042722-0-10 N 4/27/2022

BNSF-BG20-042922-0-10 N 4/29/2022

BNSF-D160-042822-0-5 N 4/28/2022

BNSF-E320-042822-0-4 N 4/28/2022

BNSF-E380-042822-0-4 N 4/28/2022

BNSF-E460-042922-0-4 N 4/29/2022

BNSF-H360-042922-0-8 N 4/29/2022

BNSF-I120-042922-0-6 N 4/29/2022

BNSF-L320-042922-0-2 N 4/29/2022

BNSF-SG01-041922-0-10 N 4/19/2022

BNSF-SG02-041922-0-10 N 4/19/2022

BNSF-SG03-042722-0-5.5 N 4/27/2022

BNSF-SG11-042822-0-5 N 4/28/2022

BNSF-SG13-042522-0-1.5 N 4/25/2022

BNSF-SG23-042122-0-6 N 4/21/2022

BNSF-BG13-042122-0-10-MS MS 4/21/2022

BNSF-BG14-042722-0-5.5-MS MS 4/27/2022

BNSF-BG19-042722-0-10MS MS 4/27/2022

BNSF-BG20-042922-0-10MS MS 4/29/2022

BNSF-L320-042922-0-2-MS MS 4/29/2022

BNSF-SG02-041922-0-10-MS MS 4/19/2022

BNSF-SG13-042522-0-1.5MS MS 4/25/2022

BNSF-BG13-042122-0-10-MSD SD 4/21/2022

BNSF-BG14-042722-0-5.5-SD SD 4/27/2022

BNSF-BG19-042722-0-10SD SD 4/27/2022

BNSF-BG20-042922-0-10SD SD 4/29/2022

BNSF-L320-042922-0-2-SD SD 4/29/2022

BNSF-SG02-041922-0-10-SD SD 4/19/2022

BNSF-SG13-042522-0-1.5SD SD 4/25/2022

Notes:

EB = equipment blank

FD = field duplicate

ID = identification

MS = matrix spike

N = normal sample

SD = matrix spike duplicate
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Table H1-2. Sample Delivery Groups

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

Dioxins, PCB, PAH, TPH, Sulfide, Metals, Grain Size Ammonia and TOC

10605435 580-112980-1

10605661 580-113170-1

10606046 580-113238-1

10606394 580-113239-1

10606395 580-113240-1

10606560 580-113471-1

10606561 NA - in main report

10606563 NA - in main report

10606565 580-113469-1

Notes:

NA = not applicable

PAH = polycyclic aromatic hydrocarbon

PCB = polychlorinated biphenyl Aroclor

TOC = total organic carbon

TPH = total petroleum hydrocarbons
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Table H1-3. Analytical Methods by Laboratory

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

Parameter ANALYTIC_METHOD Laboratory

Grain Size ASTM D422 Pace - Wyoming

Dioxins and Furans E1613B Pace - Minnesota

Polychlorinated Biphenyl Congeners E1668C Pace - Minnesota

Total Petroleum Hydrocarbons NWTPH-Dx Pace - Minnesota

Total Solids SM2540G Pace - Minnesota

Metals SW6020B Pace - Minnesota

Mercury in Water SW7470A Pace - Minnesota

Mercury in Sediment SW7471B Pace - Minnesota

Sulfide in Water SM4500-S2-D Pace - Minnesota

Polycyclic Aromatic Hydrocarbons SW8270E Pace - Tennessee

Sulfide in Sediment SW9030B Pace - Tennessee

Ammonia E350.1 Eurofins Frontier Geosciences - Seattle

Total Organic Carbon SW9060A Eurofins Frontier Geosciences - Seattle
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-BG13-042122-0-10 NWTPH-Dx TPH as Motor Oil 36.9 mg/kg B LB<RL 10605661

BNSF-BG13-042122-0-10 SW6020B Lead 0.092 mg/kg B LB<RL 10605661

BNSF-BG13-042122-0-10 SW6020B Silver 0.21 mg/kg UJ PDS<LCL 10605661

BNSF-BG13-042122-0-10 SW6020B Zinc 2 mg/kg J MS>UCL|MSD>UCL 10605661

BNSF-SG01-041922-0-10 NWTPH-Dx Diesel Fuel 25.4 mg/kg J FD>RPD 10605435

BNSF-SG01-041922-0-10 NWTPH-Dx TPH as Motor Oil 106 mg/kg J FD>RPD 10605435

BNSF-SG01-041922-0-10 SW9030B Sulfide 40.6 mg/kg UJ HTa>UCL 10605435

BNSF-SG02-041922-0-10 SW9030B Sulfide 59.5 mg/kg UJ HTa>UCL 10605435

BNSF-SG13-042522-0-1.5 SW6020B Lead 3.6 mg/kg J MS>UCL|MSRPD 10606046

BNSF-SG13-042522-0-1.5 SW6020B Silver 0.26 mg/kg J PDS<LCL 10606046

BNSF-SG23-042122-0-6 NWTPH-Dx TPH as Motor Oil 37.4 mg/kg B LB<RL 10605661

FD01-041922-0-10 NWTPH-Dx Diesel Fuel 56.9 mg/kg J FD>RPD 10605435

FD01-041922-0-10 NWTPH-Dx TPH as Motor Oil 167 mg/kg J FD>RPD 10605435

FD01-041922-0-10 SW9030B Sulfide 40.6 mg/kg UJ HTa>UCL 10605435

BNSF-BG17-042722-0-10 E1613B OCDD 200 ng/kg J FD>RPD 10606394

BNSF-BG17-042722-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 12 ng/kg J FD>RPD 10606394

BNSF-BG17-042722-0-10 E1613B Total HpCDD 24 ng/kg J FD>RPD 10606394

BNSF-SG01-041922-0-10 E1613B OCDD 11 ng/kg J FD>RPD 10605435

BNSF-SG01-041922-0-10 E1613B Total HpCDD 3.2 ng/kg J FD>RPD 10605435

BNSF-SG23-042122-0-6 E1613B OCDD 5.2 ng/kg B LB<RL 10605661

FD01-041922-0-10 E1613B OCDD 22 ng/kg J FD>RPD 10605435

FD01-041922-0-10 E1613B Total HpCDD 6.4 ng/kg J FD>RPD 10605435

FD02-042722-0-10 E1613B OCDD 12 ng/kg J FD>RPD 10606395

FD02-042722-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 1.5 ng/kg J FD>RPD 10606395

FD02-042722-0-10 E1613B Total HpCDD 4.1 ng/kg J FD>RPD 10606395

BNSF-BG14-042722-0-5.5 E350.1 Ammonia as N 32 mg/kg J MS<LCL|MSD<LCL 580-113239-1

BNSF-BG16-042722-0-10 SW9060A Total Organic Carbon 530 mg/kg B LB<RL 580-113239-1

BNSF-I120-042922-0-6 E350.1 Ammonia as N 20 mg/kg B LB<RL|TEMP 5801134711

BNSF-I120-042922-0-6 SW9060A Total Organic Carbon 5000 mg/kg J TEMP 5801134711

BNSF-L320-042922-0-2 E350.1 Ammonia as N 10 mg/kg B LB<RL|TEMP 5801134711

BNSF-L320-042922-0-2 SW9060A Total Organic Carbon 30000 mg/kg J LabDupRPD|TEMP 5801134711

BNSF-SG13-042522-0-1.5 SW9060A Total Organic Carbon 670 mg/kg B LB<RL 580-113238-1

BNSF-D160-042822-0-5 E1613B 2,3,7,8-TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8,9-HxCDD 0.42 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total TCDF 0.7 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total PeCDF 0.83 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B OCDD 36 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HxCDD 2.1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDD 7.5 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HpCDD 15 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HpCDF 1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B OCDF 1.5 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8-HxCDD 0.46 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8-PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,7,8-TCDF 0.39 ng/kg J EMPC|TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8,9-HpCDF 0.46 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HxCDF 0.62 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,4,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,6,7,8-HxCDF 0.4 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,6,7,8-HxCDD 0.69 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,4,6,7,8-HxCDF 0.43 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDF 1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8-HxCDF 0.43 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8,9-HxCDF 0.5 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 NWTPH-Dx Diesel Fuel 52.1 mg/kg J TEMP 10606565

BNSF-D160-042822-0-5 NWTPH-Dx TPH as Motor Oil 215 mg/kg J TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Phenol 0.19 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Bis (2-ethylhexyl) phthalate 0.597 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Di-n-octyl phthalate 0.318 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Anthracene 0.0839 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Pyrene 0.0917 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Dibenzofuran 0.154 mg/kg UJ TEMP 10606565

 2259c3e5_23020811 1 of 11



Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-D160-042822-0-5 SW8270E Benzo[g,h,i]perylene 0.0861 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Indeno[1,2,3-cd]pyrene 0.133 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[b]fluoranthene 0.0878 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Fluoranthene 0.085 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[k]fluoranthene 0.0837 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Acenaphthylene 0.0663 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Chrysene 0.0936 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[a]pyrene 0.0876 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Dibenzo[a,h]anthracene 0.131 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[a]anthracene 0.083 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzoic Acid 1.67 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.147 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Acenaphthene 0.0762 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Di-N-Butylphthalate 0.161 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Phenanthrene 0.0935 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Fluorene 0.0767 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Carbazole 0.146 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Pentachlorophenol 0.127 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 1-Methylnaphthalene 0.0603 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Naphthalene 0.118 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 2-Methylnaphthalene 0.0611 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW9030B Sulfide 220 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,7,8-TCDD 2.2 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8,9-HxCDD 1.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total TCDF 0.23 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total PeCDF 1.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B OCDD 130 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HxCDD 28 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 24 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total PeCDD 0.74 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HpCDD 50 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HpCDF 22 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B OCDF 7.1 ng/kg J EMPC|TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8-PeCDD 0.74 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total TCDD 2.2 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,7,8-TCDF 0.23 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HxCDF 7.9 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8-PeCDF 4.6 ng/kg J EMPC|TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,6,7,8-HxCDD 3.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.42 ng/kg J EMPC|TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 11 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 NWTPH-Dx Diesel Fuel 223 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 NWTPH-Dx TPH as Motor Oil 630 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW6020B Copper 12 mg/kg J PDS>UCL 10606565

