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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: GP-18-27-28

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 1'18 0'03% ...................................................................................................................
AL_EC >6-8 1.305 0.04% !REMARK:
AL_EC >8-10 7.71 0.22% {Half reporting limits were used for AL_EC >5-6, AL_EC >6-8, benzene, :
AL_EC >10-12 74.9 2.13% itoluene, ethylbenzene, total xylenes, naphthalene, and 2-methyl napththalene.
AL_EC >12-16 365 10.39% : :
AL_EC >16-21 388 11.04% : ) . I
AL_EC >21-34 371 10.64% gThe following constituents h?ve never been detected within this area;
:therefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 8.025 0.23% :
AR_EC >10-12 27.475 0.78% §Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >12-16 316.975 9.02% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR_EC >16-21 1020 29.03% iwas used for site-specfic measurements for similar soil type at the depth :
AR_EC >21-34 915.39 26.05% iwhere the sample was collected. The average total organic carbon was used
Benzene 0.015 0.00% ifor the foc, and samples were collected from representative uncontaminated
Toluene 0.025 0.00% §soi| > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
0, H
EE)TZIH;?;IZ:::S 00'.00255 888;‘: gDefauIt values were used for volumetric water content and soil bulk density.
Naphthalene 0.025 0.00% {For conservation a value of 1 was used for the dilution factor.
1-Methyl Naphthalene 10 0.28% :
2-Methyl Naphthalene 0.025 0.00%
n-Hexane 0.125 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.86 0.02%
Benzo(b)fluoranthene 0.25 0.01%
Benzo(k)fluoranthene 0.25 0.01%
Benzo(a)pyrene 0.25 0.01%
Chrysene 15 0.04%
Dibenz(a,h)anthracene 0.25 0.01%
Indeno(1,2,3-cd)pyrene 0.25 0.01%
Sum 3513.86 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

2:31 PM 4/10/2023 GP-18-27-28
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH

Sample Name: GP-18-27-28

Measured Soil TPH Concentration, mg/kg: 3,513.860
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 2,091 9.80E-07 1.68E+00 Fail
Contact: Human Health Method C 29,420 2.43E-07 1.19E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 521 4.20E-05 2.21E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

2,091.02

29,419.65

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
Al =1 YEs 2.00E+03 5.83E.-07 L.00E+00 YES 2.94E+04 | 2.04E-06 | LOOE+00
Total Risk=1E-5 NO 3.50E+04 1.00E-05 1.71E+01 NO 1.44E+05 = 1.00E-05 | 4.91E+00
Risk of Benzene= 1E-6 NO 4.25E+06 1.19E-03 2.03E+03
Risk of cPAHS mixture= 1E-6 NO 5.90E+03 1.64E-06 2.82E+00 NA
EDB NA NA NA NA
EDC NA NA NA NA

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

Most Stringent Criterion Total Risk = 1E-5
Protective Ground Water Concentration, ug/L 413.31
Protective Soil Concentration, mg/kg 521.41
. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
Hi=1 NO 4.46E+02 1.11E-05 1.00E+00 5.85E+02
Total Risk = 1E-5 YES 4.13E+02 1.00E-05 9.38E-01 5.21E+02
Total Risk = 1E-6 YES 5.37E+01 1.00E-06 1.34E-01 4.88E+01
Risk of cPAHs mixture= 1E-5 NO 1.65E+03 9.43E-05 3.97E+00 100% NAPL
Benzene MCL =5 ug/L NO 1.10E+03 4.54E-05 2.32E+00 4.07E+03
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 110000 mg/kg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered
Ground Water Criteria Protective Ground_Water Concentration Protective Soil

TPH Conc, ug/L Risk @ HI @ Conc, mg/kg

NA NA NA NA NA

2:31 PM 4/10/2023 GP-18-27-28
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: GP-27-14-14.5

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 1'01 O'Ol% ...................................................................................................................
AL_EC >6-8 1.135 0.02% !REMARK:
AL_EC >8-10 9.41 0.14% :Half reporting limits were used for AL_EC >5-6, AL_EC >6-8, Benzene,
AL_EC >10-12 154 2.24% i Toluene, Ethylbenzene, Total Xylenes, Naphthalene, n-Hexane, and some
AL_EC >12-16 949 13.80% :CPAHS.
ﬁt—Eg :;?gi 180785 12;332? i The following constituents have never been detected within this area;
— A L9870 ‘therefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 10.525 0.15%
AR_EC >10-12 48.45 0.70% i Site-specific laboratory values were used for porosity and fraction organic
AR_EC >12-16 560.8 8.16% i carbon (foc) from similar soil descriptions from the Site. The average porosny
AR_EC >16-21 1900 27.63% iwas used for site-specific measurements for similar soil type at the depth
AR _EC >21-34 1252.94 18.22% iwhere the sample was collected. In this particular sample 0.25 feet of silty
Benzene 0.015 0.00% isand followed by 0.25 feet of silt was logged; therefore an average site- :
Toluene 0.025 0.00% §specnf|c porosity for sand and silt (0.5125; average of 0.466 for sand and 0. 559
Ethylbenzene 0,025 0.00% §for silt) was used for the input. The average total orgqnlc carbon was used fqr :
Total Xylenes 0.05 0.00% gthe foc, and samples were collegted from representative uncontgmlnated soil >;
Naphthalene 0.05 0.00% 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
1-Methyl Naphthalene 15 0.22%  Default values were used for volumetric water content and soil bulk density.
2-Methyl Naphthalene 7.2 0.10% :
n-Hexane 0.125 0.00% i For conservation a value of 1 was used for the dilution factor.
MTBE 0 0.00% :
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 2 0.03%
Benzo(b)fluoranthene 0.35 0.01%
Benzo(k)fluoranthene 0.05 0.00%
Benzo(a)pyrene 0.65 0.01%
Chrysene 3.8 0.06%
Dibenz(a,h)anthracene 0.16 0.00%
Indeno(1,2,3-cd)pyrene 0.05 0.00%
Sum 6875.82 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.5125 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.2125 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

2:35 PM 4/10/2023 GP-27-14-14.5
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
Calcs/v2/
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: GP-27-14-14.5

Measured Soil TPH Concentration, mg/kg: 6,875.820
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 2,058 1.83E-06 3.34E+00 Fail
Contact: Human Health Method C 30,226 4.54E-07 2.27E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 499 4.22E-05 3.21E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

2,057.73

30,225.63

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 2.06E+03 5.48E-07 1.00E+00 YES 3.02E+04 2.00E-06 | 1.00E+00
Total Risk=1E-5 NO 3.76E+04 1.00E-05 1.83E+01 NO 1.51E+05 1.00E-05 | 5.01E+00
Risk of Benzene= 1E-6 NO 8.32E+06 2.22E-03 4.05E+03
Risk of cPAHs mixture= 1E-6 NO 5.48E+03 1.46E-06 2.66E+00 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 369.02
Protective Soil Concentration, mg/kg 498.57

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 3.69E+02 7.14E-06 1.00E+00 4.99E+02
Total Risk = 1E-5 NO 4.67E+02 1.00E-05 1.24E+00 7.28E+02
Total Risk = 1E-6 YES 6.52E+01 1.00E-06 1.86E-01 6.58E+01
Risk of cPAHs mixture= 1E-5 NO 1.46E+03 6.79E-05 4.55E+00 100% NAPL
Benzene MCL =5 ug/L NO 1.24E+03 4.97E-05 3.62E+00 1.13E+04
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 135000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA

2:35 PM 4/10/2023 GP-27-14-14.5

https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

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

Date: 10/09/22
Site Name: POL-TPH
Sample Name: GP-36-13-14

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 13'15 0'25% ...................................................................................................................
AL_EC >6-8 44.45 0.86% {REMARK:
AL_EC >8-10 167 3.22% :Half reporting limits were used for AL_EC >5-6, AL_EC >6-8, AR_EC>8-10,
AL_EC >10-12 352 6.80% iand some cPAHs
AL_EC >12-16 1240 23.94% . . e
AL_EC >16-21 1180 22 79% : The following constituents have never been detected within this area;
AL_EC >21-34 246 4.75% gtherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 41.3 0.91% iNo lab data for 1- and 2-Methylnapthalenes avaliable.
AR_EC >10-12 115.9 2.24%
AR_EC >12-16 608 11.74% i Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >16-21 969 18.71% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR _EC >21-34 169.786 3.28% iwas used for site-specfic measurements for similar soil type at the depth :
Benzene 0.25 0.00% iwhere the sample was collected. The average total organic carbon was used
Toluene 0.27 0.01% ifor the foc, and samples were collected from representative uncontaminated
Ethylbenzene 47 0.09% gsoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
L(;;:é;ls:ss ii 88‘;’22 gDefauIt values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% For conservation a value of 1 was used for the dilution factor.
2-Methyl Naphthalene 0 0.00% :
n-Hexane 18 0.35%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.064 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 5178.62 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

2:38 PM 4/10/2023 GP-36-13-14
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
Calcs/v2/
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/9/2022
Site Name: POL-TPH

Sample Name: GP-36-13-14

Measured Soil TPH Concentration, mg/kg: 5,178.620
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,639 6.42E-08 3.16E+00 Fail
Contact: Human Health Method C 28,361 1.44E-08 1.83E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 247 8.36E-05 7.26E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,639.49

28,360.59

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.64E+03 2.03E-08 1.00E+00 YES 2.84E+04 7.86E-08 | 1.00E+00
Total Risk=1E-5 NO 8.07E+05 1.00E-05 4.92E+02 NO 3.61E+06 1.00E-05 | 1.27E+02
Risk of Benzene= 1E-6 NO 3.76E+05 4.66E-06 2.29E+02
Risk of cPAHs mixture= 1E-6 NO 1.03E+05 1.27E-06 6.27E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 384.71
Protective Soil Concentration, mg/kg 246.94

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 3.85E+02 5.51E-06 1.00E+00 2.47E+02
Total Risk = 1E-5 NO 6.47E+02 1.00E-05 1.65E+00 4.52E+02
Total Risk = 1E-6 YES 7.13E+01 1.00E-06 1.86E-01 4.47E+01
Risk of cPAHs mixture= 1E-5 NO 3.70E+03 2.37E-04 1.37E+01 100% NAPL
Benzene MCL =5 ug/L NO 4.35E+02 6.29E-06 1.13E+00 2.82E+02
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 95000 mg/kg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered
Ground Water Criteria Protective Ground_Water Concentration Protective Soil

TPH Conc, ug/L Risk @ HI @ Conc, mg/kg

NA NA NA NA NA

2:38 PM 4/10/2023 GP-36-13-14
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/09/22

Site Name: POL-TPH
Sample Name: GP-36-16-17

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 30'6 0'29% ...................................................................................................................
AL_EC >6-8 403 3.77% !REMARK:
AL_EC >8-10 443 4.14% :Half reporting limits were used for some cPAHs
AL_EC >10-12 824 7.70%
AL EC >12-16 2360 22 06% i The following constituents have never been detected within this area;
AL_EC >16-21 2340 21.87% gtherefore, zero was entered: MTBE, EDB, and EDC.
AL_EC >21-34 518 4.84% : .
AR _EC >8-10 1788 167% §No lab data for 1- and 2-Methylnapthalenes avaliable.
AR_EC >10-12 560 5.23% i Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >12-16 817 7.64% icarbon (foc) from similar soil descriptions from the Site. The average porosity :
AR_EC >16-21 1780 16.64% was used for site-specfic measurements for similar soil type at the depth :
AR _EC >21-34 399.674 3.74% iwhere the sample was collected. The average total organic carbon was used
Benzene 0.61 0.01% ifor the foc, and samples were collected from representative uncontaminated
Toluene 0.47 0.00% isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Ethylbenzene 7.6 0.07% . . .
Total Xylenes 56 0.02% gDefauIt values were used for volumetric water content and soil bulk density.
Naphthalene 2 0.02% i For conservation a value of 1 was used for the dilution factor.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%
n-Hexane 32 0.30%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.091 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.11 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 10699.68 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

8:22 AM 4/14/2023 GP-36-16-17
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/9/2022
Site Name: POL-TPH

Sample Name: GP-36-16-17

Measured Soil TPH Concentration, mg/kg: 10,699.680
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,618 9.33E-08 6.61E+00 Fail
Contact: Human Health Method C 28,339 1.93E-08 3.78E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 164 1.51E-04 1.57E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,617.76

28,338.82

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 1.62E+03 1.41E-08 1.00E+00 YES 2.83E+04 5.12E-08 | 1.00E+00
Total Risk=1E-5 NO 1.15E+06 1.00E-05 7.09E+02 NO 5.54E+06 1.00E-05 | 1.95E+02
Risk of Benzene= 1E-6 NO 3.19E+05 2.78E-06 1.97E+02
Risk of cPAHs mixture= 1E-6 NO 1.79E+05 1.56E-06 1.11E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 316.93
Protective Soil Concentration, mg/kg 164.13

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 3.17E+02 4.33E-06 1.00E+00 1.64E+02
Total Risk = 1E-5 NO 6.99E+02 1.00E-05 2.20E+00 3.81E+02
Total Risk = 1E-6 YES 7.32E+01 1.00E-06 2.31E-01 3.79E+01
Risk of cPAHs mixture= 1E-5 NO 5.28E+03 2.69E-04 2.15E+01 100% NAPL
Benzene MCL =5 ug/L NO 4.56E+02 6.29E-06 1.44E+00 2.38E+02
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 93000 mg/kg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered
Ground Water Criteria Protective Ground_Water Concentration Protective Soil

TPH Conc, ug/L Risk @ HI @ Conc, mg/kg

NA NA NA NA NA

8:22 AM 4/14/2023 GP-36-16-17
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/10/22

Site Name: POL-TPH
Sample Name: MW-33-12-12.5

2. Enter Soil Concentration Measured [ Notes for Data Entry | Set Default Hydrogeology
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Conceniration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 7'575 0'06% ...................................................................................................................
AL_EC >6-8 12.4 0.09% {REMARK:
AL_EC >8-10 109 0.80% iHalf reporting limits were used for benzene, toluene, ethylbenzene, total
AL_EC >10-12 686 5.04% gxylenes, n-hexane, and some cPAHSs.
ﬁt—Eg :ié;? g;gg ;igggﬁ; gThe following constituents have never been detected within this area;
— : :therefore, zero was entered: MTBE, EDB, and EDC.
AL_EC >21-34 721 5.29% :
AR_EC >8-10 52.525 0.39% iNo lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methyl
AR_EC >10-12 758 5.56% :Naphthalene avaliable.
AR_EC >12-16 2160 15.86%
AR _EC >16-21 2380 17.47% : Site-specific Iabora.tor.y valugs were qsed for porosity and fraction organic i
AR EC >21-34 28575 357% gcarbon (foc) frc_)m S|m|Ia_r soil descriptions from the Sltg. The average porosity
Boron 0015 0.00% iwas used for site-specfic measurements for similar soil type at the depth :
: ’ :where the sample was collected. The average total organic carbon was used
Toluene 0.025 0.00% ifor the foc, and samples were collected from representative uncontaminated
Ethylbenzene 0.025 0.00% isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Total Xylenes 0.05 0.00%
Naphthalene 0 0.00% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00%
2-Methyl Naphthalene 0 0.00% :For conservation a value of 1 was used for the dilution factor.
n-Hexane 0.125 0.00% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.1 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 13622.74 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | 500 | ug/L : :
value here:

8:24 AM 4/14/2023 MW-33-12-12.5
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

A2 Soil Cleanup Levels: Calculation and Summary of Results. Refer to wA
Site Information

C 173-340-720, 740, 745, 747, 750

Date: 10/10/2022
Site Name: POL-TPH
Sample Name: MW-33-12-12.5
Measured Soil TPH Concentration, mg/kg: 13,622.740

1. Summary of Calculation Results

Protective Soil With Measured Soil Conc Does Measured Soil

Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,752 5.17E-08 7.78E+00 Fail
Contact: Human Health Method C 30,191 1.27E-08 451E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 202 3.34E-06 1.19+01 Fail
Water Quality (Leaching) Target TPH GW Conc. @ 500 ug/L 304 NA NA Fail

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7
Warning! Check Residual Saturation (WAC340-747(10)).
2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg 1,751.81 30,190.83
Most Stringent Criterion HIl =1 HIl =1
Protective Soil Concentration @Method B Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.75E+03 6.65E-09 1.00E+00 YES 3.02E+04 2.82E-08 | 1.00E+00
Total Risk=1E-5 NO 2.64E+06 1.00E-05 1.50E+03 NO 1.07E+07 1.00E-05 | 3.54E+02
Risk of Benzene= 1E-6 NO 1.65E+07 6.26E-05 9.42E+03
Risk of cPAHs mixture= 1E-6 NO 2.68E+05 1.02E-06 1.53E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA

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

Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 340.00
Protective Soil Concentration, mg/kg 201.75

Lo Protective Potable Ground Water Concentration @Method B
Ground Water Criteria

Protective Soil

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 3.40E+02 1.03E-07 1.00E+00 2.02E+02
Total Risk = 1E-5 NO 3.77E+03 5.44E-06 1.41E+01 100% NAPL
Total Risk = 1E-6 NO 1.94E+03 1.00E-06 6.23E-+00 2.23E+03
Risk of cPAHs mixture= 1E-5 NO 3.77E+03 5.44E-06 1.41E+01 100% NAPL
Benzene MCL = 5 ug/L NO 3.77E+03 5.44E-06 1.41E+01 100% NAPL
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 96000 mg/kg TPH.
3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

L Protective Ground Water Concentration Protective Soil
Ground Water Criteria -
TPH Conc, ug/L Risk @ Hl @ Conc, mg/kg
Target TPH GW Conc = 500 ug/L 5.00E+02 1.55E-07 1.47E+00 3.04E+02

8:24 AM 4/14/2023 MW-33-12-12.5
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: MW-39-13-14

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 7'575 0'04% ...................................................................................................................
AL_EC >6-8 33.1 0.19% !REMARK:
AL_EC >8-10 199 1.13% {Half reporting limits were used for Benzene, Toluene, Ethylbenzene, Total
AL_EC >10-12 888 5.05% i Xylenes, n-Hexane, and some cPAHs.
AL_EC >12-16 4300 24.44%
AL_EC >16-21 2570 25 98% :No lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methy!
AL_EC >21-34 629 3.58% :Naphthalene.
AR_EC >8-10 62.825 0.36% iThe following constituents have never been detected within this area;
AR_EC >10-12 522 2.97% itherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >12-16 2680 15.24%
AR_EC >16-21 3290 18.70% i Site-specific laboratory values were used for porosity and fraction organic :
AR _EC >21-34 408.779 2.32% i carbon (foc) from similar soil descriptions from the Site. The average porosity
Benzene 0.015 0.00% :was used for site-specific measurements for similar soil type at the depth :
Toluene 0.025 0.00% :where the sample was collected. The average total orgar_lic carbon was used
Ethylbenzene 0,025 0.00% §for_ the foc, and samples were coIIecteq from representative uncontam!nated
Total Xylenes 0.05 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Naphthalene 0 0.00% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
n-Hexane 0.125 0.00% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.071 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 17590.74 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

2:50 PM 4/10/2023 MW-39-13-14
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: MW-39-13-14

Measured Soil TPH Concentration, mg/kg: 17,590.740
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,771 5.13E-08 9.93E+00 Fail
Contact: Human Health Method C 30,439 1.26E-08 5.78E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 296 2.89E-06 7.23E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,771.42

30,439.15

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.77E+03 5.17E-09 1.00E+00 YES 3.04E+04 2.19E-08 | 1.00E+00
Total Risk=1E-5 NO 3.43E+06 1.00E-05 1.94E+03 NO 1.39E+07 1.00E-05 | 4.57E+02
Risk of Benzene= 1E-6 NO 2.13E+07 6.21E-05 1.20E+04
Risk of cPAHs mixture= 1E-6 NO 3.48E+05 1.02E-06 1.97E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 412.00
Protective Soil Concentration, mg/kg 296.02

Ground Water Criteria

Protective Potable Ground Water Concentration @Method B

Protective Soil

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 4.12E+02 1.17E-07 1.00E+00 2.96E+02
Total Risk = 1E-5 NO 2.78E+03 4.26E-06 8.22E+00 100% NAPL
Total Risk = 1E-6 NO 1.71E+03 1.00E-06 4.37E+00 3.05E+03
Risk of cPAHs mixture= 1E-5 NO 2.78E+03 4.26E-06 8.22E+00 100% NAPL
Benzene MCL = 5 ug/L NO 2.78E+03 4.26E-06 8.22E+00 100% NAPL
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 96000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA

2:50 PM 4/10/2023 MW-39-13-14
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

1. Enter Site Information

Date: 10/10/22

Site Name: POL-TPH

Sample Name: OIP-08-19-20

2. Enter Soil Concentration Measured

Chemical of Concern Measured Soil Conc Composition

or Equivalent Carbon Group dry basis Ratio
mg/kg %
|Petroleum EC Fraction
AL_EC >5-6 0 0.00%
AL_EC >6-8 269 1.74%
AL_EC >8-10 820 5.29%
AL_EC >10-12 1070 6.90%
AL_EC >12-16 3280 21.16%
AL_EC >16-21 2820 18.19%
AL_EC >21-34 870 5.61%
AR_EC >8-10 394.8 2.55%
AR_EC >10-12 1360 8.77%
AR_EC >12-16 2121 13.68%
AR_EC >16-21 1990 12.84%
AR_EC >21-34 392.658 2.53%
Benzene 1.1 0.01%
Toluene 0.74 0.00%
Ethylbenzene 27 0.17%
Total Xylenes 3.2 0.02%
Naphthalene 0 0.00%
1-Methyl Naphthalene 32 0.21%
2-Methyl Naphthalene 27 0.17%
n-Hexane 23 0.15%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.057 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.16 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 15501.84 100.00%

3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\/olumetric water content: 0.3 Unitless
\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 15 kg/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless

4. Target TPH Ground Water Concentation (if adjusted)

If you adjusted the target TPH ground water

concentration, enter adjusted
value here:

500

| ug/L

2:53 PM 4/10/2023 OIP-08-19-20
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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Notes for Data Entry Set Default Hydrogeology
Clear All Soil Concentration Data Entry Cells

Restore All Soil Concentration Data cleared previously

: REMARK:
: Half reporting limits were used for AL_EC >5-6 and some cPAHSs.

EThe following constituents have never been detected within this area;
itherefore, zero was entered: MTBE, EDB, and EDC.

No lab data for napthalene was avaliable.

Site-specific laboratory values were used for porosity and fraction organic :
: carbon (foc) from similar soil descriptions from the Site. The average porosity
:was used for site-specfic measurements for similar soil type at the depth
:where the sample was collected. The average total organic carbon was used
:for the foc, and samples were collected from representative uncontaminated
:soil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Default values were used for volumetric water content and soil bulk density.

For conservation, a value of 1 was used for the dilution factor.
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/10/2022
Site Name: POL-TPH
Sample Name: OIP-08-19-20

Measured Soil TPH Concentration, mg/kg: 15,501.840
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mg/kg RISK @ Hl@ Conc Pass or Fail?
Protection of Soil Direct Method B 1,621 1.34E-06 9.57E+00 Fail
Contact: Human Health Method C 28,930 3.26E-07 5.36E-01 Pass
Protection of Method B Ground [Potable GW: Human Health Protection 108 2.60E-04 2.75E+01 Fail
Water Quality (Leaching)  [Target TPH GW Conc. @ 500 ug/L 192 NA NA Fail

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

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,620.60

28,930.44

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/lkg |~ RISK @ HI@ Most Stringent? TPmHgﬁ(c;”C’ RISK@ HI @
HI =1 YES 1.62E+03 1.40E-07 1.00E+00 YES 2.89E+04 | 6.09E-07 | 1.00E+00
Total Risk=1E-5 NO 1.15E+05 1.00E-05 7.12E+01 NO 4.75E+05 | 1.00E-05 | 1.64E+01
Risk of Benzene= 1E-6 NO 2.56E+05 2.22E-05 1.58E+02
Risk of cPAHs mixture= 1E-6 NO 2.77E+05 2.40E-05 1.71E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA

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

3.1. Protection of Potable Ground Water Quality (Method

B): Human Health Protection

Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 282.38
Protective Soil Concentration, mg/kg 108.17

L Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

HI=1 YES 2.82E+02 5.00E-06 1.00E+00 1.08E+02
Total Risk = 1E-5 NO 5.61E+02 1.00E-05 1.99E+00 2.17E+02
Total Risk = 1E-6 YES 5.63E+01 1.00E-06 1.99E-01 2.16E+01
Risk of cPAHs mixture= 1E-5 NO 7.58E+03 3.72E-04 3.32E+01 100% NAPL
Benzene MCL =5 ug/L NO 4.97E+02 8.84E-06 1.76E+00 1.91E+02
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 94000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ Hl @ Conc, mg/kg

5.00E+02

Target TPH GW Conc = 500 ug/L

8.89E-06

1.77E+00 1.92E+02

2:53 PM 4/10/2023 OIP-08-19-20
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-15-15-16

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 0'425 O'Ol% ...................................................................................................................
AL_EC >6-8 0.785 0.02% !REMARK:
AL_EC >8-10 11.3 0.29% :Half reporting limits were used for AL_EC >5-6, AL_EC >6-8, AL_EC >8-10,
AL_EC >10-12 154 3.98% :AR_EC >8-10, Benzene, Toluene, Ethylbenzene, Total Xylenes, n-Hexane,
AL_EC >12-16 1060 27.38% :and cPAHS.
ﬁt:Eg :;?gi 1301930 288..01850? gNo lab data for 1- and 2-Methylnaphthalenes and naphthalene available.
AR_EC >8-10 5.575 0.14% iThe following constituents have never been detected within this area;
AR_EC >10-12 307 0.79% itherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >12-16 203 5.24%
AR_EC >16-21 736 19.01% i Site-specific laboratory values were used for porosity and fraction organic
AR_EC >21-34 266.825 6.89% i carbon (foc) from similar soil descriptions from the Site. The average porosity
Benzene 0.015 0.00% :was used for site-specfic measurements for similar soil type at the depth :
Toluene 0.025 0.00% :where the sample was collected. The average total orgapic carbon was used
Ethylbenzene 0,025 0.00% §for_ the foc, and samples were coIIecteq from representative uncontam!nated
Total Xylenes 0.05 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Naphthalene 0 0.00% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
n-Hexane 0.125 0.00% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.025 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 3872.025 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | 500 | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-15-15-16

Measured Soil TPH Concentration, mg/kg: 3,872.025
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,716 5.07E-08 2.26E+00 Fail
Contact: Human Health Method C 29,091 1.25E-08 1.33E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 961 5.50E-06 1.86E+00 Fail
Water Quality (Leaching) Target TPH GW Conc. @ 500 ug/L 1,669 NA NA Fail

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,716.11

29,090.91

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.72E+03 2.25E-08 1.00E+00 YES 2.91E+04 9.39E-08 | 1.00E+00
Total Risk=1E-5 NO 7.64E+05 1.00E-05 4.45E+02 NO 3.10E+06 1.00E-05 | 1.07E+02
Risk of Benzene= 1E-6 NO 4.69E+06 6.14E-05 2.73E+03
Risk of cPAHs mixture= 1E-6 NO 7.76E+04 1.02E-06 4.52E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 382.04
Protective Soil Concentration, mg/kg 961.28

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 3.82E+02 1.65E-06 1.00E+00 9.61E+02
Total Risk = 1E-5 NO 8.64E+02 1.00E-05 2.46E+00 9.31E+03
Total Risk = 1E-6 YES 2.84E+02 1.00E-06 7.67E-01 5.69E+02
Risk of cPAHs mixture= 1E-5 NO 1.07E+03 2.10E-05 3.35E+00 100% NAPL
Benzene MCL =5 ug/L NO 7.29E+02 6.29E-06 1.98E+00 4.62E+03
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 95000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

Target TPH GW Conc = 500 ug/L 5.00E+02

2.72E-06 1.30E+00 1.67E+03
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-20-11-11.5

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 0'72 0'08% ...................................................................................................................
AL_EC >6-8 25.8 2.84% :REMARK: :
AL_EC >8-10 71.3 7.86% {Half reporting limits were used for AL_EC >5-6, AL_EC >16-21, AR_EC >21-
AL_EC >10-12 119 13.12% i34, Benzene, Toluene, n-Hexane, and some cPAHSs. :
AL_EC >12-16 31.8 3.51%
AL_EC >16-21 705 0.78% gNo lab data for 1-Methyl Naphthalene and 2-Methyl Naphthalene.
ﬁ:;—lég ;2311‘34 5760558 g;gzz gThe following constituents have never been detected within this area;
— . : :therefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >10-12 263.5 29.06%
AR_EC >12-16 279 30.76% i Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >16-21 20.1 2.22% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR _EC >21-34 20.065 2.21% iwas used for site-specific measurements for similar soil type at the depth :
Benzene 0.015 0.00% iwhere the sample was collected. The average total organic carbon was used
Toluene 0.025 0.00% gfor_ the foc, and samples were coIIecteq from representative uncontam!nated
Ethylbenzene 011 0.01% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
L(;;:é;ls:ss 2012 22222 gDefauIt values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
2-Methyl Naphthalene 0 0.00% :
n-Hexane 0.125 0.01%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.005 0.00%
Benzo(b)fluoranthene 0.005 0.00%
Benzo(k)fluoranthene 0.005 0.00%
Benzo(a)pyrene 0.005 0.00%
Chrysene 0.005 0.00%
Dibenz(a,h)anthracene 0.005 0.00%
Indeno(1,2,3-cd)pyrene 0.005 0.00%
Sum 906.885 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.559 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.259 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-20-11-11.5

Measured Soil TPH Concentration, mg/kg: 906.885
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,724 1.08E-08 5.26E-01 Pass
Contact: Human Health Method C 32,455 2.59E-09 2.79E-02 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 45 6.84E-06 1.92E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,724.48

32,454.52

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.72E+03 2.05E-08 1.00E+00 YES 3.25E+04 9.26E-08 | 1.00E+00
Total Risk=1E-5 NO 8.40E+05 1.00E-05 4.87E+02 NO 3.50E+06 1.00E-05 | 1.08E+02
Risk of Benzene= 1E-6 NO 1.10E+06 1.31E-05 6.37E+02
Risk of cPAHs mixture= 1E-6 NO 9.09E+04 1.08E-06 5.27E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 263.21
Protective Soil Concentration, mg/kg 44.98

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 2.63E+02 3.44E-07 1.00E+00 4.50E+01
Total Risk = 1E-5 NO 6.71E+03 1.00E-05 2.61E+01 1.37E+03
Total Risk = 1E-6 NO 7.66E+02 1.00E-06 2.91E+00 1.31E+02
Risk of cPAHs mixture= 1E-5 NO 1.47E+04 6.37E-05 6.00E+01 100% NAPL
Benzene MCL =5 ug/L NO 4.65E+03 6.29E-06 1.78E+01 8.31E+02
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 152000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-23-14-15

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 8'325 0'07% ...................................................................................................................
AL_EC >6-8 12.05 0.10% !REMARK:
AL_EC >8-10 137 1.17% {Half reporting limits were used for Benzene, Toluene, Ethylbenzene, Total
AL_EC >10-12 629 5.39% i Xylenes, n-Hexane, and some cPAHs.
AL_EC >12-16 2910 24.93%
AL_EC >16-21 3110 26.65% gNo lab data for 1-Methyl Naphthalene and 2-Methyl Naphthalene.
ﬁ:;—lég ;2311‘34 3:2725 32822 gThe following constituents have never been detected within this area;
— . ’ :therefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >10-12 436.1 3.74%
AR_EC >12-16 909 7.79% i Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >16-21 2660 22.79% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR _EC >21-34 320.792 2.75% iwas used for site-specific measurements for similar soil type at the depth :
Benzene 0.015 0.00% iwhere the sample was collected. The average total organic carbon was used
Toluene 0.025 0.00% gfor_ the foc, and samples were coIIecteq from representative uncontam!nated
Ethylbenzene 0.025 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
L(;;:é;ls:ss gsg 8(3)(2)22 gDefauIt values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
2-Methyl Naphthalene 0 0.00% :
n-Hexane 0.125 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.058 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 11670.94 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-23-14-15

Measured Soil TPH Concentration, mg/kg: 11,670.940
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,645 5.11E-08 7.09E+00 Fail
Contact: Human Health Method C 27,861 1.26E-08 4,19E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 223 3.66E-06 9.06E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,644.97

27,860.63

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.64E+03 7.21E-09 1.00E+00 YES 2.79E+04 3.01E-08 | 1.00E+00
Total Risk=1E-5 NO 2.28E+06 1.00E-05 1.39E+03 NO 9.26E+06 1.00E-05 | 3.32E+02
Risk of Benzene= 1E-6 NO 1.41E+07 6.19E-05 8.59E+03
Risk of cPAHs mixture= 1E-6 NO 2.32E+05 1.02E-06 1.41E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 277.51
Protective Soil Concentration, mg/kg 222.55

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 2.78E+02 1.33E-07 1.00E+00 2.23E+02
Total Risk = 1E-5 NO 2.68E+03 6.53E-06 1.11E+01 100% NAPL
Total Risk = 1E-6 NO 1.21E+03 1.00E-06 4.53E+00 1.87E+03
Risk of cPAHs mixture= 1E-5 NO 2.68E+03 6.53E-06 1.11E+01 100% NAPL
Benzene MCL =5 ug/L NO 2.65E+03 6.29E-06 1.09E+01 7.01E+04
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 96000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/09/22

Site Name: POL-TPH
Sample Name: OIP-23-19-20

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 7'48 0'02% ...................................................................................................................
AL_EC >6-8 39.4 0.09% !REMARK:
AL_EC >8-10 623 1.42% {Half reporting limits were used for AL_EC >5-6, benzene, toluene,
AL_EC >10-12 2820 6.41% iethylbenzene, and some cPAHS.
AL_EC >12-16 12100 27.52%
AL_EC >16-21 11300 25 70% :No lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methyl
AL_EC >21-34 1560 3.55% :Naphthalene.
AR_EC >8-10 109.894 0.25% iThe following constituents have never been detected within this area;
AR_EC >10-12 1020 2.32% itherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >12-16 3970 9.03%
AR_EC >16-21 9510 21.63% i Site-specific laboratory values were used for porosity and fraction organic
AR _EC >21-34 912.485 2.08% i carbon (foc) from similar soil descriptions from the Site. The average porosity
Benzene 0.015 0.00% :was used for site-specfic measurements for similar soil type at the depth :
Toluene 0.025 0.00% :where the sample was collected. The average total orgapic carbon was used
Ethylbenzene 0,025 0.00% §for_ the foc, and samples were coIIecteq from representative uncontam!nated
Total Xylenes 0.081 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Naphthalene 0 0.00% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
n-Hexane 0.42 0.00% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.16 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.23 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 43973.34 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/9/2022
Site Name: POL-TPH
Sample Name: OIP-23-19-20

Measured Soil TPH Concentration, mg/kg: 43,973.340
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,567 7.13E-08 2.81E+01 Fail
Contact: Human Health Method C 26,993 1.76E-08 1.63E+00 Fail
Protection of Method B Ground |Potable GW: Human Health Protection 335 1.53E-06 6.38E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,567.36

26,992.69

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 1.57E+03 2.54E-09 1.00E+00 YES 2.70E+04 1.08E-08 | 1.00E+00
Total Risk=1E-5 NO 6.17E+06 1.00E-05 3.94E+03 NO 2.50E+07 1.00E-05 | 9.26E+02
Risk of Benzene= 1E-6 NO 5.32E+07 8.63E-05 3.40E+04
Risk of cPAHs mixture= 1E-6 NO 6.24E+05 1.01E-06 3.98E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 338.27
Protective Soil Concentration, mg/kg 334.53

Ground Water Criteria

Protective Potable Ground Water Concentration @Method B

Protective Soil

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 3.38E+02 5.27E-08 1.00E+00 3.35E+02
Total Risk = 1E-5 NO 1.98E+03 1.73E-06 6.61E-+00 100% NAPL
Total Risk = 1E-6 NO 1.69E+03 1.00E-06 5.49E+00 1.25E+04
Risk of cPAHs mixture= 1E-5 NO 1.98E+03 1.73E-06 6.61E-+00 100% NAPL
Benzene MCL = 5 ug/L NO 1.98E+03 1.73E-06 6.61E-+00 100% NAPL
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 95000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ Conc, mg/kg

Hl @

NA

NA

NA NA NA

8:28 AM 4/14/2023 OIP-23-19-20
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-23-23-24

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 13'275 0'17% ...................................................................................................................
AL_EC >6-8 19.15 0.25% !REMARK:
AL_EC >8-10 69.6 0.90% :Half reporting limits were used for AL_EC >5-6, AL_EC >6-8, AL_EC >8- 10,
AL_EC >10-12 300 3.87% :benzene, toluene, ethylbenzene, total xylenes, n-hexane, and cPAHS.
AL_EC >12-16 1600 20.67% . . e
AL_EC >16-21 1770 22 86% : The following constituents have never been detected within this area;
AL_EC >21-34 261 337% gtherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 22.925 0.30% iNo lab data for 1- and 2-Methylnaphthalenes and naphthalenes available.
AR_EC >10-12 323 4.17%
AR_EC >12-16 1680 21.70% i Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >16-21 1520 19.63% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR _EC >21-34 162.825 2.10% iwas used for site-specfic measurements for similar soil type at the depth :
Benzene 0.015 0.00% iwhere the sample was collected. The average total organic carbon was used
Toluene 0.025 0.00% ifor the foc, and samples were collected from representative uncontaminated
Ethylbenzene 0.025 0.00% gsoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
L(;;:é;ls:ss 0'85 8882;2 gDefauIt values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% For conservation a value of 1 was used for the dilution factor.
2-Methyl Naphthalene 0 0.00% :
n-Hexane 0.125 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.025 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 7742.19 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

3:07 PM 4/10/2023 OIP-23-23-24
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-23-23-24

Measured Soil TPH Concentration, mg/kg: 7,742.190
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,963 5.07E-08 3.94E+00 Fail
Contact: Human Health Method C 33,031 1.25E-08 2.34E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 232 4.35E-06 8.17E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,963.47

33,031.50

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 1.96E+03 1.29E-08 1.00E+00 YES 3.30E+04 5.33E-08 | 1.00E+00
Total Risk=1E-5 NO 1.53E+06 1.00E-05 7.78E+02 NO 6.20E+06 1.00E-05 | 1.88E+02
Risk of Benzene= 1E-6 NO 9.37E+06 6.14E-05 4.77E+03
Risk of cPAHs mixture= 1E-6 NO 1.55E+05 1.02E-06 7.91E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 440.94
Protective Soil Concentration, mg/kg 232.19

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 4.41E+02 2.08E-07 1.00E+00 2.32E+02
Total Risk = 1E-5 NO 3.66E+03 9.41E-06 1.08E+01 100% NAPL
Total Risk = 1E-6 NO 1.53E+03 1.00E-06 3.46E+00 1.18E+03
Risk of cPAHs mixture= 1E-5 NO 3.66E+03 9.41E-06 1.08E+01 100% NAPL
Benzene MCL =5 ug/L NO 3.34E+03 6.29E-06 9.49E+00 1.63E+04
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 98000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-30-20-21

2. Enter Soil Concentration Measured [ Notes for Data Entry | Set Default Hydrogeology
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Conceniration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 0'655 O'Ol% ...................................................................................................................
AL_EC >6-8 6.23 0.06% !REMARK:
AL_EC >8-10 32.8 0.34% {Half reporting limits were used for AL_EC >5-6, Benzene, Toluene,
AL_EC >10-12 154 1.58% :Ethylbenzene, Total Xylenes, n-Hexane, and some cPAHS.
AL_EC >12-16 1250 12.80% . . e
AL_EC >16-21 1680 17.21% : The following constituents have never been detected within this area;
AL_EC >21-34 1960 20.08% gtherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 18.212 0.19% §Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >10-12 48.07 0.49% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR_EC >12-16 527 5.40% iwas used for site-specific measurements for similar soil type at the depth :
AR_EC >16-21 1730 17.72% iwhere the sample was collected. The average total organic carbon was used
AR _EC >21-34 2317.16 23.73% ifor the foc, and samples were collected from representative uncontaminated
Benzene 0.015 0.00% isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Toluene 0.025 0.00% , , ,
Ethylbenzene 0.025 0.00% §Defau|t values were used for volumetric water content and soil bulk density.
L(;;:é;ls:ss 08.9023 8822;2 gFor conservation a value of 1 was used for the dilution factor.
1-Methyl Naphthalene 13 0.13%
2-Methyl Naphthalene 15 0.15%
n-Hexane 0.125 0.00%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.05 0.00%
Benzo(b)fluoranthene 0.24 0.00%
Benzo(k)fluoranthene 0.05 0.00%
Benzo(a)pyrene 0.4 0.00%
Chrysene 2 0.02%
Dibenz(a,h)anthracene 0.05 0.00%
Indeno(1,2,3-cd)pyrene 0.05 0.00%
Sum 9763.25 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.559 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.259 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

3:10 PM 4/10/2023 OIP-30-20-21
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
Calcs/v2/

Page 1



Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-30-20-21

Measured Soil TPH Concentration, mg/kg: 9,763.250
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 2,331 1.11E-06 4.19E+00 Fail
Contact: Human Health Method C 34,457 2.76E-07 2.83E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 650 3.09E-05 3.58E+00 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

2,330.68

34,456.93

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
HI =1 YES 2.33E+03 2.65E-07 1.00E+00 YES 3.45E+04 9.74E-07 | 1.00E+00
Total Risk=1E-5 NO 8.78E+04 1.00E-05 3.77E+01 NO 3.54E+05 1.00E-05 | 1.03E+01
Risk of Benzene= 1E-6 NO 1.18E+07 1.35E-03 5.07E+03
Risk of cPAHs mixture= 1E-6 NO 1.59E+04 1.81E-06 6.83E+00 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 310.55
Protective Soil Concentration, mg/kg 650.19

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 3.11E+02 5.57E-06 1.00E+00 6.50E+02
Total Risk = 1E-5 NO 4.69E+02 1.00E-05 1.53E+00 1.31E+03
Total Risk = 1E-6 YES 7.32E+01 1.00E-06 2.37E-01 1.07E+02
Risk of cPAHs mixture= 1E-5 NO 1.23E+03 4.59E-05 4.79E+00 100% NAPL
Benzene MCL =5 ug/L NO 1.11E+03 3.82E-05 4.20E+00 2.26E+04
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 161000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA

3:10 PM 4/10/2023 OIP-30-20-21
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

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

Date: 10/11/22
Site Name: POL-TPH
Sample Name: OIP-47-17-17.5

2. Enter Soil Concentration Measured [ Notes for Data Entry | Set Default Hydrogeology
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Conceniration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 238 1'41% ...................................................................................................................
AL_EC >6-8 597 3.53% !REMARK:
AL_EC >8-10 915 5.41% iHalf detection limits were used for Toluene, Xylenes, and some cPAHSs.
AL_EC >10-12 1330 7.86%
AL_EC >12-16 4090 24.17% i The following constituents have never been detected within this area;
AL_EC >16-21 3540 20.92% gtherefore, zero was entered: MTBE, EDB, and EDC.
ﬁ:;—lég ;231134 195222 82822 §Site-specific Iabora.tor.y valugs were qsed for porosity and fraction organic o
— : : :carbon (foc) from similar soil descriptions from the Site. The average porosity :
AR_EC >10-12 512.8 3.03% iwas used for site-specfic measurements for similar soil type at the depth :
AR_EC >12-16 1245 7.36% iwhere the sample was collected. The average total organic carbon was used
AR_EC >16-21 2620 15.49% ifor the foc, and samples were collected from representative uncontaminated
AR _EC >21-34 502.345 2.97% isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Benzene 2.4 0.01%
Toluene 099 0.01% :Default values were used for volumetric water content and soil bulk density.
0, H
E(t:g:t;i;f:::s 442.'17 8(2)2;: gFor conservation a value of 1 was used for the dilution factor.
Naphthalene 232 0.14% :
1-Methyl Naphthalene 38 0.22%
2-Methyl Naphthalene 27 0.16%
n-Hexane 45 0.27%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.13 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.4 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 16918.39 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.466 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.166 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:

3:13 PM 4/10/2023 OIP-42-17-17.5
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-47-17-17.5

Measured Soil TPH Concentration, mg/kg: 16,918.390
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,543 1.66E-06 1.10E+01 Fail
Contact: Human Health Method C 27,274 3.96E-07 6.20E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 96 5.01E-04 2.18E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,542.67

27,274.41

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent?> | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI@
Al =1 YEs 1.54E+03 151E.07 L.00E+00 YES 2.73E+04 | 6.39E-07 | LOOE+00
Total Risk=1E-5 NO 1.02E+05 1.00E-05 6.62E+01 NO 427E+05  100E-05 L57E+0L
Risk of Benzene= 1E-6 NO 1.28E+05 1.25E-05 8.30E+01
Risk of cPAHS mixture= 1E-6 NO 2.46E+05 2.41E-05 1.60E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA

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

Most Stringent Criterion

Benzene MCL =5 ug/L

Protective Ground Water Concentration, ug/L

208.82

Protective Soil Concentration, mg/kg

95.67

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

HI=1 NO 3.31E+02 1.22E-05 1.00E+00 1.52E+02
Total Risk = 1E-5 NO 2.72E+02 1.00E-05 8.21E-01 1.25E+02
Total Risk = 1E-6 YES 2.71E+01 1.00E-06 8.18E-02 1.25E+01
Risk of cPAHs mixture= 1E-5 NO 5.65E+03 7.15E-04 2.83E+01 100% NAPL
Benzene MCL =5 ug/L YES 2.09E+02 7.68E-06 6.31E-01 9.57E+01
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 92000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Date: 10/11/22

Site Name: POL-TPH

Sample Name: OIP-47-11-12

2. Enter Soil Concentration Measured

Chemical of Concern Measured Soil Conc Composition
or Equivalent Carbon Group dry basis Ratio
mg/kg %

Petroleum EC Fraction

AL_EC >5-6 263.4 5.81%
AL_EC >6-8 827 18.25%
AL_EC >8-10 332 7.33%
AL_EC >10-12 465 10.26%
AL_EC >12-16 6.65 0.15%
AL_EC >16-21 6.65 0.15%
AL_EC >21-34 6.65 0.15%
AR_EC >8-10 297.8 6.57%
AR_EC >10-12 1009 22.27%
AR_EC >12-16 1230 27.14%
AR_EC >16-21 6.65 0.15%
AR_EC >21-34 6.615 0.15%
Benzene 0.015 0.00%
Toluene 0.12 0.00%
Ethylbenzene 27 0.60%
Total Xylenes 2.2 0.05%
Naphthalene 41 0.90%
1-Methyl Naphthalene 0 0.00%
2-Methyl Naphthalene 0 0.00%
n-Hexane 3.6 0.08%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.005 0.00%
Benzo(b)fluoranthene 0.005 0.00%
Benzo(k)fluoranthene 0.005 0.00%
Benzo(a)pyrene 0.005 0.00%
Chrysene 0.005 0.00%
Dibenz(a,h)anthracene 0.005 0.00%
Indeno(1,2,3-cd)pyrene 0.005 0.00%

Sum 4531.385 100.00%

3. Enter Site-Specific Hydrogeological Data

Total soil porosity:
\VVolumetric water content:
\VVolumetric air content:
Soil bulk density measured:
Fraction Organic Carbon:

Dilution Factor:

0.466 Unitless
0.3 Unitless
0.166 Unitless

15 kg/L
0.0403 Unitless
1 Unitless

4. Target TPH Ground Water Concentation (if adjusted)

concentration, enter adjusted
value here:

If you adjusted the target TPH ground water

| ugL

8:29 AM 4/14/2023 OIP-47-11-12
https://floydsnider-my.sharepoint.com/personal/nathan_schachtman_floydsnider_com/Documents/Desktop/POL-TPH/MTCA B
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|  Notes for Data Entry j|\ Set Default Hydrogeology :\

| Clear All Soil Concentration Data Entry Cells |

| Restore All Soil Concentration Data cleared previously |

i REMARK:
:Half reporting limits were used for benzene and some cPAHs

§No lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methyl
:Naphthalene.

gThe following constituents have never been detected within this area;
§therefore, zero was entered: MTBE, EDB, and EDC

i Site-specific laboratory values were used for porosity and fraction organic

i carbon (foc) from similar soil descriptions from the Site. The average porosity
iwas used for site-specfic measurements for similar soil type at the depth :
:where the sample was collected. The average total organic carbon was used
ifor the foc, and samples were collected from representative uncontaminated
isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
gDefauIt values were used for volumetric water content and soil bulk density.

éFor conservation a value of 1 was used for the dilution factor.
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-47-11-12

Measured Soil TPH Concentration, mg/kg: 4,531.385
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 2,384 1.08E-08 1.90E+00 Fail
Contact: Human Health Method C 45,763 2.59E-09 9.90E-02 Pass
Protection of Method B Ground |Potable GW: Human Health Protection Use A2.2 4.91E-06 3.46E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

2,384.42

45,763.08

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 2.38E+03 5.68E-09 1.00E+00 YES 4.58E+04 2.61E-08 | 1.00E+00
Total Risk=1E-5 NO 4.19E+06 1.00E-05 1.76E+03 NO 1.75E+07 1.00E-05 | 3.83E+02
Risk of Benzene= 1E-6 NO 5.49E+06 1.31E-05 2.30E+03
Risk of cPAHs mixture= 1E-6 NO 4.54E+05 1.08E-06 1.90E+02 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 451.98
Protective Soil Concentration, mg/kg 56.09

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 4.52E+02 8.54E-08 1.00E+00 5.61E+01
Total Risk = 1E-5 NO 1.68E+04 1.00E-05 4.21E+01 3.61E+04
Total Risk = 1E-6 NO 5.43E+03 1.00E-06 1.20E+01 6.52E+02
Risk of cPAHs mixture= 1E-5 NO 1.70E+04 1.10E-05 4.29E+01 100% NAPL
Benzene MCL =5 ug/L NO 1.51E+04 6.29E-06 3.75E+01 7.21E+03
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 91000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ Conc, mg/kg

Hl @

NA

NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-66-12-12.5

2. Enter Soil Concentration Measured [ Notes for Data Entry | Set Default Hydrogeology
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Conceniration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 O O'OO% ...................................................................................................................
AL_EC >6-8 36.2 2.15% !REMARK:
AL_EC >8-10 243 14.41% {Half reporting limits were used for benzene, toluene, ethylbenzene, total
AL_EC >10-12 198 11.74% ixylenes, and cPAHS.
AL_EC >12-16 266 15.78% . . e
AL_EC >16-21 199 11.80% : The following constituents have never been detected within this area;
AL_EC >21-34 145 2 64% gtherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >8-10 56.93 3.38% §Site-specific laboratory values were used for porosity and fraction organic :
AR_EC >10-12 199.975 11.86% i carbon (foc) from similar soil descriptions from the Site. The average porosity
AR_EC >12-16 168.4 9.99% iwas used for site-specfic measurements for similar soil type at the depth :
AR_EC >16-21 176 10.44% iwhere the sample was collected. The average total organic carbon was used
AR _EC >21-34 92.825 5.51% ifor the foc, and samples were collected from representative uncontaminated
Benzene 0.015 0.00% isoil > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Toluene 0.025 0.00% , , ,
Ethylbenzene 012 0.01% §Defau|t values were used for volumetric water content and soil bulk density.
L‘;;:é;ls:ss 0%0255 88822 gFor conservation a value of 1 was used for the dilution factor.
1-Methyl Naphthalene 1.7 0.10%
2-Methyl Naphthalene 1.9 0.11%
n-Hexane 1.1 0.07%
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.025 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 1685.94 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.559 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.259 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-66-12-12.5

Measured Soil TPH Concentration, mg/kg: 1,685.940
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,334 1.16E-07 1.26E+00 Fail
Contact: Human Health Method C 24,278 2.87E-08 6.94E-02 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 92 1.46E-05 1.24E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,333.67

24,271.57

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 1.33E+03 9.16E-08 1.00E+00 YES 2.43E+04 4.13E-07 | 1.00E+00
Total Risk=1E-5 NO 1.46E+05 1.00E-05 1.09E+02 NO 5.88E+05 1.00E-05 | 2.42E+01
Risk of Benzene= 1E-6 NO 2.04E+06 1.40E-04 1.53E+03
Risk of cPAHs mixture= 1E-6 NO 3.38E+04 2.32E-06 2.53E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 244.69
Protective Soil Concentration, mg/kg 91.66

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 2.45E+02 9.77E-07 1.00E+00 9.17E+01
Total Risk = 1E-5 NO 2.23E+03 1.00E-05 9.05E+00 1.04E+03
Total Risk = 1E-6 NO 2.50E+02 1.00E-06 1.02E+00 9.38E+01
Risk of cPAHs mixture= 1E-5 NO 7.80E+03 5.92E-05 3.06E+01 100% NAPL
Benzene MCL =5 ug/L NO 3.06E+03 1.46E-05 1.24E+01 1.68E+03
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 146000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-67-11-12

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 16'93 0'13% ...................................................................................................................
AL_EC >6-8 248 1.90% :REMARK: :
AL_EC >8-10 544 4.16% {Half reporting limits were used for benzene, toluene, total xylenes, and some
AL _EC >10-12 796 6.09% iCPAHSs. :
AL_EC >12-16 1480 11.33%
AL_EC >16-21 1500 11.48% :No lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methy!
AL_EC >21-34 330 2.53% :Naphthalene.
AR_EC >8-10 504.888 3.86% iThe following constituents have never been detected within this area;
AR_EC >10-12 18211 13.94% itherefore, zero was entered: MTBE, EDB, and EDC
AR_EC >12-16 4290 32.84%
AR_EC >16-21 1230 9.42% i Site-specific laboratory values were used for porosity and fraction organic :
AR _EC >21-34 252.097 1.93% i carbon (foc) from similar soil descriptions from the Site. The average porosity
Benzene 0.015 0.00% :was used for site-specfic measurements for similar soil type at the depth :
Toluene 0.025 0.00% :where the sample was collected. The average total orgapic carbon was used
Ethylbenzene 0.062 0.00% §for_ the foc, and samples were coIIecteq from representative uncontam!nated
Total Xylenes 0.05 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Naphthalene 48.9 0.37% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
n-Hexane 0.32 0.00% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.08 0.00%
Benzo(b)fluoranthene 0.63 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.093 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 13063.29 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.559 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.259 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-67-11-12

Measured Soil TPH Concentration, mg/kg: 13,063.290
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 2,116 1.39E-07 6.17E+00 Fail
Contact: Human Health Method C 37,613 3.44E-08 3.47E-01 Pass
Protection of Method B Ground |Potable GW: Human Health Protection 88 3.18E-06 2.91E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

2,116.46

37,613.26

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 2.12E+03 2.25E-08 1.00E+00 YES 3.76E+04 9.90E-08 | 1.00E+00
Total Risk=1E-5 NO 9.41E+05 1.00E-05 4.45E+02 NO 3.80E+06 1.00E-05 | 1.01E+02
Risk of Benzene= 1E-6 NO 1.58E+07 1.68E-04 7.47E+03
Risk of cPAHs mixture= 1E-6 NO 9.47E+04 1.01E-06 4.47E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 353.61
Protective Soil Concentration, mg/kg 87.87

Ground Water Criteria

Protective Potable Ground Water Concentration @Method B

Protective Soil

Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg
HI=1 YES 3.54E+02 4.69E-08 1.00E+00 8.79E+01
Total Risk = 1E-5 NO 1.02E+04 4.99E-06 3.31E+01 100% NAPL
Total Risk = 1E-6 NO 5.35E+03 1.00E-06 1.63E+01 2.10E+03
Risk of cPAHs mixture= 1E-5 NO 1.02E+04 4.99E-06 3.31E+01 100% NAPL
Benzene MCL = 5 ug/L NO 1.02E+04 4.99E-06 3.31E+01 100% NAPL
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 154000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA NA

NA NA NA
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and
Calculation Summary

Al Soil Cleanup Levels: Worksheet for Soil Data Entry: Refer to WAC 173-340-720, 740,745, 747, 750
1. Enter Site Information
Date; 10/11/22

Site Name: POL-TPH
Sample Name: OIP-67-14.5-15

2. Enter Soil Concentration Measured | Notes for Data Entry | Set Default Hydrogeology |
Chemical of Concern Measured Soil Conc Composition | Clear All Soil Concentration Data Entry Cells ‘
or Equivalent Carbon Group dry basis Ratio
ma/kg % | Restore All Soil Concentration Data cleared previously '_\
Petroleum EC Fraction
AL—EC >5-6 4'42 0'18% ...................................................................................................................
AL_EC >6-8 119 4.76% !REMARK:
AL_EC >8-10 145 5.81% {Half reporting limits were used for Benzene, Toluene, Ethylbenzene, Total
AL_EC >10-12 234 9.37% i Xylenes, and cPAHSs.
AL_EC >12-16 205 8.21%
AL_EC >16-21 231 9.95% :No lab data for Naphthalene, 1-Methyl Naphthalene, and 2-Methy!
AL_EC >21-34 218 0.87% :Naphthalene.
AR_EC >8-10 117.925 4.72% iThe following constituents have never been detected within this area
AR_EC >10-12 426.2 17.06% itherefore, zero was entered: MTBE, EDB, and EDC.
AR_EC >12-16 776 31.07%
AR_EC >16-21 185 7.41% i Site-specific laboratory values were used for porosity and fraction organic :
AR _EC >21-34 19.125 0.77% i carbon (foc) from similar soil descriptions from the Site. The average porosity
Benzene 0.015 0.00% :was used for site-specific measurements for similar soil type at the depth :
Toluene 0.025 0.00% :where the sample was collected. The average total orgar_lic carbon was used
Ethylbenzene 0,025 0.00% §for_ the foc, and samples were coIIecteq from representative uncontam!nated
Total Xylenes 0.05 0.00% gsonl > 1 meter below the surface, consistent WAC 173-340-747 (5)(b)(i).
Naphthalene 11.8 0.47% i Default values were used for volumetric water content and soil bulk density.
1-Methyl Naphthalene 0 0.00% :
2-Methyl Naphthalene 0 0.00%  For conservation a value of 1 was used for the dilution factor.
n-Hexane 1 0.04% :
MTBE 0 0.00%
Ethylene Dibromide (EDB) 0 0.00%
1,2 Dichloroethane (EDC) 0 0.00%
Benzo(a)anthracene 0.025 0.00%
Benzo(b)fluoranthene 0.025 0.00%
Benzo(k)fluoranthene 0.025 0.00%
Benzo(a)pyrene 0.025 0.00%
Chrysene 0.025 0.00%
Dibenz(a,h)anthracene 0.025 0.00%
Indeno(1,2,3-cd)pyrene 0.025 0.00%
Sum 2497.56 100.00%
3. Enter Site-Specific Hydrogeological Data
Total soil porosity: 0.559 Unitless
\Volumetric water content: 0.3 Unitless
[\Volumetric air content: 0.259 Unitless
Soil bulk density measured: 1.5 ka/L
Fraction Organic Carbon: 0.0403 Unitless
Dilution Factor: 1 Unitless
4. Target TPH Ground Water Concentation (if adjusted)
If you adjusted the target TPH ground water
concentration, enter adjusted | | ug/L : :
value here:
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Washington State Department of Ecology, Toxics Cleanup Program: Soil Cleanup Level for TPH Sites - Main Data Entry Form and

Calculation Summary

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

Site Information

Date: 10/11/2022
Site Name: POL-TPH
Sample Name: OIP-67-14.5-15

Measured Soil TPH Concentration, mg/kg: 2,497.560
1. Summary of Calculation Results
Protective Soil With Measured Soil Conc Does Measured Soil
Exposure Pathway Method/Goal TPH Conc, mglkg RISK @ H @ Conc Pass or Fail?
Protection of Soil Direct Method B 1,991 5.07E-08 1.25E+00 Fail
Contact: Human Health Method C 36,300 1.25E-08 6.88E-02 Pass
Protection of Method B Ground |Potable GW: Human Health Protection Use A2.2 6.01E-06 2.17E+01 Fail
Water Quality (Leaching) NA NA NA NA NA

Warning! Check to determine if a simplified or site-specific Terrestrial Ecological Evaluation may be required (Refer to WAC 173-340-7

Warning! Check Residual Saturation (WAC340-747(10)).

2. Results for Protection of Soil Direct Contact Pathway: Human Health

490 through ~7494).

Method B: Unrestricted Land Use

Method C: Industrial Land Use

Protective Soil Concentration, TPH mg/kg

1,990.72

36,299.79

Most Stringent Criterion

HI =1

HI =1

Protective Soil Concentration @Method B

Protective Soil Concentration @Method C

Soil Criteria Most Stringent? | TPH Conc, mg/kg RISK @ HI @ Most Stringent? TPn:'g/CanC’ RISK@ HI @
HI =1 YES 1.99E+03 4.04E-08 1.00E+00 YES 3.63E+04 1.82E-07 | 1.00E+00
Total Risk=1E-5 NO 4.93E+05 1.00E-05 2.47E+02 NO 2.00E+06 1.00E-05 | 5.51E+01
Risk of Benzene= 1E-6 NO 3.02E+06 6.14E-05 1.52E+03
Risk of cPAHs mixture= 1E-6 NO 5.01E+04 1.02E-06 2.52E+01 NA
EDB NA NA NA NA
EDC NA NA NA NA
3. Results for Protection of Ground Water Quality (Leaching Pathway)
3.1. Protection of Potable Ground Water Quality (Method B): Human Health Protection
Most Stringent Criterion HI=1
Protective Ground Water Concentration, ug/L 331.72
Protective Soil Concentration, mg/kg 76.11

. Protective Potable Ground Water Concentration @Method B Protective Soil
Ground Water Criteria -
Most Stringent? TPH Conc, ug/L RISK @ HI @ Conc, mg/kg

Hi=1 YES 3.32E+02 2.09E-07 1.00E+00 7.61E+01
Total Risk = 1E-5 NO 8.51E+03 1.00E-05 2.84E+01 5.09E+03
Total Risk = 1E-6 NO 1.65E+03 1.00E-06 4.93E+00 3.60E+02
Risk of cPAHs mixture= 1E-5 NO 1.14E+04 2.46E-05 3.85E+01 100% NAPL
Benzene MCL =5 ug/L NO 6.87E+03 6.29E-06 2.23E+01 2.65E+03
MTBE = 20 ug/L NA NA NA NA NA

Note: 100% NAPL is 151000 mg/kg TPH.

3.2 Protection of Ground Water Quality for TPH Ground Water Concentration previously adjusted and entered

Ground Water Criteria

Protective Ground Water Concentration

Protective Soil

TPH Conc, ug/L

Risk @ HI @ Conc, mg/kg

NA

NA

NA NA NA
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Remedial Investigation/Feasibility Study

Port of Longview TPH Site

Appendix C
EPH/VPH Plots
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strategy = science = engineering

Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.1
EPH/VPH Plot for GP-1

5/28/2021
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.2
EPH/VPH Plot for GP-18
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.3
EPH/VPH Plot for GP-27
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.4
EPH/VPH Plot for GP-36
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.5
EPH/VPH Plot for MW-33
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.6
EPH/VPH Plot for MW-39
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.7
EPH/VPH Plot for OIP-08
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.8
EPH/VPH Plot for OIP-15
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Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.9
EPH/VPH Plot for OIP-20
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Figure C.10
EPH/VPH Plot for OIP-23
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Figure C.11
EPH/VPH Plot for OIP-30
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Figure C.12
EPH/VPH Plot for OIP-39

5/28/2021




Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.13
EPH/VPH Plot for OIP-42
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Figure C.14
EPH/VPH Plot for OIP-47

5/28/2021




Remedial Investigation/Feasibility Study
Port of Longview TPH Site
Longview, Washington

Figure C.15
EPH/VPH Plot for OIP-66
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Figure C.16
EPH/VPH Plot for OIP-67
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Appendix D
Monitored Natural Attenuation at Port of Longview TPH Site

INTRODUCTION AND PURPOSE

Monitored natural attenuation (MNA) is the observed, unaided reduction of contaminant concentration
and mass by using the natural assimilative capacity of a groundwater/soil system in situ. This ubiquitous
process includes a variety of physical, chemical, or biological attributes under favorable conditions to
reduce the toxicity, mobility, and concentration of contaminants without human intervention. The
reduction in concentrations is due primarily to several fate and transport processes including destructive
processes, such as biodegradation, and nondestructive mechanisms, such as dilution, sorption,
volatilization, and dispersion (USEPA 1999).

Natural attenuation processes typically occur at all contaminated sites, but to varying degrees of
effectiveness depending on the types and concentrations of contaminants present and the physical,
chemical, and biological characteristics of the soil and groundwater. One of the most important
components of natural attenuation at a petroleum-contaminated site is biodegradation. Contaminant
biodegradation is largely based upon microbial respiration. In respiration, microbes gain energy from the
consumption or oxidation of electron donors coupled to the utilization or reduction of electron acceptors.
Contaminants will either serve as electron donors or electron acceptors. For example, during the aerobic
metabolism of petroleum hydrocarbons in the biodegradation process, oxygen is the electron acceptor,
while hydrocarbons are the electron donors and may eventually be oxidized completely to CO,. Under
anaerobic conditions, alternative electron acceptors, such as nitrate and sulfate, may be utilized in
contaminant oxidation in the absence of oxygen. In general, biodegradation processes follow an order of
favorable electron acceptor availability: 0, > Mn* = NO* - Fe* - S0, - CHs = CO,. The microbes
will utilize the next available electron acceptor in the above order when one acceptor is scarce or absent.

The occurrence of biodegradation can be determined from site analytical monitoring of the changes in
groundwater bulk geochemistry, the presence of metabolic by-products, and the depletion of electron
acceptors and donors. As a result, several chemical compounds in groundwater, including nitrate,
manganese, ferrous iron, sulfate, methane, and total alkalinity can be measured and used as indicators of
natural attenuation. Their presence, or absence, in comparison to background levels and dissolved oxygen
(DO) levels can therefore be used to infer biodegradative processes. DO levels and oxidation-reduction
potential (ORP) are used to assess whether biodegradation is aerobic or anaerobic.

Typically, these parameters are measured in monitoring well locations throughout light non-aqueous
phase liquid (LNAPL) source area and dissolved groundwater contaminant plume as well as upgradient
and downgradient locations that are not impacted by contaminants. Parameters are compared to the
approximate distances of monitoring locations from the former LNAPL plume boundary and/or source
area as well as measured concentrations of diesel-range organics (DRO), oil-range organics (ORO), and/or
gasoline-range organics (GRO; Ecology 2005a). MNA is indicated by a depletion in DO, nitrate, and sulfate
and increases in manganese (MN?%), ferrous iron (Fe®"), methane (CH4), and total alkalinity within the
contaminant plume.
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GROUNDWATER MNA AT THE PORT OF LONGVIEW TPH SITE

Multiple electron acceptors or metabolic byproducts were measured in groundwater to determine if
natural attenuation is occurring at the Site. Groundwater samples were collected from 16 monitoring well
locations between May 2020 and February 2021 in four quarterly monitoring events designed to capture
seasonal variations of Site groundwater conditions. Samples were collected using the methodologies
described in the Remedial Investigation Work Plan (RIWP; Floyd|Snider 2019) and analyzed for the
following MNA parameters:

e DO by YSI DSS Pro field meter (measured during sampling);
e Nitrate and sulfate by USEPA Method 300.0

e Manganese (soluble) by USEPA Method 200.8

e Total alkalinity (as CaCOs) by SM 2320B

e Methane by RSK-175

e Ferrous Iron (soluble) by Hach Field Test Kit.

To document and assess MNA, Ecology recommends including at least one upgradient location with
uncontaminated groundwater; one location within the source (most impacted) area; two wells near the
contaminated plume center line; and one downgradient “sentinel” well with uncontaminated
groundwater in the sampling plan (Ecology 2005a). Figures 9.2 and 9.3 show the extent of the LNAPL and
dissolved-phase GRO and total DRO and ORO plumes at the Site. The dissolved-phase hydrocarbon plumes
in the perched water-bearing zone (perched zone) are approximately centered around MW-09 and within
the vicinity of MW-28 and extend to the northwest on the west side of Port Way. The dissolved-phase
plumes within the alluvial aquifer is approximately centered around MW-09, MW-34, and MW-39 and
does not extend to the northwest across Port Way. Consequently, monitoring wells screened in both
water-bearing zones were sampled for MNA parameters at different distances from the presumed source
area (MW-09 and areas with soil concentrations exceeding their respective residual saturation levels) in
addition to upgradient and downgradient locations outside of the plumes. It should be noted that for the
purposes of this analysis, there is no measurable LNAPL at present that is detected in a monitoring well
within the perched zone source area. However, historically, LNAPL was present at perched zone well
MW-16 (Golder 1993). Additionally, soil samples collected at MW-26 and MW-40 within the perched zone
contain concentrations that exceed residual saturation levels; therefore, soil within the vicinities of
MW-26 and MW-40 can be considered source zone areas.

MNA RESULTS

MNA analytical results for the 16 locations as well as field parameters for all monitoring well locations are
shown in Table 4.7. The parameters were interpreted by plotting their concentration in two different
approaches: (1) MNA parameters versus total DRO and ORO concentrations and (2) MNA parameters
versus the approximate total distance of the monitoring well from the source area. These plots were
constructed to document varying levels and stages of biodegradation within the dissolved-phase plumes
and uncontaminated groundwater. Separate plots were created for monitoring wells screened in the
perched zone and alluvial aquifer as the nature and extents of the dissolved-phase plumes in each
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water-bearing zone are not identical. The MNA parameters were plotted against total DRO and ORO
versus GRO concentrations because the total DRO and ORO plume encompasses the GRO plume and is
inferred to be the primary constituent of the LNAPL present at MW-09 (AGRA 1995).

ALLUVIAL AQUIFER

DO data from monitoring wells screened within the alluvial aquifer are shown in Figures D.1 through D.7,
which follow the order of favorable electron acceptor availability. DO versus distance, within the alluvial
aquifer, shows a decrease in the DO content of groundwater with decreasing distance to the approximate
boundary of the LNAPL plume and source area (Figure D.1). Additionally, DO versus total DRO and ORO
indicate an exponential decrease of DO content with increasing total DRO and ORO concentration
(Figure D.8). These results suggest that natural attenuation due to aerobic respiration is occurring beneath
the Site.

Nitrate and sulfate data collected from the alluvial aquifer monitoring wells are shown in Figures D.2, D.5,
D.9, and D.12. Nitrate and sulfate results compared to distance from the source area and total DRO and
ORO show similar trends to the DO data; lower concentrations are present within the plume area, and
higher concentrations are present in areas outside of the plume. These data provide evidence that
anaerobic biodegradation in the form of denitrification and sulfate reduction is likely occurring within the
alluvial aquifer groundwater plume.

Manganese, ferrous iron, and methane data collected from the alluvial aquifer groundwater are shown in
Figures D.3, D.4, D.6, D.10, D.11, and D.13 and show opposite trends to the nitrate, sulfate, and DO data:
manganese, ferrous iron, and methane concentrations increase within the groundwater plume and
correspond with monitoring well locations with high total DRO and ORO concentrations. These data
indicate that anaerobic biodegradation via manganese and iron reduction and methanogenesis is likely
occurring within the groundwater plume at the Site. The presence of elevated methane levels within the
groundwater plume are indicative of strongly reducing conditions.

Total alkalinity in the form of CaCOs; in alluvial aquifer groundwater data are shown in Figures D.7 and
D.14. CaCOs is a metabolic byproduct of biodegradation and can be expected to increase in areas where
microbial activity is occurring. Total alkalinity data, except for MW-31, appear to generally increase with
increasing total DRO and ORO concentrations, providing evidence for increased microbial activity within
petroleum-impacted groundwater. MW-31 has elevated alkalinity at low total DRO and ORO
concentrations with respect to other monitoring wells and the cause is uncertain.