BNSF-E320-042822-0-4 SW8270E Phenol 0.186 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.585 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Di-n-octyl phthalate 0.312 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Anthracene 0.0822 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Pyrene 0.184 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Dibenzofuran 0.151 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[g,h,i]perylene 0.0844 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.13 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[b]fluoranthene 0.086 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Fluoranthene 0.0833 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[k]fluoranthene 0.082 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Acenaphthylene 0.065 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Chrysene 0.0917 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[a]pyrene 0.103 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Dibenzo[a,h]anthracene 0.128 mg/kg UJ TEMP 10606565
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-E320-042822-0-4 SW8270E Benzo[a]anthracene 0.0813 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzoic Acid 1.63 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.144 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Acenaphthene 0.0747 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Di-N-Butylphthalate 0.158 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Phenanthrene 0.0916 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Fluorene 0.0751 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Carbazole 0.143 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Pentachlorophenol 0.124 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 1-Methylnaphthalene 0.059 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Naphthalene 0.116 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 2-Methylnaphthalene 0.0599 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW9030B Sulfide 318 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,7,8-TCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8,9-HxCDD 0.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total TCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B OCDD 13 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HxCDD 0.81 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 2.4 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total PeCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HpCDD 5.5 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HpCDF 0.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B OCDF 1.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.42 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8-PeCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total TCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,7,8-TCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HxCDF 0.38 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,4,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.38 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,6,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 0.64 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.48 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 NWTPH-Dx Diesel Fuel 9.7 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 NWTPH-Dx TPH as Motor Oil 25.1 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Phenol 0.0178 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.056 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Di-n-octyl phthalate 0.0298 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Anthracene 0.00786 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Pyrene 0.00859 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Dibenzofuran 0.0145 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[g,h,i]perylene 0.00808 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.0125 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[b]fluoranthene 0.00824 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Fluoranthene 0.00797 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[k]fluoranthene 0.00785 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Acenaphthylene 0.00622 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Chrysene 0.00878 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[a]pyrene 0.00821 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Dibenzo[a,h]anthracene 0.0122 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[a]anthracene 0.00779 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzoic Acid 0.157 mg/kg UJ CCV<LCL|TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0138 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Acenaphthene 0.00715 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Di-N-Butylphthalate 0.0151 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Phenanthrene 0.00877 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Fluorene 0.00719 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Carbazole 0.0137 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Pentachlorophenol 0.0119 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 1-Methylnaphthalene 0.00565 mg/kg UJ TEMP 10606565
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BNSF-E380-042822-0-4 SW8270E Naphthalene 0.0111 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 2-Methylnaphthalene 0.00894 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 SW9030B Sulfide 39.8 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,7,8-TCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8,9-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total TCDF 0.58 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total PeCDF 0.28 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B OCDD 10 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 1.9 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HpCDD 3.8 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HpCDF 0.5 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B OCDF 1.6 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8-PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total TCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,7,8-TCDF 0.25 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.48 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,4,7,8-PeCDF 0.24 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,6,7,8-HxCDD 0.5 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 0.7 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.52 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 NWTPH-Dx Diesel Fuel 38.8 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 NWTPH-Dx TPH as Motor Oil 112 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Phenol 0.188 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.593 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Di-n-octyl phthalate 0.316 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Anthracene 0.0834 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Pyrene 0.0973 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Dibenzofuran 0.153 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[g,h,i]perylene 0.0856 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.132 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[b]fluoranthene 0.0873 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Fluoranthene 0.0845 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[k]fluoranthene 0.0832 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Acenaphthylene 0.0659 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Chrysene 0.0931 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[a]pyrene 0.087 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Dibenzo[a,h]anthracene 0.13 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[a]anthracene 0.0825 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzoic Acid 1.66 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.146 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Acenaphthene 0.0758 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Di-N-Butylphthalate 0.16 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Phenanthrene 0.0929 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Fluorene 0.0762 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Carbazole 0.145 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Pentachlorophenol 0.126 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 1-Methylnaphthalene 0.0599 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Naphthalene 0.118 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 2-Methylnaphthalene 0.0607 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW9030B Sulfide 101 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,7,8-TCDD 0.18 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8,9-HxCDD 0.37 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total TCDF 0.21 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total PeCDF 0.28 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B OCDD 6.7 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HxCDD 0.37 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,6,7,8-HpCDD 0.94 ng/kg J EMPC|TEMP 10606565
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BNSF-H360-042922-0-8 E1613B Total PeCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HpCDD 1.1 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HpCDF 0.61 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B OCDF 1.3 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8-HxCDD 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8-PeCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total TCDD 0.18 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,7,8-TCDF 0.21 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8-PeCDF 0.2 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,6,7,8-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,4,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,6,7,8-HpCDF 0.61 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 NWTPH-Dx Diesel Fuel 31 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 NWTPH-Dx TPH as Motor Oil 107 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Phenol 0.0173 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Bis (2-ethylhexyl) phthalate 0.0543 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Di-n-octyl phthalate 0.029 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Anthracene 0.00764 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Pyrene 0.00835 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Dibenzofuran 0.014 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[g,h,i]perylene 0.00784 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Indeno[1,2,3-cd]pyrene 0.0121 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[b]fluoranthene 0.008 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Fluoranthene 0.00774 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[k]fluoranthene 0.00762 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Acenaphthylene 0.00604 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Chrysene 0.00853 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[a]pyrene 0.00797 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Dibenzo[a,h]anthracene 0.0119 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[a]anthracene 0.00756 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzoic Acid 0.158 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0134 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Acenaphthene 0.00694 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Di-N-Butylphthalate 0.0147 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Phenanthrene 0.00851 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Fluorene 0.00698 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Carbazole 0.0133 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Pentachlorophenol 0.0115 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 1-Methylnaphthalene 0.00549 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Naphthalene 0.0108 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 2-Methylnaphthalene 0.00556 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW9030B Sulfide 38.6 mg/kg UJ TEMP 10606565

BNSF-I120-042922-0-6 E1613B 2,3,7,8-TCDD 0.19 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8,9-HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total TCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B OCDD 14 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,6,7,8-HpCDD 1.9 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total PeCDD 0.2 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HpCDD 4.4 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HpCDF 0.7 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B OCDF 1.4 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8-HxCDD 0.42 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8-PeCDD 0.2 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total TCDD 0.19 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 2,3,7,8-TCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8,9-HpCDF 0.44 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HxCDF 0.38 ng/kg UJ TEMP 10606560
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-I120-042922-0-6 E1613B 2,3,4,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,6,7,8-HxCDF 0.38 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,6,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 2,3,4,6,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,6,7,8-HpCDF 0.64 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8,9-HxCDF 0.47 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 NWTPH-Dx Diesel Fuel 32.2 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 NWTPH-Dx TPH as Motor Oil 70 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Phenol 0.0179 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Bis (2-ethylhexyl) phthalate 0.0565 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Di-n-octyl phthalate 0.0301 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Anthracene 0.00793 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Pyrene 0.00867 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Dibenzofuran 0.0146 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[g,h,i]perylene 0.00815 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Indeno[1,2,3-cd]pyrene 0.0126 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[b]fluoranthene 0.00831 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Fluoranthene 0.00804 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[k]fluoranthene 0.00792 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Acenaphthylene 0.00627 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Chrysene 0.00886 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[a]pyrene 0.00828 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Dibenzo[a,h]anthracene 0.0123 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[a]anthracene 0.00785 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzoic Acid 0.158 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0139 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Acenaphthene 0.00721 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Di-N-Butylphthalate 0.0153 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Phenanthrene 0.00884 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Fluorene 0.00725 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Carbazole 0.0138 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Pentachlorophenol 0.012 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 1-Methylnaphthalene 0.0057 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Naphthalene 0.0112 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 2-Methylnaphthalene 0.00706 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 SW9030B Sulfide 51.7 mg/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,7,8-TCDD 0.18 ng/kg UJ Sur<LCL|TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8,9-HxCDD 0.38 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total TCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total PeCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B OCDD 8.8 ng/kg J EMPC|TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HxCDD 8.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,6,7,8-HpCDD 2.3 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total PeCDD 3.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HpCDD 2.3 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HpCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B OCDF 1.4 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8-HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8-PeCDD 0.19 ng/kg UJ Sur<LCL|TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total TCDD 0.18 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,7,8-TCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HxCDF 2.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8-PeCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,6,7,8-HxCDD 0.44 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,4,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,6,7,8-HpCDF 1.5 ng/kg J EMPC|TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 NWTPH-Dx Diesel Fuel 136 mg/kg J TEMP 10606560

BNSF-L320-042922-0-2 NWTPH-Dx TPH as Motor Oil 503 mg/kg J TEMP 10606560
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-L320-042922-0-2 SW8270E Phenol 0.0334 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Bis (2-ethylhexyl) phthalate 0.105 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Di-n-octyl phthalate 0.0561 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Anthracene 0.0148 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Pyrene 0.0162 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Dibenzofuran 0.0272 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[g,h,i]perylene 0.0152 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Indeno[1,2,3-cd]pyrene 0.0234 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[b]fluoranthene 0.0155 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Fluoranthene 0.015 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[k]fluoranthene 0.0147 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Acenaphthylene 0.0117 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Chrysene 0.0165 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[a]pyrene 0.0155 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Dibenzo[a,h]anthracene 0.0231 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[a]anthracene 0.0146 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzoic Acid 0.294 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0259 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Acenaphthene 0.0135 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Di-N-Butylphthalate 0.0284 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Phenanthrene 0.0165 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Fluorene 0.0135 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Carbazole 0.0257 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Pentachlorophenol 0.0223 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 1-Methylnaphthalene 0.0106 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Naphthalene 0.0208 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 2-Methylnaphthalene 0.0108 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW9030B Sulfide 37.4 mg/kg UJ TEMP 10606560

BNSF-SG11-042822-0-5 E1613B 2,3,7,8-TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8,9-HxCDD 0.41 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total TCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B OCDD 4.6 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HxCDD 0.41 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDD 0.75 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total PeCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HpCDD 1.6 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HpCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B OCDF 1.5 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8-PeCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,7,8-TCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8,9-HpCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,4,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,6,7,8-HxCDD 0.47 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,4,6,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDF 0.66 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8,9-HxCDF 0.49 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 NWTPH-Dx Diesel Fuel 9.9 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 NWTPH-Dx TPH as Motor Oil 35.4 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Phenol 0.0174 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Bis (2-ethylhexyl) phthalate 0.0548 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Di-n-octyl phthalate 0.0292 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Anthracene 0.0077 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Pyrene 0.0142 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Dibenzofuran 0.0142 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[g,h,i]perylene 0.00791 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Indeno[1,2,3-cd]pyrene 0.0122 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[b]fluoranthene 0.00806 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Fluoranthene 0.0078 mg/kg UJ TEMP 10606565
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-SG11-042822-0-5 SW8270E Benzo[k]fluoranthene 0.00769 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Acenaphthylene 0.00609 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Chrysene 0.0101 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[a]pyrene 0.00804 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Dibenzo[a,h]anthracene 0.012 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[a]anthracene 0.00762 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzoic Acid 0.238 mg/kg J CCV<LCL|TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0135 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Acenaphthene 0.007 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Di-N-Butylphthalate 0.0148 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Phenanthrene 0.00858 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Fluorene 0.00704 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Carbazole 0.0134 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Pentachlorophenol 0.0116 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 1-Methylnaphthalene 0.00623 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Naphthalene 0.0109 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 2-Methylnaphthalene 0.00945 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW9030B Sulfide 39 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E350.1 Ammonia as N 20 mg/kg B LB<RL|TEMP 580-113469-1

BNSF-D160-042822-0-5 SW9060A Total Organic Carbon 8000 mg/kg J TEMP 580-113469-1

BNSF-E320-042822-0-4 E350.1 Ammonia as N 17 mg/kg J MS<LCL|MSD<LCL|HTa>UCL|TEMP 580-113469-1

BNSF-E320-042822-0-4 SW9060A Total Organic Carbon 15000 mg/kg J HTa>UCL|TEMP 580-113469-1

BNSF-E380-042822-0-4 E350.1 Ammonia as N 20 mg/kg B LB<RL|TEMP 580-113469-1

BNSF-E380-042822-0-4 SW9060A Total Organic Carbon 3000 mg/kg J TEMP 580-113469-1

BNSF-E460-042922-0-4 E350.1 Ammonia as N 30 mg/kg B LB<RL|TEMP 580-113469-1

BNSF-E460-042922-0-4 SW9060A Total Organic Carbon 7000 mg/kg J TEMP 580-113469-1

BNSF-H360-042922-0-8 E350.1 Ammonia as N 20 mg/kg B LB<RL|TEMP 580-113469-1

BNSF-H360-042922-0-8 SW9060A Total Organic Carbon 20000 mg/kg J TEMP 580-113469-1