Perched Water-Bearing Zone

DO and average total DRO and ORO concentrations were plotted versus the straight-line distance from each
source area (i.e., vicinities of MW-26 or MW-40) for the plumes located in the northern and southern portions
of the perched zone (Figures D.15 through D.17). Comparisons of other MNA parameters versus distance
from source areas were less useful for assessing the presence of natural attenuation in the perched zone,
likely because the dissolved-phase groundwater plume has two different possible source areas and multiple
groundwater flow directions. However, all MNA parameters were plotted against the Total DRO and ORO
groundwater concentration in each perched zone monitoring well (Figures D.8 through D.14).
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Figures D.15 through D.17 also show that average DO generally increases with increasing distance up and
down gradient from possible source areas and DO is higher in locations with lower total DRO and ORO
concentrations. This indicates that aerobic biodegradation is ongoing or has occurred in groundwater
closest to source areas, toward the interior of the plumes. The exception is at locations MW-02, MW-04,
and MW-30, which are located downgradient of source areas and are the western extents of the northern
and southern plumes. These locations have high average DO and total DRO and ORO concentrations,
relative to other sample locations. It is likely that a portion of the total DRO and ORO concentrations are
detections of organic material in this area. This is supported by the laboratory reports for samples
collected at MW-02, MW-04, and MW-30, which indicate that the chromatograms do not match the fuel
standards used for instrument calibration (Table 4.5). Based on these observations, biodegradation has
likely occurred at these three locations, and a portion of the total DRO and ORO concentrations detected
are metabolic byproducts of biodegradation (e.g., alcohols and organic acids, with possible phenols,
aldehydes, ketones). These byproducts have oxygen in their molecules and are not hydrocarbons but are
included as DRO detections.

DO, nitrate, and sulfate concentrations in perched zone monitoring wells show strong negative
correlations with total DRO and ORO groundwater concentrations. These data provide evidence for
denitrification and sulfate reduction occurring at monitoring well locations with petroleum-impacted
groundwater. Total alkalinity, manganese, ferrous iron, and methane concentrations do not appear to
increase with total DRO and ORO, indicating that iron and manganese reduction, methanogenesis, and
CaCOs production are not ongoing at these locations. It should be noted that the production of methane
is the “least energetically preferred” thermodynamic reaction and occurs only when electron acceptors
from the other microbial reactions are depleted. A lack of biodegradation of GRO or benzene, which
produce higher alkalinity in groundwater, in perched zone groundwater may explain the low groundwater
CaCOs concentrations.

It should be noted that MW-30, which is located west of the Site, consistently showed anomalously high
nitrate and sulfate concentrations (almost an order of magnitude higher than other locations); therefore,
concentrations were not included in the sulfate or nitrate versus total DRO and ORO plots. These elevated
sulfate and nitrate concentrations could indicate an influx of these compounds from another source or
that denitrification and/or sulfate reduction are not ongoing at MW-30. As mentioned previously, a
portion of the total DRO and ORO concentrations detected in MW-30 may be detections of metabolic
byproducts of biodegradation and not all the detections are hydrocarbons, which is why the data do not
show a decrease of DO, denitrification, and sulfate reduction or an increase in total alkalinity, manganese,
ferrous iron, and methane concentrations.

PLUME STATUS AT THE PORT OF LONGVIEW TPH SITE

For MNA to be considered a feasible cleanup action alternative, natural attenuation must be actively
reducing contaminant concentrations at a site. Typically, a contaminant plume expands until it reaches
steady state, at which point the mass loading rate of petroleum hydrocarbons from the source area is
approximately equal to the natural attenuation rate, and the plume is considered stable. When the natural
attenuation rate exceeds the source mass loading rate, the plume begins to shrink over time. Generally,
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MNA is considered a feasible cleanup action alternative at sites where the contaminant plumes can be
shown to be either stable or shrinking.

To evaluate plume status at the Site, historical groundwater data was combined with Rl data to create
time series plots of contaminant concentrations at select monitoring well locations, both within and
around the dissolved-phase plumes, shown in Figures D.18 through D.21. Mann-Kendall non-parametric
tests were conducted at select locations using Module 1 of Ecology’s natural attenuation data analysis
tool package (Ecology 2005b), and results are shown in Figures D.22 through D.25.

Alluvial Aquifer

Time series plots of GRO and total DRO and ORO were generated for alluvial aquifer wells MW-01, MW-06,
MW-10, MW-12, MW-22, MW-23, MW-31, and MW-32 (Figures D.18 through D.20). A time series plot of
benzene was also constructed for wells MW-03, MW-07, MW-8, MW-10, and MW-12, which are the only
locations that have consistently been sampled for benzene throughout the duration of monitoring
(Figure D.21). GRO and total DRO and ORO concentrations in perimeter alluvial aquifer monitoring
locations MW-01, MW-06, MW-22, MW-23, MW-31, and MW-32 gradually decreased between 1991 and
present, and, except for total DRO and ORO results from MW-06, were all below laboratory reporting
limits during this time. Although a spike in the total DRO and ORO concentration at MW-06 was observed
in August 2020, impacts were not detected in downgradient location MW-01. The consistent lack of GRO
and total DRO and ORO detections at perimeter alluvial aquifer monitoring wells indicate that the
dissolved-phase groundwater plume in the alluvial aquifer is stable and has not migrated off property
within the alluvial aquifer.

MW-10 and MW-12, which are located within the groundwater plume, generally showed decreases in
total DRO and ORO, GRO, and benzene over the past approximately 25 years. Despite recent increases in
GRO and total DRO and ORO concentrations at both locations, data from the most recent 2021 sampling
event indicate that concentrations of the two analytes remain less than historical maximum
concentrations. Mann- Kendall analyses at both MW-10 and MW-12 show that total DRO and ORO, GRO,
and benzene, toluene, ethylbenzene, and total xylenes (BTEX) contaminant plumes are either shrinking or
stable at these locations. These results, coupled with the documented reduction of contaminant
concentrations within the dissolved-phase groundwater plume provide additional evidence of ongoing
natural attenuation at the Site.

Perched Water-Bearing Zone

Time series plots of GRO and total DRO and ORO were generated for perched zone wells MW-02, MW-17,
MW-28, and MW-30 (Figures D.18 through D.20). Although there has been some variability, concentrations
of both GRO and total DRO and ORO at perimeter wells MW-02 and MW-30 have remained stable or
decreased substantially since the late-1990s, indicating that the plume is stable or shrinking and natural
attenuation processes are active at these locations. Mann-Kendall analyses support this observation at both
MW-02 and MW-30 and confirm that contaminant plumes at these locations are stable or shrinking.
Reductions in contaminant concentrations relative to historical maximums were also observed at locations
MW-17 and MW-28, which are located more proximal to the presumed source area(s) and indicate that
natural attenuation is ongoing within perched zone groundwater.
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RESTORATION TIME FRAME PREDICTIONS AND BIOSCREEN WORKBOOK

Groundwater data collected over the years were insufficient to generate a prediction for the time to reach
cleanup levels using Ecology’s MNA workbook. Therefore, EPA’s Bioscreen Natural Attenuation Decision
Support System workbook and groundwater trend data were used to estimate the time to meet cleanup
levels based on first-order biodegradation and instantaneous models (EPA 1996).

The preferred alternative proposes to remediate areas with elevated TPH concentrations beneath the rail
lines and areas to the west of the rail lines with TPH concentrations in soil exceeding their respective
MTCA Method A cleanup levels. Therefore, some areas beneath the rail lines that contain TPH
exceedances in soil will rely on natural attenuation. The area within the vicinity of MW-12 has the greatest
TPH concentrations and the greatest contaminant mass of the areas that will rely on natural attenuation,
so this location serves as an appropriate basis for estimating the site restoration time frame.

The Bioscreen model was used as supporting evidence for the estimated restoration time frames
calculated using groundwater concentration trends for MW-12, which is outside the injection extents
proposed in Alternatives 3 and 4. Site data including MNA and soil properties were used as inputs. GRO,
DRO, and BTEX mass were calculated using recent soil data; historical soil data collected in the early 1990s
are likely not representative of current concentrations. If site-specific data were unknown, the default
inputs were used, as suggested by the user manual. Figures D.26 and D.27 show the model inputs.

Bioscreen utilizes two biodegradation models: instantaneous and first-order decay. First-order decay
incorporates the effects of adsorption, dispersion, and aerobic biodegradation but does not address
specific anaerobic decay reactions. The first-order decay model does not account for site-specific
information such as the availability of electron acceptors. In addition, it does not assume any
biodegradation of dissolved constituents in the source zone. In other words, this model assumes that
biodegradation starts immediately downgradient of the source and that it does not depress the
concentrations of dissolved organics in the source zone itself. Therefore, the first-order decay is
conservative, and the decay rate is likely quicker than predicted by the first-order decay.

Modeling work conducted by GSI indicates that first-order expressions may not be as accurate for
describing natural attenuation processes as the instantaneous reaction assumption (Connor et al. 1994).
Biodegradation of organic contaminants in groundwater is more difficult to quantify using a first-order
decay equation because electron acceptor limitations are not considered. A more accurate prediction of
biodegradation effects may be realized by incorporating the instantaneous reaction equation into a
transport model. The bioscreen user’s manual concludes that the first-order model may underpredict rate
of source depletion (USEPA 1996); and the instantaneous reaction model may be more accurate for
estimating rate of source depletion (Newell et al. 1995).

The Bioscreen model shows that

e The DRO source area half-life ranges between 2 and 20 years for instantaneous and first-order
decay, respectively (Figure D.26); and

e The GRO source area half-life ranges between 5 and 30 years for instantaneous and first-order
decay, respectively (Figure D.27).
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Because first-order decay would provide a conservative estimate for the reasons described above, the
half-life for the source area outside the preferred remedial alternative treatment area will likely fall
somewhere in between these results. Areas within the treatment zone of the preferred alternative, where
the instantaneous model is more applicable to support natural attenuation after treatment, are likely to
have a much shorter restoration time frame.

Additionally, historical GRO and DRO concentrations for MW-12 were plotted over time (Figure D.28). The
trendlines show declining concentrations over the past 30 years. The trendlines were extrapolated to show
that GRO and DRO concentrations will both meet their respective cleanup levels within 28 to 30 years in
areas outside the remedial implementation extent.

CONCLUSIONS

Analytical groundwater results at the Site provide evidence that natural attenuation of groundwater
contaminants by various types of biodegradation is occurring in both water-bearing zones. Alluvial aquifer
results indicate that both aerobic and anaerobic biodegradation is occurring, particularly within the
dissolved-phase plume that surrounds the LNAPL in MW-09. Results from the perched zone show that
natural attenuation due to biodegradation processes is ongoing at monitoring well locations with
petroleum-impacted groundwater. Furthermore, historical Site groundwater data coupled with
Mann-Kendall analyses indicate that the dissolved-phase plumes in both water-bearing zones are stable
or shrinking. Additionally, the Bioscreen model and the concentration trendlines for MW-12 show that
the GRO and DRO in the area outside the remedial implementation extent will meet their respective
groundwater cleanup levels via ongoing natural attenuation. These results provide support for the
inclusion of MNA as a viable alternative to reduce groundwater contaminant concentrations.
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Figure D.1 Dissolved Oxygen vs. Distance (Alluvial)
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Figure D.3 Ferrous Iron vs. Distance (Alluvial)
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Figure D.4 Total Manganese vs. Distance (Alluvial)
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Figure D.5 Sulfate vs. Distance (Alluvial)
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Figure D.6 Methane vs. Distance (Alluvial)
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Figure D.7 Total Alkalinity vs. Distance (Alluvial)
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Figure D.8 Dissolved Oxygen vs. Total DRO and ORO
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Figure D.9 Nitrate vs. Total DRO and ORO
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Figure D.10 Ferrous Iron vs

. Total DRO and ORO
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Figure D.11 Total Manganese vs. Total DRO and ORO
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Figure D.12 Sulfate vs. Total DRO and ORO
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Figure D.13 Methane vs. Total DRO and ORO
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Figure D.14 Total Alkalinity vs. Total DRO and ORO
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Figure D.15 Dissolved Oxygen and Total DRO and ORO vs. Distance (Perched Zone North)
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Figure D.16 Dissolved Oxygen and Total DRO and ORO vs. Distance (Perched Zone South)
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Figure D.17 Dissolved Oxygen vs. Distance (Perched)
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Figure D.18 GRO and Total DRO and ORO Time Series (MW-01, MW-02, MW-06, and MW-10)
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Figure D.19 GRO and Total DRO and ORO Time Series (MW-12, MW-17, MW-22, and MW-23)
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Figure D.20 GRO and Total DRO and ORO Time Series (MW-28, MW-30, MW-31, and MW-32)
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Figure D.21 Benzene Time Series (Alluvial)
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Washington State Department of Ecology: TCP program 5/6/2021
Modulel: Mann-Kendall Trend Test for Plume Stability (Non-parametric Statistical Test)
Site Name: POL-TPH
Site Address: 10 E Port Way, Longview, WA
Additional Description:
Well (Sampling) Location? MW-02
Level of Confidence (Decision Criteria)? 85%
1. Monitoring Well Information: Contaminant Concentration at a well: Quarterly sampling recommended.
Hazardous Substances (unit is ug/L)
Sampling Event | Date Sampled Benzene Ethylbenzene Toluene Xylenes GRO DRO + ORO
#1 8/21/2003 250 630
#2 8/5/2004 250 500
#3 8/10/2005 250 500
#4 8/21/2006 250 480
#5 8/10/2007 0.5 1 1 1 270 1900
#6 7/22/2008 250 630
#7 9/24/2009 270 670
#8 8/18/2010
#9 8/26/2011 250 540
#10 9/28/2012 270 660
#11 9/26/2013 270 680
#12 2/27/2019 1 1 1 2 100 300
#13 5/6/2020 0.35 1 1 2 100 310
#14 8/10/2020 0.35 1 1 2 100 970
#15 11/2/2020 0.35 1 1 2 100 1100
#16 2/23/2021 0.35 1 1 2 100 110
2. Mann-Kendall Non-parametric Statistical Test Results
Hazardous Substance?] ~ Benzene | Ethylbenzene |  Toluene |  Xylenes | GRO | DRO + ORO
Confidence Level Calculated? 86.40% -500.00% -500.00% 76.50% 93.00% 53.90%
Plume Stability?] ~ Shrinking Stable Stable Stable Shrinking Stable
Coefficient of Variation? Cv<=1 Cv<=1 Cv<=1 Cv<=1
Mann-Kendall Statistic "S" value? -7 0 0 5 -32 3
Number of Sampling Rounds? 6 6 6 6 15 15
Average Concentration? 0.48 1.00 1.00 1.83 205.33 665.33
Standard Deviation? 0.26 0.00 0.00 0.41 77.54 421.03
Coefficient of Variation? 0.54 0.00 0.00 0.22 0.38 0.63
Blank if No Errors found
3. Temporal Trend: Plot of Concentration vs. Sampling Time
Hazardous substance? GRO
Plume Stability?  Shrinking
GRO Concentration vs. Sampling Time
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Washington State Department of Ecology: TCP program 5/6/2021
Modulel: Mann-Kendall Trend Test for Plume Stability (Non-parametric Statistical Test)
Site Name: POL-TPH
Site Address: 10 E Port Way, Longview, WA
Additional Description:
Well (Sampling) Location? MW-10
Level of Confidence (Decision Criteria)? 85%
1. Monitoring Well Information: Contaminant Concentration at a well: Quarterly sampling recommended.
Hazardous Substances (unit is ug/L)
Sampling Event | Date Sampled Benzene Ethylbenzene Toluene Xylenes GRO DRO + ORO
#1 9/13/1995 390 230 57 88 4900 1300
#2 8/3/2000 140 210 50 75 5000 3200
#3 8/5/2004 110 140 21 42 4000
#4 8/26/2005 310 290 51 7.4 4400 1700
#5 8/21/2006 430 280 65 90 4400
#6 8/9/2007 360 230 54 90.6 5100
#7 7/23/2008 340 260 51 65.6 4700
#8 9/24/2009 160 130 37 54.3 4100
#9 8/19/2010 70 99 16 22 3200
#10 8/26/2011 110 130 24 28 2900
#11 9/28/2012 2300
#12 9/26/2013 64 55 13 25 1900
#13 5/6/2020 42 7.6 5 2.5 450 340
#14 8/10/2020 120 60 19 20 4100 1400
#15 11/2/2020 170 83 28 38 5300 1900
#16 2/23/2021 180 68 31 46 5800 1600
2. Mann-Kendall Non-parametric Statistical Test Results
Hazardous Substance?] ~ Benzene | Ethylbenzene |  Toluene |  Xylenes | GRO | DRO + ORO
Confidence Level Calculated? 91.60% 99.90% 98.20% 99.20% 84.70% 50.00%
Plume Stability?] ~ Shrinking Shrinking Shrinking Shrinking Stable Stable
Coefficient of Variation? Cv<=1 Cv<=1
Mann-Kendall Statistic "S" value? -30 -61 -44 -49 -24 1
Number of Sampling Rounds? 15 15 15 15 16 7
Average Concentration? 199.73 15151 34.80 50.96 3909.38 1634.29
Standard Deviation? 129.77 91.45 18.65 28.77 1423.64 853.36
Coefficient of Variation? 0.65 0.60 0.54 0.56 0.36 0.52
Blank if No Errors found
3. Temporal Trend: Plot of Concentration vs. Sampling Time
Hazardous substance?| ___GRO |
Plume Stability? Stable
GRO Concentration vs. Sampling Time
1Ly 7000 —— Benzene
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Washington State Department of Ecology: TCP program 5/6/2021
Modulel: Mann-Kendall Trend Test for Plume Stability (Non-parametric Statistical Test)
Site Name: POL-TPH
Site Address: 10 E Port Way, Longview, WA
Additional Description:
Well (Sampling) Location? MW-12
Level of Confidence (Decision Criteria)? 85%
1. Monitoring Well Information: Contaminant Concentration at a well: Quarterly sampling recommended.
Hazardous Substances (unit is ug/L)
Sampling Event | Date Sampled Benzene Ethylbenzene Toluene Xylenes GRO DRO + ORO
#1 5/27/1993 900 74 67 120 3800 1750
#2 9/13/1995 600 84 56 110 3600 1700
#3 7/16/1999 210 34 24 56 3400 1740
#4 8/21/2003 560 54 40 74.7 3900
#5 8/11/2005 880 63 52 84 3400 760
#6 8/9/2007 730 48 42 72.2 3300
#7 9/23/2009 840 44 48 67 3100
#8 8/19/2010 133 46.1 29.6 52 2410
#9 8/25/2011 420 24 25 38 2500
#10 9/27/2012 2100
#11 9/26/2013 74 13 6 11 640
#12 2/27/2019 61 35 6.4 6.2 600 490
#13 5/6/2020 81 2 2.8 3.6 470 130
#14 8/10/2020 910 46 42 58 7100 2100
#15 11/2/2020 620 39 39 63 5500 1900
#16 2/23/2021 180 36 23 39 4900 1100
2. Mann-Kendall Non-parametric Statistical Test Results
Hazardous Substance?] ~ Benzene | Ethylbenzene |  Toluene Xylenes GRO | DRO + ORO
Confidence Level Calculated? 89.90% 99.80% 99.20% 99.90% 91.70% 61.90%
Plume Stability?|] ~ Shrinking Shrinking Shrinking Shrinking Shrinking Stable
Coefficient of Variation? Cv<=1
Mann-Kendall Statistic "S" value? -27 -57 -50 -61 -33 -4
Number of Sampling Rounds? 15 15 15 15 16 9
Average Concentration? 479.93 40.71 33.52 56.98 3170.00 1296.67
Standard Deviation? 331.70 23.57 19.12 34.28 1780.94 699.34
Coefficient of Variation? 0.69 0.58 0.57 0.60 0.56 0.54
Blank if No Errors found
3. Temporal Trend: Plot of Concentration vs. Sampling Time
Hazardous substance? GRO
Plume Stability?  Shrinking
GRO Concentration vs. Sampling Time
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Washington State Department of Ecology: TCP program 5/6/2021

Modulel: Mann-Kendall Trend Test for Plume Stability (Non-parametric Statistical Test)
Site Name: POL-TPH
Site Address: 10 E Port Way, Longview, WA
Additional Description:

Well (Sampling) Location? MW-30
Level of Confidence (Decision Criteria)? 85%
1. Monitoring Well Information: Contaminant Concentration at a well: Quarterly sampling recommended.

Hazardous Substances (unit is ug/L)

Sampling Event | Date Sampled Benzene Ethylbenzene Toluene Xylenes GRO DRO + ORO
#1 8/24/1998 1680
#2 11/18/1999 1660
#3 8/19/2002 250
#4 8/5/2004 250
#5 8/10/2005 250 4900
#6 8/21/2006 250
#7 8/10/2007 0.5 1 1 1 270 3680
#8 7/23/2008 250
#9 9/25/2009 250

#10 8/20/2010 255
#11 8/26/2011 250
#12 9/28/2012 250
#13 9/26/2013 270
#14 8/11/2020 0.35 1 1 2 100 1600
#15 11/2/2020 0.35 1 1 2 100 2500
#16 2/24/2021 0.35 1 1 2 100 1500

2. Mann-Kendall Non-parametric Statistical Test Results
Hazardous Substance?] ~ Benzene | Ethylbenzene |  Toluene |  Xylenes | GRO | DRO + ORO

Confidence Level Calculated? 62.50% 37.50% 37.50% 62.50% 86.00% 80.90%
Plume Stability? Stable Stable Stable Stable Shrinking Stable
Coefficient of Variation? Cv<=1 Cv<=1 Cv<=1 Cv<=1 Cv<=1
Mann-Kendall Statistic "S" value? -3 0 0 3 -21 -7
Number of Sampling Rounds? 4 4 4 4 14 7
Average Concentration? 0.39 1.00 1.00 1.75 221.07 2502.86
Standard Deviation? 0.08 0.00 0.00 0.50 65.99 1312.78
Coefficient of Variation? 0.19 0.00 0.00 0.29 0.30 0.52

Blank if No Errors found

3. Temporal Trend: Plot of Concentration vs. Sampling Time
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Figure D.26 DRO Bioscreen Inputs

BIOSCREEN Natural Attenuation Decision Support System POL-TPHDRO  |Data Input Instructions:
Air Foree Center for Environmental Excellence Version 1.4 Figure D.26 DRO [ 115 | 1. Entervalue directlv....or
Run Name N or 2 Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL cells below. (To restore
Seepage Velocity” Vs 1652 |(ftfyr) Modeled Area Length® 80 @ F__ L — formulas, hit button below).
or ™ o Modeled Area Width* 290 |(f) w Variable* Data used directly in model.
Hydraulic Conductivity K 31E-02 |(cm/sec)  Simulation Time* 10 |y * Value calculated by model.
Hydraulic Gradient i 0.0024 |(ftft) (Don't enter any data).
Porosity n 0.466 |(9) 6. SOURCE DATA
Source Thickness in Sat Zone®| 10 |(ft) Vertical Flane Source: Look at Plume Cross-
2 DISPERSION Source Zones: / Section and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 6.0 |(f) Width® (ft) [Conc (mg/L)* _ for Zones 1, 2, and 3
Transverse Dispersivity®  alpha y 06 (ft) 40 0274
Vertical Dispersivity™ alpha z 00 |(f) 60 13
or T or 90 21
Estimated Plume Length Lp 80 M . 3
3. ADSORPTION Source Halflife (see Help):
Retardation Factor*® R 59 () q” (vn) View of Plume Looking Down
or A or Inst. React. 1st Order
Soil Bulk Density rho 1.9  |(kg/l) Soluble Mass 216 (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc 38 (L/kg) In Source NAPL, Soil If No Data L eave Blank or Enter "0”
FractionOrganicCarbon foc 40E-2 |() 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 2.1 1.3 274 N
4. BIODEGRADATION Dist. from Source (ft)
1st Order Decay Coeff®  lambda 6.9E+0 |(peryr)
or P or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 010 |(year)
or Instantaneous Reaction Model RUN RUN ARRAY Hel P Recalculate
Delta Oxygen™ DO 8.1  |(mg/l) CENTERLINE
Delta Nitrate* NO3 759 |(mgl) Paste Example Dataset
Observed Fe:rous iron Fez 23 _|(mat) View Output View Output Restore Formulas for Vs
Ll Sl is 2 2864 |(mo/L) Dispersivities, R, lambda otlher
Observed Methane* CH4 22  |(mg/l) po= 2




Figure D.27 GRO Bioscreen Inputs

BIOSCREEN Natural Attenuation Decision Support System

Air Force Center for Environmental Excellence

1. HYDROGEOLOGY

Seepage Velocity™ Vs 165.2
or N or
Hydraulic Conductivity K 3.1E-02
Hydraulic Gradient i 0.0024
Porasity n 0.466
2. DISPERSION
Longitudinal Dispersivity™ alpha x 6.5
Transverse Dispersivity* alphay 0.6
Vertical Dispersivity™ alpha z 0.0
or 1* or
Estimated Plume Length Lp 89
3. ADSORPTION
Retardation Factor™ R 59
or "‘ or
Soil Bulk Density rho 1.5
Partition Coefficient Koc 38
FractionOrganicCarbon foc 4.0E-2
4. BIODEGRADATION
1st Order Decay Coeff* lambda 6.9E+0
or N or
Solute Half-Life t-half 0.10
or Instantaneous Reaction Model
Delta Oxygen™ DO 8.1
Delta Nitrate* NO3 7.59
Observed Ferrous Iron* Fe2+ 2.9
Delta Sulfate* S04 28.64
Observed Methane™ CH4 2.2

(ftlyr)

(cm/sec)
(fft)
(-)

(ft)
(f)
(ft)

()

(-)

(kg/l)
(L/kg)
(-)

(per yr)
(vear)

(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

POL-TPH GRO pJy/Pata Input Instructions:

Version 1.4 Figure D.27 - GRO [ 115 | .1. Enter value directly....or

Run Name A or 2. Calculate by filling in grey
5. GENERAL cells below. (To restore
Modeled Area Length* 89 | §_ LS formulas, hit button below).
Modeled Area Width* 233 |(ff) W @ Variable™ Data used directly in model.
Simulation Time* 10 |(vr) ' Value calculated by model.

(Don't enter any data).

6. SOURCE DATA
Source Thickness in Sat.Zone*| 10 |(ft) Vertical Plane Source: Look at Plume Cross-

Source Zones: Section and Input Concentrations & Widths
/ for Zones 1, 2, and 3

Width* (ft) |Conc. (mg/L)* _
35 0.1
30 2.3
100 5

Source Halife (see Help):

(yr) View of Plume Looking Down

Inst. React. 1st Order

Soluble Mass 586

In Source NAPL, Soil

7. FIELD DATA FOR COMPARISON
Concentration (mg/L) 5.0 2.3
Dist. from Source (ft) | NEE

(Kg) Observed Centerline Concentrations at Monitoring Wells

If No Data Leave Blank or Enter "0"

14
| 18 [ 27 | 36 | 45 | 53 | 62 | 71 | 80 | 89

8. CHOOSE TYPE OF OUTPUT TO SEE:

RUN Help Recalculate ‘
cENTERLINE|  RUNARRAY
Paste Example Dataset
MIEWIB UL View Output Restore Formulas for Vs,




Figure D.28 - MW-12 Trendlines for GRO and DRO Concentrations
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Remedial Investigation/Feasibility Study

Port of Longview TPH Site

Appendix E
Laboratory Analytical Reports



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
Arina Podnozova, B.S. fbi@isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

November 12, 2020

Gabriel Cisneros, Project Manager
Floyd-Snider

Two Union Square, Suite 600

601 Union St

Seattle, WA 98101

Dear Mr Cisneros:

Included are the results from the testing of material submitted on November 3, 2020
from the POL-TPH 10E Port Way, Longview WA, F&BI 011053 project. There are 12
pages included in this report.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

e

Michael Erdahl
Project Manager

Enclosures

c¢: Megan King
FDS1112R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on November 3, 2020 by Friedman
& Bruya, Inc. from the Floyd-Snider POL-TPH 10E Port Way, Longview WA, F&BI
011053 project. Samples were logged in under the laboratory ID’s listed below.

Laboratory ID Floyd-Snider
011053 -01 SVP-2-110320
011053 -02 SVP-1-110320
011053 -03 SVP-101-110320

Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were
subtracted per the MA-APH method.

The 2-propanol concentration for sample SVP-2-110320 exceeded the calibration range.
The data were flagged accordingly.

All other quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: SVP-2-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH 10E Port Way, Longview WA
Date Collected: 11/03/20 Lab ID: 011053-01 1/3.3
Date Analyzed: 11/06/20 Data File: 110524.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 96 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics 210
APH EC9-12 aliphatics 310
APH EC9-10 aromatics <82



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: SVP-1-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH 10E Port Way, Longview WA
Date Collected: 11/03/20 Lab ID: 011053-02 1/3.2
Date Analyzed: 11/06/20 Data File: 110526.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 102 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics <130
APH EC9-12 aliphatics 480
APH EC9-10 aromatics 82



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: SVP-101-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH 10E Port Way, Longview WA
Date Collected: 11/03/20 Lab ID: 011053-03 1/3.1
Date Analyzed: 11/06/20 Data File: 110527.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 102 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics <120
APH EC9-12 aliphatics 480
APH EC9-10 aromatics 86



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method MA-APH

Client Sample ID: Method Blank Client: Floyd-Snider
Date Received: Not Applicable Project: POL-TPH 10E Port Way, Longview WA
Date Collected: Not Applicable Lab ID: 00-2659 MB
Date Analyzed: 11/05/20 Data File: 110512.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat
%  Lower Upper

Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 100 70 130

Concentration
Compounds: ug/m3
APH EC5-8 aliphatics <40
APH EC9-12 aliphatics <50
APH EC9-10 aromatics <25



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: SVP-2-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH 10E Port Way, Longview WA
Date Collected: 11/03/20 Lab ID: 011053-01 1/3.3
Date Analyzed: 11/06/20 Data File: 110524.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat

%  Lower Upper
Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 98 70 130

Concentration

Compounds: ug/m3 ppbv
2-Propanol 330ve 130 ve
Benzene <1.1 <0.33
Toluene <62 <16
Ethylbenzene 9.0 2.1
m,p-Xylene 40 9.2
o-Xylene 16 3.6
Naphthalene <0.86 <0.16



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: SVP-1-110320 Client:
Date Received: 11/03/20 Project:
Date Collected: 11/03/20 Lab ID:
Date Analyzed: 11/06/20 Data File:
Matrix: Air Instrument:
Units: ug/m3 Operator:

%  Lower Upper
Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 104 70 130

Concentration

Compounds: ug/m3 ppbv
2-Propanol <28 <11
Benzene <1 <0.32
Toluene <60 <16
Ethylbenzene 1.7 0.40
m,p-Xylene 7.4 1.7
o-Xylene 2.9 0.67
Naphthalene <0.84 <0.16

Floyd-Snider

POL-TPH 10E Port Way, Longview WA
011053-02 1/3.2

110526.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: SVP-101-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH 10E Port Way, Longview WA
Date Collected: 11/03/20 Lab ID: 011053-03 1/3.1
Date Analyzed: 11/06/20 Data File: 110527.D
Matrix: Air Instrument: GCMS7
Units: ug/m3 Operator: bat

%  Lower Upper
Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 104 70 130

Concentration

Compounds: ug/m3 ppbv
2-Propanol <27 <11
Benzene <0.99 <0.31
Toluene <58 <15
Ethylbenzene 1.4 0.33
m,p-Xylene 5.9 1.3
o-Xylene 2.3 0.54
Naphthalene <0.81 <0.15



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By Method TO-15

Client Sample ID: Method Blank Client:
Date Received: Not Applicable Project:
Date Collected: Not Applicable Lab ID:
Date Analyzed: 11/05/20 Data File:
Matrix: Air Instrument:
Units: ug/m3 Operator:

%  Lower Upper
Surrogates: Recovery:  Limit: Limit:
4-Bromofluorobenzene 102 70 130

Concentration

Compounds: ug/m3 ppbv
2-Propanol <8.6 <3.5
Benzene <0.32 <0.1
Toluene <19 <5
Ethylbenzene <0.43 <0.1
m,p-Xylene <0.87 <0.2
o-Xylene <0.43 <0.1
Naphthalene <0.26 <0.05

Floyd-Snider

POL-TPH 10E Port Way, Longview WA
00-2659 MB

110512.D

GCMS7

bat



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/12/20
Date Received: 11/03/20
Project: POL-TPH 10E Port Way, Longview WA, F&BI 011053

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD MA-APH

Laboratory Code: 011053-01 1/3.3 (Duplicate)

Reporting Sample Duplicate RPD

Analyte Units Result Result (Limit 30)
APH EC5-8 aliphatics ug/m3 210 200 5
APH EC9-12 aliphatics ug/m3 310 340 9
APH EC9-10 aromatics ug/m3 <82 <82 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
APH EC5-8 aliphatics ug/m3 67 79 70-130
APH EC9-12 aliphatics ug/m3 67 88 70-130
APH EC9-10 aromatics ug/ma3 67 107 70-130

10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/12/20
Date Received: 11/03/20
Project: POL-TPH 10E Port Way, Longview WA, F&BI 011053

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES
FOR VOLATILES BY METHOD TO-15

Laboratory Code: 011053-01 1/3.3 (Duplicate)

Reporting Sample Duplicate RPD
Analyte Units Result Result (Limit 30)
2-Propanol ug/m3 330 340 3
Benzene ug/m3 <1.1 <1.1 nm
Toluene ug/m3 <62 <62 nm
Ethylbenzene ug/m3 9.0 9.6 6
m,p-Xylene ug/m3 40 43 7
o0-Xylene ug/m3 16 17 6
Naphthalene ug/m3 <0.86 <0.86 nm

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
2-Propanol ug/m3 33 100 70-130
Benzene ug/m3 43 101 70-130
Toluene ug/m3 51 109 70-130
Ethylbenzene ug/m3 59 93 70-130
m,p-Xylene ug/m3 120 97 70-130
0-Xylene ug/m3 59 95 70-130
Naphthalene ug/m3 71 99 70-130

11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

i1 - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.

12
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
Arina Podnozova, B.S. fbi@isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

November 11, 2020

Megan King, Project Manager
Floyd-Snider

Two Union Square, Suite 600
601 Union St

Seattle, WA 98101

Dear Ms King:

Included are the results from the testing of material submitted on November 3, 2020
from the POL-TPH, F&BI 011055 project. There are 50 pages included in this report.
Any samples that may remain are currently scheduled for disposal in 30 days, or as
directed by the Chain of Custody document. If you would like us to return your
samples or arrange for long term storage at our offices, please contact us as soon as
possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

e

Michael Erdahl
Project Manager

Enclosures

¢: Gabriel Cisneros
FDS1111R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on November 3, 2020 by Friedman
& Bruya, Inc. from the Floyd-Snider POL-TPH, F&BI 011055 project. Samples were
logged in under the laboratory ID’s listed below.

Laboratory ID Floyd-Snider
011055 -01 MW-08-110220
011055 -02 MW-10-110220
011055 -03 MW-31-110220
011055 -04 MW-35-110320
011055 -05 MW-34-110220
011055 -06 MW-33-110220
011055 -07 MW-133-110220
011055 -08 MW-40-110220
011055 -09 MW-14-11022020
011055 -10 MW-07-11022020
011055 -11 MW-26-110220
011055 -12 MW-30-110220
011055 -13 MW-36-110220
011055 -14 MW-37-110220
011055 -15 MW-38-110220
011055 -16 T-2-110220
011055 -17 UST-4-110220
011055 -18 UST-104-110220
011055 -19 MW-02-110220
011055 -20 MW-03-110220
011055 -21 MW-15-11022020
011055 -22 MW-39-11022020
011055 -23 MW-06-11022020
011055 -24 MW-12-110320
011055 -25 MW-17-110320
011055 -26 MW-18-110320
011055 -27 MW-22-110320
011055 -28 MW-23-110320
011055 -29 MW-29-110320
011055 -30 MW-24-110320
011055 -31 MW-25-110320

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20

Date Received: 11/03/20

Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20

Date Analyzed: 11/06/20

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)
MW-08-110220 2,500 89
011055-01

MW-10-110220 5,300 88
011055-02

MW-31-110220 <100 92
011055-03

MW-35-110320 <100 89
011055-04

MW-34-110220 110 89
011055-05

MW-33-110220 170 91
011055-06

MW-133-110220 170 91
011055-07

MW-40-110220 1,600 114
011055-08

MW-14-11022020 <100 90
011055-09

MW-07-11022020 700 103
011055-10

MW-26-110220 <100 96

011055-11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20

Date Received: 11/03/20

Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20

Date Analyzed: 11/06/20

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)
MW-30-110220 <100 89
011055-12

MW-36-110220 <100 88
011055-13

MW-37-110220 <100 79
011055-14

MW-38-110220 <100 74
011055-15

T-2-110220 <100 88
011055-16

UST-4-110220 <100 90
011055-17

UST-104-110220 <100 88
011055-18

MW-02-110220 <100 91
011055-19

MW-03-110220 370 97
011055-20

MW-15-11022020 180 91
011055-21

MW-39-11022020 370 96

011055-22



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20

Date Received: 11/03/20

Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20

Date Analyzed: 11/06/20

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate
Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)
MW-06-11022020 <100 89
011055-23
MW-12-110320 5,500 91
011055-24
MW-17-110320 <100 88
011055-25
MW-18-110320 <100 88
011055-26
MW-22-110320 <100 89
011055-27
MW-23-110320 <100 89
011055-28
MW-29-110320 <100 82
011055-29
MW-24-110320 <100 92
011055-30
MW-25-110320 <100 89
011055-31
Method Blank <100 96
00-2405 MB
Method Blank <100 90

00-2406 MB



Date of Report: 11/11/20
Date Received: 11/03/20

FRIEDMAN & BRUYA, INC.

Project: POL-TPH, F&BI 011055

Date Extracted: 11/04/20

Date Analyzed: 11/04/20 and 11/05/20

ENVIRONMENTAL CHEMISTS

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS

Sample ID
Laboratory ID

MW-08-110220

011055-01

MW-10-110220

011055-02

MW-31-110220

011055-03

MW-35-110320

011055-04

MW-34-110220

011055-05

MW-33-110220

011055-06

MW-133-110220

011055-07

MW-40-110220

011055-08

MW-14-11022020

011055-09

MW-07-11022020

011055-10

MW-26-110220

011055-11

MW-30-110220

011055-12

Diesel Range

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Motor Oil Range

Surrogate
(% Recovery)

(C10-C25)
2,100 x

1,900 x

<50

620 x

1,300 x

890 x

890 x

3,400

80 x

750

570 x

1,600 x

(C25-Css)
370 x

<250

<250

330 x

310 x

<250

<250

400 x

<250

<250

<250

920 x

(Limit 41-152)
94

101

89

95

95

107

105

107

95

102

114

100



Date of Report: 11/11/20
Date Received: 11/03/20

FRIEDMAN & BRUYA, INC.

Project: POL-TPH, F&BI 011055

Date Extracted: 11/04/20

Date Analyzed: 11/04/20 and 11/05/20

ENVIRONMENTAL CHEMISTS

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS

Sample ID
Laboratory ID

MW-36-110220

011055-13

MW-37-110220
011055-14

MW-38-110220

011055-15

T-2-110220
011055-16

UST-4-110220

011055-17

UST-104-110220
011055-18

MW-02-110220

011055-19

MW-03-110220
011055-20

MW-15-11022020

011055-21

MW-39-11022020
011055-22

MW-06-11022020

011055-23

MW-12-110320
011055-24

Diesel Range

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Motor Oil Range

Surrogate
(% Recovery)

(C10-Ca25)
<50

160 x

<50

<50

<50

<50

630 x

1,000 x

430 x

5,500 x

1,300 x

1,900 x

(C25-Cse)
<250

<250

<250

<250

<250

<250

460 x

620 x

<250

1,200 x

400 x

<250

(Limit 41-152)
101

88

96

88

100

96

102

93

97

118

109

101



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20

Date Received: 11/03/20

Project: POL-TPH, F&BI 011055
Date Extracted: 11/04/20

Date Analyzed: 11/04/20 and 11/05/20

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca5-Cse) (Limit 41-152)
MW-17-110320 <50 <250 88
011055-25
MW-18-110320 <50 <250 107
011055-26
MW-22-110320 <50 <250 92
011055-27
MW-23-110320 <50 <250 100
011055-28
MW-29-110320 <50 <250 111
011055-29
MW-24-110320 <50 <250 91
011055-30
MW-25-110320 <50 <250 98
011055-31
Method Blank <50 <250 75
00-2471 MB
Method Blank <50 <250 84

00-2472 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-08-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-01
Date Analyzed: 11/05/20 Data File: 110520.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 101 60 133

Concentration

Compounds: ug/L (ppb)
Benzene 1.1
Toluene 1.9
Ethylbenzene <1
m,p-Xylene 2.6
0-Xylene <1



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-10-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-02
Date Analyzed: 11/06/20 Data File: 110534.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 112 50 150
Toluene-d8 107 50 150
4-Bromofluorobenzene 98 50 150

Concentration

Compounds: ug/L (ppb)
Benzene 160 ve
Toluene 28
Ethylbenzene 83
m,p-Xylene 38
0-Xylene <1



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-10-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-02 1/10
Date Analyzed: 11/09/20 Data File: 110940.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene 170

10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-31-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-03
Date Analyzed: 11/05/20 Data File: 110521.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 100 63 127
4-Bromofluorobenzene 101 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-35-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-04
Date Analyzed: 11/05/20 Data File: 110522.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 100 63 127
4-Bromofluorobenzene 101 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-34-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-05
Date Analyzed: 11/05/20 Data File: 110523.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 101 63 127
4-Bromofluorobenzene 103 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

13



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-33-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-06
Date Analyzed: 11/05/20 Data File: 110524.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 95 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 103 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

14



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-133-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-07
Date Analyzed: 11/05/20 Data File: 110525.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 103 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

15



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-40-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-08
Date Analyzed: 11/05/20 Data File: 110526.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 104 57 121
Toluene-d8 106 63 127
4-Bromofluorobenzene 98 60 133

Concentration

Compounds: ug/L (ppb)
Benzene 320 ve
Toluene 9.6
Ethylbenzene 3.9
m,p-Xylene 4.5
0-Xylene <1

16



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-40-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-08 1/10
Date Analyzed: 11/07/20 Data File: 110650.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 57 121
Toluene-d8 99 63 127
4-Bromofluorobenzene 96 60 133

Concentration

Compounds: ug/L (ppb)
Benzene 300

17



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-14-11022020 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-09
Date Analyzed: 11/05/20 Data File: 110527.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 101 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

18



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-07-11022020 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-10
Date Analyzed: 11/05/20 Data File: 110538.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 101 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

19



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-26-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-11
Date Analyzed: 11/05/20 Data File: 110539.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 98 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 101 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

20



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-30-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-12
Date Analyzed: 11/05/20 Data File: 110540.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 57 121
Toluene-d8 101 63 127
4-Bromofluorobenzene 99 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

21



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-36-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-13
Date Analyzed: 11/05/20 Data File: 110517.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 127 50 150
Toluene-d8 111 50 150
4-Bromofluorobenzene 102 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

22



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-37-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-14
Date Analyzed: 11/05/20 Data File: 110541.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 98 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

23



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-38-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-15
Date Analyzed: 11/05/20 Data File: 110542.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 57 121
Toluene-d8 103 63 127
4-Bromofluorobenzene 106 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

24



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: T-2-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-16
Date Analyzed: 11/05/20 Data File: 110543.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 98 57 121
Toluene-d8 103 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

25



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: UST-4-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-17
Date Analyzed: 11/05/20 Data File: 110544.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 57 121
Toluene-d8 100 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

26



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: UST-104-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-18
Date Analyzed: 11/05/20 Data File: 110545.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 98 57 121
Toluene-d8 100 63 127
4-Bromofluorobenzene 98 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-02-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-19
Date Analyzed: 11/06/20 Data File: 110546.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 95 57 121
Toluene-d8 101 63 127
4-Bromofluorobenzene 99 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

28



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-03-110220 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-20
Date Analyzed: 11/06/20 Data File: 110547.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 57 121
Toluene-d8 103 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene 0.99
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-15-11022020 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-21
Date Analyzed: 11/06/20 Data File: 110548.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 94 57 121
Toluene-d8 102 63 127
4-Bromofluorobenzene 105 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-39-11022020 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-22
Date Analyzed: 11/05/20 Data File: 110518.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 98 50 150
Toluene-d8 106 50 150
4-Bromofluorobenzene 101 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-06-11022020 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-23
Date Analyzed: 11/05/20 Data File: 110519.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 50 150
Toluene-d8 114 50 150
4-Bromofluorobenzene 96 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-12-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-24
Date Analyzed: 11/06/20 Data File: 110536.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 86 50 150
Toluene-d8 105 50 150
4-Bromofluorobenzene 104 50 150

Concentration

Compounds: ug/L (ppb)
Benzene 420 ve
Toluene 39
Ethylbenzene 39
m,p-Xylene 62
0-Xylene 1.4
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-12-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-24 1/10
Date Analyzed: 11/06/20 Data File: 110535.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 90 50 150
Toluene-d8 98 50 150
4-Bromofluorobenzene 97 50 150

Concentration

Compounds: ug/L (ppb)
Benzene 620
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-17-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-25
Date Analyzed: 11/05/20 Data File: 110520.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 116 50 150
Toluene-d8 105 50 150
4-Bromofluorobenzene 102 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-18-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-26
Date Analyzed: 11/05/20 Data File: 110521.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 109 50 150
Toluene-d8 110 50 150
4-Bromofluorobenzene 100 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-22-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-27
Date Analyzed: 11/05/20 Data File: 110522.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 120 50 150
Toluene-d8 113 50 150
4-Bromofluorobenzene 98 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-23-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-28
Date Analyzed: 11/05/20 Data File: 110523.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 92 50 150
Toluene-d8 104 50 150
4-Bromofluorobenzene 100 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-29-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-29
Date Analyzed: 11/05/20 Data File: 110524.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 109 50 150
Toluene-d8 104 50 150
4-Bromofluorobenzene 102 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-24-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-30
Date Analyzed: 11/05/20 Data File: 110525.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 96 50 150
Toluene-d8 111 50 150
4-Bromofluorobenzene 96 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-25-110320 Client: Floyd-Snider
Date Received: 11/03/20 Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 011055-31
Date Analyzed: 11/06/20 Data File: 110526.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 109 50 150
Toluene-d8 110 50 150
4-Bromofluorobenzene 96 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

41



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: Method Blank Client: Floyd-Snider
Date Received: Not Applicable Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 00-2658 mb
Date Analyzed: 11/05/20 Data File: 110508.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 57 121
Toluene-d8 101 63 127
4-Bromofluorobenzene 100 60 133

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: Method Blank Client: Floyd-Snider
Date Received: Not Applicable Project: POL-TPH, F&BI 011055
Date Extracted: 11/05/20 Lab ID: 00-2663 mb
Date Analyzed: 11/05/20 Data File: 110516.D
Matrix: Water Instrument: GCMS11
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 118 50 150
Toluene-d8 104 50 150
4-Bromofluorobenzene 99 50 150

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TPH AS GASOLINE
USING METHOD NWTPH-Gx

Laboratory Code: 011055-08 (Matrix Spike)
Percent Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Gasoline ug/L (ppb) 1,000 1,600 103 102 50-150 1
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Gasoline ug/L (ppb) 1,000 115 70-119

44



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TPH AS GASOLINE
USING METHOD NWTPH-Gx

Laboratory Code: 011055-13 (Matrix Spike)
Percent Percent
Reporting Spike Sample Recovery Recovery Acceptance RPD

Analyte Units Level Result MS MSD Criteria (Limit 20)
Gasoline ug/L (ppb) 1,000 <100 98 97 50-150 1
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Gasoline ug/L (ppb) 1,000 110 70-119
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 011055-08 (Matrix Spike)
Percent  Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 3,500 84 94 50-150 11
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended ug/L (ppb) 2,500 105 63-142
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 011055-13 (Matrix Spike)
Percent  Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 <50 100 119 50-150 17
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended ug/L (ppb) 2,500 95 63-142
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR VOLATILES BY EPA METHOD 8260D

Laboratory Code: 011055-08 (Matrix Spike)
Percent  Percent
Reporting  Spike Sample Recovery Recovery Acceptance RPD

Analyte Units Level Result MS MSD Criteria  (Limit 20)
Benzene ug/L (ppb) 10 320 86 b 83b 76-125 4D
Toluene ug/L (ppb) 10 9.6 94 b 98 b 76-122 4b
Ethylbenzene ug/L (ppb) 10 3.9 96 b 100 b 69-135 4b
m,p-Xylene ug/L (ppb) 20 4.5 97b 99b 69-135 2b
0-Xylene ug/L (ppb) 10 <1 99 104 60-140 5

Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting Spike Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Benzene ug/L (ppb) 10 101 97 69-134 4
Toluene ug/L (ppb) 10 91 94 72-122 3
Ethylbenzene ug/L (ppb) 10 95 94 77-124 1
m,p-Xylene ug/L (ppb) 20 94 94 81-112 0
0-Xylene ug/L (ppb) 10 95 95 81-121 0
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 11/11/20
Date Received: 11/03/20
Project: POL-TPH, F&BI 011055

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR VOLATILES BY EPA METHOD 8260D

Laboratory Code: 011055-13 (Matrix Spike)

Percent Percent

Reporting  Spike Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria  (Limit 20)
Benzene ug/L (ppb) 10 <0.35 101 102 50-150 1
Toluene ug/L (ppb) 10 <1 96 100 50-150 4
Ethylbenzene ug/L (ppb) 10 <1 98 102 50-150 4
m,p-Xylene ug/L (ppb) 20 <2 96 100 50-150 4
0-Xylene ug/L (ppb) 10 <1 96 101 50-150 5
Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting  Spike Recovery Recovery Acceptance RPD

Analyte Units Level LCS LCSD Criteria (Limit 20)
Benzene ug/L (ppb) 10 108 100 70-130 8
Toluene ug/L (ppb) 10 90 98 70-130 9
Ethylbenzene ug/L (ppb) 10 101 98 70-130 3
m,p-Xylene ug/L (ppb) 20 99 96 70-130 3
0-Xylene ug/L (ppb) 10 100 97 70-130 3
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

i1 - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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Data File Name C:\HPCHEM\ 1\DATA\11-04-20\021F0601.D
Operator TL Page Number 1
Instrument GC1 Vial Number 21
Sample Name : 011055-01 Injection Number 1
Run Time Bar Code: Sequence Line 6 :
Acquired on : 04 Nov 20 02:40 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:18 AM Analysis Method

DEFAUL@.MTH
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Data File Name C:\HPCHEM\1\DATA\11~-04-20\022F0601.D
Operator TL Page Number 1
Instrument GC1 Vial Number 22
Sample Name : 011055-02 Injection Number 1
Run Time Bar Code: Sequence Line 6
Acquired on : 04 Nov 20 02:52 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:18 AM Analysis Method DEFAULT.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\023F0601.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number 23
Sample Name : 011055-03 Injection Number 1
Run Time Bar Code: Sequence Line 6
Acquired on : 04 Nov 20 03:03 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:19 AM Analysis Method DEFAULT .MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time BRar Code:

Acguired on

Report Created omn:

C:\HPCHEM\ 1\DATA\11-04~-20\024F0601.D

TL
GC1
011055-04

04 Nov 20
05 Nov 20

03:15 PM
10:12 AM

Page Number
Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method

1
24
1
6
DX .MTH
DEFPAULT .MTH
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Data File Name C:\HPCHEM\l\DATA»\ll~O4~20\025F0601.D
Operator TL Page Number 1
Instrument GC1 Vial Number 25
Sample Name 011055-05% Injection Number 1
Run Time Bar Code Sequence Line 6
Acguired on : 04 Nov 20 03:27 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:19 AM "Analysis Method DEFAULT .MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\026F0601.D
Operator TL Page Number 1
Instrument GCl Vial Number 26
Sample Name : 011055-06 Injection Number 1
Run Time Bar Code: Seqguence Line 6
Acguired on : 04 Nov 20 03:38 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:19 AM Analysis Method DEFAULS"

I'.MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\027F0601.D
Operator TL Page Number 1
Instrument GC1 Vial Number 27
Sample Name : 011055-07 Injection Number 1
Run Time Bar Code Seguence Line 6
Acguired on : 04 Nov 20 03:50 PM Instrument Method: DX.MTH
Report Created con: 05 Nov 20 10:19 AM Analysis Method DEFAUL

' .MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

Report Created on:

C:\HPCHEM\ 1\DATA\11-04-20\028F0601.D

TL
GC1
011055-08

04 Nov 20
05 Nov 20

04:02 PM
10:20 AM

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method:
Analysis Method

1
28
1
6
DX .MTH
DEFAULT

'.MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-05-20\015F0501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 15
Sample Name : 011055-09 rr Injection Number 1
Run Time Bar Code: Sequence Line 5
Acguired on : 05 Nov 20 10:28 AM Instrument Method: DX.MTH
Report Created on: 06 Nov 20 10:12 AM Analysis Method DEFAULT

.MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\032F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 32
Sample Name : 011055-10 Injection Number 1
Run Time Bar Code: Sequence Line 8
Acquired on : 04 Nov 20 05:51 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:20 AM Analysis Method DEFAUL]
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Data File Name C:\HPCHEM\1\DATA\11-04-20\033F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 33
Sample Name : 011055-11 Injection Number 1
Run Time Bar Code: Sequence Line 8
Acquired on : 04 Nov 20 06:03 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:21 AM Analysis Method DEFAUL"

I'.MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-04~-20\036F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 36
Sample Name : 011055-12 Injection Number 1
Run Time Bar Code: Sequence Line 8
Acguired on : 04 Nov 20 06:38 PM Instrument Method: DX.MTH
Repert Created on: 05 Nov 20 10:21 AM Analysis Method DEFAULT .MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\037F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 37
Sample Name : 011055-13 Injection Number 1
Run Time Bar Code: Seguence Line 8
Acquired on : 04 Nov 20 06:50 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:21 AM Analysis Method DEFAULT .MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\040F0801.D
Operator ¢ TL Page Number 1
Instrument GC1 Vial Number : 40
Sample Name : 011055-14 Injection Number : 1
Run Time Bar Code: Sequence Line : 8
Acguired on : 04 Nov 20 07:25 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:21 AM Analysis Method : DEFAULT.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\041F0801.D

Cperator TL Page Number 1
Instrument : GC1 Vial Number : 41
Sample Name : 011055-15 Injection Number : 1

Run Time Bar Code: Sequence Line : 8
Acquired on : 04 Nov 20 07:37 PM Instrument Method: DX,MTH

Report Created on: 05 Nov 20 10:21 AM Analysis Method : DEFAULT.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\042F0801.D

Operator : TL Page Number : 1
Instrument : GC1 Vial Number : 42
Sample Name : 011055-16 Injection Number : 1
Run Time Bar Code: Sequence Line : 8
Acquired on : 04 Nov 20 07:48 PM Instrument Method: DX.MTH

Report Created on: 05 Nov 20 10:22 AM Analysis Method : DEFAULT.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\043F0801.D

Operator : TL - Page Number 1
Instrument : GCl1 Vial Number : 43
Sample Name : 011055-17 Injection Number : 1
Run Time Bar Code: Sequence Line : 8
Acquired on : 04 Nov 20 08:00 PM Instrument Method: DX.MTH

Report Created on: 05 Nov 20 10:22 AM Analysis Method : DEFAULT.MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\044F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 44
Sample Name : 011055-18 Injection Number 1
Run Time Bar Code: Sequence Line 8
Acguired on : 04 Nov 20 08:12 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:22 AM Analysis Method DEFAULT

.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\045F0801.D

Operator : TL Page Number 1

Instrument : GC1 Vial Number 45

Sample Name : 011055-19 Injection Number 1

Run Time Bar Code: _ Sequence Line 8

Acguired on : 04 Nov 20 08:24 PM Instrument Method: DX.MTH

Report Created on: 05 Nov 20 10:22 AM Analysis Method DEFAULT

.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\046F1001.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number 46
Sample Name : 011055-20 Injection Number 1
Run Time Bar Code: Seqguence Line 10
Acguired on : 04 Nov 20 08:59 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:22 AM Analysis Method DEFAULT

.MTH



W f B 0
0 0 0 0 0
~ i 3 . 41— , L ! ]‘ﬁ“ i : 1 1
o ;
Data File Name C:\HPCHEM\1\DATA\11-04-20\047F10 01.D
Operator TL Page Number 1
Instrument GC1 Vial Number 47
Sample Name : 011055-21 Injection Number 1
Run Time Bar Code: Sequence Line : 10
Acquired on : 04 Nov 20 095:10 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:22 AM Analysis Method DEFAULT

[ .MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-04-20\048F1001.D
Operator TL Page Number 1
Instrument GC1 Vial Number 48
Sample Name : 011055-22 Injection Number 1
Run Time Bar Code: Sequence Line 10
Acquired on : 04 Nov 20 09:22 BPM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:23 AM Analysis Method DEFAULT

.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\049F1001.D
Operator : TL Page Number : 1
Instrument 1 GC1 Vial Number : 49
Sample Name : 011055-23 Injection Number : 1
Run Time Bar Ccde: Sequence Line : 10
Acguired on : 04 Nov 20 09:34 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:23 AM Analysis Methcd : DEFAULT.MTH
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Data File Name : C:\HPCHEM\1\DATA\11~04-20\050F1001.D
Operator : TL Page Number 01
Instrument : GC1 Vial Number : 50
Sample Name : 011055-24 Injection Number : 1
Run Time Bar Code: ' Sequence Line : 10
Acguired on v 04 Nowv 20 09:45 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:23 AM Analysis Method : DEFAULT.MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

Report Created on:

C:\HPCHEM\ 1\DATA\11-04~20\050F1001.D

TL
GC1
011055-24

04 Nov 20
05 Nov 20

09:45 PM
10:24 AM

Page Number

Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method

1
50
1
10
DX .MTH
DEFAUL?

T'.MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-04~-20\051F1001.D
Operator TL Page Number 1
Instrument GC1 Vial Number 51
Sample Name : 011055-25 Injection Number 1
Run Time Bar Code: Sequence Line 10
Acguired on : 04 Nov 20 09:57 BPM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:24 AM Analysis Method DEFAULT

" .MTH




3 0 p o
Data File Name C:\HPCHEM\ 1\DATA\11-04-20\052F1001.D
Operator TL Page Number 1
Instrument GC1 Vial Number 52
Sample Name : 011055-26 Injection Number 1
Run Time Bar Code: Seguence Line : 10
Acguired on : 04 Nov 20 10:09 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:24 AM Analysis Metheod DEFAUL'

T.MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\053F1001.D
Operator TL Page Number 1
Instrument GC1 Vial Number 53
Sample Name : 011055-27 Injection Number 1
Run Time Bar Code: Seguence Line 10
Acguired on : 04 Nov 20 10:21 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:24 AM Analysis Method DEFAULT

.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\054F1001.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number 54
Sample Name : 011055-28 Injection Number 1
Run Time Bar Code Sequence Line : 10
Acquired on : 04 Nov 20 10:32 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:24 AM Analysis Method DEFAULT

.MTH
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Data File Name : C:\HPCHEM\1\DATA\11-04-20\055F1001.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number 55
Sample Name : 011055-29 Injection Number 1
Run Time Bar Code: Sequence Line 10
Acquired on : 04 Nov 20 10:44 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:24 AM Analysis Method DEFAULT

.MTH
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.. Data File Name : C:\HPCHEM\1\DATA\11-04-20\056F1001.D
Qperator : TL Page Number : 1
Instrument : GC1 Vial Number : 56
Sample Name : 011055-30 Injection Number : 1
Run Time Bar Code: Sequence Line : 10
Acquired on : 04 Nov 20 10:56 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:25 AM Analysis Method : DEFAULT.MTH
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Data File Name C:\HPCHEM\1\DATA\11-04-20\057F1001.D
Operator TL Page Number 1
Instrument GC1 Vial Number 57
Sample Name : 011055~31 Injection Number 1
Run Time Bar Code: Sequence Line 10
Acguired on : 04 Nov 20 11:07 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:25 AM Analysis Method DEFAULT

" .MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-04-20\019F0601.D
Operator TL Page Number 1
Instrument GC1 Vial Number 19
Sample Name : 00-2471 mb Injection Number 1
Run Time Bar Code: Sequence Line 6
Acguired on : 04 Nov 20 02:19 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:25 AM Analysis Method DEFAUL

I.MTH
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Data File Name C:\HPCHEM\ 1\DATA\11-04-20\034F0801.D
Operator TL Page Number 1
Instrument GC1 Vial Number 34
Sample Name : 00-2472 mb Injection Number 1
Run Time Bar Code: Sequence Line 8
Acquired on : 04 Nov 20 06:15 PM Instrument Method: DX.MTH
Report Created on: 05 Nov 20 10:25 AM Analysis Method DEFAULT.

MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acguired on

Report Created on:

TL
GC1

1000 Dx 61~146C

04 Nov 20
05 Nov 20

01:52 PM
10:18 AM

-20\ 005

Page Number

Vial Number
Injection Number
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3600 Fremont Ave. N.
Seattle, WA 98103

T: (206) 352-3790

F: (206) 352-7178
info@fremontanalytical.com

Floyd | Snider

Gabe Cisneros

601 Union St., Suite 600
Seattle, WA 98101

RE: POL-TPH
Work Order Number: 2011059

November 11, 2020

Attention Gabe Cisneros:

Fremont Analytical, Inc. received 15 sample(s) on 11/4/2020 for the analyses presented in the
following report.

Dissolved Gases by RSK-175

Dissolved Metals by EPA Method 200.8

lon Chromatography by EPA Method 300.0

Total Alkalinity by SM 2320B

This report consists of the following:

- Case Narrative

- Analytical Results

- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical,
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes
Project Manager

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910

Original
www.fremontanalytical.com
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Date: 11/11/2020

CLIENT:
Project:
Work Order:

Floyd | Snider
POL-TPH
2011059

Work Order Sample Summary

Lab Sample ID

2011059-001
2011059-002
2011059-003
2011059-004
2011059-005
2011059-006
2011059-007
2011059-008
2011059-009
2011059-010
2011059-011
2011059-012
2011059-013
2011059-014
2011059-015

Client Sample ID

MW-30-110220
MW-10-110220
MW-31-110220
MW-35-110220
MW-14-110220
MW-12-110320
MW-17-110320
MW-18-110320
MW-22-110320
MW-23-110320
MW-123-110320
MW-24-110320
MW-25-110320
MW-29-110320
Trip Blank

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Date/Time Collected

11/02/2020 4:41 PM
11/02/2020 3:48 PM
11/02/2020 5:10 PM
11/02/2020 5:10 PM
11/02/2020 4:50 PM
11/03/2020 10:00 AM
11/03/2020 10:17 AM
11/03/2020 9:18 AM
11/03/2020 8:31 AM
11/03/2020 8:40 AM
11/03/2020 9:00 AM
11/03/2020 9:35 AM
11/03/2020 11:45 AM
11/03/2020 9:33 AM
10/26/2020 9:00 AM

Date/Time Received

11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM
11/04/2020 7:40 AM

Original
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Case Narrative
WO#: 2011059
Date: 11/11/2020

CLIENT: Floyd | Snider
Project: POL-TPH

|. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

Il. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure
method criteria are achieved throughout the entire analytical process.

I1l. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality
control summary page(s) and/or noted below.

Original
Page 3 of 29



Qualifiers & Acronyms

WO#: 2011059
Date Reported:  11/11/2020

Quialifiers:

* - Flagged value is not within established control limits

B - Analyte detected in the associated Method Blank

D - Dilution was required

E - Value above quantitation range

H - Holding times for preparation or analysis exceeded

| - Analyte with an internal standard that does not meet established acceptance criteria
J - Analyte detected below Reporting Limit

N - Tentatively Identified Compound (TIC)

Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
(<20%RSD, <20% Drift or minimum RRF)

S - Spike recovery outside accepted recovery limits

ND - Not detected at the Reporting Limit

R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery

CCB - Continued Calibration Blank

CCV - Continued Calibration Verification

DF - Dilution Factor

DUP - Sample Duplicate

HEM - Hexane Extractable Material

ICV - Initial Calibration Verification

LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank

MDL - Method Detection Limit

MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike

Ref Val - Reference Value

REP - Sample Replicate

RL - Reporting Limit

RPD - Relative Percent Difference

SD - Serial Dilution

SGT - Silica Gel Treatment

SPK - Spike

Surr - Surrogate

Original
www.fremontanalytical.com
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider Collection Date: 11/2/2020 4:41:00 PM
Project: POL-TPH
Lab ID: 2011059-001 Matrix: Groundwater
Client Sample ID: MW-30-110220
Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane ND 0.00863 mg/L 1 11/5/2020 3:04:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 57.9 2.50 DH mg/L 25 11/4/2020 7:25:00 PM
Nitrate (as N) 60.4 1.00 DEQ mg/L 10 11/4/2020 11:04:00 AM
Sulfate 234 7.50 D mg/L 25 11/4/2020 7:25:00 PM
NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria
E - Estimated value. The amount exceeds the linear working range of the instrument.

Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 492 2.00 po/L 1 11/5/2020 8:58:14 PM
Total Alkalinity by SM 2320B Batch ID: R63316 Analyst: WF
Alkalinity, Total (As CaCO3) 152 2.50 mg/L 1 11/9/2020 4:25:33 PM
Original
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider Collection Date: 11/2/2020 3:48:00 PM
Project: POL-TPH
Lab ID: 2011059-002 Matrix: Groundwater
Client Sample ID: MW-10-110220
Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane 4.43 0.432 D mg/L 50 11/5/2020 4:03:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) ND 0.200 DH mg/L 2 11/4/2020 7:48:00 PM
Nitrate (as N) ND 1.00 DQ mg/L 10 11/4/2020 11:27:00 AM
Sulfate ND 0.600 D mg/L 2 11/4/2020 7:48:00 PM
NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria
Diluted due to high levels of non-target analytes.

Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 2,340 20.0 D po/L 10 11/10/2020 1:24:18 PM
Total Alkalinity by SM 2320B Batch ID: R63316 Analyst: WF
Alkalinity, Total (As CaCO3) 132 2.50 mg/L 1 11/9/2020 4:25:33 PM
Original
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH
Lab ID: 2011059-003
Client Sample ID: MW-31-110220

Collection Date: 11/2/2020 5:10:00 PM

Matrix: Groundwater

Analyses Result RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane 0.0221 0.00863 mg/L 1 11/5/2020 3:06:00 PM

lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 151 0.200 DH mg/L 2 11/4/2020 9:20:00 PM
Nitrate (as N) 1.33 1.00 DQ mg/L 10 11/4/2020 11:50:00 AM
Sulfate 15.8 0.600 D mg/L 2 11/4/2020 9:20:00 PM
NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria

Dissolved Metals by EPA Method 200.8
Manganese 2.14 2.00
Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 206 2.50

Original

Batch ID: 30296 Analyst: CO

pg/L 1 11/5/2020 9:09:21 PM

Batch ID: R63316 Analyst: WF

mg/L 1 11/9/2020 4:25:33 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-004

Client Sample ID: MW-35-110220

Collection Date: 11/2/2020 5:10:00 PM

Matrix: Groundwater

Analyses Result RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane 0.0167 0.00863 mg/L 1 11/5/2020 3:08:00 PM

lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 5.33 0.500 DH mg/L 5 11/5/2020 11:31:00 AM
Nitrate (as N) 4.74 1.00 DQ mg/L 10 11/4/2020 12:13:00 PM
Sulfate 6.67 0.600 D mg/L 2 11/4/2020 9:43:00 PM
NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria

Dissolved Metals by EPA Method 200.8
Manganese 6.39 2.00
Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 88.2 2.50

Original

Batch ID: 30296 Analyst: CO

pg/L 1 11/5/2020 9:14:55 PM

Batch ID: R63316 Analyst: WF

mg/L 1 11/9/2020 4:25:33 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-005

Client Sample ID: MW-14-110220

Collection Date: 11/2/2020 4:50:00 PM

Matrix: Groundwater

Analyses Result RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane ND 0.00863 mg/L 1 11/5/2020 3:11:00 PM

lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 3.56 0.200 DH mg/L 2 11/5/2020 12:48:00 AM
Nitrate (as N) 2.87 1.00 DQ mg/L 10 11/4/2020 12:36:00 PM
Sulfate 28.8 1.50 D mg/L 5 11/5/2020 11:54:00 AM
NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria

Dissolved Metals by EPA Method 200.8
Manganese 18.6 2.00
Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 216 2.50

Original

Batch ID: 30296 Analyst: CO

pg/L 1 11/5/2020 9:20:29 PM

Batch ID: R63316 Analyst: WF

mg/L 1 11/9/2020 4:25:33 PM
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Analytical Report

Work Order:

2011059

Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-006

Client Sample ID: MW-12-110320

Matrix: Groundwater

Collection Date: 11/3/2020 10:00:00 AM

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane 10.7 0.863 D mg/L 100 11/5/2020 4:05:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) ND 0.100 mg/L 1 11/5/2020 1:12:00 AM
Sulfate 0.358 0.300 mg/L 1 11/5/2020 1:12:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 19.8 2.00 uo/L 1 11/5/2020 9:26:02 PM
Total Alkalinity by SM 2320B Batch ID: R63316 Analyst: WF
Alkalinity, Total (As CaCO3) 186 2.50 mg/L 1 11/9/2020 4:25:33 PM

Original
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-007

Client Sample ID: MW-17-110320

Collection Date: 11/3/2020 10:17:00 AM

Matrix: Groundwater

Analyses Result RL Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane ND 0.00863 mg/L 1 11/5/2020 3:17:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 1.98 0.100 mg/L 1 11/5/2020 1:35:00 AM
Sulfate 9.36 0.300 mg/L 1 11/5/2020 1:35:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 2.48 2.00 uo/L 1 11/5/2020 9:42:46 PM
Total Alkalinity by SM 2320B Batch ID: R63316 Analyst: WF
Alkalinity, Total (As CaCO3) 93.1 2.50 mg/L 1 11/9/2020 4:25:33 PM
Original
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Analytical Report

Work Order:

2011059

Date Reported: 11/11/2020

Client: Floyd | Snider
Project: POL-TPH

Collection Date: 11/3/2020 9:18:00 AM

Lab ID: 2011059-008 Matrix: Groundwater
Client Sample ID: MW-18-110320
Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane 0.0185 0.00863 mg/L 1 11/5/2020 3:25:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 1.60 1.00 D mg/L 10 11/5/2020 2:44:00 AM
Sulfate 7.52 3.00 D mg/L 10 11/5/2020 2:44:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 11.7 2.00 uo/L 1 11/5/2020 9:48:19 PM
Total Alkalinity by SM 2320B Batch ID: R63317 Analyst: WF
Alkalinity, Total (As CaCO3) 68.6 2.50 mg/L 1 11/11/2020 12:04:59 PM

Original
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-009

Client Sample ID: MW-22-110320

Analyses Result

Collection Date: 11/3/2020 8:31:00 AM

Matrix: Groundwater

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175

Methane 2.96

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Nitrate (as N) ND
Sulfate 0.326

Dissolved Metals by EPA Method 200.8

Manganese 1,090

Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 157

Original

Batch ID: R63192 Analyst: MS

0.173 D mg/L 20 11/5/2020 4:08:00 PM

Batch ID: 30290 Analyst: SS

1.00 D mg/L 10 11/5/2020 3:08:00 AM
0.100 H mg/L 1 11/5/2020 12:17:00 PM
0.300 mg/L 1 11/5/2020 12:17:00 PM

Batch ID: 30296 Analyst: CO

2.00 pg/L 1 11/5/2020 9:53:53 PM

Batch ID: R63317 Analyst: WF

2.50 mg/L 1 11/11/2020 12:04:59 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-010

Client Sample ID: MW-23-110320

Analyses Result

Collection Date: 11/3/2020 8:40:00 AM

Matrix: Groundwater

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175
Methane 0.458

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Sulfate 13.9
NOTES:

Diluted due to high levels of non-target analytes.
Dissolved Metals by EPA Method 200.8

Manganese 3,690
Total Alkalinity by SM 23208

Alkalinity, Total (As CaCO3) 88.2

Original

Batch ID: R63192 Analyst: MS

0.0863 D mg/L 10 11/5/2020 3:54:00 PM
Batch ID: 30290 Analyst: SS
1.00 D mg/L 10 11/5/2020 3:31:00 AM
3.00 D mg/L 10 11/5/2020 3:31:00 AM
Batch ID: 30296 Analyst: CO

20.0 D Hg/L 10 11/10/2020 1:29:52 PM

Batch ID: R63317 Analyst: WF

2.50 mg/L 1 11/11/2020 12:04:59 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-011

Client Sample ID: MW-123-110320

Analyses Result

Collection Date: 11/3/2020 9:00:00 AM

Matrix: Groundwater

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175
Methane 0.354

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Sulfate 13.6
NOTES:

Diluted due to high levels of non-target analytes.
Dissolved Metals by EPA Method 200.8
Manganese 3,960

Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 103

Original

Batch ID: R63192 Analyst: MS

0.0863 D mg/L 10 11/5/2020 3:56:00 PM
Batch ID: 30290 Analyst: SS
1.00 D mg/L 10 11/5/2020 3:54:00 AM
3.00 D mg/L 10 11/5/2020 3:54:00 AM
Batch ID: 30296 Analyst: CO

20.0 D Hg/L 10 11/10/2020 1:35:26 PM

Batch ID: R63317 Analyst: WF

2.50 mg/L 1 11/11/2020 12:04:59 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-012

Client Sample ID: MW-24-110320

Collection Date: 11/3/2020 9:35:00 AM

Matrix: Groundwater

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane ND 0.00863 mg/L 1 11/5/2020 3:35:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 2.29 1.00 D mg/L 10 11/5/2020 4:17:00 AM
Sulfate 7.63 3.00 D mg/L 10 11/5/2020 4:17:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 3.14 2.00 uo/L 1 11/5/2020 10:10:34 PM
Total Alkalinity by SM 2320B Batch ID: R63317 Analyst: WF
Alkalinity, Total (As CaCO3) 118 2.50 mg/L 1 11/11/2020 12:04:59 PM

Original
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-013

Client Sample ID: MW-25-110320

Analyses Result

Collection Date: 11/3/2020 11:45:00 AM

Matrix: Groundwater

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175

Methane 7.33

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Nitrate (as N) ND
Sulfate 0.349

Dissolved Metals by EPA Method 200.8

Manganese 1,950

Total Alkalinity by SM 2320B

Alkalinity, Total (As CaCO3) 191

Original

Batch ID: R63192 Analyst: MS

0.432 D mg/L 50 11/5/2020 3:59:00 PM
Batch ID: 30290 Analyst: SS
1.00 D mg/L 10 11/5/2020 4:40:00 AM
0.100 H mg/L 1 11/5/2020 12:40:00 PM
0.300 mg/L 1 11/5/2020 12:40:00 PM
Batch ID: 30296 Analyst: CO
2.00 Ho/L 1 11/5/2020 10:16:08 PM

Batch ID: R63317 Analyst: WF

2.50 mg/L 1 11/11/2020 12:04:59 PM
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Analytical Report

Work Order: 2011059
Date Reported: 11/11/2020

Client: Floyd | Snider

Project: POL-TPH

Lab ID: 2011059-014

Client Sample ID: MW-29-110320

Collection Date: 11/3/2020 9:33:00 AM

Matrix: Groundwater

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R63192 Analyst: MS
Methane ND 0.00863 mg/L 1 11/5/2020 3:41:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 30290 Analyst: SS
Nitrate (as N) 2.06 1.00 D mg/L 10 11/5/2020 5:03:00 AM
Sulfate 12.9 0.600 D mg/L 2 11/5/2020 1:03:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 30296 Analyst: CO
Manganese 2.48 2.00 uo/L 1 11/5/2020 10:21:42 PM
Total Alkalinity by SM 2320B Batch ID: R63317 Analyst: WF
Alkalinity, Total (As CaCO3) 63.7 2.50 mg/L 1 11/11/2020 12:04:59 PM

Original
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Date: 11/11/2020

CLIENT: Floyd | Snider o

Project: POL-TPH Total Alkalinity by SM 2320B
Sample ID: MB-R63316 SampType: MBLK Units: mg/L Prep Date: 11/9/2020 RunNo: 63316

Client ID:  MBLKW Batch ID: R63316 Analysis Date: 11/9/2020 SeqNo: 1270833

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) ND 2.50

Sample ID: LCS-R63316 SampType: LCS Units: mg/L Prep Date: 11/9/2020 RunNo: 63316

ClientID: LCSW Batch ID:  R63316 Analysis Date: 11/9/2020 SegNo: 1270834

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 102 2.50 100.0 0 102 99.6 108

Sample ID: 2011059-001CDUP SampType: DUP Units: mg/L Prep Date: 11/9/2020 RunNo: 63316

Client ID:  MW-30-110220 Batch ID: R63316 Analysis Date: 11/9/2020 SegNo: 1270836

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 157 2.50 151.9 3.17 20
Sample ID: MB-R63317 SampType: MBLK Units: mg/L Prep Date: 11/11/2020 RunNo: 63317

Client ID:  MBLKW Batch ID:  R63317 Analysis Date: 11/11/2020 SeqNo: 1270844

Analyte Result RL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) ND 2.50

Sample ID: LCS-R63317 SampType: LCS Units: mg/L Prep Date: 11/11/2020 RunNo: 63317

Client ID: LCSW Batch ID:  R63317 Analysis Date: 11/11/2020 SeqgNo: 1270845

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 102 2.50 100.0 0 102 99.6 108

Original
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Date: 11/11/2020

Work Order: 2011059

QC SUMMARY REPORT

CLIENT: Floyd | Snider

Project: POL-TPH Total Alkalinity by SM 2320B
Sample ID: 2011059-008CDUP SampType: DUP Units: mg/L Prep Date: 11/11/2020 RunNo: 63317

Client ID: MW-18-110320 Batch ID: R63317 Analysis Date: 11/11/2020 SeqNo: 1270847

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 73.5 2.50 68.60 6.90 20

Original
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Date: 11/11/2020

Work Order: 2011059
CLIENT: Floyd | Snider
Project: POL-TPH

QC SUMMARY REPORT
lon Chromatography by EPA Method 300.0

Sample ID: MB-30289

SampType: MBLK

Units: mg/L

Prep Date: 11/4/2020

RunNo: 63239

Client ID:  MBLKW Batch ID: 30289 Analysis Date: 11/4/2020 SeqNo: 1269089
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) ND 0.100 Q

NOTES:

Q - Indicates an analyte with a continuing calibration that does not meet established acceptance criteria

Sample ID: LCS-30289

SampType: LCS

Units: mg/L

Prep Date: 11/4/2020

RunNo: 63239

Client ID: LCSW Batch ID: 30289 Analysis Date: 11/4/2020 SegNo: 1269090

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Nitrate (as N) 0.677 0.100 0.7500 0 90.3 90 110

Sample ID: LCS-30290 SampType: LCS Units: mg/L Prep Date: 11/4/2020 RunNo: 63240

ClientID: LCSW Batch ID: 30290 Analysis Date: 11/4/2020 SeqNo: 1269137

Analyte Result RL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 0.708 0.100 0.7500 0 94.4 90 110

Sulfate 3.58 0.300 3.750 0 95.4 90 110

Sample ID: MB-30290 SampType: MBLK Units: mg/L Prep Date: 11/4/2020 RunNo: 63240

Client ID:  MBLKW Batch ID: 30290 Analysis Date: 11/4/2020 SeqgNo: 1269139

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) ND 0.100

Sulfate ND 0.300

Sample ID: 2011059-002CDUP SampType: DUP Units: mg/L Prep Date: 11/4/2020 RunNo: 63240

Client ID:  MW-10-110220 Batch ID: 30290 Analysis Date: 11/4/2020 SeqgNo: 1269142

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) ND 0.200 0 20 DH

Original

Page 21 of 29



Date: 11/11/2020

Work Order: 2011059

CLIENT: Floyd | Snider
Project: POL-TPH

QC SUMMARY REPORT
lon Chromatography by EPA Method 300.0

Sample ID: 2011059-002CDUP
Client ID:  MW-10-110220

SampType: DUP
Batch ID: 30290

Prep Date: 11/4/2020
Analysis Date: 11/4/2020

RunNo: 63240
SeqNo: 1269142

Analyte Result RL %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Sulfate ND 0.600 0 20 D
Sample ID: 2011059-002CMS SampType: MS Prep Date: 11/4/2020 RunNo: 63240

Client ID:  MW-10-110220 Batch ID: 30290 Analysis Date: 11/4/2020 SeqNo: 1269143

Analyte Result RL %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 1.45 0.200 96.4 80 120 DH
Sulfate 7.15 0.600 87.5 80 120 D
Sample ID: 2011059-002CMSD SampType: MSD Prep Date: 11/4/2020 RunNo: 63240

Client ID:  MW-10-110220 Batch ID: 30290 Analysis Date: 11/4/2020 SeqNo: 1269144

Analyte Result RL %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 1.43 0.200 95.6 80 120 1.446 0.833 20 DH
Sulfate 7.10 0.600 86.9 80 120 7.150 0.645 20 D
Sample ID: 2011061-002ADUP SampType: DUP Prep Date: 11/4/2020 RunNo: 63240

Client ID: BATCH Batch ID: 30290 Analysis Date: 11/4/2020 SeqNo: 1269151

Analyte Result RL %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 0.224 0.100 0.2270 1.33 20

Sulfate 2.56 0.300 2.555 0.235 20
Sample ID: 2011061-002AMS SampType: MS Prep Date: 11/4/2020 RunNo: 63240

Client ID: BATCH Batch ID: 30290 Analysis Date: 11/5/2020 SeqNo: 1269152

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 0.962 0.100 98.0 80 120

Original
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Date: 11/11/2020

Work Order: 2011059 QC SUMMARY REPORT
CLIENT: Floyd | Snider

Project: POL-TPH lon Chromatography by EPA Method 300.0
Sample ID: 2011061-002AMS SampType: MS Units: mg/L Prep Date: 11/4/2020 RunNo: 63240

Client ID: BATCH Batch ID: 30290 Analysis Date: 11/5/2020 SeqNo: 1269152

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Sulfate 6.64 0.300 3.750 2.555 109 80 120

Original
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Date: 11/11/2020

CLIENT: Floyd | Snider _
Project: POL-TPH Dissolved Metals by EPA Method 200.8
Sample ID: MB-30296 SampType: MBLK Units: pg/L Prep Date: 11/5/2020 RunNo: 63216
Client ID:  MBLKW Batch ID: 30296 Analysis Date: 11/5/2020 SeqNo: 1268588
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese ND 2.00
Sample ID: MB-30280FB SampType: MBLK Units: pg/L Prep Date: 11/5/2020 RunNo: 63216
Client ID:  MBLKW Batch ID: 30296 Analysis Date: 11/5/2020 SegNo: 1268590
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese ND 2.00

NOTES:

Filter Blank
Sample ID: 2011057-001BDUP SampType: DUP Units: pg/L Prep Date: 11/5/2020 RunNo: 63216
Client ID: BATCH Batch ID: 30296 Analysis Date: 11/5/2020 SegNo: 1268592
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 9.34 2.00 9.420 0.805 30
Sample ID: 2011057-001BMS SampType: MS Units: pg/L Prep Date: 11/5/2020 RunNo: 63216
Client ID: BATCH Batch ID: 30296 Analysis Date: 11/5/2020 SegNo: 1268593
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 567 2.00 500.0 9.420 112 70 130
Sample ID: 2011057-001BMSD SampType: MSD Units: pg/L Prep Date: 11/5/2020 RunNo: 63216
Client ID: BATCH Batch ID: 30296 Analysis Date: 11/5/2020 SegNo: 1268594
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 560 2.00 500.0 9.420 110 70 130 567.0 1.26 30

Original
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Date: 11/11/2020

Work Order: 2011059 QC SUMMARY REPORT
CLIENT: Floyd | Snider

Project: POL-TPH Dissolved Metals by EPA Method 200.8
Sample ID: LCS-30296 SampType: LCS Units: pg/L Prep Date: 11/5/2020 RunNo: 63216

Client ID: LCSW Batch ID: 30296 Analysis Date: 11/10/2020 SeqNo: 1269833

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 103 2.00 100.0 0 103 85 115
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Date: 11/11/2020

Work Order: 2011059

QC SUMMARY REPORT

CLIENT: Floyd | Snider _

Project: POL-TPH Dissolved Gases by RSK-175

Sample ID: LCS-R63192 SampType: LCS Units: mg/L Prep Date: 11/5/2020 RunNo: 63192

Client ID: LCSW Batch ID:  R63192 Analysis Date: 11/5/2020 SeqgNo: 1268280

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Methane 1,060 0.00863 1,000 0 106 70 130

Sample ID: MB-R63192 SampType: MBLK Units: mg/L Prep Date: 11/5/2020 RunNo: 63192

Client ID:  MBLKW Batch ID:  R63192 Analysis Date: 11/5/2020 SeqNo: 1268281

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Methane ND 0.00863

Sample ID: 2011059-002AREP SampType: REP Units: mg/L Prep Date: 11/5/2020 RunNo: 63192

Client ID:  MW-10-110220 Batch ID: R63192 Analysis Date: 11/5/2020 SegNo: 1268257

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Methane 6.23 0.00863 6.779 8.47 30 E
NOTES:

E - Estimated value. The amount exceeds the linear working range of the instrument.

Original
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Sample Log-In Check List

Client Name: FS Work Order Number: 2011059
Logged by: Clare Griggs Date Received: 11/4/2020 7:40:00 AM

Chain of Custody

1. Is Chain of Custody complete? Yes No [] Not Present [
2. How was the sample delivered? Client
Log In

3. Coolers are present? Yes No [] NA []
4. Shipping container/cooler in good condition? Yes No []

5. Custody Seals present on shipping container/cooler? Yes [] No [] Not Present

(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes No [] NA [
7. Were all items received at a temperature of >2°Cto 6°C  * Yes No [ NA [
8. Sample(s) in proper container(s)? Yes No [

9. Sufficient sample volume for indicated test(s)? Yes No [ ]

10. Are samples properly preserved? Yes No []

11. Was preservative added to bottles? Yes [] No NA [
12. Is there headspace in the VOA vials? Yes [] No NA [
13. Did all samples containers arrive in good condition(unbroken)? Yes No [

14. Does paperwork match bottle labels? Yes No [ ]

15. Are matrices correctly identified on Chain of Custody? Yes No [ ]

16. Is it clear what analyses were requested? Yes No []

17. Were all holding times able to be met? Yes No []

Special Handling (if applicable
18. Was client notified of all discrepancies with this order? Yes [] No [ ] NA

Person Notified:
By Whom:
Regarding:

Date: |
Via: [ ] eMail [ ] Phone [ ] Fax [ |InPerson

l
I
I
Client Instructions: |

19. Additional remarks:

Iltem Information

Item # Temp °C
Sample 1 5.2
Sample 2 2.6

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
Arina Podnozova, B.S. fbi@isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

March 4, 2021

Megan King, Project Manager
Floyd-Snider

Two Union Square, Suite 600
601 Union St

Seattle, WA 98101

Dear Ms King:

Included are the results from the testing of material submitted on February 24, 2021
from the POL-TPH, F&BI 102393 project. There are 57 pages included in this report.
Any samples that may remain are currently scheduled for disposal in 30 days, or as
directed by the Chain of Custody document. If you would like us to return your
samples or arrange for long term storage at our offices, please contact us as soon as
possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

e

Michael Erdahl
Project Manager

Enclosures

¢: Gabriel Cisneros
FDS0304R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on February 24, 2020 by Friedman
& Bruya, Inc. from the Floyd-Snider POL-TPH, F&BI 102393 project. Samples were
logged in under the laboratory ID’s listed below.

Laboratory ID Floyd-Snider
102393 -01 MW-37-022321
102393 -02 MW-38-022321
102393 -03 MW-36-022321
102393 -04 UST-04-022321
102393 -05 MW-26-022321
102393 -06 MW-24-022321
102393 -07 MW-06-022321
102393 -08 MW-39-022321
102393 -09 MW-25-022321
102393 -10 MW-20-022321
102393 -11 MW-10-022321
102393 -12 MW-03-022321
102393 -13 MW-103-022321
102393 -14 T-2-022321
102393 -15 MW-31-022321
102393 -16 MW-15-022321
102393 -17 MW-02-022321
102393 -18 MW-08-022321
102393 -19 MW-12-022321
102393 -20 MW-04-022421
102393 -21 MW-35-022421
102393 -22 MW-28-022421
102393 -23 MW-07-022421
102393 -24 MW-135-022421
102393 -25 MW-30-022421
102393 -26 MW-18-022421
102393 -27 MW-40-022421
102393 -28 MW-23-022421
102393 -29 MW-22-022421
102393 -30 MW-17-022421
102393 -31 MW-29-022421
102393 -32 MW-34-022421
102393 -33 MW-14-022421
102393 -34 MW-33-022421
102393 -35 MW-05-022421

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21

Date Analyzed: 02/26/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 51-134)
MW-37-022321 260 97
102393-01

MW-38-022321 <100 95
102393-02

MW-36-022321 <100 89
102393-03

UST-04-022321 <100 91
102393-04

MW-26-022321 <100 90
102393-05

MW-24-022321 <100 89
102393-06

MW-06-022321 <100 88
102393-07

MW-39-022321 500 100
102393-08

MW-25-022321 <100 92
102393-09

MW-20-022321 2,600 125

102393-10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21

Date Analyzed: 02/26/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 51-134)
MW-10-022321 5,800 100
102393-11

MW-03-022321 950 95
102393-12

MW-103-022321 870 93
102393-13

T-2-022321 <100 90
102393-14

MW-31-022321 <100 90
102393-15

MW-15-022321 <100 89
102393-16

MW-02-022321 <100 92
102393-17

MW-08-022321 2,900 87
102393-18

MW-12-022321 4,900 89
102393-19

MW-04-022421 <100 90

102393-20



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21

Date Analyzed: 02/26/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 51-134)
MW-35-022421 <100 91
102393-21

MW-28-022421 <100 88
102393-22

MW-07-022421 490 100
102393-23

MW-135-022421 <100 91
102393-24

MW-30-022421 <100 90
102393-25

MW-18-022421 <100 90
102393-26

MW-40-022421 2,300 85
102393-27

MW-23-022421 <100 91
102393-28

MW-22-022421 <100 91
102393-29

MW-17-022421 <100 91

102393-30



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21

Date Analyzed: 02/26/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE
USING METHOD NWTPH-Gx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 51-134)
MW-29-022421 <100 90
102393-31

MW-34-022421 <100 94
102393-32

MW-14-022421 <100 90
102393-33

MW-33-022421 190 91
102393-34

MW-05-022421 <100 91
102393-35

Method Blank <100 89
01-350 MB

Method Blank <100 89

01-351 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 and 03/01/21
Date Analyzed: 02/25/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca5-Cse) (Limit 41-152)
MW-37-022321 63 x <250 55
102393-01

MW-38-022321 <50 <250 110
102393-02

MW-36-022321 <50 <250 101
102393-03

UST-04-022321 87 x 290 x 100
102393-04

MW-26-022321 <50 <250 108
102393-05

MW-24-022321 <50 <250 100
102393-06

MW-06-022321 630 x <250 110
102393-07

MW-39-022321 4,800 x 800 x 97
102393-08

MW-25-022321 <50 <250 98
102393-09

MW-20-022321 1,000 x 490 x 98

102393-10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 and 03/01/21
Date Analyzed: 02/25/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca5-Cse) (Limit 41-152)
MW-10-022321 1,600 x <250 92
102393-11

MW-03-022321 1,200 x 550 x 92
102393-12

MW-103-022321 1,200 x 550 x 99
102393-13

T-2-022321 54 x <250 104
102393-14

MW-31-022321 <50 <250 102
102393-15

MW-15-022321 54 x <250 82
102393-16

MW-02-022321 110 x <250 102
102393-17

MW-08-022321 2,200 x 480 x 105
102393-18

MW-12-022321 1,100 x <250 111
102393-19

MW-04-022421 520 x 440 x 112

102393-20



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 and 03/01/21
Date Analyzed: 02/25/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca5-Cse) (Limit 41-152)
MW-35-022421 470 x <250 92
102393-21

MW-28-022421 1,200 x 680 x 94
102393-22

MW-07-022421 590 <250 96
102393-23

MW-135-022421 520 x 270 x 103
102393-24

MW-30-022421 940 x 550 x 110
102393-25

MW-18-022421 <50 <250 104
102393-26

MW-40-022421 2,500 290 x 108
102393-27

MW-23-022421 <50 <250 104
102393-28

MW-22-022421 <50 <250 104
102393-29

MW-17-022421 53 x <250 106

102393-30



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21

Date Received: 02/24/21

Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 and 03/01/21
Date Analyzed: 02/25/21 and 03/01/21

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca5-Cse) (Limit 41-152)
MW-29-022421 <50 <250 111
102393-31

MW-34-022421 1,500 x 310 x 109
102393-32

MW-14-022421 <50 <250 84
102393-33

MW-33-022421 830 x <220 92
102393-34

MW-05-022421 790 x 520 x 94
102393-35

Method Blank <50 <250 96
01-498 MB

Method Blank <50 <250 103
01-499 MB

Method Blank <50 <250 106

01-512 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-37-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-01
Date Analyzed: 02/25/21 Data File: 022510.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 98 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene 3.7
m,p-Xylene 2.7
0-Xylene <1

10



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-38-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-02
Date Analyzed: 02/25/21 Data File: 022511.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 86 113
Toluene-d8 99 88 114
4-Bromofluorobenzene 96 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

11



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-36-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-03
Date Analyzed: 02/25/21 Data File: 022512.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: UST-04-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-04
Date Analyzed: 02/25/21 Data File: 022513.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 99 88 114
4-Bromofluorobenzene 98 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

13



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-26-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-05
Date Analyzed: 02/25/21 Data File: 022515.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 94 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

14



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-24-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-06
Date Analyzed: 02/25/21 Data File: 022516.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 100 88 114
4-Bromofluorobenzene 95 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

15



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-06-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-07
Date Analyzed: 02/25/21 Data File: 022517.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

16



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-39-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-08
Date Analyzed: 02/25/21 Data File: 022518.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 104 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 103 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

17



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-25-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-09
Date Analyzed: 02/25/21 Data File: 022519.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 100 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

18



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-20-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-10
Date Analyzed: 02/25/21 Data File: 022520.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 109 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 0.86
Toluene 1.8
Ethylbenzene 4.3
m,p-Xylene <2
0-Xylene <1

19



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-10-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/26/21 Lab ID: 102393-11
Date Analyzed: 02/26/21 Data File: 022611.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 106 88 114
4-Bromofluorobenzene 107 88 112

Concentration

Compounds: ug/L (ppb)
Toluene 31
Ethylbenzene 68
m,p-Xylene 45
0-Xylene 1.1

20



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-10-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-11 1/10
Date Analyzed: 02/25/21 Data File: 022521.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 98 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 180

21



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-03-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-12
Date Analyzed: 02/25/21 Data File: 022522.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 104 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 0.88
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

22



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-103-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-13
Date Analyzed: 02/25/21 Data File: 022523.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 103 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 0.89
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

23



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: T-2-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-14
Date Analyzed: 02/25/21 Data File: 022524.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 100 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

24



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-31-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-15
Date Analyzed: 02/25/21 Data File: 022525.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 100 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

25



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-15-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-16
Date Analyzed: 02/25/21 Data File: 022540.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

26



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-02-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-17
Date Analyzed: 02/25/21 Data File: 022541.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 95 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

27



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-08-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-18
Date Analyzed: 02/25/21 Data File: 022542.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 109 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 1.1
Toluene 1.9
Ethylbenzene <1
m,p-Xylene 2.3
0-Xylene <1

28



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-12-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/26/21 Lab ID: 102393-19
Date Analyzed: 02/26/21 Data File: 022612.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 104 88 114
4-Bromofluorobenzene 103 88 112

Concentration

Compounds: ug/L (ppb)
Toluene 23
Ethylbenzene 36
m,p-Xylene 38
0-Xylene 1.0
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-12-022321 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-19 1/10
Date Analyzed: 02/25/21 Data File: 022543.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 106 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 95 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 180

30



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-04-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-20
Date Analyzed: 02/25/21 Data File: 022544.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 104 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 96 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-35-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-21
Date Analyzed: 02/25/21 Data File: 022545.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

32



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-28-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-22
Date Analyzed: 02/26/21 Data File: 022546.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 99 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 98 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

33



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-07-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-23
Date Analyzed: 02/26/21 Data File: 022547.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 100 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

34



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-135-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-24
Date Analyzed: 02/26/21 Data File: 022548.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 929 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-30-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-25
Date Analyzed: 02/26/21 Data File: 022549.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 95 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-18-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-26
Date Analyzed: 02/26/21 Data File: 022550.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-40-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/26/21 Lab ID: 102393-27
Date Analyzed: 02/26/21 Data File: 022613.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 929 88 112

Concentration

Compounds: ug/L (ppb)
Toluene 9.7
Ethylbenzene 2.6
m,p-Xylene 4.5
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-40-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-27 1/10
Date Analyzed: 02/26/21 Data File: 022551.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 100 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 96 88 112

Concentration

Compounds: ug/L (ppb)
Benzene 200
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-23-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/26/21 Lab ID: 102393-28
Date Analyzed: 02/26/21 Data File: 022614.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 102 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-22-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-29
Date Analyzed: 02/26/21 Data File: 022553.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 100 88 114
4-Bromofluorobenzene 95 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-17-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-30
Date Analyzed: 02/26/21 Data File: 022554.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 106 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 929 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-29-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-31
Date Analyzed: 02/26/21 Data File: 022555.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 97 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-34-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-32
Date Analyzed: 02/26/21 Data File: 022556.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 102 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1

44



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-14-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-33
Date Analyzed: 02/26/21 Data File: 022557.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 96 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 929 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-33-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-34
Date Analyzed: 02/26/21 Data File: 022558.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 104 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 98 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: MW-05-022421 Client: Floyd-Snider
Date Received: 02/24/21 Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 102393-35
Date Analyzed: 02/26/21 Data File: 022559.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 95 86 113
Toluene-d8 103 88 114
4-Bromofluorobenzene 94 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: Method Blank Client: Floyd-Snider
Date Received: Not Applicable Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 01-435 mb
Date Analyzed: 02/25/21 Data File: 022508.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 101 86 113
Toluene-d8 100 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Volatile Compounds By EPA Method 8260D

Client Sample ID: Method Blank Client: Floyd-Snider
Date Received: Not Applicable Project: POL-TPH, F&BI 102393
Date Extracted: 02/25/21 Lab ID: 01-441 mb
Date Analyzed: 02/25/21 Data File: 022539.D
Matrix: Water Instrument: GCMS4
Units: ug/L (ppb) Operator: JCM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
1,2-Dichloroethane-d4 103 86 113
Toluene-d8 101 88 114
4-Bromofluorobenzene 97 88 112

Concentration

Compounds: ug/L (ppb)
Benzene <0.35
Toluene <1
Ethylbenzene <1
m,p-Xylene <2
0-Xylene <1
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TPH AS GASOLINE
USING METHOD NWTPH-Gx

Laboratory Code: 102393-17 (Matrix Spike)

Percent Percent
Sample Recovery  Recovery  Acceptance RPD
Analyte Reporting Units Spike Level Result MS MSD Criteria (Limit 20)
Gasoline ug/L (ppb) 1,000 <100 91 929 53-117 8
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Gasoline ug/L (ppb) 1,000 104 69-134
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TPH AS GASOLINE
USING METHOD NWTPH-Gx

Laboratory Code: 102393-04 (Matrix Spike)
Percent Percent

Reporting Spike Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Gasoline ug/L (ppb) 1,000 <100 94 97 53-117 3

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Gasoline ug/L (ppb) 1,000 97 69-134
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 102393-04 (Matrix Spike)
Percent  Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 300 87 98 50-150 12
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended ug/L (ppb) 2,500 106 63-142
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 102393-17 (Matrix Spike)
Percent  Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 <50 89 88 50-150 1
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike  Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended ug/L (ppb) 2,500 93 63-142
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting Spike  Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 82 82 63-142 0
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR VOLATILES BY EPA METHOD 8260D

Laboratory Code: 102393-04 (Matrix Spike)
Percent  Percent
Reporting  Spike Sample Recovery Recovery Acceptance RPD

Analyte Units Level Result MS MSD Criteria  (Limit 20)
Benzene ug/L (ppb) 10 <0.35 102 929 57-135 3
Toluene ug/L (ppb) 10 <1 98 97 50-137 1
Ethylbenzene ug/L (ppb) 10 <1 99 97 60-133 2
m,p-Xylene ug/L (ppb) 20 <2 101 99 69-135 2
0-Xylene ug/L (ppb) 10 <1 101 97 60-140 4

Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting Spike Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Benzene ug/L (ppb) 10 96 99 69-134 3
Toluene ug/L (ppb) 10 93 97 72-122 4
Ethylbenzene ug/L (ppb) 10 93 96 77-124 3
m,p-Xylene ug/L (ppb) 20 95 98 81-112 3
0-Xylene ug/L (ppb) 10 96 98 81-121 2
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/04/21
Date Received: 02/24/21
Project: POL-TPH, F&BI 102393

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR VOLATILES BY EPA METHOD 8260D

Laboratory Code:

102393-17 (Matrix Spike)

Percent  Percent

Reporting  Spike Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria  (Limit 20)
Benzene ug/L (ppb) 10 <0.35 100 929 57-135 1
Toluene ug/L (ppb) 10 <1 96 95 50-137 1
Ethylbenzene ug/L (ppb) 10 <1 95 95 60-133 0
m,p-Xylene ug/L (ppb) 20 <2 97 98 69-135 1
0-Xylene ug/L (ppb) 10 <1 97 98 60-140 1
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting Spike Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Benzene ug/L (ppb) 10 94 93 69-134 1
Toluene ug/L (ppb) 10 93 93 72-122 0
Ethylbenzene ug/L (ppb) 10 93 92 77-124 1
m,p-Xylene ug/L (ppb) 20 94 94 81-112 0
0-Xylene ug/L (ppb) 10 94 92 81-121 2

56



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The analyte is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.
ip - Recovery fell outside of control limits due to sample matrix effects.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
1s an estimate.

i1 - The laboratory control sam%le(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

c - The sample was received with incorrect preservation or in a container not approved by the method.
he value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\015F1101.D
Operator : TL Page Number 1
Instrument : GC1 ’ Vial Number : 15
Sample Name : 102393-01 Injection Number : 1
Run Time Bar Code: Sequence Line : 11
Acgquired on : 25 Feb 21 02:49 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:00 AM Analysis Method : COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\016F1101.D
Operator TL Page Number 1
Instrument GC1 Vial Number 16
Sample Name : 102393-02 Injection Number 1
Run Time Bar Code: Sequence Line 11
Acquired on : 25 Feb 21 03:00 PM Instrument Method: DX.MTH
Report Created om: 26 Feb 21 10:02 AM Analysis Method COND.MTH
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Data File Name
Operator
Instrument
Sample Name

Runn Time Bar Code:

Acquired on

Report Created on:
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TL
GC1
102393-03

25 Feb 21
26 Feb 21

03:11 PM
10:02 AM

C:\HPCHEM\ 1\DATA\02-25-21\017F1101.D

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method:
Analysis Method

1

17

1

11
DX.MTH
COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\018F1101.D
Operator : TL Page Number 01
Instrument : GC1 Vial Number : 18
Sample Name : 102393-04 Injection Number : 1
- Sequence Line : 11

Instrument Method: DX.MTH

Run Time Bar Code:
Analysis Methed : COND.MTH

Acquired on
Report Created on:

25 Feb 21 03:22 PM
26 Feb 21 10:02 AM
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

Report Created omn:
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C:\HPCHEM\1\DATA\02-25-21\021F1301.D

TL
GC1
102353-05

25 Feb 21
26 Feb 21

04:24 PM
10:03 AM

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method:
Analysis Method

1
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1

13

DX .MTH
COND.MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

Report Created on:
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TL
GC1
102383-06

25 Feb 21
26 Feb 21

04:33 PM
10:03 AM

C:\HPCHEM\ 1\DATA\02-25-21\022F1301.D

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method:
Analysis Method

1
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DX .MTH
COND.MTH



= W (0 ey (i
0 0 0 0 0
0 0 0 0 0
G i ] I{L 1 i ¢ ’{A ‘ ) ¢ il% . ¢ ' + : § ' ' %\,\.
{
L""'ﬂ——m_
C o
£
0
0
Data File Name : C:\HPCHEM\1\DATA\02-25-21\023F1301.D
Operator : TL Page Number 0 1
Instrument : GC1 Vial Number : 23
Sample Name : 102393-07 Injection Number : 1
Run Time Bar Code: Sequence Line : 13
Acquired on 25 Feb 21 04:45 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:04 AM Analysis Method : COND.MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\024F1301.D

Operator : TL Page Number 1
Instrument : GC1 Vial Number : 24
Sample Name : 102393-08 Injection Number. : 1

Run Time Bar Code: Sequence Line : 13
Acguired on : 25 Feb 21 04:56 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:05 AM Analysis Method : COND.MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acqguired on

Report Created on:
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GC1
102393-09

25 Feb 21
26 Peb 21

05:07 PM
10:05 AM

C:\HPCHEM\ 1\DATA\02-25-21\025F1301.D

Page Number

Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method
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DX .MTH
COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\026F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 26
Sample Name : 102393-10 Injection Number 1
Run Time Bar Code: Sequence Line 13
Acguired on : 25 Feb 21 05:19% PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:06 AM Analysis Method COND .MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acguired on

Report Created on:

C:\HPCHEM\1\DATA\02-25-21\027F1301.D

TL
GC1
102393-11

25 Feb 21
26 Feb 21

05:30 PM
10:07 AM

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method:
Analysis Method

1
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DX .MTH
COND .MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\028F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 28
Sample Name : 102393-12 Injection Number 1
Run Time Bar Code: Seguence Line 13
Acguired on : 25 Feb 21 (05:41 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:07 AM Analysis Method COND.MTH
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

Report Created on:

C:\HPCHEM\1\DATA\02-25-21\029F1301.D

TL
GC1
102393~-13

25 Feb 21
26 Feb 21

05:53 PM
10:08 AM

Page Number

Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method

1
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DX .MTH
COND .MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\030F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 30
Sample Name : 102393-14 Injection Number 1
Run Time Bar Code: Sequence Line 13
Acquired on : 25 Feb 21 06:04 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:09 AM Analysis Method COND .MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\031F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 31
Sample Name 102393-15 Injection Numbexr 1
Run Time Bar Code Sequence Line : 13
Acquired on : 25 Feb 21 06:15 BPM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:09 AM Analysis Method COND . MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\032F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 32
Sample Name : 102393-16 Injection Number 1
Run Time Bar Code: Sequence Line 13
Acquired on : 25 Feb 21 06:26 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:09 AM Analysis Method COND . MTH



- v () p 0
9; 0 0 0 0
0 ) 0 0 0
b [, 9 e B
Q 1 !LT‘ t L ’{b ¢ L ) ’%A ¢ I +( ( L 'f;
/
l\b"““—-—w\—
1
R s —— |
fy-—ﬂ"
%:» e, o
e
!
|
gm
%
%
7
5
'<‘.€:,,,_
=
5 ‘i‘?«“_
B - ng*—_“
£
o
[
i}:.v-v—
L
0)- £
|
if....._
%.._
{
E
Data File Name C:\HPCHEM\ 1\DATA\02-25-21\038F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 38
Sample Name : 102353-17 Injection Number 1
Run Time Bar Code: Sequence Line 13
Acquired on : 25 Feb 21 07:34 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:10 AM Analysis Method COND .MTH
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Data File Name
Cperator
Instrument

Sample Name

Run Time Bar Code
Acquired on
Report Created on:

C:\HPCHEM\ 1\DATA\02-25-21\033F1301.D

TL
GC1
102393-18

25 Feb 21
26 Feb 21

06:38 PM
10:09 AM

Page Number

Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method
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DX .MTH
CCND .MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\034F1301.D
Operator ¢ TL Page Number : 1
Instrument : GC1 Vial Number : 34
Sample Name : 102393-19 Injection Number : 1
Run Time Bar Code: Sequence Line : 13
Acquired on : 25 Feb 21 06:49 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:09 AM Analysis Method : COND.MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\035F1301.D
Operator TL Page Number 1
Instrument GC1 Vial Number 35
Sample Name : 102393-20 Injection Number 1
Run Time Bar Code: : Sequence Line 13
Acguired on : 25 Feb 21 07:00 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:10 AM Analysis Method COND .MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\041F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 41
Sample Name 102393-21 Injection Number 1
Run Time Bar Code Sequence Line 15
Acqguired on : 25 Feb 21 08:31 PM Instrument Method: DX.MTH
26 Feb 21 10:11 AM Analysis Method COND.MTH