BNSF-SG11-042822-0-5 E350.1 Ammonia as N 20 mg/kg B LB<RL|TEMP 580-113469-1

BNSF-SG11-042822-0-5 SW9060A Total Organic Carbon 4000 mg/kg J TEMP 580-113469-1

BNSF-BG15-042722-0-10 E1668C PCB-156 2.13 ng/kg J EMPC 10606394

BNSF-D160-042822-0-5 E1668C PCB-118 28.9 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-77 2.54 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-105 9.22 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-169 0.326 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-156 2.58 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-189 0.772 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-167 1.3 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-126 0.339 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-123 0.609 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-157 0.854 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-81 0.482 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-114 0.887 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-118 26.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-77 3.56 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-105 12.5 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-169 0.317 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-156 3.54 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-189 0.752 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-167 1.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-126 0.33 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-123 0.97 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-157 0.832 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-81 0.469 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-114 0.802 ng/kg J EMPC|TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-118 4.95 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-77 1.81 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-105 2.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-169 0.27 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-156 1.66 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-189 0.641 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-167 1.08 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-126 0.281 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-123 0.506 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-157 0.709 ng/kg UJ TEMP 10606565
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Table H1-4. Overall Flagging Summary Analytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-E380-042822-0-4 E1668C PCB-81 0.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-114 0.543 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-118 11.6 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-77 3.28 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-105 5.83 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-169 0.384 ng/kg UJ Sur<LCL|TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-156 2.36 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-189 0.909 ng/kg UJ Sur<LCL|TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-167 1.53 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-126 0.399 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-123 0.718 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-157 1.01 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-81 0.568 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-114 0.771 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-118 40.1 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-77 3.71 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-105 14 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-169 0.353 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-156 4.77 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-189 0.836 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-167 2.26 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-126 0.367 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-123 1.38 ng/kg J EMPC|TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-157 1.33 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-81 0.522 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-114 1.77 ng/kg J TEMP 10606565

BNSF-I120-042922-0-6 E1668C PCB-118 12.2 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-77 2.48 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-105 5.77 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-169 0.371 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-156 2.28 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-189 0.88 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-167 1.48 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-126 0.386 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-123 0.695 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-157 0.974 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-81 0.549 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-114 0.746 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-118 8.39 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-77 2.4 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-105 3.24 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-169 0.359 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-156 2.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-189 0.85 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-167 1.43 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-126 0.373 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-123 0.792 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-157 0.942 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-81 0.531 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-114 0.721 ng/kg UJ TEMP 10606560

BNSF-SG02-041922-0-10 E1668C PCB-126 0.387 ng/kg J EMPC 10605435

BNSF-SG03-042722-0-5.5 E1668C PCB-105 2.85 ng/kg J EMPC 10606395

BNSF-SG11-042822-0-5 E1668C PCB-118 8.87 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-77 2.23 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-105 3.51 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-169 0.334 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-156 2.05 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-189 0.791 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-167 1.33 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-126 0.347 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-123 0.625 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-157 0.876 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-81 0.494 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-114 0.671 ng/kg UJ TEMP 10606565

BNSF-BG20-042922-0-10 E1613B 2,3,7,8-TCDD 0.24 ng/kg UJ TEMP 10606560
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Table H1-4. Overall Flagging Summary Analytical Methods
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Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8,9-HxCDD 0.51 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total TCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total PeCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B OCDD 2.5 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HxCDD 0.51 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 0.65 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total PeCDD 0.26 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HpCDD 0.65 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HpCDF 0.56 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B OCDF 1.8 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8-HxCDD 0.54 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8-PeCDD 0.26 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total TCDD 0.24 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,7,8-TCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8,9-HpCDF 0.56 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HxCDF 0.49 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,4,7,8-PeCDF 0.28 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8-PeCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,6,7,8-HxCDF 0.49 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,6,7,8-HxCDD 0.59 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,4,6,7,8-HxCDF 0.53 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,6,7,8-HpCDF 0.82 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8-HxCDF 0.53 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8,9-HxCDF 0.61 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 NWTPH-Dx Diesel Fuel 10.2 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 NWTPH-Dx TPH as Motor Oil 31.6 mg/kg J TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Phenol 0.0381 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Bis (2-ethylhexyl) phthalate 0.12 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Di-n-octyl phthalate 0.064 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Anthracene 0.0169 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Pyrene 0.0185 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Dibenzofuran 0.031 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[g,h,i]perylene 0.0173 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Indeno[1,2,3-cd]pyrene 0.0267 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[b]fluoranthene 0.0176 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Fluoranthene 0.0171 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[k]fluoranthene 0.0168 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Acenaphthylene 0.0133 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Chrysene 0.0188 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[a]pyrene 0.0176 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Dibenzo[a,h]anthracene 0.0263 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[a]anthracene 0.0166 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzoic Acid 0.335 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0296 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Acenaphthene 0.0154 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Di-N-Butylphthalate 0.0324 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Phenanthrene 0.0188 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Fluorene 0.0154 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Carbazole 0.0293 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Pentachlorophenol 0.0254 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 1-Methylnaphthalene 0.0121 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Naphthalene 0.0237 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 2-Methylnaphthalene 0.0123 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW9030B Sulfide 179 mg/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E350.1 Ammonia as N 30 mg/kg B LB<RL|MSD<LCL|TEMP 5801134711

BNSF-BG20-042922-0-10 SW9060A Total Organic Carbon 7000 mg/kg J TEMP 5801134711

BNSF-BG20-042922-0-10 E1668C PCB-118 8.56 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-77 2.88 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-105 4.5 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-169 0.312 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-156 1.92 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-189 0.739 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-167 1.24 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-126 0.325 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-123 0.584 ng/kg UJ TEMP 10606560
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BNSF-BG20-042922-0-10 E1668C PCB-157 0.819 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-81 0.462 ng/kg UJ TEMP|MS<LCL 10606560

BNSF-BG20-042922-0-10 E1668C PCB-114 0.627 ng/kg UJ TEMP 10606560

Notes:

B = Analyte was detected in the associated method blank or field blank.

CCV<LCL = Continuing calibration verification recovery less than lower control limit

EMPC = Estimated maximum possible concentration

FD>RPD = Field duplicate relative percent difference greater than acceptance criterion

HpCDD = 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

HpCDF = 1,2,3,4,6,7,8-Heptachlorodibenzofuran

HTa>UCL = Analytical holding time exceeded

HxCDD = 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

LabDupRPD = Laboratory duplicate relative percent difference greater than acceptance criterion

LB<RL = Analyte detected less than five times associated laboratory blank concentration

mg/kg = milligram(s) per kilogram

MS<LCL = Matrix spike recovery less than the lower control limit

MS>UCL = Matrix spike recovery greater than the upper control limit

MSD<LCL = Matrix spike duplicate recovery less than the lower control limit

MSD>UCL = Matrix spike duplicate recovery greater than the upper control limit

MSRPD = Matrix spike/matrix spike duplicate relative percent difference greater than acceptance criterion

N = nitrogen

ng/kg = nanogram(s) per kilogram

OCDD = octachlorodibenzodioxin

OCDF = octachlorodibenzofuran

PCB = polychlorinated biphenyl Aroclor

PDS<LCL = Post digestion spike recovery less than the lower control limit

PDS>UCL = Post digestion spike recovery greater than the upper control limit

PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin

PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran

Sur<LCL = Surrogate recovery less than the lower control limit

TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin

TCDF = 2,3,7,8-Tetrachlorodibenzofuran

TEMP = Sample received at a temperature greater than 6 degrees Celsius

TPH = total petroleum hydrocarbons

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may not represent the actual limit of 

quantitation necessary to accurately and precisely measure the analyte in the sample.
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Table H1-5. Calibration Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-E380-042822-0-4 SW8270E Benzoic Acid 0.157 mg/kg UJ CCV<LCL 10606565

BNSF-SG11-042822-0-5 SW8270E Benzoic Acid 0.238 mg/kg J CCV<LCL 10606565

Notes:

CCV<LCL = Continuing calibration verification recovery less than lower control limit

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

mg/kg = milligram(s) per kilogram

SDG = sample delivery group

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate 

and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in 

the sample.
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Table H1-6. Holding Time Exceedances

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-SG01-041922-0-10 SW9030B Sulfide 40.6 mg/kg UJ HTa>UCL 10605435

BNSF-SG02-041922-0-10 SW9030B Sulfide 59.5 mg/kg UJ HTa>UCL 10605435

FD01-041922-0-10 SW9030B Sulfide 40.6 mg/kg UJ HTa>UCL 10605435

BNSF-E320-042822-0-4 E350.1 Ammonia as N 17 mg/kg J HTa>UCL 580-113469-1

BNSF-E320-042822-0-4 SW9060A Total Organic Carbon 15,000 mg/kg J HTa>UCL 580-113469-1

Notes:

HTa>UCL = Analytical holding time exceeded

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

mg/kg = milligram(s) per kilogram

N = nitrogen

SDG = sample delivery group

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or 

may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Table H1-7. Method Blank Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-BG13-042122-0-10 NWTPH-Dx TPH as Motor Oil 36.9 mg/kg B LB<RL 10605661

BNSF-BG13-042122-0-10 SW6020B Lead 0.092 mg/kg B LB<RL 10605661

BNSF-SG23-042122-0-6 NWTPH-Dx TPH as Motor Oil 37.4 mg/kg B LB<RL 10605661

BNSF-SG23-042122-0-6 E1613B OCDD 5.2 ng/kg B LB<RL 10605661

BNSF-BG16-042722-0-10 SW9060A Total Organic Carbon 530 mg/kg B LB<RL 580-113239-1

BNSF-I120-042922-0-6 E350.1 Ammonia as N 20 mg/kg B LB<RL 580-113471-1

BNSF-L320-042922-0-2 E350.1 Ammonia as N 10 mg/kg B LB<RL 580-113471-1

BNSF-SG13-042522-0-1.5 SW9060A Total Organic Carbon 670 mg/kg B LB<RL 580-113238-1

BNSF-D160-042822-0-5 E350.1 Ammonia as N 20 mg/kg B LB<RL 580-113469-1

BNSF-E380-042822-0-4 E350.1 Ammonia as N 20 mg/kg B LB<RL 580-113469-1

BNSF-E460-042922-0-4 E350.1 Ammonia as N 30 mg/kg B LB<RL 580-113469-1

BNSF-H360-042922-0-8 E350.1 Ammonia as N 20 mg/kg B LB<RL 580-113469-1

BNSF-SG11-042822-0-5 E350.1 Ammonia as N 20 mg/kg B LB<RL 580-113469-1

BNSF-BG20-042922-0-10 E350.1 Ammonia as N 30 mg/kg B LB<RL 580-113471-1

Notes:

B = Analyte was detected in the associated method blank or field blank.