Report Created on:
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Data File Name C:\HPCHEM\1\DATA\02-25-21\042F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 42
Sample Name ¢ 102393-22 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acquired on : 25 Feb 21 08:42 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:11 AM Analysis Method COND .MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\043F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 43
Sample Name : 102393-23 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acquired on : 25 Feb 21 08:53 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:11 AM Analysis Method COND .MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\044F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 44
Sample Name : 102393-24 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acquired on : 25 Feb 21 09:04 PM Instrument Method: DX.MTH
26 Feb 21 10:11 AM Analysis Method COND .MTH

Report Created on:
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Data File Name
Operator
Instrument

Sample Name

Run Time Bar Code:
Acguired on
Report Created on:

C:\HPCHEM\1\DATA\02~25-21\045F1501.D

TL
GC1
102393-25

25 Feb 21
26 Feb 21

02:16 PM
10:11 AM

Page Number

Vial Number
Injection Number
Seguence Line

Instrument Method:

Analysis Method

1
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DX .MTH
COND.MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\046F1501.D

Cperator : TL Page Number 1

Instrument : GC1 Vial Number : 486
Sample Name : 102393-26 Injection Number : 1

Run Time Bar Code: Sequence Line : 15
Acguired on : 25 Peb 21 0%9:27 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:11 AM Analysis Method : COND.MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\047F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 47
Sample Name 102393-27 Injection Number 1
Run Time Bar Code Sequence Line 15
Acquired on : 25 Feb 21 09:38 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:12 AM Analysis Method COND .MTH
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Data File Name C:\HPCHEM\1\DATA\02-25-21\048F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 48
Sample Name : 102393-28 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acgquired on : 25 Feb 21 09:49 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:12 AM Analysis Method COND .MTH
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Data File Name
Operator
Instrument

Sample Name :
Run Time Bar Code:
Acquired on

Report Created on: 26 Feb 21 10:12 AM
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C:\HPCHEM\1\DATA\02~25-21\049F1501.D

TL
GC1
102393-29

25 Feb 21

10:01 PM

Page Number
Vial Number
Injection Number
Sequence Line

Instrument Method:

Analysis Method

1
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DX .MTH
COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\050F1501.D
Operatoer TL Page Number 1
Instrument GC1 Vial Number 50
Sample Name : 102393-30 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acquired on : 25 Feb 21 10:12 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:12 AM Analysis Method COND.MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\051F1501.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number : 51
Sample Name : 102393-31 Injection Number : 1
Run Time Bar Code: Sequence Line : 15
Acquired on : 25 Feb 21 10:23 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:13 AM Analysis Method : COND.MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\052F1501.D
Operator : TL Page Number ¢ 1
Instrument : GC1 Vial Number : b2
Sample Name : 102393-32 Injection Number : 1
Run Time Bar Code: Sequence Line : 15
Acquired on 25 Feb 21 10:34 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:13 AM Analysis Method : COND.MTH



. 1 0 b 0
O 0 O 9 o
0 il 0 ] t
" E g
G s % : L ! }r-h 1 4“\’\ ' I }%‘ L 1 %\‘\ﬁ
R ?
— :
b
=
5
VR
!
§
Fo
-
-
L
i
1%
L
- v
L o
S
—
i:
=
{
=
- o
0 #
L
Data File Name C: \HPCHEM\ 1\DATA\02-25-21\053F1501.D
Operator TL Page Number 1
Instrument GC1 Vial Number 53
Sample Name : 102393-33 Injection Number 1
Run Time Bar Code: Sequence Line : 15
Acquired on : 25 Feb 21 10:46 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:13 AM Analysis Method COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\054F1501.D
Operator TL Page Number 0 1
Instrument GC1 Vial Number : 54
Sample Name : 102393-34 Injection Number 1
Run Time Bar Code: Sequence Line 15
Acquired on : 25 Feb 21 10:57 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:13 AM Analysis Method COND . MTH
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Data File Name : C:\HPCHEM\ 1\DATA\02-25-21\055F1501.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number : 55
Sample Name : 102393-35 Injection Number : 1
Run Time Bar Code: Sequence Line : 15
Acquired on : 25 Feb 21 11:08 PM Instrument Method: DX.MTH

Report Created on: 26 Feb 21 10:13 AM Analysis Method : COND.MTH
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Data File Name C:\HPCHEM\ 1\DATA\02-25-21\013F1101.D
Operator TL Page Number 1
Instrument GC1 Vial Number 13
Sample Name : 01-498 mb Injection Number 1
Run Time Bar Code: Sequence Line 11
Acquired on : 25 Feb 21 02:26 PM Instrument Method: DX.MTH
Report Created on: 26 Feb 21 10:16 AM Analysis Method COND . MTH
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Data File Name : C:\HPCHEM\1\DATA\02-25-21\036F1301.D
Operator : TL

Page Number
Instrument : GC1 Vial Number
Sample Name : 01-499 mb Injection Number
Run Time Bar Code: Sequence Line
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Sample Name
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Report Created on:
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Data File Name C:\HPCHEM\ 1\DATA\03-01-21\024F0601.D
Operator : TL Page Number : 1
Instrument : GC1 Vial Number : 24
Sample Name : 102393-33 rx Injection Number 1
Run Time Bar Code: Sequence Line : 6
Acgquired on : 01 Mar 21 06:06 PM Instrument Method: DX.MTH
Report Created on: 02 Mar 21 10:44 AM

Analysis Method DEFAULT.MTH
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Instrument
Sample Name :
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Data File Name : C:\HPCHEM\1\DATA\03-01-21\007F0401.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number 7
Sample Name : 01-512 mb Injection Number 1
Run Time Bar Code: Sequence Line : 4
Acquired on : 01 Mar 21 02:26 PM Instrument Method: DX.MTH

Report Created on: 02 Mar 21 10:43 AM Analysis Method : DEFAULT.MTH



0 . - y 0
0 0 Ui O 0
] 0 0 0 i
. ¢ # F 7y
O ,i £ 4 ’% A 1 4 A ‘7)] 4 ) 1 1 (}i s 1. \[N H L L i,[ﬂ
%
L
1=
|C
I L
A
{
S
Data File Name : C:\HPCHEM\I\DATA\O3—Ol~2l\003F0201.D
Operator : TL Page Number 1
Instrument : GC1 Vial Number : 3
Sample Name : 500 Dx 61-146D Injection Number 1
Run Time Bar Code: Sequence Line : 2
Acguired on : 01 Mar 21 05:45 AM Instrument Method: DX.MTH

Report Created on: 02 Mar 21 10:44 AM Analysis Method : DEFAULT.MTH



3600 Fremont Ave. N.
Seattle, WA 98103

T: (206) 352-3790

F: (206) 352-7178
info@fremontanalytical.com

Floyd | Snider

Megan King

601 Union St., Suite 600
Seattle, WA 98101

RE: POL - TPH
Work Order Number: 2102384

March 03, 2021

Attention Megan King:

Fremont Analytical, Inc. received 17 sample(s) on 2/24/2021 for the analyses presented in the
following report.

Dissolved Gases by RSK-175

Dissolved Metals by EPA Method 200.8

lon Chromatography by EPA Method 300.0

Total Alkalinity by SM 2320B

This report consists of the following:

- Case Narrative

- Analytical Results

- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical,
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

CC:
Adia Jumper

Brianna Barnes Gabe Cisneros

Project Manager

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910

Original
www.fremontanalytical.com
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Date: 03/03/2021

CLIENT:
Project:
Work Order:

Floyd | Snider
POL - TPH
2102384

Work Order Sample Summary

Lab Sample ID

2102384-001
2102384-002
2102384-003
2102384-004
2102384-005
2102384-006
2102384-007
2102384-008
2102384-009
2102384-010
2102384-011
2102384-012
2102384-013
2102384-014
2102384-015
2102384-016
2102384-017

Client Sample ID

MW-24-022321
MW-25-022321
MW-20-022321
MW-10-022321
MW-31-022321
MW-12-022321
MW-28-022421
MW-35-022421
MW-135-022421
MW-30-022421
MW-18-022421
MW-23-022421
MW-22-022421
MW-17-022421
MW-29-022421
MW-14-022421
Trip Blank

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Date/Time Collected

02/23/2021 4:10 PM
02/23/2021 3:51 PM
02/23/2021 2:46 PM
02/23/2021 3:35 PM
02/23/2021 3:10 PM
02/23/2021 4:59 PM
02/24/2021 8:30 AM
02/24/2021 8:25 AM
02/24/2021 8:35 AM
02/24/2021 8:57 AM
02/24/2021 9:31 AM
02/24/2021 9:50 AM
02/24/2021 9:55 AM
02/24/2021 10:43 AM
02/24/2021 10:51 AM
02/24/2021 11:40 AM
02/10/2021 3:31 PM

Date/Time Received

02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM
02/24/2021 3:56 PM

Original
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Case Narrative
WO#: 2102384
Date: 3/3/2021

CLIENT: Floyd | Snider
Project: POL - TPH

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checkilist.

Il. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure
method criteria are achieved throughout the entire analytical process.

I1l. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality
control summary page(s) and/or noted below.

Original
Page 3 of 30



Qualifiers & Acronyms

WO#: 2102384
Date Reported: 3/3/2021

Qualifiers:

* - Flagged value is not within established control limits

B - Analyte detected in the associated Method Blank

D - Dilution was required

E - Value above quantitation range

H - Holding times for preparation or analysis exceeded

| - Analyte with an internal standard that does not meet established acceptance criteria
J - Analyte detected below Reporting Limit

N - Tentatively Identified Compound (TIC)

Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
(<20%RSD, <20% Drift or minimum RRF)

S - Spike recovery outside accepted recovery limits

ND - Not detected at the Reporting Limit

R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery

CCB - Continued Calibration Blank

CCV - Continued Calibration Verification

DF - Dilution Factor

DUP - Sample Duplicate

HEM - Hexane Extractable Material

ICV - Initial Calibration Verification

LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank

MDL - Method Detection Limit

MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike

Ref Val - Reference Value

REP - Sample Replicate

RL - Reporting Limit

RPD - Relative Percent Difference

SD - Serial Dilution

SGT - Silica Gel Treatment

SPK - Spike

Surr - Surrogate

Original
www.fremontanalytical.com
Page 4 of 30



Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-001

Client Sample ID: MW-24-022321

Collection Date: 2/23/2021 4:10:00 PM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 10:26:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 1.34 0.200 D mg/L 2 2/24/2021 6:02:00 PM
Sulfate 5.94 1.20 D mg/L 2 2/24/2021 6:02:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 2.86 1.80 uo/L 1 2/26/2021 10:20:31 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 89.1 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-002

Client Sample ID: MW-25-022321

Collection Date: 2/23/2021 3:51:00 PM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 5.09 0.135 D mg/L 20 2/26/2021 1:01:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) ND 0.100 mg/L 1 2/24/2021 6:25:00 PM
Sulfate 4.50 0.600 mg/L 1 2/24/2021 6:25:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 1,020 1.80 uo/L 1 2/26/2021 10:26:04 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 282 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-003

Client Sample ID: MW-20-022321

Collection Date: 2/23/2021 2:46:00 PM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 9.15 0.270 D mg/L 40 2/26/2021 12:50:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) ND 0.100 mg/L 1 2/25/2021 9:56:00 AM
Sulfate ND 0.600 mg/L 1 2/25/2021 9:56:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 2,790 18.0 D uo/L 10 3/2/2021 1:24:28 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 425 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-004

Client Sample ID: MW-10-022321

Analyses Result

Collection Date: 2/23/2021 3:35:00 PM
Matrix: Water

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175
Methane 3.33

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Sulfate ND
NOTES:

Diluted due to high levels of non-target analytes.
Dissolved Metals by EPA Method 200.8

Manganese 2,520
Total Alkalinity by SM 23208

Alkalinity, Total (As CaCO3) 153

Original

Batch ID: R65593 Analyst: MS

0.270 D mg/L 40 2/26/2021 12:53:00 PM
Batch ID: 31485 Analyst: SS
0.200 D mg/L 2 2/24/2021 8:20:00 PM
1.20 D mg/L 2 2/24/2021 8:20:00 PM
Batch ID: 31499 Analyst: CO
18.0 D Hg/L 10 3/2/2021 1:30:01 PM

Batch ID: R65584 Analyst: WF

2.50 mg/L 1 3/1/2021 11:15:00 AM
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-005

Client Sample ID: MW-31-022321

Collection Date: 2/23/2021 3:10:00 PM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 0.0432 0.00675 mg/L 1 2/26/2021 11:38:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 5.14 0.400 D mg/L 4 2/25/2021 10:19:00 AM
Sulfate 13.0 1.20 D mg/L 2 2/24/2021 9:30:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 9.22 1.80 uo/L 1 2/26/2021 10:42:47 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 194 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-006

Client Sample ID: MW-12-022321

Collection Date: 2/23/2021 4:59:00 PM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 7.10 0.270 D mg/L 40 2/26/2021 12:55:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) ND 0.100 mg/L 1 2/24/2021 9:53:00 PM
Sulfate ND 0.600 mg/L 1 2/24/2021 9:53:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 1,940 1.80 uo/L 1 2/26/2021 10:48:21 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 186 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-007

Client Sample ID: MW-28-022421

Collection Date: 2/24/2021 8:30:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 0.0516 0.00675 mg/L 1 2/26/2021 11:43:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 1.36 0.200 D mg/L 2 2/24/2021 10:16:00 PM
Sulfate 4.24 1.20 D mg/L 2 2/24/2021 10:16:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 9.98 1.80 uo/L 1 2/26/2021 10:53:55 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 41.4 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-008

Client Sample ID: MW-35-022421

Collection Date: 2/24/2021 8:25:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 11:49:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 9.28 0.400 D mg/L 4 2/24/2021 10:39:00 PM
Sulfate 15.2 2.40 D mg/L 4 2/24/2021 10:39:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 9.09 1.80 uo/L 1 2/26/2021 11:10:39 PM
Total Alkalinity by SM 2320B Batch ID: R65584 Analyst: WF
Alkalinity, Total (As CaCO3) 86.0 2.50 mg/L 1 3/1/2021 11:15:00 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-009

Client Sample ID: MW-135-022421

Collection Date: 2/24/2021 8:35:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 11:51:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 9.33 1.00 D mg/L 10 2/24/2021 11:02:00 PM
Sulfate 16.4 6.00 D mg/L 10 2/24/2021 11:02:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 9.06 1.80 uo/L 1 2/26/2021 11:16:13 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 89.1 2.50 mg/L 1 3/2/2021 10:50:03 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-010

Client Sample ID: MW-30-022421

Collection Date: 2/24/2021 8:57:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 11:54:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 23.8 2.00 D mg/L 20 2/24/2021 11:25:00 PM
Sulfate 96.5 12.0 D mg/L 20 2/24/2021 11:25:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 179 1.80 uo/L 1 2/26/2021 11:21:47 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 143 2.50 mg/L 1 3/2/2021 10:50:03 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-011

Client Sample ID: MW-18-022421

Collection Date: 2/24/2021 9:31:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 11:58:00 AM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 2.77 0.200 D mg/L 2 2/25/2021 10:42:00 AM
Sulfate 6.76 0.600 mg/L 1 2/24/2021 11:48:00 PM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese ND 1.80 uo/L 1 2/26/2021 11:27:21 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 62.1 2.50 mg/L 1 3/2/2021 10:50:03 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-012

Client Sample ID: MW-23-022421

Analyses Result

Collection Date: 2/24/2021 9:50:00 AM
Matrix: Water

RL  Qual Units DF Date Analyzed

Dissolved Gases by RSK-175
Methane 0.938

lon Chromatography by EPA Method 300.0

Nitrate (as N) ND
Sulfate 13.6
NOTES:

Diluted due to high levels of non-target analytes.
Dissolved Metals by EPA Method 200.8

Manganese 1,600
Total Alkalinity by SM 23208

Alkalinity, Total (As CaCO3) 82.8

Original

Batch ID: R65593 Analyst: MS

0.0675 D mg/L 10 2/26/2021 12:57:00 PM
Batch ID: 31485 Analyst: SS

1.00 D mg/L 10 2/25/2021 11:05:00 AM

6.00 D mg/L 10 2/25/2021 11:05:00 AM
Batch ID: 31499 Analyst: CO

1.80 ug/L 1 2/26/2021 11:32:55 PM

Batch ID: R65587 Analyst: WF

2.50 mg/L 1 3/2/2021 10:50:03 AM
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-013

Client Sample ID: MW-22-022421

Collection Date: 2/24/2021 9:55:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 2.63 0.135 D mg/L 20 2/26/2021 12:59:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) ND 0.100 mg/L 1 2/25/2021 1:21:00 AM
Sulfate 2.30 0.600 mg/L 1 2/25/2021 1:21:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 871 1.80 uo/L 1 2/26/2021 11:38:29 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 134 2.50 mg/L 1 3/2/2021 10:50:03 AM

Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider Collection Date: 2/24/2021 10:43:00 AM
Project: POL-TPH
Lab ID: 2102384-014 Matrix: Water
Client Sample ID: MW-17-022421
Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 0.00810 0.00675 mg/L 1 2/26/2021 12:12:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 2.01 0.100 mg/L 1 2/25/2021 1:44:00 AM
Sulfate 5.92 0.600 mg/L 1 2/25/2021 1:44:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 251 1.80 uo/L 1 2/26/2021 11:44:03 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 167 2.50 mg/L 1 3/2/2021 10:50:03 AM
Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider Collection Date: 2/24/2021 10:51:00 AM
Project: POL-TPH
Lab ID: 2102384-015 Matrix: Water
Client Sample ID: MW-29-022421
Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane ND 0.00675 mg/L 1 2/26/2021 12:14:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 0.868 0.100 mg/L 1 2/25/2021 2:53:00 AM
Sulfate 1.30 0.600 mg/L 1 2/25/2021 2:53:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese ND 1.80 uo/L 1 2/26/2021 11:49:37 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 44.6 2.50 mg/L 1 3/2/2021 10:50:03 AM
Original
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Analytical Report

Work Order: 2102384
Date Reported:  3/3/2021

Client: Floyd | Snider

Project: POL - TPH

Lab ID: 2102384-016

Client Sample ID: MW-14-022421

Collection Date: 2/24/2021 11:40:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed
Dissolved Gases by RSK-175 Batch ID: R65593 Analyst: MS
Methane 0.00701 0.00675 mg/L 1 2/26/2021 12:16:00 PM
lon Chromatography by EPA Method 300.0 Batch ID: 31485 Analyst: SS
Nitrate (as N) 2.81 0.200 D mg/L 2 2/25/2021 3:16:00 AM
Sulfate 1.64 1.20 D mg/L 2 2/25/2021 3:16:00 AM
Dissolved Metals by EPA Method 200.8 Batch ID: 31499 Analyst: CO
Manganese 1.90 1.80 uo/L 1 2/26/2021 11:55:11 PM
Total Alkalinity by SM 2320B Batch ID: R65587 Analyst: WF
Alkalinity, Total (As CaCO3) 181 2.50 mg/L 1 3/2/2021 10:50:03 AM

Original
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Date: 3/3/2021

CLIENT: Floyd | Snider o

Project: POL - TPH Total Alkalinity by SM 2320B
Sample ID: MB-R65584 SampType: MBLK Units: mg/L Prep Date: 3/1/2021 RunNo: 65584

Client ID:  MBLKW Batch ID: R65584 Analysis Date: 3/1/2021 SeqgNo: 1319245

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Alkalinity, Total (As CaCO3) ND 2.50

Sample ID: LCS-R65584 SampType: LCS Units: mg/L Prep Date: 3/1/2021 RunNo: 65584

Client ID: LCSW Batch ID:  R65584 Analysis Date: 3/1/2021 SeqgNo: 1319246

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 100 2.50 100.0 0 100 99.6 108

Sample ID: 2102384-005CDUP SampType: DUP Units: mg/L Prep Date: 3/1/2021 RunNo: 65584

Client ID:  MW-31-022321 Batch ID: R65584 Analysis Date: 3/1/2021 SegNo: 1319248

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 191 2.50 194.2 1.65 20
Sample ID: MB-R65587 SampType: MBLK Units: mg/L Prep Date: 3/2/2021 RunNo: 65587

Client ID:  MBLKW Batch ID:  R65587 Analysis Date: 3/2/2021 SegNo: 1319287

Analyte Result RL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) ND 2.50

Sample ID: LCS-R65587 SampType: LCS Units: mg/L Prep Date: 3/2/2021 RunNo: 65587

Client ID: LCSW Batch ID:  R65587 Analysis Date: 3/2/2021 SegNo: 1319288

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Total (As CaCO3) 101 2.50 100.0 0 101 99.6 108

Original
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Date: 3/3/2021

Work Order: 2102384

QC SUMMARY REPORT

CLIENT: Floyd | Snider

Project: POL - TPH Total Alkalinity by SM 2320B
Sample ID: 2102384-009CDUP SampType: DUP Units: mg/L Prep Date: 3/2/2021 RunNo: 65587

Client ID: MW-135-022421 Batch ID:  R65587 Analysis Date: 3/2/2021 SeqgNo: 1319290

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Alkalinity, Total (As CaCO3) 86.0 2.50 89.13 3.64 20

Original
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Date: 3/3/2021

Work Order: 2102384

CLIENT: Floyd | Snider
Project: POL - TPH

QC SUMMARY REPORT
lon Chromatography by EPA Method 300.0

Sample ID: MB-31485
Client ID:  MBLKW

SampType: MBLK
Batch ID: 31485

Prep Date: 2/24/2021
Analysis Date: 2/24/2021

RunNo: 65527
SeqNo: 1317986

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Nitrate (as N) ND 0.100

Sulfate ND 0.600

Sample ID: LCS-31485 SampType: LCS Prep Date: 2/24/2021 RunNo: 65527

Client ID: LCSW Batch ID: 31485 Analysis Date: 2/24/2021 SeqgNo: 1317987

Analyte Result RL %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 0.704 0.100 93.9 90 110

Sulfate 3.60 0.600 95.9 90 110

Sample ID: 2102384-002CDUP SampType: DUP Prep Date: 2/24/2021 RunNo: 65527

Client ID: MW-25-022321 Batch ID: 31485 Analysis Date: 2/24/2021 SegNo: 1317990

Analyte Result RL %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) ND 0.100 0 20

Sulfate 4.49 0.600 4.501 0.200 20
Sample ID: 2102384-002CMS SampType: MS Prep Date: 2/24/2021 RunNo: 65527

Client ID: MW-25-022321 Batch ID: 31485 Analysis Date: 2/24/2021 SegNo: 1317991

Analyte Result RL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 0.734 0.100 97.9 80 120

Sulfate 8.40 0.600 104 80 120

Original
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Date: 3/3/2021

Work Order: 2102384 QC SUMMARY REPORT
CLIENT: Floyd | Snider

Project: POL - TPH lon Chromatography by EPA Method 300.0
Sample ID: 2102384-002CMSD SampType: MSD Units: mg/L Prep Date: 2/24/2021 RunNo: 65527

Client ID: MW-25-022321 Batch ID: 31485 Analysis Date: 2/24/2021 SeqgNo: 1317992

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Nitrate (as N) 0.743 0.100 0.7500 0 99.1 80 120 0.7340 1.22 20

Sulfate 8.46 0.600 3.750 4.501 105 80 120 8.396 0.712 20

Sample ID: 2102384-014CDUP SampType: DUP Units: mg/L Prep Date: 2/24/2021 RunNo: 65527

Client ID:  MW-17-022421 Batch ID: 31485 Analysis Date: 2/25/2021 SeqgNo: 1318014

Analyte Result RL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 2.00 0.100 2.006 0.200 20

Sulfate 5.92 0.600 5.921 0.0676 20

Sample ID: 2102384-014CMS SampType: MS Units: mg/L Prep Date: 2/24/2021 RunNo: 65527

Client ID:  MW-17-022421 Batch ID: 31485 Analysis Date: 2/25/2021 SegNo: 1318015

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Nitrate (as N) 2.83 0.100 0.7500 2.006 110 80 120 E
Sulfate 10.1 0.600 3.750 5.921 113 80 120
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Date: 3/3/2021

Work Order: 2102384 QC SUMMARY REPORT
CLIENT: Floyd | Snider _
Project: POL - TPH Dissolved Metals by EPA Method 200.8
Sample ID: MB-31499 SampType: MBLK Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID:  MBLKW Batch ID: 31499 Analysis Date: 2/26/2021 SeqgNo: 1318673
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Manganese ND 1.80
Sample ID: LCS-31499 SampType: LCS Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID: LCSW Batch ID: 31499 Analysis Date: 2/26/2021 SeqgNo: 1318674
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 110 1.80 100.0 0 110 85 115
Sample ID: 2102341-001ADUP SampType: DUP Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID: BATCH Batch ID: 31499 Analysis Date: 2/26/2021 SegNo: 1318676
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese ND 1.80 3.509 73.8 30 R
NOTES:
R - High RPD observed due to analyte concentration near the reporting limit.
Sample ID: 2102341-001AMS SampType: MS Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID: BATCH Batch ID: 31499 Analysis Date: 2/26/2021 SegNo: 1318677
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Manganese 546 1.80 500.0 3.509 108 70 130
Sample ID: 2102341-001AMSD SampType: MSD Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID: BATCH Batch ID: 31499 Analysis Date: 2/26/2021 SeqgNo: 1318678
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Manganese 551 1.80 500.0 3.509 110 70 130 545.8 0.978 30

Original
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Date: 3/3/2021

Work Order: 2102384 QC SUMMARY REPORT
CLIENT: Floyd | Snider
Project: POL - TPH Dissolved Metals by EPA Method 200.8
Sample ID: MB-31499FB SampType: MBLK Units: pg/L Prep Date: 2/26/2021 RunNo: 65561
Client ID:  MBLKW Batch ID: 31499 Analysis Date: 3/1/2021 SegNo: 1319065
Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Manganese ND 1.80

NOTES:

Filter Blank

Original
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Date: 3/3/2021

Work Order: 2102384

QC SUMMARY REPORT

CLIENT: Floyd | Snider _

Project: POL - TPH Dissolved Gases by RSK-175
Sample ID: LCS-R65593 SampType: LCS Units: mg/L Prep Date: 2/26/2021 RunNo: 65593

Client ID: LCSW Batch ID:  R65593 Analysis Date: 2/26/2021 SeqNo: 1319442

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Methane 992 0.00675 1,000 0 99.2 70 130

Sample ID: MB-R65593 SampType: MBLK Units: mg/L Prep Date: 2/26/2021 RunNo: 65593

Client ID:  MBLKW Batch ID:  R65593 Analysis Date: 2/26/2021 SeqgNo: 1319443

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Methane ND 0.00675

Sample ID: 2102384-001AREP SampType: REP Units: mg/L Prep Date: 2/26/2021 RunNo: 65593

Client ID:  MW-24-022321 Batch ID:  R65593 Analysis Date: 2/26/2021 SegNo: 1319410

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Methane ND 0.00675 0 30

Original
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Sample Log-In Check List

Client Name: FS Work Order Number: 2102384
Logged by: Clare Griggs Date Received: 2/24/2021 3:56:00 PM

Chain of Custody

1. Is Chain of Custody complete? Yes No [] Not Present [
2. How was the sample delivered? Client
Loa In

3. Coolers are present? Yes No [] NA []
4. Shipping container/cooler in good condition? Yes No []

5. Custody Seals present on shipping container/cooler? Yes [] No [] Not Present

(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes No [] NA []
7. Were all items received at a temperature of >2°Cto 6°C  * Yes No [ NA [
8. Sample(s) in proper container(s)? Yes No [

9. Sufficient sample volume for indicated test(s)? Yes No []

10. Are samples properly preserved? Yes No []

11. Was preservative added to bottles? Yes [ No NA [
12. Is there headspace in the VOA vials? Yes [] No [ NA
13. Did all samples containers arrive in good condition(unbroken)? Yes No [

14. Does paperwork match bottle labels? Yes No [J

15. Are matrices correctly identified on Chain of Custody? Yes No [ ]

16. Is it clear what analyses were requested? Yes No []

17. Were all holding times able to be met? Yes No []

Special Handling (if applicable
18. Was client notified of all discrepancies with this order? Yes [] No [] NA

Person Notified:
By Whom:
Regarding:

Date: |
Via: [ ] eMail [ ] Phone [ ] Fax [ ]InPerson

I

|

|
Client Instructions: |
19. Additional remarks:

ltem Information

Item # Temp °C
Sample 4.6

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
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Remedial Investigation/Feasibility Study

Port of Longview TPH Site

Appendix F
Aquifer Testing Report



Two Union Square

FL O Y D | S N |DER 601 Union Street, Suite 600

. . . Seattle, WA 98101
strategy = science = engineering tel: 206.292.2078 fax: 206.682.7867

Memorandum

To: POL-TPH Site PLP Group
From: Brett Beaulieu, LHG, and Nathan Schachtman, Floyd |Snider
Date: Junel, 2021
Project No: POL-TPH
Re: Aquifer Testing Results

INTRODUCTION

Previous environmental and hydrogeologic investigations at the Port of Longview (Port) Total
Petroleum Hydrocarbons (TPH) Site (Site) is in Longview, Washington, have characterized two
water-bearing zones at the Site: a discontinuous zone of perched groundwater (perched zone),
which occurs primarily in shallow fill deposits, and a deeper alluvial aquifer, which sits in native
sand deposits. The two water-bearing zones have been described as hydraulically isolated,
separated by low permeability silt lenses (Golder 2000).

In accordance with the Remedial Investigation Work Plan (RIWP; Floyd |Snider 2019) and ASTM
Method D4050, Floyd|Snider conducted aquifer testing at the Site on November 4, 2020.
Constant-rate aquifer tests were conducted at two locations, MW-17 and MW-33, screened in
the perched zone and alluvial aquifer, respectively. Constant-rate aquifer tests consist of
drawdown and recovery periods, which are proceeded by an initial preliminary test to determine
optimal pumping rate. During drawdown, water is evacuated from the well using a pump while
the amount of drawdown is recorded over time. The recovery period follows the cessation of
pumping, in which the increase or recovery of water levels in the well is recorded over time. The
objectives of the constant-rate aquifer tests at the Site were to: (1) determine if the perched zone
is a substantial water-bearing unit; (2) determine if the perched zone and alluvial aquifer are
hydraulically isolated; and (3) to collect sufficient data to estimate aquifer parameters.

This report provides a description of the testing methodologies as well as a summary and
interpretation of results derived from the two aquifer tests.

TESTING METHODOLOGY

The aquifer tests were implemented in general accordance with the RIWP and ASTM Method
D4050, as summarized in this section, except when noted. Floyd | Snider conducted constant-rate
aquifer tests on pumping wells MW-33, screened in the alluvial aquifer (18 to 28 feet below
ground surface [bgs]), and MW-17, screened in the perched zone (7.5 to 17.5 feet bgs). MW-33

Page 1 of 4



POL-TPH Site PLP Group
June 1, 2021 FLOYD I SNIDER

was pumped with a submersible Grundfos Redi-Flo 2 powered by a Honda EU2000 generator. A
peristaltic pump was used to pump MW-17 because the well yield was deemed too low for the
Redi-Flo 2 pump operating range. Pumping rates were measured using an in-line flow gauge
(calibrated by hand measurements using a graduated bucket). Water levels were measured in
the pumping well and three nearby observation wells using Solinst Levelogger transducers and
manual water level meter. Water was pumped into 55-gallon drums and transferred throughout
the test to a vacuum truck present on site.

Data from a preliminary yield test was used to the select the pumping rate at MW-33. A pumping
rate of approximately 4.7 gallons per minute (gpm) was selected. This rate was the maximum
flow rate able to be produced from the Redi-Flo 2 at this location. Due to expected slow recharge
rates in the perched aquifer zone, a pumping rate of 250 milliliters per minute (mL/min) was
selected for MW-17 using drawdown observations from prior low-flow groundwater sampling.
After 14 minutes of pumping, the flow rate was increased to 360 mL/min for the duration of the
test.

The constant-rate aquifer tests at MW-33 and MW-17 were conducted for a total of 126 and
116 minutes, respectively. MW-33 was pumped for a total of 102 minutes, and pumping at
MW-17 was discontinued after 78 minutes due to a stabilization in the drawdown rate. Following
the cessation of pumping, water levels at MW-33 recovered to pre-test levels in 24 minutes.
Water levels at MW-17 recovered only approximately 3% of the total drawdown observed during
the test after 38 minutes of recovery. Field forms with field observations and measurements are
provided as Attachment 1.

AQUIFER TESTING RESULTS

After the two aquifer tests were complete, transducers were pulled from the pumping and
observation wells, and all data were downloaded. All data were compensated for atmospheric
pressure with data collected from a Solinst Barologger located on-site. The results of both aquifer
tests are summarized as follows.

Perched Water-Bearing Zone

Figure 1 shows water levels in MW-17 and observation wells MW-11, MW-13, and MW-33
through the duration of the perched zone test. None of the three observation wells had observed
drawdown in response to pumping and therefore were not included in the analysis.

MW-17 water levels showed a linear response of approximately 0.09 feet of drawdown per
minute at a rate of 360 mL/min (Figure 1). The recovery response to the cessation of pumping
was also linear at approximately 0.01 feet of recovery per minute. Drawdown and recovery data
from MW-17 were not suitable for analysis using curve-fitting techniques due to the linear
response curve, which did not suggest a typical cone of depression, a key assumption of aquifer
test solutions, at a scale suitable for analysis. The observed linear drawdown and recovery
responses to pumping at MW-17 as well as low sustainable yield indicates low-permeability of

Aquifer Testing Results
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POL-TPH Site PLP Group
June 1, 2021 FLOYD I SNIDER

the surrounding geology and/or limited hydraulic connection between the well and the
surrounding water-bearing zone.

Alluvial Aquifer

Figure 2 shows water levels in MW-33 and observation wells MW-11, MW-13, and MW-17
through the duration of the alluvial aquifer test. Throughout the 102-minute duration of the
aquifer test, the three observation wells showed no significant influence from the pumping at
MW-33, and therefore were not included in the analysis of pumping test results.

Drawdown and recovery data from MW-33 were loaded into Agtesolv and analyzed using six
different curve-matching techniques suitable for unconfined, leaky-confined, and/or confined
aquifer types. The conceptual site model of the Site is most consistent with leaky-confined
analysis, in which the perched zone acts as an overlying aquifer that transmits water through a
low permeability aquitard unit at a relatively low rate compared to the horizontal flow in both
the perched zone and alluvial aquifer. A range of solutions was applied to add robustness to the
analysis, and account for variability in the aquitard and the potential for the aquitard to be so
low in hydraulic conductivity as to act as a confining layer, or so high in hydraulic conductivity as
to not impede flow. Table 1 summarizes the results the of the analysis, and Figures 3 through 8
summarize the Agtesolv outputs. Each solution accounted for the effects of partial penetration
of the well screen and assumed a saturated thickness of 85 feet, based on a deep well log at the
Port (KJC 2010). Each solution also assumed an anisotropy ratio of 0.1. The hydraulic conductivity
result of the leaky-confined aquifer solution (Hantush-Jacob) was approximately 49 feet per day
(ft/day) or 1.7 X 102 centimeters per second (cm/s; Figure 6). Calculated hydraulic conductivities
for the alluvial aquifer ranged from approximately 12 to 107 feet per day (ft/day) or 4.2 X 103 to
3.8 X 102 cm/s which are within the range of expected values for sandy aquifers (Table 1).

Notably, no indications of induced flux between the alluvial aquifer and the perched zone were
observed during the pumping test. Water levels in perched zone well MW-17, which is located
approximately 5 feet away from MW-33 so that the two wells constitute a pair, and other nearby
perched zone observation wells MW-11 and MW-13, remained essentially constant throughout
the duration of the alluvial test. This indicates no measurable induced leakage through the
aquitard by the reduction in head in the alluvial aquifer and the associated increased vertical
gradients under test conditions. Although transmission of small quantities of water through
aquitards may be imperceptible during relatively low stress or short duration tests, the lack of a
measurable response in the observation wells is consistent with the conceptual site model of
negligible transmissivity across the aquitard under normal conditions.

Aquifer Testing Results
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LIST OF ATTACHMENTS

Table 1 Aquifer Test Solution Summary

Figure 1 Pumping and Observation Well Water Levels (Perched Test)
Figure 2 Pumping and Observation Well Water Levels (Alluvial Test)
Figure 3 MW-33 Theis Solution (unconfined)

Figure 4 MW-33 Neuman Solution (unconfined)

Figure 5 MW-33 Moench Solution (unconfined)

Figure 6 MW-33 Hantush-Jacob Solution (leaky-confined)

Figure 7 MW-33 Theis Solution (confined)

Figure 8 MW-33 Dougherty Badu Solution (confined)

Attachment 1 Field Forms

Brett Beaulieu, LHG June 1, 2021
Senior Hydrogeologist
Floyd|Snider
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June 2021

Table 1

Aquifer Test Solution Summary

Port of Longview TPH Site

Pumping Test Parameters Curve Fitting Analyses
Saturated
Pumping | Recovery | Maxmium Aquifer Hydraulic Hydraulic
Screen Interval Site Water- Duration | Duration | Drawdown Thickness | Transmissivity Conductivity | Conductivity
Pumping Well (ft bgs) Bearing Zone Pumping Rate (min) (min) (ft) Observation Wells (ft) (ft*/day) Storativity (ft/day) (cm/s)
MW-17 7.5-17.5 Perched 250-360 mL/min 78 3g @ 5.61 MW-11, MW-13, and MW-33 -2 - 2 - 2
5 -3
MW-33 18-28 Alluival Aquifer 4.7 gpm 102 24 0.85 MW-11, MW-13, and MW-17 85 1051.7to 18X 10 _to 12.4t0 107.3 4.2X10 _to
9123.4 1.5x10* 3.8x10°
Notes:

Pumping tests were conducted on November 4, 2020.

Curve fitting results are shown as a range of solutions calculated using Theis (1935 and Hantush modification), Neuman (1974), Moench (1997), Hantush-Jacob (1955), and Dougherty-Babu (1984) methods.
-- Not applicable/not analyzed.

1 Recovery observations were stopped after 38 minutes at MW-17 due to a slow recharge rate.
2 Data from the MW-17 test were not suitable for analysis.

Abbreviations:

bgs Below ground surface
cm/s Centimeters per second

ft Feet

ft/day Feet per day
gpm Gallons per minute

min Minutes

mL/min Milliliters per minute

Page 1of1
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Project: POL-TPH
Locaticn: Longview, WA
Test Well: MW-33

Test Date: 11/4/2020

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft} Y (ft)

MW-33 0 0 r MW-33 0 0
SCLUTION

Aquifer Model: Unconfined Solution Method: Theis

T =91234 ﬂzlday S = 0.0001467

Kz/Kr=0.1 b =85 ft

Aquifer Testing Results Figure 3
Port of Longview TPH Site MW-33 Theis Solution
Longview, Washington (unconfined)
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WELL TEST ANALYSIS

Data Set: C:\Users\NathanS\OneDrive - Floyd Snider\Desktop\POL-TPH\Alluvial TestiMW33.aqt

Date: 02/05/21 Time: 09:26:19

PROJECT INFORMATION

Project: POL-TPH
Location: Longview, WA
Test Well: MW-33

Test Date: 11/4/2020

AQUIFER DATA
Saturated Thickness: 85. ft

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

MW-33 0 0 v MW-33 0 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Neuman

T =1051.7 ft2/day S =1.816E-5

Sy =0.1 R =01

Aquifer Testing Results
Port of Longview TPH Site
Longview, Washington

Figure 4
MW-33 Neuman Solution
(unconfined)
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WELL TEST ANALYSIS

Data Set: C:\Users\NathanS\OneDrive - Floyd SnidenDesktop\POL-TPH\Alluvial TestiMW33.aqt

Date: 02/05/21 Time: 09:29:05

PROJECT INFORMATION

Project: POL-TPH
Location: Longview, WA
Test Well: MW-33

Test Date: 11/4/2020

AQUIFER DATA

Saturated Thickness: 85. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft} Y (ft)

MW-33 0 0 v MW-33 0 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Moench

T =7371.8 ftzlday S =0.0001291

Sy =0.1 R = 1.507E-6

Sw =0. riw) =0.33ft

r(c) =0.1671t alpha = 1.0E+30 sec”]

Aquifer Testing Results
Port of Longview TPH Site
Longview, Washington

Figure 5
MW-33 Moench Solution
(unconfined)
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Aquifer Testing Results
Port of Longview TPH Site
Longview, Washington

Figure 6
MW-33 Hantush-Jacob
Solution (leaky-confined)

5/31/2021
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Project: POL-TPH
Location: Longview, WA
Test Well: MW-33

Test Date: 11/4/2020

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft} Y (ft)

MW-33 0 0 ¢ MW-33 0 0
SOLUTION

Aquifer Model: Confined Solution Method: Theis

T =9044. ft2/day S = 0.0002037

Kz/Kr=10.1 b =85. ft

Aquifer Testing Results Figure 7
Port of Longview TPH Site MW-33 Theis Solution
Longview, Washington (confined)

5/31/2021



1ES1 Well, IVIVY-35
Test Date: 11/4/2020

AQUIFER DATA

Saturated Thickness: 85. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

MW-33 0 0 - MW-33 0 0
SOLUTION

Aquifer Model: Confined Solution Method: Dougherty-Babu

T =9045.6 ﬂ2lday S = 0.0002037

Kz/Kr=0.1 Sw =0

riw) =033 ric) =0.167ft

Aquifer Testing Results
Port of Longview TPH Site
Longview, Washington

Figure 8
MW-33 Dougherty Badu
Solution (confined)

5/31/2021
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AQUIFER TESTING FIELD FORM :
Date: 11/4/2020 Field Personnel: B Begulis,  N-Qles e Pty ot

Test Data

Pumping Well ID: MW-33 (alluviat)

Well Diameter/Screened Interval: 2”f 18.2-28.2 ft

Observation Well IDs: MW-17 (perched), MW-11 (perched), and MW-13 {alluvial)

Well Diameter/Screened Interval: 2"/ MW-17 (7.5-17.5 ft); MW-11 (6.7-16.7 ft); and MW-13 (13-18 ft)
Pump and depth: Grundfos Redi-Flo 2 X wll ko iU~ {': 137 9% 4

Transducer(s):
Purge water discharge location: Water Truck (Bravo Environmental)__+1 !7\‘\ blM\ s yag f‘[} 4

Test setup comments and condltlons (-r(f ,/‘L ()I?) N/)\Mr\ "D r ,L)ub W(( i »l |:s,€ (LL“!-V‘ M’r&

L.ﬂhﬁ' leian b i

_’[hu_u-dw‘ do dawn . Use shy tesk b cality dy ol ko g Lok
’3.-"’,7}"‘{“"' h) l'l-d KL‘QM".‘:’(}_'{(V} A CM-LMKJ'! /<< /u\

([={[:00 Amm

Start pumping (time **to nearest second**);

Stopv pumping (time **to nearest second**):

M!,V-*B? M W-i7 MW"( M '13 Comments
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AQUIFER TESTING FIELD FORM

Control Well
Depth to
Water (feet)

Time

Base(iwe  towt' d
_leps

‘ vag

([502

L2

Meter Bucket
Discharge Rate
rate (gpm) (gpm)
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P 3 MW -33 fes)

conthe T | i3

AQUIFER TESTING FIELD FORM ) wel(
Time Cor:trol Well Meter Bucket MW' 33 MW” 7’ MW' ’ l MM% Comments
Depth to Discharge Rate DTW DTW
Water (feet) rate (gpm) (gpm) ( (feet (feet) (feet) (feet
/ W
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“Ifloydsnider.sharepoint.com/projects/POLTPH/09 Field -
A\TE INTO TASKS/2020 Drawdown Test/Aquifer Testing
rm_perched docx
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Pagfl M- Te5t
AQUIFER TESTING FIELD FORM

Date: 11/4/2020 Field Personnel: Caule, 1 Schagtwian | Jo b/
Test Data

Pumping Well ID: MW-17 (perched)_

Well Diameter/Screened IntervalH”';!75-17.5 ft

Observation Well IDs: MW-33 (alluviél), MW-11 (perched), and MW-13 (alluvial)

Well Diameter/Screened Interval: 2”/ MW-17 (1 8.2-2{.2 ft); MW-11 (6.7-16.7 ft); and MW-13 (13-18 ft)

Pump and depth; Grumdfes-Redi-Fo2—

Transducer(s):
Purge water discharge locationWater-Fruck{Bravo Environmentalf u. C(‘ej' <. YD Ul
Test setup comments and co ditions:; _ s ’ ]
hoow wy . 147
el LIV -t o eed bl  TOC o

Lo sep st [n0T - 25U wh i
o0 wep s Yt  Bbowmii

Start pumping (time **to nearest second**):

Stop pumping (time **to nearest second**): ! ’ [ (ﬂ LW

Time Control Well Discharge MV '63 ! W- [7 May- l { M WV{% Comments
Depth to Rate DTW DTW DTW DTW
Water (feet) (gpm) (feet) (feet) (feet) (feet
Baseline
e an
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Preliminary Yield/Step Testing
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https:/floydsnider.sharepoint.com/projects/POLTPH/09 Field - ™ Page 1 0f 2
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AQUIFER TESTING FIELD FORM

Time Control Well Meter Bucket //lw "?f Mﬁu»lﬂ /M W’L! M’\'U’;g Comments
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Remedial Investigation/Feasibility Study

Port of Longview TPH Site

Appendix G
Historical Groundwater Data



FLOYD | SNIDER

Port of Longview TPH Site

Table G.1
Pre-2019 Groundwater Analytical Data
Total cPAH
Analyte DRO ORO GRO Benzene Toluene Ethylbenzene Xylenes TEQ
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well Sample Date
5/30/1991 -- -- -- 5.8 5.8 1U 5.2 --
1/7/1993 ND - ND ND ND ND ND --
5/1/1993 280 -- ND -- -- -- -- --
3/9/1994 -- -- -- ND ND ND ND --
4/14/1998 ND ND ND - - - -- --
7/15/1999 630 U 630 U 250 U -- -- -- -- --
8/3/2000 630 U 630 U 250 U -- -- -- -- --
8/7/2001 630 U 630 U 250 U -- -- -- -- --
8/19/2002 630 U 630 U 250 U -- -- -- -- --
MW-01 8/21/2003 630 U 630 U 250 U -- -- -- -- --
8/5/2004 630 U 630 U 250 U -- -- -- -- --
8/10/2005 630 U 630 U 250 U -- - -- -- --
8/18/2006 600 U 600 U 240 U -- -- -- -- --
8/9/2007 670 U 670 U 270 U -- -- -- -- --
7/22/2008 630 U 630 U 250 U -- -- -- -- --
9/24/2009 640 U 640 U 260 U -- -- -- -- --
8/18/2010 609 U 609 U 242 U - - -- -- --
8/26/2011 630 U 630 U 250 U -- -- -- -- --
9/27/2012 650 U 650 U 260 U -- -- -- -- --
9/27/2013 660 U 660 U 270 U -- -- -- -- --
5/30/1991 -- -- -- 05U 1U 1U 1U --
3/8/1994 - - ND ND ND ND -
8/4/2000 420 500 U 250 U -- -- -- -- --
8/7/2001 630 U 630 U 250 U -- -- -- -- --
8/19/2002 630 U 630 U 250 U -- -- -- -- --
8/21/2003 630 U 630 U 250 U -- -- -- -- --
8/5/2004 250 U 500 U 250 U -- -- - - -
8/10/2005 250 U 500 U 250 U -- -- -- -- --
MW-02 8/21/2006 240 U 480 U 250 U -- -- -- -- --
8/10/2007 1,900 Y 530 U 270 U -- -- - - -
10/5/2007 630 U 630 U 250 U 05U 1U 1U 1U 0.0151 U
10/5/2007 (Dup) 630 U 630 U 250 U 05U 1U u u 0.0151 U
7/22/2008 630 U 630 U 250 U -- -- -- -- --
9/24/2009 670 U 670 U 270 U -- -- -- -- --
8/18/2010 ND ND ND -- - - - --
8/26/2011 270 U 540 U 250 U -- -- -- -- --
9/28/2012 660 U 660 U 270 U -- - -- -- --
9/26/2013 680 U 680 U 270 U -- -- -- -- --
5/30/1991 500 U 500 U 8,200 9,000 8,600 570 380 --
1/7/1993 1,080 ND 1,800 290 160 5] 21 --
MW-03 5/1/1993 1,320 ND 2,500 310 160 34 35 --
3/8/1994 -- -- -- 38 32 7.7 8.6 --
9/13/1995 1,000 A5 -- 1,000 73 19 2.3 5.2 0.0755 U
9/21/2009 710 Y 500 U 670 Y 6.6 4.9 14 4.83 0.0151 U
5/30/1991 -- -- -- 05U 1U 1U 1U --
MW-04 4/14/1998 ND ND ND -- -- - -- --
7/15/1999 630 U 630 U 250 U -- -- -- -- --
5/30/1991 -- -- -- 05U 1U 1U 1U --
MW-05 3/8/1994 -- -- -- ND ND ND ND --
7/15/1998 450 -- -- -- -- -- -- --
1/6/1993 930 ND ND ND ND ND ND --
5/1/1993 1,140 ND ND - - - - -
MW-06 3/9/1994 -- -- -- ND ND ND ND --
9/13/1995 1,300 -- 120 05U 05U 05U 0.5 0.0755 U
7/15/1998 680 -- 310 ND ND ND 3,000 --
9/23/2009 370 Y 520 U 250 U -- -- -- -- 0.0151 U
1/6/1993 1,240 423 2,300 110 12 42 150 -
5/24/1993 1,440 ND 4,900 1400 54 140 410 --
MW-07 3/15/1994 -- -- -- ND ND ND ND --
9/13/1995 1,400 7,200 640 55 530 540 0.0755 U
9/22/2009 630 U 630 U 1,300 Y 2.2 13 05U 1.78 --
1/6/1993 1,130 244 3,800 3,700 27 39 38 --
5/27/1993 1,610 ND 5,800 4,700 96 84 230 --
MW-08 3/15/1994 -- -- -- 2,500 ND ND ND --
9/13/1995 1,400 -- 3,200 610 19 5U 100 0.0755 U
7/15/1998 -- -- 2,300 ND ND ND 4,000 --
9/21/2009 250 U 500 U 2,900 Y 9 3.9 1.6 8.19 0.03
1/1/1993 4,800 x ND 89 ND ND ND ND --
MW-09 5/24/1993 210,000 - ND - - -- -- --
3/15/1994 340,000 6400 60,000 160 100 540 Jx 410 --
Remedial Investigation/Feasibility Study
Appendix G: Historical Groundwater Data
September 2023 Page 1 of 5

Table G.1



FLOYD I SNIDER Port of Longview TPH Site

Table G.1
Pre-2019 Groundwater Analytical Data
Total cPAH
Analyte DRO ORO GRO Benzene Toluene Ethylbenzene Xylenes TEQ
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well Sample Date
1/7/1993 1,740 281 3,500 320 37 51 82 --
5/25/1993 2,160 ND 4,300 140 31 130 63 --
3/8/1994 -- -- -- 240 35 330 40 --
9/13/1995 1,300 -- 4,900 390 57 230 88 0.0755 U
7/15/1998 -- -- 6,400 510 70 440 100 --
7/16/1999 2,170 500 U 5,300 300 58 360 83 0.0151 U
8/3/2000 3,200 500 U 5,000 140 50 210 99 0.0151 U
08/3/2000 (Dup) 3,100 500 U 4,800 130 48 200 95 0.0151 U
8/7/2001 280 L 500 U 4,300 Y 190 C 40 C 190 C 62 0.0151 U
08/7/2001 (Dup) 290 L 500 U 4,200 Y 190 C 41 C 200 C 64.1 0.0151 U
8/19/2002 450 L 500 U 5,800 DY 250 D 46 D 260 D 75 0.0143 U
8/21/2003 320 Y 480 U 4,700 Y 130 44 180 75 P 0.0151 U
8/5/2004 340 Z 500 U 4,000 Y 110 21 140 42 0.0151 U
08/5/2004 (Dup) 3207 500 U 4,000 Y 130 32 140 43 0.0143 U
MW-10 8/26/2005 1,700 Y 500 U 4,400 Y 310 D 51D 290 D 77.4 D 0.0151 U
8/21/2006 500 L 480 U 4,400 Y 430 D 65D 280 D 90 D 0.0151 U
08/21/2006 (Dup 500 L 480 U 4,600 Y 470 D 70 D 3,310 D 96 D 0.0151 U
8/9/2007 660 L 500 U 5,100 Y 360 D 54 230D 90.6 0.0143 U
7/23/2008 440 L 500 U 4,700 DY 340 D 51 260 D 65.6 0.0143 U
07/23/2008 (Dup 330 L 500 U 4,800 DY 340 D 51 270 D 73.7 0.0143 U
9/24/2009 490 L 530 U 4,100 Y 160 D 37 130 D 543 0.0143 U
09/24/2009 (Dup 500 L 520 U 4,200 Y 140 D 33 110 D 47.2 0.0143 U
8/19/2010 380 L 550 U 3,200 Y 70 D 16 D 99 D 22D 0.0159 U
08/19/2010 (Dup 340 L 540 U 3,200 Y 74 D 17 D 100 D 23D 0.0159 U
8/26/2011 270 U 530 U 2,900 Y 110D 24 D 130 D 28 D 0.0525
08/26/2011 (Dup 270 U 530 U 3,000 Y 110 D 21D 110 D 23D 0.0377
9/28/2012 280 L 520 U 2,300 Y - - -- -- 0.0151 U
09/28/2012 (Dup 270 U 530 U 2,300 Y - - -- -- 0.0151 U
9/26/2013 270 U 530 U 1,900 Y 64 13 55 25 0.0159 U
09/26/2013 (Dup 270 U 530 U 1,800 Y 63 13 54 25 0.0151 U
1/7/1993 ND ND ND ND ND ND ND --
MW-11 5/1/1993 608 ND ND - - - -- --
3/10/1994 - -- - ND ND ND ND --
7/15/1998 ND ND ND -- - -- -- --
1/7/1993 1,650 617 3,100 770 47 71 83 --
5/27/1993 1,750 ND 3,800 900 67 74 120 --
3/10/1994 -- -- -- 680 39 54 76 --
9/13/1995 1,700 -- 3,600 600 56 84 110 0.0755 U
7/15/1998 -- -- 4,600 320 30 40 120 --
7/16/1999 1,740 500 U 3,400 210 24 34 56 0.0151 U
07/16/1999 (Dup 1,690 500 U 3,600 220 26 37 60 0.0151 U
8/3/2000 2,800 500 U 4,500 220 54 62 138 0.0151 U
8/8/2001 270 L 500 U 4,500 Y 710 DC 48 C 42 C 89.9 0.0151 U
8/19/2002 410 L 500 U 5,400 DY 420 D 41D 53D 77 0.0151 U
08/19/2002 (Dup 400 L 500 U 5,300 DY 450 D 43 D 57D 83 0.0151 U
8/21/2003 290 Y 480 U 3,900 Y 560 D 40 54 74.7 P 0.0143 U
MW-12 08/21/2003 (Dup 250 Y 480 U 4,000 Y 560 D 40 55 75.7 P 0.0143 U
8/5/2004 250 U 500 U 280 Z 17 1.6 1.9 2.3 0.0151 U
8/11/2005 760 L 500 U 3,400 Dz 880 D 52D 63 D 84 D 0.0151 U
08/11/2005 (Dup 410 L 500 U 3,300 Dz 890 D 48 D 63 D 77 D 0.0151 U
8/18/2006 240 U 480 U 970 Y 350D 21 15 12 0.0151 U
8/9/2007 400 L 500 U 3,300 Y 730D 42 48 72.2 0.0151 U
08/9/2007 (Dup) 470 L 500 U 3,200 Y 680 D 39 47 75.8 0.0143 U
7/23/2008 300 L 500 U 3,300 DY 660 D 45 34D 94.6 0.0143 U
9/23/2009 550 L 500 U 3,100 Y 840 D 48 D 44 D 67 D 0.0143 U
8/19/2010 623 Al,L 199 U 2,410 133 29.6 46.1 52 0.0374 U
8/25/2011 290 L 520 U 2,500 Y 420 D 25D 24 D 38 D 0.0151 U
9/27/2012 350 L 520 U 2,100 Y -- - - -- 0.0151 U
9/26/2013 350 L 530 U 640 Y 74 6 13 11 0.0159 U
5/26/1993 ND ND ND -- -- - - --
3/11/1994 -- -- -- ND ND ND ND --
MW-13 4/14/1998 ND ND ND - - - -- --
7/15/1998 ND ND ND - - - -- --
9/22/2009 630 U 630 U 250 U -- - -- -- --
5/26/1993 4,060 ND ND - - -- -- --
3/9/1994 -- -- -- ND ND ND ND --
MW-14 9/13/1995 - - - 0.77 0.78 1.5 2.6 -
7/15/1998 550 - - - - -- -- --
9/22/2009 160,000 D 50,000 U - - - -- -- -
8/19/2010 1,600 536 M -- -- -- -- -- 0.14

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data
September 2023 Page 2 of 5 Table G.1



FLOYD I SNIDER Port of Longview TPH Site

Table G.1
Pre-2019 Groundwater Analytical Data
Total cPAH
Analyte DRO ORO GRO Benzene Toluene Ethylbenzene Xylenes TEQ
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well Sample Date
5/27/1993 212 ND 455 34.3 1 ND 2 --
MW-15 3/9/1994 -- - - ND ND ND ND --
7/15/1998 650 -- 290 ND ND ND ND --
9/23/2009 260 U 520 U 250 U - - -- -- 0.0151 U
5/1/1993 250,000 -- ND -- - -- -- --
3/15/1994 -- -- -- ND ND ND ND --
MW-16 9/13/1995 4,000 -- 300 1.3 2.2 13 0.91 0.0755 U
8/19/2010 624 U 624 U 248 U - - -- -- --
9/23/2009 82,000 D 32,000 U - - - -- -- --
5/26/1993 4,810 ND ND
3/10/1994 -- -- - ND ND ND ND --
MW-17 9/13/1995 320 A3 80 U 05U 05U 05U 05U --
7/15/1998 ND ND ND - - -- -- -
9/22/2009 630 U 630 U 250 U - - -- -- --
5/26/1993 ND ND ND - - -- -- -
MW-18 3/11/1994 - - - ND ND ND ND --
7/15/1998 ND ND ND - - - - -
9/22/2009 630 U 630 U 250 U - - -- -- -
5/24/1993 2,330 2,500 ND - -- -- - -
3/9/1994 - - - ND ND ND ND -
MW-19 9/13/1995 380 A3 - 80 U 05U 05U 05U 05U -
7/15/1998 ND ND ND ND ND ND ND -
9/23/2009 630 U 630 U 250 U -
MW-20 5/1/1993 2,840 - 5,600 9 22 95 160 --
3/15/1994 - - - 1.5 5.2 7] 26 --
MW-21 5/27/1993 ND ND 171 ND ND ND 1 -
3/10/1994 - - - ND ND ND ND -
3/10/1994 ND ND ND ND ND ND ND -
4/14/1998 ND ND ND -- -- -- - -
8/4/2000 630 U 630 U 250 U - -- - - -
8/24/2001 630 U 630 U 250 U -- -- - - -
8/20/2002 630 U 630 U 250 U -- -- - - -
8/21/2003 630 U 630 U 250 U -- -- - - -
8/6/2004 630 U 630 U 250 U -- -- - - -
MW-22 8/11/2005 630 U 630 U 250 U -- -- - - -
8/21/2006 630 U 630 U 250 U -- -- - - -
8/10/2007 650 U 650 U 260 U -- -- - - -
7/23/2008 630 U 630 U 250 U -- -- - - -
9/22/2009 630 U 630 U 250 U -- -- - - --
8/19/2010 ND ND ND - - - - -
8/26/2011 630 U 630 U 250 U -- -- - -- --
9/28/2012 650 U 650 U 260 U -- - -- -- --
9/27/2013 660 U 660 U 270 U -- -- - -- --
3/11/1994 ND ND ND ND ND ND ND -
4/14/1998 ND ND ND -- - - -- --
7/15/1999 630 U 630 U 250 U - - -- -- --
8/3/2000 630 U 630 U 250 U - - -- -- --
8/8/2001 630 U 630 U 250 U - - -- -- --
8/20/2002 630 U 630 U 250 U - - -- -- --
8/21/2003 630 U 630 U 250 U -- -- -- -- --
8/6/2004 630 U 630 U 250 U - - -- -- --
MW-23 8/11/2005 630 U 630 U 250 U - - -- -- --
8/21/2006 630 U 630 U 250 U - - -- -- --
8/10/2007 650 U 650 U 260 U - - -- -- --
7/23/2008 630 U 630 U 250 U -- -- -- -- --
9/25/2009 250 U 500 U 250 U - -- -- - -
8/20/2010 642 U 642 U 255 U -- -- -- - -
8/25/2011 630 U 630 U 250 U -- -- - - -
9/28/2012 660 U 660 U 270 U -- -- - -- -
9/27/2013 660 U 660 U 270 U -- -- -- -- --
3/11/1994 ND ND 570 ND ND ND ND -
MW-24 7/15/1998 ND ND ND ND ND ND ND -
9/21/2009 630 U 630 U 250 U -- -- - - -
3/10/1994 ND ND ND ND ND ND ND -
MW-25 4/14/1998 ND ND ND - - - - -
9/22/2009 630 U 630 U 250 U -- -- - - -

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data
September 2023 Page 3 of 5 Table G.1



FLOYD | SNIDER

Port of Longview TPH Site

Table G.1
Pre-2019 Groundwater Analytical Data
Total cPAH
Analyte DRO ORO GRO Benzene Toluene Ethylbenzene Xylenes TEQ
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well Sample Date

3/11/1994 130,000 ND 2100 ND ND ND ND --
MW-26 7/15/1998 4,900 -- -- ND ND ND ND --
8/20/2010 618 U 618 U 245 U -- -- -- -- --
3/11/1994 ND ND ND ND ND ND ND --
4/14/1998 ND ND ND - - -- -- --
7/15/1999 630 U 630 U 250 U -- -- -- -- --
8/4/2000 630 U 630 U 250 U - - -- -- --
8/8/2001 630 U 630 U 250 U -- -- -- -- --
8/20/2002 630 U 630 U 250 U -- -- -- -- --
8/21/2003 630 U 630 U 250 U -- -- -- -- --
8/6/2004 630 U 630 U 250 U -- -- -- -- --
MW-27 8/11/2005 630 U 630 U 250 U - - -~ -- --
8/18/2006 600 U 600 U 240 U -- -- -- -- --
8/9/2007 630 U 630 U 250 U -- -- -- -- --
7/23/2008 630 U 630 U 250 U -- -- -- -- --
9/21/2009 630 U 630 U 250 U -- -- -- -- --
8/20/2010 645 U 645 U 256 U - - -- -- --
8/25/2011 630 U 630 U 250 U -- -- -- -- --
9/27/2012 660 U 660 U 270 U -- -- -- -- --
9/27/2013 660 U 660 U 270 U -- -- -- -- --
3/31/1994 28,000 ND 450 ND ND ND ND --
MW-28 7/15/1998 1,600 - -- -- - - -
8/20/2010 878 A4 301 A2,N 262 U -- -- -- -- 2.76
MW-29 7/15/1998 ND ND ND ND ND ND ND --
9/21/2009 630 U 630 U 250 U -- -- -- -- --
7/13/1998 1,320 -- ND ND ND ND ND --
8/24/1998 1,680 -- -- -- - -- -- --
4/28/1999 943 500 U -- -- -- -- -- --
7/15/1999 1,230 500 U -- -- -- -- -- --
07/15/1999 (Dup 1,200 500 U -- -- - -- -- --
11/18/1999 1,660 500 U -- -- -- -- -- --
2/3/2000 2,200 500 U -- -- - -- -- --
5/31/2000 1,400 500 U -- -- -- -- -- --
8/3/2000 2,000 500 U -- -- -- -- -- --
08/3/2000 (Dup) 320 500 U - - - -- -- --
8/7/2001 250 U 500 U 250 U -- -- -- -- --
8/19/2002 250 U 500 U 250 U - - -- -- --
MW-30 8/21/2003 240 U 480 U 250 U - - -- -- -
8/5/2004 250 U 500 U 250 U -- -- -- -- --
8/26/2005 3,800 Y 1,100 L 250 U -- - - -- --
10/28/2005 250 U 500 U -- -- -- -- -- --
8/21/2006 240 U 480 U 250 U -- -- -- -- -
8/9/2007 3,000 Y 680 L 270 U -- -- -- -- --

10/5/2007 670 U 670 U 270 U 05U 1U 1U 1U 0.0151 U
7/23/2008 250 U 500 U 250 U -- -- - - -
9/25/2009 260 U 520 U 250 U -- -- -- -- --
8/20/2010 643 U 643 U 255 U -- -- - - -
8/26/2011 270 U 540 U 250 U -- -- -- -- --
9/28/2012 830Y 1,600 O 250 U -- -- -- -- --
9/26/2013 270 U 530 U 270 U - - -- -- --
7/15/1998 ND ND ND ND ND ND ND --
7/15/1999 630 U 630 U 250 U -- -- - - -
8/3/2000 630 U 630 U 250 U -- -- -- -- --
8/7/2001 630 U 630 U 250 U -- -- -- -- --
8/19/2002 630 U 630 U 250 U -- -- -- -- --
8/21/2003 630 U 630 U 250 U -- -- -- -- --
8/5/2004 630 U 630 U 250 U -- -- - - -
MW-31 8/11/2005 630 U 630 U 250 U -- -- -- -- --
8/21/2006 630 U 630 U 250 U -- -- -- -- --
8/9/2007 670 U 670 U 270 U -- -- -- -- --
7/23/2008 630 U 630 U 250 U -- -- -- -- --
9/24/2009 630 U 630 U 250 U -- -- - -- --
8/18/2010 ND ND ND -- -- -- -- --
8/25/2011 630 U 630 U 250 U -- -- -- -- --
9/28/2012 680 U 680 U 270 U -- -- -- -- --
9/27/2013 660 U 660 U 270 U -- -- -- -- --
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FLOYD I SNIDER Port of Longview TPH Site

Table G.1
Pre-2019 Groundwater Analytical Data
Total cPAH
Analyte DRO ORO GRO Benzene Toluene Ethylbenzene Xylenes TEQ
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well Sample Date
7/15/1998 ND ND ND ND ND ND ND --
7/16/1999 630 U 630 U 250 U -- -- - -- --
8/3/2000 630 U 630 U 250 U -- -- - -- --
8/7/2001 630 U 630 U 250 U -- -- - -- --
8/20/2002 630 U 630 U 250 U -- - - -- --
8/21/2003 630 U 630 U 250 U -- - -- -- --
8/5/2004 630 U 630 U 250 U - - -- -- --
MW-32 8/11/2005 630 U 630 U 250 U - - -- -- --
8/18/2006 600 U 600 U 240 U - -- -- -- --
8/9/2007 630 U 630 U 250 U - - -- -- --
7/23/2008 630 U 630 U 250 U - - -- -- --
9/24/2009 650 U 650 U 260 U - - -- -- --
8/18/2010 616 U 616 U 244 U - - -- -- --
8/26/2011 630 U 630 U 250 U - - -- -- --
9/27/2012 670 U 670 U 270 U - - -- -- --
9/26/2013 660 U 660 U 270 U - - -- -- -
Note:

-- Not analyzed.