ID = identification

LB<RL = Analyte detected less than five times associated laboratory blank concentration

mg/kg = milligram(s) per kilogram

N = nitrogen

ng/kg = nanogram(s) per kilogram

OCDD = octachlorodibenzodioxin

SDG = sample delivery group

TPH = total petroleum hydrocarbons
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Table H1-8. Field Duplicate Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG RPD

BNSF-SG01-041922-0-10 NWTPH-Dx Diesel Fuel 25.4 mg/kg J FD>RPD 10605435 77

BNSF-SG01-041922-0-10 NWTPH-Dx TPH as Motor Oil 106 mg/kg J FD>RPD 10605435 45

FD01-041922-0-10 NWTPH-Dx Diesel Fuel 56.9 mg/kg J FD>RPD 10605435 77

FD01-041922-0-10 NWTPH-Dx TPH as Motor Oil 167 mg/kg J FD>RPD 10605435 45

BNSF-BG17-042722-0-10 E1613B OCDD 200 ng/kg J FD>RPD 10606394 177

BNSF-BG17-042722-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 12 ng/kg J FD>RPD 10606394 156

BNSF-BG17-042722-0-10 E1613B Total HpCDD 24 ng/kg J FD>RPD 10606394 142

BNSF-SG01-041922-0-10 E1613B OCDD 11 ng/kg J FD>RPD 10605435 67

BNSF-SG01-041922-0-10 E1613B Total HpCDD 3.2 ng/kg J FD>RPD 10605435 67

FD01-041922-0-10 E1613B OCDD 22 ng/kg J FD>RPD 10605435 67

FD01-041922-0-10 E1613B Total HpCDD 6.4 ng/kg J FD>RPD 10605435 67

FD02-042722-0-10 E1613B OCDD 12 ng/kg J FD>RPD 10606395 177

FD02-042722-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 1.5 ng/kg J FD>RPD 10606395 156

FD02-042722-0-10 E1613B Total HpCDD 4.1 ng/kg J FD>RPD 10606395 142

Notes:

FD>RPD = Field duplicate relative percent difference greater than acceptance criterion

HpCDD = 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

ID = identification

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram

ng/kg = nanogram per kilogram

OCDD = octachlorodibenzodioxin

RPD = relative percent difference

SDG = sample delivery group

TPH = total petroleum hydrocarbons
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Table H1-9. Laboratory Duplicate Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG RPD

BNSF-L320-042922-0-2 SW9060A Total Organic Carbon 30,000 mg/kg J LabDupRPD 580-113471-1 22

Notes:

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

LabDupRPD = Laboratory duplicate relative percent difference greater than acceptance criterion

mg/kg = milligram(s) per kilogram

RPD = relative percent difference
SDG = sample delivery group

 2259c3e5_23020811 1 of 1



Table H1-10. Matrix Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-BG13-042122-0-10 SW6020B Silver 0.21 mg/kg UJ PDS<LCL 10605661

BNSF-BG13-042122-0-10 SW6020B Zinc 2 mg/kg J MS>UCL|MSD>UCL 10605661

BNSF-SG13-042522-0-1.5 SW6020B Lead 3.6 mg/kg J MS>UCL|MSRPD 10606046

BNSF-SG13-042522-0-1.5 SW6020B Silver 0.26 mg/kg J PDS<LCL 10606046

BNSF-BG14-042722-0-5.5 E350.1 Ammonia as N 32 mg/kg J MS<LCL|MSD<LCL 580-113239-1

BNSF-E320-042822-0-4 SW6020B Copper 12 mg/kg J PDS>UCL 10606565

BNSF-E320-042822-0-4 E350.1 Ammonia as N 17 mg/kg J MS<LCL|MSD<LCL 580-113469-1

BNSF-BG20-042922-0-10 E350.1 Ammonia as N 30 mg/kg J MSD<LCL 580-113471-1

BNSF-BG20-042922-0-10 E1668C PCB-81 0.462 ng/kg UJ MS<LCL 10606560

Notes:

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

mg/kg = milligram(s) per kilogram

MS<LCL = Matrix spike recovery less than the lower control limit

MS>UCL = Matrix spike recovery greater than the upper control limit

MSD<LCL = Matrix spike duplicate recovery less than the lower control limit

MSD>UCL = Matrix spike duplicate recovery greater than the upper control limit

MSRPD = Matrix spike/matrix spike duplicate relative percent difference greater than acceptance criterion

N = nitrogen

ng/kg = nanogram(s) per kilogram

PCB = polychlorinated biphenyl Aroclor

PDS<LCL = Post digestion spike recovery less than the lower control limit

PDS>UCL = Post digestion spike recovery greater than the upper control limit

SDG = sample delivery group

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may not 

represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Table H1-11. Surrogate Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-L320-042922-0-2 E1613B 2,3,7,8-TCDD 0.18 ng/kg UJ Sur<LCL 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8-PeCDD 0.19 ng/kg UJ Sur<LCL 10606560

BNSF-E460-042922-0-4 E1668C PCB-169 0.384 ng/kg UJ Sur<LCL 10606565

BNSF-E460-042922-0-4 E1668C PCB-189 0.909 ng/kg UJ Sur<LCL 10606565

Notes:

ID = identification

ng/kg = nanogram(s) per kilogram

PCB = polychlorinated biphenyl Aroclor

PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin

SDG = sample delivery group

Sur<LCL = Surrogate recovery less than the lower control limit

TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or 

may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Table H1-12. Estimated Maximum Possible Concentrations

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Phase 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-D160-042822-0-5 E1613B 2,3,7,8-TCDF 0.39 ng/kg J EMPC 10606565

BNSF-E320-042822-0-4 E1613B OCDF 7.1 ng/kg J EMPC 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8-PeCDF 4.6 ng/kg J EMPC 10606565

BNSF-E320-042822-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.42 ng/kg J EMPC 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,6,7,8-HpCDD 0.94 ng/kg J EMPC 10606565

BNSF-L320-042922-0-2 E1613B OCDD 8.8 ng/kg J EMPC 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,6,7,8-HpCDF 1.5 ng/kg J EMPC 10606560

BNSF-BG15-042722-0-10 E1668C PCB-156 2.13 ng/kg J EMPC 10606394

BNSF-E320-042822-0-4 E1668C PCB-114 0.802 ng/kg J EMPC 10606565

BNSF-H360-042922-0-8 E1668C PCB-123 1.38 ng/kg J EMPC 10606565

BNSF-SG02-041922-0-10 E1668C PCB-126 0.387 ng/kg J EMPC 10605435

BNSF-SG03-042722-0-5.5 E1668C PCB-105 2.85 ng/kg J EMPC 10606395

Notes:

EMPC = Estimated maximum possible concentration

HpCDD = 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

HpCDF = 1,2,3,4,6,7,8-Heptachlorodibenzofuran

HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

ng/kg = nanogram(s) per kilogram

OCDD = octachlorodibenzodioxin

OCDF = octachlorodibenzofuran

PCB = polychlorinated biphenyl Aroclor 
PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran

TCDF = 2,3,7,8-Tetrachlorodibenzofuran
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-I120-042922-0-6 E350.1 Ammonia as N 20 mg/kg J TEMP 580-113471-1

BNSF-I120-042922-0-6 SW9060A Total Organic Carbon 5,000 mg/kg J TEMP 580-113471-1

BNSF-L320-042922-0-2 E350.1 Ammonia as N 10 mg/kg J TEMP 580-113471-1

BNSF-L320-042922-0-2 SW9060A Total Organic Carbon 30,000 mg/kg J TEMP 580-113471-1

BNSF-D160-042822-0-5 E1613B 2,3,7,8-TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8,9-HxCDD 0.42 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total TCDF 0.7 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total PeCDF 0.83 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B OCDD 36 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HxCDD 2.1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDD 7.5 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HpCDD 15 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HpCDF 1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B OCDF 1.5 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8-HxCDD 0.46 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8-PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,7,8-TCDF 0.39 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8,9-HpCDF 0.46 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B Total HxCDF 0.62 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,4,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,6,7,8-HxCDF 0.4 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,6,7,8-HxCDD 0.69 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 2,3,4,6,7,8-HxCDF 0.43 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDF 1 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,4,7,8-HxCDF 0.43 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1613B 1,2,3,7,8,9-HxCDF 0.5 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 NWTPH-Dx Diesel Fuel 52.1 mg/kg J TEMP 10606565

BNSF-D160-042822-0-5 NWTPH-Dx TPH as Motor Oil 215 mg/kg J TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Phenol 0.19 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Bis (2-ethylhexyl) phthalate 0.597 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Di-n-octyl phthalate 0.318 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Anthracene 0.0839 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Pyrene 0.0917 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Dibenzofuran 0.154 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[g,h,i]perylene 0.0861 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Indeno[1,2,3-cd]pyrene 0.133 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[b]fluoranthene 0.0878 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Fluoranthene 0.085 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[k]fluoranthene 0.0837 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Acenaphthylene 0.0663 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Chrysene 0.0936 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[a]pyrene 0.0876 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Dibenzo[a,h]anthracene 0.131 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzo[a]anthracene 0.083 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Benzoic Acid 1.67 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.147 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Acenaphthene 0.0762 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Di-N-Butylphthalate 0.161 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Phenanthrene 0.0935 mg/kg UJ TEMP 10606565
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-D160-042822-0-5 SW8270E Fluorene 0.0767 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Carbazole 0.146 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Pentachlorophenol 0.127 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 1-Methylnaphthalene 0.0603 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E Naphthalene 0.118 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW8270E 2-Methylnaphthalene 0.0611 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 SW9030B Sulfide 220 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,7,8-TCDD 2.2 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8,9-HxCDD 1.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total TCDF 0.23 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total PeCDF 1.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B OCDD 130 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HxCDD 28 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 24 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total PeCDD 0.74 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HpCDD 50 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HpCDF 22 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B OCDF 7.1 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8-PeCDD 0.74 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total TCDD 2.2 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,7,8-TCDF 0.23 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B Total HxCDF 7.9 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8-PeCDF 4.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,6,7,8-HxCDD 3.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.42 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 11 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 NWTPH-Dx Diesel Fuel 223 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 NWTPH-Dx TPH as Motor Oil 630 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Phenol 0.186 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.585 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Di-n-octyl phthalate 0.312 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Anthracene 0.0822 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Pyrene 0.184 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Dibenzofuran 0.151 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[g,h,i]perylene 0.0844 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.13 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[b]fluoranthene 0.086 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Fluoranthene 0.0833 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[k]fluoranthene 0.082 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Acenaphthylene 0.065 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Chrysene 0.0917 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[a]pyrene 0.103 mg/kg J TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Dibenzo[a,h]anthracene 0.128 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzo[a]anthracene 0.0813 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Benzoic Acid 1.63 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.144 mg/kg UJ TEMP 10606565
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BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-E320-042822-0-4 SW8270E Acenaphthene 0.0747 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Di-N-Butylphthalate 0.158 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Phenanthrene 0.0916 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Fluorene 0.0751 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Carbazole 0.143 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Pentachlorophenol 0.124 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 1-Methylnaphthalene 0.059 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E Naphthalene 0.116 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW8270E 2-Methylnaphthalene 0.0599 mg/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 SW9030B Sulfide 318 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,7,8-TCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8,9-HxCDD 0.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total TCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B OCDD 13 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HxCDD 0.81 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 2.4 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total PeCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HpCDD 5.5 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HpCDF 0.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B OCDF 1.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.42 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8-PeCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total TCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,7,8-TCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B Total HxCDF 0.38 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,4,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.38 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,6,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 0.64 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.48 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 NWTPH-Dx Diesel Fuel 9.7 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 NWTPH-Dx TPH as Motor Oil 25.1 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Phenol 0.0178 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.056 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Di-n-octyl phthalate 0.0298 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Anthracene 0.00786 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Pyrene 0.00859 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Dibenzofuran 0.0145 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[g,h,i]perylene 0.00808 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.0125 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[b]fluoranthene 0.00824 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Fluoranthene 0.00797 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[k]fluoranthene 0.00785 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Acenaphthylene 0.00622 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Chrysene 0.00878 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzo[a]pyrene 0.00821 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Dibenzo[a,h]anthracene 0.0122 mg/kg UJ TEMP 10606565
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BNSF-E380-042822-0-4 SW8270E Benzo[a]anthracene 0.00779 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Benzoic Acid 0.157 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0138 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Acenaphthene 0.00715 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Di-N-Butylphthalate 0.0151 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Phenanthrene 0.00877 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Fluorene 0.00719 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Carbazole 0.0137 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Pentachlorophenol 0.0119 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 1-Methylnaphthalene 0.00565 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E Naphthalene 0.0111 mg/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 SW8270E 2-Methylnaphthalene 0.00894 mg/kg J TEMP 10606565

BNSF-E380-042822-0-4 SW9030B Sulfide 39.8 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,7,8-TCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8,9-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total TCDF 0.58 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total PeCDF 0.28 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B OCDD 10 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,6,7,8-HpCDD 1.9 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HpCDD 3.8 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HpCDF 0.5 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B OCDF 1.6 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8-PeCDD 0.22 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total TCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,7,8-TCDF 0.25 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8,9-HpCDF 0.48 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B Total HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,4,7,8-PeCDF 0.24 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,6,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,6,7,8-HxCDD 0.5 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 2,3,4,6,7,8-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,6,7,8-HpCDF 0.7 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,4,7,8-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1613B 1,2,3,7,8,9-HxCDF 0.52 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 NWTPH-Dx Diesel Fuel 38.8 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 NWTPH-Dx TPH as Motor Oil 112 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Phenol 0.188 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Bis (2-ethylhexyl) phthalate 0.593 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Di-n-octyl phthalate 0.316 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Anthracene 0.0834 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Pyrene 0.0973 mg/kg J TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Dibenzofuran 0.153 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[g,h,i]perylene 0.0856 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Indeno[1,2,3-cd]pyrene 0.132 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[b]fluoranthene 0.0873 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Fluoranthene 0.0845 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[k]fluoranthene 0.0832 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Acenaphthylene 0.0659 mg/kg UJ TEMP 10606565
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BNSF-E460-042922-0-4 SW8270E Chrysene 0.0931 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[a]pyrene 0.087 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Dibenzo[a,h]anthracene 0.13 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzo[a]anthracene 0.0825 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Benzoic Acid 1.66 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.146 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Acenaphthene 0.0758 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Di-N-Butylphthalate 0.16 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Phenanthrene 0.0929 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Fluorene 0.0762 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Carbazole 0.145 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Pentachlorophenol 0.126 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 1-Methylnaphthalene 0.0599 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E Naphthalene 0.118 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW8270E 2-Methylnaphthalene 0.0607 mg/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 SW9030B Sulfide 101 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,7,8-TCDD 0.18 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8,9-HxCDD 0.37 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total TCDF 0.21 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total PeCDF 0.28 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B OCDD 6.7 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HxCDD 0.37 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,6,7,8-HpCDD 0.94 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total PeCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HpCDD 1.1 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HpCDF 0.61 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B OCDF 1.3 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8-HxCDD 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8-PeCDD 0.19 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total TCDD 0.18 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,7,8-TCDF 0.21 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B Total HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8-PeCDF 0.2 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,6,7,8-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 2,3,4,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,6,7,8-HpCDF 0.61 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 NWTPH-Dx Diesel Fuel 31 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 NWTPH-Dx TPH as Motor Oil 107 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Phenol 0.0173 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Bis (2-ethylhexyl) phthalate 0.0543 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Di-n-octyl phthalate 0.029 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Anthracene 0.00764 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Pyrene 0.00835 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Dibenzofuran 0.014 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[g,h,i]perylene 0.00784 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Indeno[1,2,3-cd]pyrene 0.0121 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[b]fluoranthene 0.008 mg/kg UJ TEMP 10606565
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-H360-042922-0-8 SW8270E Fluoranthene 0.00774 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[k]fluoranthene 0.00762 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Acenaphthylene 0.00604 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Chrysene 0.00853 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[a]pyrene 0.00797 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Dibenzo[a,h]anthracene 0.0119 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzo[a]anthracene 0.00756 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Benzoic Acid 0.158 mg/kg J TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0134 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Acenaphthene 0.00694 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Di-N-Butylphthalate 0.0147 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Phenanthrene 0.00851 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Fluorene 0.00698 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Carbazole 0.0133 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Pentachlorophenol 0.0115 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 1-Methylnaphthalene 0.00549 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E Naphthalene 0.0108 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW8270E 2-Methylnaphthalene 0.00556 mg/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 SW9030B Sulfide 38.6 mg/kg UJ TEMP 10606565

BNSF-I120-042922-0-6 E1613B 2,3,7,8-TCDD 0.19 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8,9-HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total TCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B OCDD 14 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,6,7,8-HpCDD 1.9 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total PeCDD 0.2 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HpCDD 4.4 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HpCDF 0.7 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1613B OCDF 1.4 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8-HxCDD 0.42 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8-PeCDD 0.2 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total TCDD 0.19 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 2,3,7,8-TCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8,9-HpCDF 0.44 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B Total HxCDF 0.38 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 2,3,4,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,6,7,8-HxCDF 0.38 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,6,7,8-HxCDD 0.46 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 2,3,4,6,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,6,7,8-HpCDF 0.64 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,4,7,8-HxCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1613B 1,2,3,7,8,9-HxCDF 0.47 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 NWTPH-Dx Diesel Fuel 32.2 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 NWTPH-Dx TPH as Motor Oil 70 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Phenol 0.0179 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Bis (2-ethylhexyl) phthalate 0.0565 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Di-n-octyl phthalate 0.0301 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Anthracene 0.00793 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Pyrene 0.00867 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Dibenzofuran 0.0146 mg/kg UJ TEMP 10606560
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-I120-042922-0-6 SW8270E Benzo[g,h,i]perylene 0.00815 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Indeno[1,2,3-cd]pyrene 0.0126 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[b]fluoranthene 0.00831 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Fluoranthene 0.00804 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[k]fluoranthene 0.00792 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Acenaphthylene 0.00627 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Chrysene 0.00886 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[a]pyrene 0.00828 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Dibenzo[a,h]anthracene 0.0123 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzo[a]anthracene 0.00785 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Benzoic Acid 0.158 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0139 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Acenaphthene 0.00721 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Di-N-Butylphthalate 0.0153 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Phenanthrene 0.00884 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Fluorene 0.00725 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Carbazole 0.0138 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Pentachlorophenol 0.012 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 1-Methylnaphthalene 0.0057 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E Naphthalene 0.0112 mg/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 SW8270E 2-Methylnaphthalene 0.00706 mg/kg J TEMP 10606560

BNSF-I120-042922-0-6 SW9030B Sulfide 51.7 mg/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,7,8-TCDD 0.18 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8,9-HxCDD 0.38 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total TCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total PeCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B OCDD 8.8 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HxCDD 8.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,6,7,8-HpCDD 2.3 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total PeCDD 3.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HpCDD 2.3 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HpCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B OCDF 1.4 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8-HxCDD 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8-PeCDD 0.19 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total TCDD 0.18 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,7,8-TCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8,9-HpCDF 0.41 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B Total HxCDF 2.2 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,4,7,8-PeCDF 0.21 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8-PeCDF 0.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,6,7,8-HxCDF 0.36 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,6,7,8-HxCDD 0.44 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 2,3,4,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,6,7,8-HpCDF 1.5 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,4,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1613B 1,2,3,7,8,9-HxCDF 0.45 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 NWTPH-Dx Diesel Fuel 136 mg/kg J TEMP 10606560

BNSF-L320-042922-0-2 NWTPH-Dx TPH as Motor Oil 503 mg/kg J TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Phenol 0.0334 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Bis (2-ethylhexyl) phthalate 0.105 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Di-n-octyl phthalate 0.0561 mg/kg UJ TEMP 10606560
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-L320-042922-0-2 SW8270E Anthracene 0.0148 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Pyrene 0.0162 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Dibenzofuran 0.0272 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[g,h,i]perylene 0.0152 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Indeno[1,2,3-cd]pyrene 0.0234 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[b]fluoranthene 0.0155 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Fluoranthene 0.015 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[k]fluoranthene 0.0147 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Acenaphthylene 0.0117 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Chrysene 0.0165 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[a]pyrene 0.0155 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Dibenzo[a,h]anthracene 0.0231 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzo[a]anthracene 0.0146 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Benzoic Acid 0.294 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0259 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Acenaphthene 0.0135 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Di-N-Butylphthalate 0.0284 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Phenanthrene 0.0165 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Fluorene 0.0135 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Carbazole 0.0257 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Pentachlorophenol 0.0223 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 1-Methylnaphthalene 0.0106 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E Naphthalene 0.0208 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW8270E 2-Methylnaphthalene 0.0108 mg/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 SW9030B Sulfide 37.4 mg/kg UJ TEMP 10606560

BNSF-SG11-042822-0-5 E1613B 2,3,7,8-TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8,9-HxCDD 0.41 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total TCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B OCDD 4.6 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HxCDD 0.41 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDD 0.75 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total PeCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HpCDD 1.6 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HpCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B OCDF 1.5 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8-HxCDD 0.43 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8-PeCDD 0.21 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total TCDD 0.2 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,7,8-TCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8,9-HpCDF 0.45 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B Total HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,4,7,8-PeCDF 0.23 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8-PeCDF 0.22 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,6,7,8-HxCDF 0.39 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,6,7,8-HxCDD 0.47 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 2,3,4,6,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,6,7,8-HpCDF 0.66 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,4,7,8-HxCDF 0.42 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1613B 1,2,3,7,8,9-HxCDF 0.49 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 NWTPH-Dx Diesel Fuel 9.9 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 NWTPH-Dx TPH as Motor Oil 35.4 mg/kg J TEMP 10606565
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report
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BNSF-SG11-042822-0-5 SW8270E Phenol 0.0174 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Bis (2-ethylhexyl) phthalate 0.0548 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Di-n-octyl phthalate 0.0292 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Anthracene 0.0077 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Pyrene 0.0142 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Dibenzofuran 0.0142 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[g,h,i]perylene 0.00791 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Indeno[1,2,3-cd]pyrene 0.0122 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[b]fluoranthene 0.00806 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Fluoranthene 0.0078 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[k]fluoranthene 0.00769 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Acenaphthylene 0.00609 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Chrysene 0.0101 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[a]pyrene 0.00804 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Dibenzo[a,h]anthracene 0.012 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzo[a]anthracene 0.00762 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Benzoic Acid 0.238 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0135 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Acenaphthene 0.007 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Di-N-Butylphthalate 0.0148 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Phenanthrene 0.00858 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Fluorene 0.00704 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Carbazole 0.0134 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Pentachlorophenol 0.0116 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 1-Methylnaphthalene 0.00623 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E Naphthalene 0.0109 mg/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 SW8270E 2-Methylnaphthalene 0.00945 mg/kg J TEMP 10606565

BNSF-SG11-042822-0-5 SW9030B Sulfide 39 mg/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E350.1 Ammonia as N 20 mg/kg J TEMP 580-113469-1

BNSF-D160-042822-0-5 SW9060A Total Organic Carbon 8000 mg/kg J TEMP 580-113469-1

BNSF-E320-042822-0-4 E350.1 Ammonia as N 17 mg/kg J TEMP 580-113469-1

BNSF-E320-042822-0-4 SW9060A Total Organic Carbon 15000 mg/kg J TEMP 580-113469-1

BNSF-E380-042822-0-4 E350.1 Ammonia as N 20 mg/kg J TEMP 580-113469-1

BNSF-E380-042822-0-4 SW9060A Total Organic Carbon 3000 mg/kg J TEMP 580-113469-1

BNSF-E460-042922-0-4 E350.1 Ammonia as N 30 mg/kg J TEMP 580-113469-1

BNSF-E460-042922-0-4 SW9060A Total Organic Carbon 7000 mg/kg J TEMP 580-113469-1

BNSF-H360-042922-0-8 E350.1 Ammonia as N 20 mg/kg J TEMP 580-113469-1

BNSF-H360-042922-0-8 SW9060A Total Organic Carbon 20000 mg/kg J TEMP 580-113469-1

BNSF-SG11-042822-0-5 E350.1 Ammonia as N 20 mg/kg J TEMP 580-113469-1

BNSF-SG11-042822-0-5 SW9060A Total Organic Carbon 4000 mg/kg J TEMP 580-113469-1

BNSF-D160-042822-0-5 E1668C PCB-118 28.9 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-77 2.54 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-105 9.22 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-169 0.326 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-156 2.58 ng/kg J TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-189 0.772 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-167 1.3 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-126 0.339 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-123 0.609 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-157 0.854 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-81 0.482 ng/kg UJ TEMP 10606565

BNSF-D160-042822-0-5 E1668C PCB-114 0.887 ng/kg J TEMP 10606565
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-E320-042822-0-4 E1668C PCB-118 26.6 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-77 3.56 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-105 12.5 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-169 0.317 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-156 3.54 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-189 0.752 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-167 1.7 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-126 0.33 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-123 0.97 ng/kg J TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-157 0.832 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-81 0.469 ng/kg UJ TEMP 10606565

BNSF-E320-042822-0-4 E1668C PCB-114 0.802 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-118 4.95 ng/kg J TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-77 1.81 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-105 2.44 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-169 0.27 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-156 1.66 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-189 0.641 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-167 1.08 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-126 0.281 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-123 0.506 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-157 0.709 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-81 0.4 ng/kg UJ TEMP 10606565

BNSF-E380-042822-0-4 E1668C PCB-114 0.543 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-118 11.6 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-77 3.28 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-105 5.83 ng/kg J TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-169 0.384 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-156 2.36 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-189 0.909 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-167 1.53 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-126 0.399 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-123 0.718 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-157 1.01 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-81 0.568 ng/kg UJ TEMP 10606565

BNSF-E460-042922-0-4 E1668C PCB-114 0.771 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-118 40.1 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-77 3.71 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-105 14 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-169 0.353 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-156 4.77 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-189 0.836 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-167 2.26 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-126 0.367 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-123 1.38 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-157 1.33 ng/kg J TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-81 0.522 ng/kg UJ TEMP 10606565

BNSF-H360-042922-0-8 E1668C PCB-114 1.77 ng/kg J TEMP 10606565

BNSF-I120-042922-0-6 E1668C PCB-118 12.2 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-77 2.48 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-105 5.77 ng/kg J TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-169 0.371 ng/kg UJ TEMP 10606560
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-I120-042922-0-6 E1668C PCB-156 2.28 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-189 0.88 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-167 1.48 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-126 0.386 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-123 0.695 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-157 0.974 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-81 0.549 ng/kg UJ TEMP 10606560

BNSF-I120-042922-0-6 E1668C PCB-114 0.746 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-118 8.39 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-77 2.4 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-105 3.24 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-169 0.359 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-156 2.2 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-189 0.85 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-167 1.43 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-126 0.373 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-123 0.792 ng/kg J TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-157 0.942 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-81 0.531 ng/kg UJ TEMP 10606560

BNSF-L320-042922-0-2 E1668C PCB-114 0.721 ng/kg UJ TEMP 10606560

BNSF-SG11-042822-0-5 E1668C PCB-118 8.87 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-77 2.23 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-105 3.51 ng/kg J TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-169 0.334 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-156 2.05 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-189 0.791 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-167 1.33 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-126 0.347 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-123 0.625 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-157 0.876 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-81 0.494 ng/kg UJ TEMP 10606565

BNSF-SG11-042822-0-5 E1668C PCB-114 0.671 ng/kg UJ TEMP 10606565

BNSF-BG20-042922-0-10 E1613B 2,3,7,8-TCDD 0.24 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8,9-HxCDD 0.51 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total TCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total PeCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B OCDD 2.5 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HxCDD 0.51 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,6,7,8-HpCDD 0.65 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total PeCDD 0.26 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HpCDD 0.65 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HpCDF 0.56 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B OCDF 1.8 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8-HxCDD 0.54 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8-PeCDD 0.26 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total TCDD 0.24 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,7,8-TCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8,9-HpCDF 0.56 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B Total HxCDF 0.49 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,4,7,8-PeCDF 0.28 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8-PeCDF 0.27 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,6,7,8-HxCDF 0.49 ng/kg UJ TEMP 10606560
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-BG20-042922-0-10 E1613B 1,2,3,6,7,8-HxCDD 0.59 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 2,3,4,6,7,8-HxCDF 0.53 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,6,7,8-HpCDF 0.82 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,4,7,8-HxCDF 0.53 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1613B 1,2,3,7,8,9-HxCDF 0.61 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 NWTPH-Dx Diesel Fuel 10.2 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 NWTPH-Dx TPH as Motor Oil 31.6 mg/kg J TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Phenol 0.0381 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Bis (2-ethylhexyl) phthalate 0.12 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Di-n-octyl phthalate 0.064 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Anthracene 0.0169 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Pyrene 0.0185 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Dibenzofuran 0.031 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[g,h,i]perylene 0.0173 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Indeno[1,2,3-cd]pyrene 0.0267 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[b]fluoranthene 0.0176 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Fluoranthene 0.0171 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[k]fluoranthene 0.0168 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Acenaphthylene 0.0133 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Chrysene 0.0188 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[a]pyrene 0.0176 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Dibenzo[a,h]anthracene 0.0263 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzo[a]anthracene 0.0166 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Benzoic Acid 0.335 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0296 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Acenaphthene 0.0154 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Di-N-Butylphthalate 0.0324 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Phenanthrene 0.0188 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Fluorene 0.0154 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Carbazole 0.0293 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Pentachlorophenol 0.0254 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 1-Methylnaphthalene 0.0121 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E Naphthalene 0.0237 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW8270E 2-Methylnaphthalene 0.0123 mg/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 SW9030B Sulfide 179 mg/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-118 8.56 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-77 2.88 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-105 4.5 ng/kg J TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-169 0.312 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-156 1.92 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-189 0.739 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-167 1.24 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-126 0.325 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-123 0.584 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-157 0.819 ng/kg UJ TEMP 10606560
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Table H1-13. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 1, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-BG20-042922-0-10 E1668C PCB-81 0.462 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E1668C PCB-114 0.627 ng/kg UJ TEMP 10606560

BNSF-BG20-042922-0-10 E350.1 Ammonia as N 30 mg/kg J TEMP 580-113471-1

BNSF-BG20-042922-0-10 SW9060A Total Organic Carbon 7000 mg/kg J TEMP 580-113471-1

Notes:

B = Analyte was detected in the associated method blank or field blank.

HpCDD = 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

HpCDF = 1,2,3,4,6,7,8-Heptachlorodibenzofuran

HxCDD = 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran

ID = identification

J = Analyte was present, but reported value may not be accurate or precise.

mg/kg = milligram(s) per kilogram

N = nitrogen

ng/kg = nanogram(s) per kilogram

OCDD = octachlorodibenzodioxin

OCDF = octachlorodibenzofuran

PCB = polychlorinated biphenyl Aroclor

PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin

PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran

TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin

TCDF = 2,3,7,8-Tetrachlorodibenzofuran

TEMP = Sample received at a temperature greater than 6 degrees Celsius

TPH = total petroleum hydrocarbons

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may 

not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Appendix H-2
Data Quality Evaluation – Step 2



BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Phase 2

Data Quality Evaluation
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Introduction

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical results 
for sediment samples collected as part of sediment investigation activities in the aquatic lands adjacent to 
the BNSF Railway Company (BNSF) Wishram Railyard (aka BNSF Track Switching Facility) in Wishram, 
Washington. This DQE covers results for sample delivery groups (SDGs) received as part of the Step 2 
sampling in November 2022.  Individual method requirements and guidelines from the BNSF Wishram 
Railyard, Wishram, Washington, Sediment Remedial Investigation Work Plan (Jacobs 2021a) (Work Plan) 
were used in this assessment.

This report is intended as a general data quality assessment designed to summarize data issues.

Analytical Data

This DQE report covers 14 normal sediment samples, 1 sediment field duplicate (FD), 5 sediment matrix 
spike (MS)/matrix spike duplicate (MSD) sets, and 1 equipment blank (EB). A list of samples and collection 
dates is included in Table 1. Samples were collected between November 3 and November 14, 2022. 
These sample results were reported as six sample delivery groups (SDGs) listed in Table 2. The analyses 
were performed by Pace Laboratory in Minneapolis, Minnesota; Pace Laboratory in Mount Juliet, Tennessee; 
Pace Laboratory in Sheridan, Wyoming; and Eurofins Frontier Geosciences in Seattle, Washington.
Five methods were used to analyze the environmental samples. One or more of the samples were analyzed 
for the analytes and methods presented in Table 3.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included a 
review of an FD, an EB, and MS/MSDs.

Data flags were assigned according to the Work Plan. Multiple flags are routinely applied to specific 
sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is applied to 
the data and is the most conservative of the applied validation flags in the order of most conservative to 
least conservative as follows: R, B, J, UJ, and U.

The data flags are defined as follows:

 J = Analyte was present but reported value may not be accurate or precise.

 B = Analyte was detected in the associated method blank or field blank.

 R = This result has been rejected.

 U = This analyte was analyzed for but not detected at the specified detection limit.

 UJ = The analyte was not detected above the detection limit objective; however, the reported
detection limit is approximate and may or may not represent the actual limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.

Findings

Table 4 shows all final validation flags based on the most conservative of the applied validation flags.
The following sections and Tables 5 through 9 summarize the data qualifiers applied for each element of
quality control where exceedances were observed.
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Calibration

The recovery of indeno[1,2,3-cd]pyrene was less than the lower control limit in an initial calibration
verification (ICV) for Method SW8270E, indicating that associated sample results are possibly biased low.
Five associated nondetected results in samples BNSF-HN300-SC-1.0-2.0-111322, BNSF-I500-SC-0.0-
0.8-111322, BNSF-J060-SC-0.5-1.5-111422, BNSF-J060-SC-8.5-9.5-111422, and BNSF-O280-SC-0.0-
0.7-111322 were qualified as estimated and flagged “UJ.”

The samples and analytes affected by ICV exceedances are shown in Table 5.

Holding Times

All holding-time criteria were met with the following exceptions:

Samples BNSF-EF240-SC-1.0-2.0-111022, BNSF-EF240-SC-1.0-2.0-111022-1, BNSF-EF240-SC-3.0-
4.0-111022, BNSF-K200-SC-0.0-0.4-110922, BNSF-J060-SC-8.5-9.5-111422, BNSF-F390-SC-6.2-7.2-
110722, and BNSF-G020-SC-0.0-1.0-110422 were analyzed 5 to 14 days past the 28-day holding time
for Method SW9060A; as such, associated results are possibly biased low.  Seven associated detected
results were qualified as estimated and flagged “J.”

The samples and analytes affected by holding time exceedances are shown in Table 6.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination that would affect
the sample results.

Equipment Blanks

One EB was collected and analyzed and was free of contamination that would affect the sample results.

Field Duplicates

One FD set was collected. The precision criteria of 20 percent was met with the exception listed as follows:

The relative percent differences (RPDs) of total petroleum hydrocarbons as motor oil and total petroleum
hydrocarbons as diesel were greater than criteria in FD set BNSF-EF240-SC-1.0-2.0-111022 /
BNSF-EF240-SC-1.0-2.0-111022-1 for Method NWTPH-Dx.  Three associated detected results were
qualified as estimated and flagged “J,” and one associated nondetected result was qualified as estimated
and flagged “UJ.”

The samples and analytes affected by FD RPD exceedances are shown in Table 7.

Laboratory Duplicates

Laboratory duplicates were analyzed where required by the method. All precision criteria were met.
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Laboratory Control Samples

Laboratory control samples and laboratory control sample duplicates were analyzed for all methods as
required. All acceptance criteria were met.

Matrix Spike Samples and Post-digestion Spikes

The results of MS/MSD analyses provide information about the possible influence of the matrix on either
accuracy or precision of the measurements. All acceptance criteria were met.

The recovery of total petroleum hydrocarbons as diesel was less than the lower control limit in the MS and
MSD of sample BNSF-I500-SC-0.0-0.8-111322 for Method NWTPH-Dx, indicating that the associated
sample result is possibly biased low. The associated detected result was qualified as estimated and
flagged “J.”

The recoveries of total petroleum hydrocarbons as diesel and total petroleum hydrocarbons as motor oil
were greater than the upper control limit in the MS and MSD of sample BNSF-G020-SC-0.0-1.0-110422
for Method NWTPH-Dx, indicating that the associated sample results are possibly biased high.
Additionally, the RPDs for total petroleum hydrocarbons as diesel and total petroleum hydrocarbons as
motor oil were greater than criteria in this same MS/MSD set.  The associated detected results were
qualified as estimated and flagged “J.”

The samples and analytes affected by MS/MSD recovery and RPD, or PDS, exceedances are shown in
Table 8.

Surrogates

Surrogates were analyzed for all required methods. All acceptance criteria were met.

Internal Standards

Internal standards were analyzed for all required methods. All acceptance criteria were met.

Chain of Custody

Samples were documented in a completed chain-of-custody and received at the laboratory within
temperature criteria with the following exceptions:

Two samples were received at the laboratory over the temperature criterion at 6.5 degrees Celsius.
Associated results are possibly biased low for Methods SW9060A, SW8270E, and NWTPH-Dx. In total,
13 associated detected results were qualified as estimated and flagged “J,“ and 47 associated
nondetected results were qualified as estimated and flagged “UJ” in samples BNSF-G000-SC-1.5-2.5-
110322 and BNSF-G000-SC-4.0-5.0-110322.

The samples and analytes affected by temperature exceedances are shown in Table 9.
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Archive Samples

Originally, sample BNSF-G200-SC-4.0-5.0-110722 collected on November 8, 2022, was submitted to
the laboratory with a request to place in frozen archive. The sample was released from archive on
January 11, 2023, at which time it was discovered the sample was placed in refrigerated archive instead of
being frozen. Methods SW8270E and SW9060A were more than two times past the holding time; as such,
they were not analyzed. Method NWTPH-Dx was extracted upon receipt at the laboratory, and the
refrigerated extract was within holding time, and Method ASTM D422 does not have a holding time; as
such, these two methods were approved for analysis and are the only methods reported for sample
BNSF-G200-SC-4.0-5.0-110722.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives
(DQOs). The goal of this assessment is to demonstrate that a sufficient number of representative samples
were collected and the resulting analytical data can be used to support the decision-making process.
The following summary highlights the data evaluation findings for the previously defined events:

1) No data were rejected, and the completeness goal of 95 percent was met for all method/analyte
combinations.

2) Approximately 19 percent of the data were qualified due to quality control exceedances that included
the following: FD RPD exceedances, holding time exceedances, MS/MSD recovery and RPD
exceedances, calibration check exceedances, and sample receipt temperature exceedances.

3) Overall, the precision and accuracy of the data, as measured by laboratory and field quality control
indicators, suggest that the DQOs were met. Data are usable for project decision-making, considering
the biases outlined in this data quality evaluation.

4) Representativeness and comparability of the data was achieved through adherence to the sampling
plan. Consistent sample collection procedures, project laboratories, and analytical methodologies
were used throughout the sampling event. Data were reported in consistent methods and units for the
sampling event and with historical data.

5) Sensitivity of the data was maintained with consistent reporting limits, adjusted for percent moisture.
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Table H2-1. Sample Identifications

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

Sample ID Sample Type Date Sampled

BNSF-EB01-111422 EB 11/14/2022

BNSF-EF240-SC-1.0-2.0-111022 N 11/10/2022

BNSF-EF240-SC-1.0-2.0-111022-1 FD 11/10/2022

BNSF-EF240-SC-3.0-4.0-111022 N 11/10/2022

BNSF-EF470-SC-11.0-12.0-110922 N 11/9/2022

BNSF-F390-SC-6.2-7.2-110722 N 11/7/2022

BNSF-G000-SC-1.5-2.5-110322 N 11/3/2022

BNSF-G000-SC-4.0-5.0-110322 N 11/3/2022

BNSF-G020-SC-0.0-1.0-110422 N 11/4/2022

BNSF-G200-SC-4.0-5.0-110722 N 11/8/2022

BNSF-HN300-SC-1.0-2.0-1113221 N 11/13/2022

BNSF-I500-SC-0.0-0.8-111322 N 11/13/2022

BNSF-J060-SC-0.5-1.5-111422 N 11/14/2022

BNSF-J060-SC-8.5-9.5-111422 N 11/14/2022

BNSF-K200-SC-0.0-0.4-110922 N 11/9/2022

BNSF-O280-SC-0.0-0.7-111322 N 11/13/2022

BNSF-G000-SC-1.5-2.5-110322MS MS 11/3/2022

BNSF-G000-SC-1.5-2.5-110322SD MSD 11/3/2022

BNSF-G020-SC-0.0-1.0-110422MS MS 11/4/2022

BNSF-G020-SC-0.0-1.0-110422SD MSD 11/4/2022

BNSF-K200-SC-0.0-0.4-110922MS MS 11/9/2022

BNSF-K200-SC-0.0-0.4-110922SD MSD 11/9/2022

BNSF-J060-SC-8.5-9.5-111422MS MS 11/14/2022

BNSF-J060-SC-8.5-9.5-111422SD MSD 11/14/2022

BNSF-I500-SC-0.0-0.8-111322MS MS 11/13/2022

BNSF-I500-SC-0.0-0.8-111322SD MSD 11/13/2022

Notes:

EB = equipment blank

FD = field duplicate

MS = matrix spike

MSD = matrix spike duplicate

N = normal sample

[1] Changed station name from HN300 to KN400 post sample collection based on actualy X,Y (no target X,Y available at the time of 

collection. Station was estimated)
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Table H2-2. Sample Delivery Groups

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

PAH, TPH, Grain Size TOC

10632545 580-119826-1

10632887 580-119923-1

10632888 NA

10633565 580-120040-1

10633981 580-120212-1

10633992 NA

Notes:

PAH = polynuclear aromatic hydrocarbons

TOC = total organic carbon

TPH = total petroleum hydrcarbons
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Table H2-3. Analytical Methods by Laboratory

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

Parameter ANALYTIC_METHOD Laboratory

Grain Size ASTM D422 Pace - Wyoming

Total Petroleum Hydrocarbons NWTPH-Dx Pace - Minnesota

Total Solids SM2540G Pace - Minnesota

Polynuclear Aromatic Hydrocarbons SW8270E Pace - Tennessee

Total Organic Carbon SW9060A Eurofins Frontier Geosciences - Seattle
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Table H2-4. Overall Flagging SUmmaryAnalytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-EF240-SC-1.0-2.0-111022 NWTPH-Dx Diesel Fuel 9.7 mg/kg UJ FD>RPD 10633565

BNSF-EF240-SC-1.0-2.0-111022 NWTPH-Dx TPH as Motor Oil 17.8 mg/kg J FD>RPD 10633565

BNSF-EF240-SC-1.0-2.0-111022 SW9060A Total Organic Carbon 13000 mg/kg J HTa>UCL 580-120040-1

BNSF-EF240-SC-1.0-2.0-111022-1 NWTPH-Dx Diesel Fuel 151 mg/kg J FD>RPD 10633565

BNSF-EF240-SC-1.0-2.0-111022-1 NWTPH-Dx TPH as Motor Oil 241 mg/kg J FD>RPD 10633565

BNSF-EF240-SC-1.0-2.0-111022-1 SW9060A Total Organic Carbon 13000 mg/kg J HTa>UCL 580-120040-1

BNSF-EF240-SC-3.0-4.0-111022 SW9060A Total Organic Carbon 22000 mg/kg J HTa>UCL 580-120040-1

BNSF-F390-SC-6.2-7.2-110722 SW9060A Total Organic Carbon 32000 mg/kg J HTa>UCL 580-119923-1

BNSF-G000-SC-1.5-2.5-110322 NWTPH-Dx Diesel Fuel 9.6 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 NWTPH-Dx TPH as Motor Oil 24.4 mg/kg J Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 1-Methylnaphthalene 0.00581 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 2-Methylnaphthalene 0.00589 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0142 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Acenaphthene 0.00735 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Acenaphthylene 0.0064 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Anthracene 0.00809 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(a)anthracene 0.008 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(a)pyrene 0.00844 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(b)fluoranthene 0.00847 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(g,h,i)perylene 0.0083 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(k)fluoranthene 0.00807 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzoic Acid 0.161 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Bis (2-ethylhexyl) phthalate 0.0575 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Carbazole 0.014 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Chrysene 0.00903 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Dibenzo(a,h)anthracene 0.0126 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Dibenzofuran 0.0149 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Di-N-Butylphthalate 0.0155 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Di-n-octyl phthalate 0.0307 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Fluoranthene 0.0082 mg/kg UJ Temp 10632545
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Table H2-4. Overall Flagging SUmmaryAnalytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-G000-SC-1.5-2.5-110322 SW8270E Fluorene 0.00739 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Indeno(1,2,3-cd)pyrene 0.0128 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Naphthalene 0.0114 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Pentachlorophenol 0.0122 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Phenanthrene 0.00901 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Phenol 0.0183 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Pyrene 0.00884 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW9060A Total Organic Carbon 12000 mg/kg J Temp 580-119826-1

BNSF-G000-SC-4.0-5.0-110322 NWTPH-Dx Diesel Fuel 29.5 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 NWTPH-Dx TPH as Motor Oil 55.7 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 1-Methylnaphthalene 0.00608 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 2-Methylnaphthalene 0.00616 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0148 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Acenaphthene 0.00769 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Acenaphthylene 0.00669 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Anthracene 0.012 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(a)anthracene 0.0225 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(a)pyrene 0.0165 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(b)fluoranthene 0.0114 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(g,h,i)perylene 0.00868 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(k)fluoranthene 0.00844 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzoic Acid 0.168 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Bis (2-ethylhexyl) phthalate 0.0602 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Carbazole 0.0147 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Chrysene 0.0404 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Dibenzo(a,h)anthracene 0.0132 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Dibenzofuran 0.0155 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Di-N-Butylphthalate 0.0163 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Di-n-octyl phthalate 0.0321 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Fluoranthene 0.0168 mg/kg J Temp 10632545
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Table H2-4. Overall Flagging SUmmaryAnalytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-G000-SC-4.0-5.0-110322 SW8270E Fluorene 0.00773 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Indeno(1,2,3-cd)pyrene 0.0134 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Naphthalene 0.0119 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Pentachlorophenol 0.0128 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Phenanthrene 0.0302 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Phenol 0.0191 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Pyrene 0.0486 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW9060A Total Organic Carbon 13000 mg/kg J Temp 580-119826-1

BNSF-G020-SC-0.0-1.0-110422 NWTPH-Dx Diesel Fuel 154 mg/kg J MS>UCL, MSD>UCL, MSRPD 10632887

BNSF-G020-SC-0.0-1.0-110422 NWTPH-Dx TPH as Motor Oil 392 mg/kg J MS>UCL, MSD>UCL, MSRPD 10632887

BNSF-G020-SC-0.0-1.0-110422 SW9060A Total Organic Carbon 10000 mg/kg J HTa>UCL 580-119923-1

BNSF-HN300-SC-1.0-2.0-1113221
SW8270E Indeno(1,2,3-cd)pyrene 0.0124 mg/kg UJ ICV<LCL 10633981

BNSF-I500-SC-0.0-0.8-111322 NWTPH-Dx Diesel Fuel 199 mg/kg J MS<LCL, MSD<LCL 10633981

BNSF-I500-SC-0.0-0.8-111322 SW8270E Indeno(1,2,3-cd)pyrene 0.0117 mg/kg UJ ICV<LCL 10633981

BNSF-J060-SC-0.5-1.5-111422 SW8270E Indeno(1,2,3-cd)pyrene 0.013 mg/kg UJ ICV<LCL 10633981

BNSF-J060-SC-8.5-9.5-111422 SW8270E Indeno(1,2,3-cd)pyrene 0.012 mg/kg UJ ICV<LCL 10633981

BNSF-J060-SC-8.5-9.5-111422 SW9060A Total Organic Carbon 370 mg/kg J HTa>UCL 580-120212-1

BNSF-K200-SC-0.0-0.4-110922 SW9060A Total Organic Carbon 2300 mg/kg J HTa>UCL 580-120040-1

BNSF-O280-SC-0.0-0.7-111322 SW8270E Indeno(1,2,3-cd)pyrene 0.0124 mg/kg UJ ICV<LCL 10633981

Notes:

FD>RPD = Field duplicate relative percent difference greater than acceptance criterion

HTa>UCL = Analytical holding time exceeded

ICV<LCL = Initial calibration verification recovery less than lower control limit

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram

MS<LCL = Matrix spike recovery less than the lower control limit

MS>UCL = Matrix spike recovery greater than the upper control limit

MSD<LCL = Matrix spike duplicate recovery less than the lower control limit

[1] Changed station name from HN300 to KN400 post sample collection based on actualy X,Y (no target X,Y available at the time of collection. Station was estimated)
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Table H2-4. Overall Flagging SUmmaryAnalytical Methods

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

MSD>UCL = Matrix spike duplicate recovery greater than the upper control limit

MSRPD = Matrix spike/matrix spike duplicate relative percent difference greater than acceptance criterion

TEMP = Sample received at a temperature greater than 6 degrees Celsius

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may not represent the actual limit of 

quantitation necessary to accurately and precisely measure the analyte in the sample.
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Table H2-5. Calibration Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-HN300-SC-1.0-2.0-111322
1

SW8270E Indeno(1,2,3-cd)pyrene 0.0124 mg/kg UJ ICV<LCL 10633981

BNSF-I500-SC-0.0-0.8-111322 SW8270E Indeno(1,2,3-cd)pyrene 0.0117 mg/kg UJ ICV<LCL 10633981

BNSF-J060-SC-0.5-1.5-111422 SW8270E Indeno(1,2,3-cd)pyrene 0.013 mg/kg UJ ICV<LCL 10633981

BNSF-J060-SC-8.5-9.5-111422 SW8270E Indeno(1,2,3-cd)pyrene 0.012 mg/kg UJ ICV<LCL 10633981

BNSF-O280-SC-0.0-0.7-111322 SW8270E Indeno(1,2,3-cd)pyrene 0.0124 mg/kg UJ ICV<LCL 10633981

Notes:

ICV<LCL = Initial calibration verification recovery less than lower control limit

ID = Identifier

mg/kg = milligram per kilogram

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may 

not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

[1] 
Changed station name from HN300 to KN400 post sample collection based on actualy X,Y (no target X,Y available at the 

time of collection. Station was estimated)
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Table H2-6. Holding Time Exceedances

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-EF240-SC-1.0-2.0-111022 SW9060A Total Organic Carbon 13000 mg/kg J HTa>UCL 580-120040-1

BNSF-EF240-SC-1.0-2.0-111022-1 SW9060A Total Organic Carbon 13000 mg/kg J HTa>UCL 580-120040-1

BNSF-EF240-SC-3.0-4.0-111022 SW9060A Total Organic Carbon 22000 mg/kg J HTa>UCL 580-120040-1

BNSF-K200-SC-0.0-0.4-110922 SW9060A Total Organic Carbon 2300 mg/kg J HTa>UCL 580-120040-1

BNSF-J060-SC-8.5-9.5-111422 SW9060A Total Organic Carbon 370 mg/kg J HTa>UCL 580-120040-1

BNSF-F390-SC-6.2-7.2-110722 SW9060A Total Organic Carbon 32000 mg/kg J HTa>UCL 580-119923-1

BNSF-G020-SC-0.0-1.0-110422 SW9060A Total Organic Carbon 10000 mg/kg J HTa>UCL 580-119923-1

Notes:

HTa>UCL = Analytical holding time exceeded

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram
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Table H2-7. Field Duplicate Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG RPD

BNSF-EF240-SC-1.0-2.0-111022 NWTPH-Dx Diesel Fuel 9.7 mg/kg UJ FD>RPD 10633565 175

BNSF-EF240-SC-1.0-2.0-111022 NWTPH-Dx TPH as Motor Oil 17.8 mg/kg J FD>RPD 10633565 172

BNSF-EF240-SC-1.0-2.0-111022-1 NWTPH-Dx Diesel Fuel 151 mg/kg J FD>RPD 10633565 175

BNSF-EF240-SC-1.0-2.0-111022-1 NWTPH-Dx TPH as Motor Oil 241 mg/kg J FD>RPD 10633565 172

Notes:

FD>RPD = Field duplicate relative percent difference greater than acceptance criterion

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram

ng/kg = nanogram per kilogram

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may not 

represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

 2259c3e5_23020811 1 of 1



Table H2-8. Matrix Validation Findings

BNSF Wishram Railyard, Wishram, Washington

Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-I500-SC-0.0-0.8-111322 NWTPH-Dx Diesel Fuel 199 mg/kg J MS<LCL, MSD<LCL 10633981

BNSF-G020-SC-0.0-1.0-110422 NWTPH-Dx Diesel Fuel 154 mg/kg J MS>UCL, MSD>UCL, MSRPD 10632887

BNSF-G020-SC-0.0-1.0-110422 NWTPH-Dx TPH as Motor Oil 392 mg/kg J MS>UCL, MSD>UCL, MSRPD 10632887

Notes:

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram

MS<LCL = Matrix spike recovery less than the lower control limit

MS>UCL = Matrix spike recovery greater than the upper control limit

MSD<LCL = Matrix spike duplicate recovery less than the lower control limit

MSD>UCL = Matrix spike duplicate recovery greater than the upper control limit

MSRPD = Matrix spike/matrix spike duplicate relative percent difference greater than acceptance criterion
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Table H2-9. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington
Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-G000-SC-1.5-2.5-110322 NWTPH-Dx Diesel Fuel 9.6 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 NWTPH-Dx TPH as Motor Oil 24.4 mg/kg J Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 1-Methylnaphthalene 0.00581 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 2-Methylnaphthalene 0.00589 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0142 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Acenaphthene 0.00735 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Acenaphthylene 0.0064 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Anthracene 0.00809 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(a)anthracene 0.008 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(a)pyrene 0.00844 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(b)fluoranthene 0.00847 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(g,h,i)perylene 0.0083 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzo(k)fluoranthene 0.00807 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Benzoic Acid 0.161 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Bis (2-ethylhexyl) phthalate 0.0575 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Carbazole 0.014 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Chrysene 0.00903 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Dibenzo(a,h)anthracene 0.0126 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Dibenzofuran 0.0149 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Di-N-Butylphthalate 0.0155 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Di-n-octyl phthalate 0.0307 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Fluoranthene 0.0082 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Fluorene 0.00739 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Indeno(1,2,3-cd)pyrene 0.0128 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Naphthalene 0.0114 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Pentachlorophenol 0.0122 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Phenanthrene 0.00901 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Phenol 0.0183 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW8270E Pyrene 0.00884 mg/kg UJ Temp 10632545

BNSF-G000-SC-1.5-2.5-110322 SW9060A Total Organic Carbon 12000 mg/kg J Temp 580-119826-1

2259c3e5_23020811 1 of 3



Table H2-9. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington
Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-G000-SC-4.0-5.0-110322 NWTPH-Dx Diesel Fuel 29.5 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 NWTPH-Dx TPH as Motor Oil 55.7 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 1-Methylnaphthalene 0.00608 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 2-Methylnaphthalene 0.00616 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E 3 & 4-Methylphenol (m,p-Cresols) 0.0148 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Acenaphthene 0.00769 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Acenaphthylene 0.00669 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Anthracene 0.012 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(a)anthracene 0.0225 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(a)pyrene 0.0165 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(b)fluoranthene 0.0114 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(g,h,i)perylene 0.00868 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzo(k)fluoranthene 0.00844 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Benzoic Acid 0.168 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Bis (2-ethylhexyl) phthalate 0.0602 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Carbazole 0.0147 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Chrysene 0.0404 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Dibenzo(a,h)anthracene 0.0132 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Dibenzofuran 0.0155 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Di-N-Butylphthalate 0.0163 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Di-n-octyl phthalate 0.0321 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Fluoranthene 0.0168 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Fluorene 0.00773 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Indeno(1,2,3-cd)pyrene 0.0134 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Naphthalene 0.0119 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Pentachlorophenol 0.0128 mg/kg UJ Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Phenanthrene 0.0302 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW8270E Phenol 0.0191 mg/kg UJ Temp 10632545
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Table H2-9. Samples Received Over Temperature

BNSF Wishram Railyard, Wishram, Washington
Sediment Remedial Investigation Step 2, Data Quality Evaluation Report

SampleID Method Analyte Result Units Validation Flag Reason SDG

BNSF-G000-SC-4.0-5.0-110322 SW8270E Pyrene 0.0486 mg/kg J Temp 10632545

BNSF-G000-SC-4.0-5.0-110322 SW9060A Total Organic Carbon 13000 mg/kg J Temp 580-119826-1

Notes:

ID = Identifier

J = Analyte was present but reported value may not be accurate or precise

mg/kg = milligram per kilogram

TEMP = Sample received at a temperature greater than 6 degrees Celsius

UJ = The analyte was not detected above the detection limit objective; however, the reported detection limit is approximate and may or may not represent the actual limit of 

quantitation necessary to accurately and precisely measure the analyte in the sample.

2259c3e5_23020811 3 of 3