Abbreviations:
CLP Contract Laboratory Program
cPAH Carcinogenic polycyclic aromatic hydrocarbon
DRO Diesel-range organics
GC Gas chromatography
GRO Gasoline-range organics
HPLC High performance liquid vhromatography
ug/L Micrograms per liter
MS Mass spectrometry
ND Non-detect value, reporting limit unknown
ORO Oil-range organics
TEQ Toxic equivalent

Qualifiers:
Al,L This sample contains a DRO not identified as a specific hydrocarbon product. The result was quantified against diesel calibration standards. Diesel result is biased high
due to amount of gasoline contained in the sample.
A2,M This sample contains an ORO not identified as a specific hydrocarbon product. The result was quantified against a lube oil calibration standard. Oil result is biased high
due to amount of diesel contained in the sample.
A3 Detected hydrocarbons in the diesel range appear to be due to overlap of heavy oil-range hydrocarbons.
A4 The product appears to be aged or degraded diesel.
A5 Detected hydrocarbons in the diesel range appear to be degraded diesel as well as some overlap of heavy oil-range hydrocarbons.
C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
D The reported result is from a dilution.
DC The reported result is from a dilution. The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
DY The reported result is from a dilution. The chromatogram resembles a petroleum product but does not match the calibration standard.
DZ The reported result is from a dilution. The chromatogram does not resemble a petroleum product.
L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a greater amount of lighter
molecular weight constituents than the calibration standard.
M Oil result is biased high due to amount of diesel contained in the sample.
O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.
P The GC or HPLC confirmation criteria were exceeded. The relative percent difference is greater than 40% between the two analytical results (25% for CLP Pesticides).
U The compound was undetected at the reported concentration.
x The chromatogram is a poor match to the standard
Y The chromatogram resembles a petroleum product but does not match the calibration standard.
Z The chromatogram does not resemble a petroleum product.
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September 2023

Port of Longview TPH Site

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
17.96 5/30/1991 8.77 - - 9.19
17.96 6/11/1991 9.21 - - 8.75
17.96 2/12/1993 10.08 -- -- 7.88
17.96 6/29/1993 9.85 - -- 8.11
17.96 6/1/1994 10.65 - -- 7.31
17.96 4/9/1998 9.56 -- -- 8.40
17.96 5/21/1998 8.85 -- -- 9.11
17.96 6/30/1998 9.33 - -- 8.63
17.96 7/15/1998 9.84 - -- 8.12
17.96 7/16/1999 12.27 -- -- 5.69
17.96 8/3/2000 11.59 -- -- 6.37
17.96 8/7/2001 12.65 - -- 5.31
17.96 8/19/2002 11.98 - - 5.98
17.96 8/19/2002 10.78 - - 7.18
MW-01 17.96 8/21/2003 12.29 - ~ 5.67
17.96 8/5/2004 12.05 - -- 5.91
17.96 8/10/2005 11.99 - - 5.97
17.96 8/18/2006 12.04 -- -- 5.92
17.96 8/9/2007 11.98 - - 5.98
17.96 7/22/2008 11.22 - - 6.74
17.96 8/18/2010 12.45 -- - 5.51
17.96 8/26/2011 11.57 6.39
17.96 9/27/2012 12.31 - - 5.65
17.96 9/27/2013 11.93 - - 6.03
17.96 10/9/2017 12.3 - - 5.66
17.96 2/27/2019 10.68 - - 7.28
17.96 5/6/2020 11.17 - - 6.79
17.96 8/10/2020 11.7 - - 6.26
22.71 5/30/1991 9.4 - - 13.31
22.71 6/11/1991 9.56 - -- 13.15
22.71 2/12/1993 9.69 - - 13.02
22.71 6/29/1993 9.6 - - 13.11
22.71 6/1/1994 10.65 - - 12.06
22.71 4/9/1998 9.2 - - 13.51
22.71 5/21/1998 9.74 - - 12.97
22.71 6/30/1998 9.8 - - 12.91
22.71 7/15/1998 10.05 -- - 12.66
22.71 8/4/2000 104 -- - 12.31
22.71 8/7/2001 11.21 - - 11.50
22.71 8/19/2002 10.79 -- -- 11.92
22.71 8/21/2003 10.7 -- -- 12.01
MW-02 22.71 8/5/2004 10.23 -- -- 12.48
22.71 8/10/2005 10.48 -- -- 12.23
22.71 8/21/2006 10.53 -- -- 12.18
22.71 8/10/2007 10.68 - - 12.03
22.71 10/5/2007 11.34 - -- 11.37
22.71 7/22/2008 10.26 - - 12.45
22.71 8/18/2010 10.31 -- -- 12.40
22.71 8/26/2011 10.24 - - 12.47
22.71 9/28/2012 10.91 - - 11.80
22.71 9/26/2013 10.75 -- -- 11.96
22.71 10/9/2017 10.92 -- -- 11.79
22.71 2/27/2019 9.92 -- -- 12.79
22.71 5/6/2020 9.76 -- -- 12.95
22.71 8/10/2020 10.17 -- -- 12.54
20.93 5/30/1991 12.31 -- - 8.62
20.93 6/11/1991 12.67 - -- 8.26
20.93 2/12/1993 13.68 - - 7.25
20.93 6/29/1993 134 -- -- 7.53
20.93 9/13/1995 14.9 - -- 6.03
MW-03 20.93 4/9/1998 12.94 - -- 7.99
20.93 5/21/1998 12.01 -- -- 8.92
20.93 6/30/1998 12.68 -- -- 8.25
20.93 7/15/1998 13.34 - -- 7.59
20.93 2/27/2019 13.14 -- - 7.79
20.93 5/6/2020 13.39 - - 7.54
20.93 8/10/2020 14.18 - -- 6.75
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September 2023

Port of Longview TPH Site

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
not surveyed 5/30/1991 13.53 -- -- --
not surveyed 6/11/1991 14.27 -- -- --
not surveyed 2/12/1993 free product "’ -- -- --
not surveyed 6/29/1993 16.15 - - --
not surveyed 4/9/1998 12.8 -- -- --
not surveyed 5/21/1998 14.17 -- -- --
not surveyed 6/30/1998 14.72 -- -- --
not surveyed 7/15/1998 15.33 -- -- --
not surveyed 7/16/1999 15.09 -- -- --
not surveyed 8/3/2000 17.01 -- -- --
not surveyed 8/7/2001 dry - - --
MW-04 not surveyed 8/19/2002 dry -- -- --
not surveyed 8/21/2003 dry -- -- --
not surveyed 8/5/2004 dry - - -
not surveyed 8/10/2005 dry - - -
not surveyed 7/23/2008 dry -- -- --
not surveyed 9/24/2009 dry - - --
not surveyed 8/18/2010 dry - - -
not surveyed 9/27/2012 dry -- -- --
not surveyed 9/26/2013 dry -- -- --
not surveyed 10/9/2017 17.45 -- -- --
not surveyed 2/27/2019 14.26 -- -- --
not surveyed 8/10/2020 17.12 -- -- --
22.69 5/30/1991 12.67 - - 10.02
22.69 6/11/1991 13.36 - - 9.33
22.69 2/12/1993 12.46 - - 10.23
22.69 6/29/1993 13.9 -- -- 8.79
22.69 6/1/1994 15.05 - - 7.64
22.69 4/9/1998 10.3 - - 12.39
MW-05 22.69 5/21/1998 10.32 -- -- 12.37
22.69 6/30/1998 10.46 -- -- 12.23
22.69 7/15/1998 12.57 - -- 10.12
22.69 9/25/2009 dry -- -- --
22.69 10/9/2017 dry - - --
22.69 2/27/2019 14.95 - - 7.74
22.69 5/6/2020 14.96 - - 7.73
22.69 8/10/2020 15.9 -- -- 6.79
17.48 2/12/1993 10.96 -- -- 6.52
17.48 6/29/1993 10.7 -- -- 6.78
17.48 6/1/1994 11.5 - -- 5.98
17.48 9/13/1995 11.92 -- -- 5.56
17.48 4/9/1998 10.39 -- -- 7.09
MW-06 17.48 5/21/1998 9.61 - -- 7.87
17.48 6/30/1998 10.14 - -- 7.34
17.48 7/15/1998 10.64 -- -- 6.84
17.48 10/9/2017 11.91 -- -- 5.57
17.48 2/27/2019 10.21 - - 7.27
17.48 5/6/2020 10.62 - - 6.86
17.48 8/10/2020 11.35 -- -- 6.13
22.21 2/12/1993 13.9 -- -- 8.31
22.21 6/29/1993 13.58 -- -- 8.63
22.21 9/13/1995 15 - -- 7.21
22.21 4/9/1998 13.28 -- -- 8.93
22.21 5/21/1998 12.3 -- -- 9.91
MW-07 22.21 6/30/1998 12.89 - - 9.32
22.21 7/15/1998 13.52 -- -- 8.69
22.21 10/9/2017 16.19 - - 6.02
22.21 2/27/2019 14.44 - - 7.77
22.21 5/6/2020 14.82 - - 7.39
22.21 8/10/2020 15.6 - - 6.61
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September 2023

Port of Longview TPH Site

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
20.61 2/12/1993 12.94 -- -- 7.67
20.61 6/29/1993 12.59 - -- 8.02
20.61 6/1/1994 13.44 - -- 7.17
20.61 9/13/1995 14.02 -- -- 6.59
MW-08 20.61 4/9/1998 12.27 - -- 8.34
20.61 5/21/1998 11.31 - -- 9.30
20.61 6/30/1998 11.8 - - 8.81
20.61 7/15/1998 12.55 -- -- 8.06
20.61 5/6/2020 13.19 - - 7.42
20.61 8/10/2020 13.93 - - 6.68
23.36 2/12/1993 | free product” - - -
23.36 6/29/1993 free product ® -- -- --
23.36 9/13/1995 free product 2 - - -
23.36 4/9/1998 free product @) - - -
23.36 5/21/1998 free product @ -- - --
MW-09 23.36 6/30/1998 free product ® -- -- --
23.36 7/15/1998 free product 2 - - -
23.36 8/6/2004 dry - - -
23.36 9/22/2009 dry -- -- -
23.36 5/6/2020 16.19 16.05 0.14 7.283
23.36 8/11/2020 16.96 16.85 0.11 6.489
22.89 2/12/1993 15.68 - -- 7.21
22.89 6/29/1993 15.34 - - 7.55
22.89 6/1/1994 16.14 -- -- 6.75
22.89 9/13/1995 16.79 - -- 6.10
22.89 4/9/1998 15.01 - -- 7.88
22.89 5/21/1998 14.04 - - 8.85
22.89 6/30/1998 14.68 -- -- 8.21
22.89 7/15/1998 15.29 - -- 7.60
22.89 7/16/1999 12.34 - -- 10.55
22.89 8/3/2000 16.11 -- -- 6.78
22.89 8/7/2001 17.25 -- -- 5.64
22.89 8/19/2002 16.53 - -- 6.36
MW-10 22.89 8/21/2003 16.83 - -- 6.06
22.89 8/5/2004 16.44 -- - 6.45
22.89 8/21/2006 16.68 - -- 6.21
22.89 8/10/2007 16.55 - - 6.34
22.89 7/23/2008 15.9 - - 6.99
22.89 8/19/2010 16.91 - - 5.98
22.89 8/26/2011 16 - - 6.89
22.89 9/28/2012 16.92 - - 5.97
22.89 9/26/2013 16.56 - - 6.33
22.89 10/9/2017 16.88 -- -- 6.01
22.89 2/27/2019 15.11 - - 7.78
22.89 5/6/2020 15.38 - - 7.51
22.89 8/10/2020 16.21 - - 6.68
25.07 2/12/1993 9.45 - - 15.62
25.07 6/29/1993 9.09 - - 15.98
25.07 6/1/1994 11.99 - - 13.08
25.07 4/9/1998 8.3 -- -- 16.77
25.07 5/21/1998 9.57 -- -- 15.50
MW-11 25.07 6/30/1998 10.1 - -- 14.97
25.07 7/15/1998 11.11 -- - 13.96
25.07 9/22/2009 dry - - -
25.07 10/9/2017 18.54 - - 6.53
25.07 2/28/2019 7.26 - - 17.81
25.07 5/7/2020 12.39 -- -- 12.68
25.07 8/10/2020 15.43 -- -- 9.64
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Port of Longview TPH Site

Remedial Investigation/Feasibility Study

Appendix G: Historical Groundwater Data

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
21.16 2/12/1993 14.02 -- -- 7.14
21.16 6/29/1993 13.81 - -- 7.35
21.16 6/1/1994 14.61 -- -- 6.55
21.16 9/13/1995 15.11 -- -- 6.05
21.16 4/9/1998 13.56 - -- 7.60
21.16 5/21/1998 12.51 - -- 8.65
21.16 6/30/1998 13.13 - - 8.03
21.16 7/15/1998 13.72 -- -- 7.44
21.16 7/16/1999 12.85 - -- 8.31
21.16 8/3/2000 14.38 - - 6.78
21.16 8/8/2001 15.51 - - 5.65
21.16 8/19/2002 14.74 -- -- 6.42
MW-12 21.16 8/21/2003 15.1 - - 6.06
21.16 8/5/2004 14.9 - - 6.26
21.16 8/11/2005 14.85 - - 6.31
21.16 8/18/2006 14.95 - -- 6.21
21.16 8/9/2007 14.88 - - 6.28
21.16 7/23/2008 14.25 - - 6.91
21.16 8/19/2010 15.24 -- -- 5.92
21.16 8/25/2011 14.27 - - 6.89
21.16 9/27/2012 12.31 - - 8.85
21.16 9/26/2013 14.97 - - 6.19
21.16 10/9/2017 15.18 - - 5.98
21.16 2/27/2019 13.34 - - 7.82
21.16 5/7/2020 13.6 - - 7.56
21.16 8/11/2020 14.6 - - 6.56
25.09 6/29/1993 9.95 - - 15.14
25.09 4/9/1998 9.21 - - 15.88
25.09 5/21/1998 10.04 -- -- 15.05
25.09 6/30/1998 10.19 14.90
MW-13 25.09 7/15/1998 10.62 -- -- 14.47
25.09 10/9/2017 12.06 -- - 13.03
25.09 2/28/2019 10.85 -- -- 14.24
25.09 5/7/2020 11.03 -- -- 14.06
25.09 8/10/2020 11.46 -- -- 13.63
23.77 6/29/1993 7.43 - -- 16.34
23.77 9/13/1995 10.49 - - 13.28
23.77 4/9/1998 7.03 -- -- 16.74
23.77 5/21/1998 6.97 - -- 16.80
23.77 6/30/1998 7.59 - -- 16.18
23.77 7/15/1998 9.12 -- -- 14.65
MW-14 23.77 7/16/1999 8.58 -- -- 15.19
23.77 8/6/2004 9.83 - -- 13.94
23.77 8/19/2010 8.58 -- -- 15.19
23.77 10/9/2017 9.96 -- -- 13.81
23.77 2/27/2019 5.78 -- - 17.99
23.77 5/7/2020 6.43 -- -- 17.34
23.77 8/10/2020 8.51 -- -- 15.26
21.75 6/1/1994 14.64 -- -- 7.11
21.75 4/9/1998 12.74 - -- 9.01
21.75 5/21/1998 12.28 -- -- 9.47
21.75 6/30/1998 13.11 -- -- 8.64
MW-15 21.75 7/15/1998 13.82 - - 7.93
21.75 10/9/2017 15.75 - - 6.00
21.75 2/27/2019 13.82 -- -- 7.93
21.75 5/7/2020 14.11 -- -- 7.64
21.75 8/10/2020 15 - - 6.75
22.94 6/29/1993 | free product"”’ - - --
22.94 9/13/1995 9.58 - -- 13.36
22.94 4/9/1998 6.74 -- -- 16.20
22.94 5/21/1998 6.88 - -- 16.06
22.94 6/30/1998 8.64 - -- 14.30
MW-16 22.94 7/15/1998 9.16 - -- 13.78
22.94 8/6/2004 9.71 - - 13.23
23.94 8/19/2010 111 - - 12.84
22.94 10/9/2017 14.3 -- - 8.64
22.94 2/27/2019 6.67 -- -- 16.27
22.94 5/7/2020 9.92 -- -- 13.02
22.94 8/10/2020 12.41 - - 10.53
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Appendix G: Historical Groundwater Data

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
25.24 6/1/1994 12.56 -- -- 12.68
25.24 9/13/1995 12.5 - -- 12.74
25.24 4/9/1998 8.57 - - 16.67
25.24 5/21/1998 10.27 -- -- 14.97
MW-17 25.24 6/30/1998 10.58 - -- 14.66
25.24 7/15/1998 11.37 - -- 13.87
25.24 10/9/2017 13.21 -- -- 12.03
25.24 2/28/2019 7.8 -- -- 17.44
25.24 5/7/2020 10.07 - - 15.17
25.24 8/10/2020 12.62 - - 12.62
26.56 6/29/1993 11.5 - - 15.06
26.56 4/9/1998 10.66 -- -- 15.90
26.56 5/21/1998 11.49 -- -- 15.07
26.56 6/30/1998 11.7 - - 14.86
MW-18 26.56 7/15/1998 12.1 - - 14.46
26.56 10/9/2017 13.71 -- - 12.85
26.56 2/28/2019 11.1 - - 15.46
26.56 5/7/2020 12.5 - - 14.06
26.56 8/10/2020 13.4 -- -- 13.16
20.20 6/29/1993 | free product"”’ - - --
20.20 6/1/1994 14.39 -- -- 5.81
20.20 9/13/1995 14.5 - -- 5.70
20.20 4/9/1998 13.34 - - 6.86
20.20 5/21/1998 12.52 -- -- 7.68
MW-19 20.20 6/30/1998 13.03 - - 7.17
20.20 7/15/1998 13.57 - -- 6.63
20.20 10/9/2017 14.59 -- -- 5.61
20.20 2/27/2019 12.93 -- -- 7.27
20.20 5/7/2020 13.3 - - 6.90
20.20 8/10/2020 13.95 - - 6.25
23.34 6/29/1993 16.21 - - 7.13
23.34 9/13/1995 | free product"”’ - - --
23.34 4/9/1998 16.16 15.61 0.55 7.62
23.34 5/21/1998 15.63 14.29 1.34 8.782
23.34 6/30/1998 | free product -- -- --
MW-20 23.34 7/15/1998 | free product "’ - - --
23.34 9/22/2009 dry -- -- -
23.34 10/9/2017 17.15 - - 6.19
23.34 2/28/2019 15.27 -- -- 8.07
23.34 5/7/2020 15.55 -- -- 7.79
23.34 8/11/2020 16.78 - - 6.56
31.40 6/1/1994 23.97 - -- 7.43
31.40 4/9/1998 23.24 - - 8.16
31.40 5/21/1998 20.83 -- -- 10.57
31.40 6/30/1998 22.38 - -- 9.02
31.40 7/15/1998 22.58 - - 8.82
31.40 8/3/2000 23.52 - - 7.88
31.40 8/8/2001 25.23 - -- 6.17
31.40 8/20/2002 24.97 - - 6.43
31.40 8/21/2003 25.18 - - 6.22
31.40 8/6/2004 24.36 - - 7.04
MW-22 31.40 8/11/2005 24.85 -- - 6.55
31.40 8/18/2006 25.46 5.94
31.40 8/10/2007 24.9 - - 6.50
31.40 7/23/2008 24.6 - - 6.80
31.40 8/19/2010 24.94 - - 6.46
31.40 8/26/2011 24.8 6.60
31.40 9/28/2012 25.82 - - 5.58
31.40 9/27/2013 24.91 - - 6.49
31.40 10/9/2017 25.36 - - 6.04
31.40 2/28/2019 23.97 - - 7.43
31.40 5/6/2020 23.04 - - 8.36
31.40 8/10/2020 24.76 - - 6.64
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Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
31.43 6/1/1994 24.73 -- -- 6.70
31.43 4/9/1998 23.96 -- -- 7.47
31.43 5/21/1998 22.12 -- -- 9.31
31.43 6/30/1998 23.11 -- -- 8.32
31.43 7/15/1998 23.3 -- -- 8.13
31.43 7/16/1999 22.8 -- -- 8.63
31.43 8/3/2000 24.22 -- -- 7.21
31.43 8/8/2001 25.48 -- -- 5.95
31.43 8/20/2002 25.43 -- -- 6.00
31.43 8/21/2003 25.21 -- -- 6.22
31.43 8/6/2004 24.59 - - 6.84
MW-23 31.43 8/11/2005 25.43 -- -- 6.00
31.43 8/21/2006 25.55 - - 5.88
31.43 8/10/2007 25.26 - -- 6.17
31.43 7/23/2008 23.89 - - 7.54
31.43 8/20/2010 25.64 -- -- 5.79
31.43 8/25/2011 24.15 - - 7.28
31.43 9/28/2012 26 - -- 5.43
31.43 9/27/2013 25.12 - - 6.31
31.43 10/9/2017 25.45 - - 5.98
31.43 2/28/2019 23.83 - - 7.60
31.43 5/6/2020 22.93 - - 8.50
31.43 8/10/2020 24.72 - - 6.71
27.89 6/1/1994 14.35 - - 13.54
27.89 4/9/1998 11.31 - -- 16.58
27.89 5/21/1998 12.42 -- -- 15.47
27.89 6/30/1998 12.06 -- -- 15.83
MW-24 27.89 7/15/1998 13.06 -- -- 14.83
27.89 10/9/2017 14.61 -- -- 13.28
27.89 2/28/2019 11.32 -- -- 16.57
27.89 5/6/2020 12.58 -- -- 15.31
27.89 8/10/2020 13.31 - - 14.58
21.45 6/1/1994 15.06 -- -- 6.39
21.45 4/9/1998 12.52 - - 8.93
21.45 5/21/1998 11.53 -- -- 9.92
21.45 6/30/1998 12.51 -- -- 8.94
MW-25 21.45 7/15/1998 13.23 -- -- 8.22
21.45 10/9/2017 13.57 - - 7.88
21.45 2/28/2019 6.9 -- -- 14.55
21.45 5/7/2020 8.02 -- -- 13.43
21.45 8/11/2020 9.68 -- -- 11.77
27.14 4/9/1998 12.54 -- -- 14.60
27.14 5/21/1998 13.31 -- -- 13.83
27.14 6/30/1998 13.19 -- -- 13.95
27.14 7/15/1998 14.21 -- -- 12.93
MW-26 27.14 9/22/2009 dry -- -- -
27.14 8/20/2010 14.32 -- -- 12.82
27.14 10/9/2017 16.31 -- -- 10.83
27.14 2/28/2019 11.69 - - 15.45
27.14 5/6/2020 12.89 -- -- 14.25
27.14 8/10/2020 13.08 -- -- 14.06
25.90 4/9/1998 18.71 -- -- 7.19
25.90 5/21/1998 17.05 - -- 8.85
25.90 6/30/1998 18.02 - -- 7.88
25.90 7/15/1998 18.22 -- -- 7.68
25.90 7/16/1999 17.18 -- -- 8.72
25.90 8/4/2000 18.59 - -- 7.31
25.90 8/8/2001 20.03 - - 5.87
25.90 8/20/2002 20.09 -- -- 5.81
25.90 8/21/2003 20.03 - -- 5.87
MW-27 25.90 8/6/2004 19.23 - -- 6.67
25.90 8/11/2005 19.84 -- - 6.06
25.90 8/18/2006 19.95 - -- 5.95
25.90 8/9/2007 20.03 - -- 5.87
25.90 8/25/2011 19.03 - -- 6.87
25.90 9/27/2012 19.44 - - 6.46
25.90 9/27/2013 19.61 -- -- 6.29
25.90 10/9/2017 20.11 - - 5.79
25.90 2/28/2019 18.25 - - 7.65
25.90 5/7/2020 18.1 - - 7.80
25.90 8/10/2020 18.5 -- -- 7.40
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Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
27.36 6/1/1994 16.84 -- -- 10.52
27.36 4/9/1998 13.24 -- -- 14.12
27.36 5/21/1998 14.07 -- -- 13.29
27.36 6/30/1998 14.6 -- -- 12.76
MW-28 27.36 7/15/1998 14.21 -- 13.15
27.36 9/22/2009 dry - - -
27.36 10/9/2017 dry -- -- -
27.36 2/28/2019 12.39 -- -- 14.97
27.36 5/7/2020 17.91 - -- 9.45
27.36 8/10/2020 13.6 - - 13.76
29.77 4/9/1998 15.99 -- -- 13.78
29.77 5/21/1998 16.54 -- - 13.23
29.77 6/30/1998 16.57 - - 13.20
MW-29 29.77 7/15/1998 16.78 - -- 12.99
29.77 10/9/2017 16.8 - - 12.97
29.77 2/28/2019 15.51 -- -- 14.26
29.77 5/6/2020 15.82 - - 13.95
29.77 8/10/2020 16.2 - - 13.57
26.360 7/15/1998 15.53 - -- 10.83
26.360 8/24/1998 14.9 - -- 11.46
26.360 4/28/1999 13.19 - -- 13.17
26.360 7/16/1999 13.76 - - 12.60
26.360 11/18/1999 14.54 -- -- 11.82
26.360 2/3/2000 13.16 - -- 13.20
26.360 5/31/2000 13.68 - -- 12.68
26.360 8/3/2000 14.09 - - 12.27
26.360 8/7/2001 15.25 -- -- 11.11
26.360 8/19/2002 14.31 - -- 12.05
26.360 8/21/2003 14.28 - -- 12.08
26.360 8/5/2004 13.99 - -- 12.37
MW-30 26.360 8/10/2005 14.02 -- - 12.34
26.360 10/28/2005 14.63 - - 11.73
26.360 8/10/2005 14.02 - -- 12.34
26.360 8/21/2006 14.89 -- -- 11.47
26.360 8/9/2007 14.05 -- -- 12.31
26.360 10/5/2007 16.1 - -- 10.26
26.360 7/23/2008 18.4 - - 7.96
26.360 8/20/2010 15.14 -- -- 11.22
26.360 8/26/2011 16.23 -- -- 10.13
26.360 9/28/2012 17.82 -- -- 8.54
26.360 9/27/2013 20 -- -- 6.36
26.360 10/9/2017 15.37 -- -- 10.99
26.360 8/10/2020 16.8 -- -- 9.56
19.89 7/15/1998 12.98 -- -- 6.91
19.89 7/16/1999 12.27 -- -- 7.62
19.89 8/3/2000 13.39 -- -- 6.50
19.89 8/7/2001 14.52 -- -- 5.37
19.89 8/19/2002 14.04 -- -- 5.85
19.89 8/21/2003 14.3 - -- 5.59
19.89 8/5/2004 13.92 -- -- 5.97
19.89 8/11/2005 13.97 -- -- 5.92
19.89 8/21/2006 13.99 -- -- 5.90
MW-31 19.89 8/9/2007 13.95 - - 5.94
19.89 7/23/2008 13.4 - -- 6.49
19.89 8/18/2010 14.42 -- -- 5.47
19.89 8/25/2011 13.5 -- -- 6.39
19.89 9/28/2012 14.53 - -- 5.36
19.89 9/27/2013 14.09 - - 5.80
19.89 10/9/2017 14.32 -- - 5.57
19.89 2/27/2019 12.68 - - 7.21
19.89 5/6/2020 13.09 - - 6.80
19.89 8/10/2020 13.72 - - 6.17
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Port of Longview TPH Site

Table G.2
Water Level Data
Casing LNAPL Groundwater
Elevation (feet Depth to Depth to Thickness Elevation
Well ID NAVD 88) Date Water (feet) | LNAPL (feet) (feet) (feet NAVD 88)
21.18 7/15/1998 13.25 -- -- 7.93
21.18 7/16/1999 12.34 -- -- 8.84
21.18 8/3/2000 14.37 -- -- 6.81
21.18 8/7/2001 15.51 -- -- 5.67
21.18 8/20/2002 14.88 -- -- 6.30
21.18 8/21/2003 15.16 -- -- 6.02
21.18 8/5/2004 14.8 - - 6.38
21.18 8/11/2005 14.86 - - 6.32
21.18 8/18/2006 14.89 - -- 6.29
MW-32 21.18 8/9/2007 14.81 - - 6.37
21.18 7/23/2008 14.15 - - 7.03
21.18 8/18/2010 15.44 -- -- 5.74
21.18 8/26/2011 14.31 - -- 6.87
21.18 9/28/2012 15.97 - - 5.21
21.18 9/26/2013 14.75 - - 6.43
21.18 10/9/2017 15.75 -- -- 5.43
21.18 2/28/2019 16.75 - - 4.43
21.18 5/6/2020 13.38 - - 7.80
21.18 8/10/2020 14.31 - - 6.87
MW-33 25.91 5/6/2020 18.32 - - 7.59
25.91 8/10/2020 19.25 - - 6.66
MW-34 26.67 5/6/2020 18.74 -- - 7.93
26.67 8/10/2020 20.27 -- -- 6.40
MW-35 26.95 5/6/2020 14.2 -- -- 12.75
26.95 8/10/2020 15.08 -- -- 11.87
MW-36 31.59 5/6/2020 23.5 - - 8.09
31.59 8/10/2020 25.05 - - 6.54
MW-37 31.13 5/6/2020 22.54 -- -- 8.59
31.13 8/10/2020 23.91 -- -- 7.22
MW-38 31.09 5/6/2020 22.32 -- -- 8.77
31.09 8/10/2020 24.09 -- -- 7.00
MW-39 18.95 5/7/2020 12.08 - - 6.87
18.95 8/10/2020 12.8 -- -- 6.15
MW-40 24.65 5/6/2020 17.05 -- -- 7.60
24.65 8/10/2020 18.07 -- -- 6.58
31.68 10/9/2017 18.3 -- -- 13.38
UST-4 31.68 2/28/2019 17.09 -- -- 14.59
31.68 5/6/2020 17.34 -- -- 14.34
31.68 8/10/2020 17.67 -- -- 14.01
Notes:

-- Not applicable
RED Depth to water derived from historically reported groundwater elevation in feet mean sea level datum at time of report; surveyed

casing elevation was not reported and depth is considered an estimate.

1 LNAPL noted historically at unreported thickness.

Abbrevaitions:

LNAPL Light non-aqueous phase liquid

NAVD 88 North American Vertical Datum of 1988
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LNAPL Recovery Notes

Table G.3

Port of Longview TPH Site

Date

Wells with Socks

Notes

4/1/1999

MW3, MW7, MW9S, MW20

total 25 Ib removed (357?)

7/1/1999

MW3, MW7, MWS, MW20

11/1/1999

MW3, MW7, MWS, MW20

2/1/2000

MW3, MW7, MW9S, MW20

very little in MW3, MW7

5/1/2000

MW3, MW7, MWS, MW20

POL took over

8/1/2000

MW3, MW7, MWS, MW20

total 43.5 Ib removed

8/1/2001

MW3, MW7, MWS, MW20

total 52 Ib removed; only MW9 changed regularly and MW20 only fills during low water table

8/1/2002

MW3, MW7, MWS, MW20

total 101 Ib removed

8/1/2003

MW3, MW7, MWS, MW20

total 105 Ib removed

8/1/2004

MW3, MW7, MW9, MW20

total 116 Ib removed

8/1/2005

MW3, MW7, MW9, MW20

total 123 Ib removed

8/1/2006

MW3, MW7, MW9, MW20

total 125 Ib removed

11/1/2007

MW3, MW7, MW9, MW20

total 125 Ib removed

7/1/2008

MW3, MW7, MW9, MW20

total 125 Ib removed

8/1/2010

MW3, MW7, MW9, MW20

product only at MW9

September 2023
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FLOYD | SNIDER Port of Longview TPH Site

Simplified Terrestrial Ecological Evaluation

Estimate the area of contiguous (connected) undeveloped land on the site or within 500 feet
of any area of the site to the nearest % acre (1/4 acre if the area is less than 0.5 acre).
1) From the table below, find the number of points corresponding to the area and 4
enter this number in the field to the right.
Area (acres)  Points
0.25 or less 4
0.5 5
1.0 6
1.5 7
2.0 8
2.5 9
3.0 10
3.5 11
4.0 or more 12
2) Is this an industrial or commercial property? If yes, enter a score of 3. If no, enter 3
a score of 1.
3) Enter a score in the box to the right for the habitat quality of the site, using the 3
following rating system. High=1, Intermediate=2, Low=3
4) Is the undeveloped land likely to attract wildlife? If yes, enter a score of 1 in the 2
box to the right. If no, enter a score of 2.
5) Are there any of the following soil contaminants present: Chlorinated 4
dioxins/furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, endosulfan,
endrin, heptachlor, benzene hexachloride, toxaphene, hexachlorobenzene,
pentachlorophenol, pentachlorobenzene? If yes, enter a score of 1 in the box to the
right. If no, enter a score of 4.
6) Add the numbers in the boxes on lines 2-5 and enter this number in the box to the 12
right. If this number is larger than the number in the box on line 1, the simplified
evaluation may be ended.
September 2023 Page H-1 Remedial Investigation/
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FLOYD | SNIDER

Port of Longview TPH Site

Table I.1
Summary of Remedial Alternative Costs
Other
Restoration Time Construction Professional Long-Term Monitoring
Alternative Frame (years) @ Capital Cost Services and Closure @ Cost ®
Alternative 1 30 $143,000 $151,000 $1,205,000 $1,600,000
Alternative 2 5-10 $727,000 $317,000 $2,690,000 $4,200,000
Alternative 3 5-10 $1,605,000 $553,000 $1,278,000 $4,200,000
Alternative 4 5-10 $5,899,000 $790,000 $1,190,000 $10,200,000
Alternative 5 5-10 $4,109,000 $1,466,000 $875,000 $8,300,000

Notes:
Total costs are rounded up to the nearest $100,000.
1 Restoration time frame is the estimated time to meet proposed groundwater CULs off-property and at the downgradient edge of the Port
property. Time frame includes remedy implementation.
2 Long-term monitoring and closure costs are based on the assumption of 30 years of monitoring for Alternatives 1 through 4 and 15 years of
monitoring for Alternative 5. Long-term monitoring costs for Alternative 2 include two maintenance injection events of the treatment barrier.
Costs for Alternatives 3 and 5 also include one contingency injection event to address any residual groundwater impacts at the downgradient
edge of the Port property. All long-term monitoring costs are adjusted for NPV using a discount rate of 5%. Costs are included for annual
monitoring, reporting/agency periodic reviews, and institutional controls.
3 Includes total of construction costs, professional services (including long-term monitoring), sales tax, 25% contingency on direct construction
costs, and a 20% contingency on indirect construction costs.
Abbreviations:
CUL Cleanup level
NPV Net present value
Port Port of Longview

Remedial Investigation/Feasibility Study
Appendix |: Detailed Cost Estimates
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FLOYD I SNIDER

Port of Longview TPH Site

Table 1.2
Detailed Costs for Remedial Alternative 1
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS
Former Longview Fibre Pipeline Inspection
Mob/Demob and Facilities Management 1 LS S 2,000.00 | S 2,000
Traffic Control 0 Day S 1,000.00 | $ - |Assumes closure of travel lanes is not ncessary.
Excavation, exposure, and inspection of pipeline contents 1 LS $ 11,000.00 | $ 11,000 (Includes the costs to expose the pipeline, cut an opening, and reseal the pipeline (1 day).
Spill Response Measures 1 LS S 3,000.00 | S 3,000 |Assumes that some spill response measures will be needed as a backup.
Excavate, Load, Haul and dispose Sub title D Landfill 0 cYy S 20.00 | S - |Assumes that no soil will need to be transported off site for disposal, and backfill is not needed.
Installation of Additional Downgradient Wells
Installation of two 2-inch monitoring wells 1 s $ 850000 | ¢ 8,500 Includ.es well installation and development (2 days). The number of wells to be determined in a pre-design
Investigation work plan.
Utility Locate 1 LS S 1,925.00 S 1,925 [Assumes one day of utility locating services, including a GPR survey to locate adjacent pipelines.
Surfactant Injections and Extractions
Hydrant permit 1 LS S 20,000.00 | § 20,000 |Assumes that hydrant costs are not included in Regenesis quote.
Permit for injection of PetroCleanze: UIC Permit 6 borings | $ 100.00 | $ 600 15A NCAC 02C.0200 Well Construction Standards: Criteria and Standards Applicable to Injection Wells; State
charges $100 per boring.
Utility Locate 0 LS S 1,300.00 | S - Cost included above in surfactant injections and extractions.
Installation of four 4-inch injection wells 1 LS $ 22,000.00 | § 22,000 |Includes airknife to clear the soil for utilities and well development (3 days).
Three rounds of PetroCleanze injections in six locations 4160 Ibs S 360 (S 14,976 |Cost for PetroCleanze product. Assumes three rounds with 281 gals per injection.
Injection and Extraction Services 3 LS S 16,000.00 | S 48,000 [Assumes three rounds of surfactant injections and extractions at six wells (5 days).
Traffic Control 0 Day S 1,000.00 | S - |Assumes that traffic control is not required.
Z:I\:;\;a;rire?w;um disposal during injection well installation and 1 LS S 2,600.00 | $ 2,600 |Cost includes soil and water drum disposal generated from installation and development activities.
Water disposal from extraction activities 1 LS S 7,500.00 | S 7,500 |Assumes that a total of 6,100 gallons will be extracted and transported off site for disposal.
SUBTOTAL CONSTRUCTION CAPITAL COSTS| $ 143,000
CONSTRUCTION INDIRECT COSTS
Project Management 5 % DC S 7,150 |PM Costs for remediation activities.
Engineering Design Report and Remedial Action Work Plan 1 LS S 65,000.00 | S 65,000 |Includes draft and final based on Ecology comments.
Contractor Coordination and Preparation LS S 20,000.00 | $ 20,000 |Assumes that Floyd|Snider will coordinate with all subcontractors.
Assumes 12-hr days and pre- and post-field prep with 3 hrs per day of administrative and reporting tasks;
Field management and oversight 190 hrs S 150.00 | $ 28,500 ulC perrr.1it. application tasks; ? total'm“ 6 days for injection and well installa‘\tion, dev‘elopmejnt, anq locate, 5
days for injection and extraction activities (PetroCleanze), and 1 day oversight for pipeline inspection. One
field staff present during all field activities.
Mobilization, demob, food and lodging 1 LS S 5,000.00 | $ 5,000 |Includes food, lodging, field equipment costs.
Completion report 1 LA S 25,000.00 | $ 25,000 [Completion report for Ecology records.
SUBTOTAL CONSTRUCTION INDIRECT COSTS| $ 151,000
Remedial Investigation/Feasibility Study
Appendix |: Detailed Cost Estimates
Page 1 of 2
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FLOYD | SNIDER Port of Longview TPH Site

Table 1.2
Detailed Costs for Remedial Alternative 1

Item Description | Quantity | Unit | Unit Cost | Cost | Notes
LONG-TERM MONITORING AND CLOSURE

Includes correspondence with PLP Group/Port and sampling coordination. Assumes up to 10 hrs of

Project Management 30 Event 7,600.00 -
) 8 2 2 coordination per event; and 30 hrs of client and PLP coordination per year. Per event cost is for year 1.

Assumes compliance with CULs is reached within approximately 30 years, and for evaluation purposes,
Groundwater monitoring 30 Event |$ 25,000.00 | $ - annual groundwater monitoring at the Site for 30 years. COCs and select MNA parameters will be analyzed
on select wells across the Site. Per event cost is for year 1.

Assumes 50 hrs of staff time and 10 hrs of PM time per annual report. Estimate also includes costs for
Ecology's periodic Five-Year Reviews. Per event cost is for Year 1.

Water drum disposal 15 Event |$ 1,700.00 | $ - Disposal of purge water drums every 2 years. Per event cost is for the first disposal event in year 2.

For evaluation purposes, assumes 30 years of annual project management and groundwater monitoring; 28
annual reports (first annual report will be incorporated into the Completion Report and the final annual
report data will be incorporated into the Completion Report), and water drum disposal every 2 years. Net
present value is based on an assumption of 2% inflation and 7% rate of return (5% discount rate).

Annual Reporting and Five-Year Reviews 28 Event |[$ 19,500.00 | S -

SUBTOTAL NPV - LONG-TERM MONITORING| $ 1,025,300

Institutional Controls 1 s $ 90,000.00 | $ 90,000 Includes costs for deyeloping, ‘negotiating, and recording environmental covenants with all affected property
owners and developing the Soil Management Plan.
Closure report and Ecology correspondence 1 LS S 40,000.00 | § 40,000 [Draft and final completion report, including Ecology review.
Well abandonment activities 49 Wells |$ 1,00000 | ¢ 49,000 Assumes.that most well F)oxes do.not r'1eed to be removed, only chipped-in-place and filled with concrete;
includes injection wells; includes inflation.
SUBTOTAL LONG -TERM MONITORING AND CLOSURE $1,205,000
. Oversight and administration costs incurred by Ecology to review remedial activities and annual groundwater
Ecology Oversight 3 % DC S 20,870
reports.
25% Contingency added to construction capital costs 25 % DC S 35,750 |25% contingency added to direct construction costs.
20% Contingency added to construction indirect costs 20 % DC S 30,200 |20% contingency added to indirect construction costs.
Taxes 10 % DC S 14,300 |Applicable to injection activities.
Total| $ 1,600,000
Abbreviations:
COC Contaminant of concern GPR Ground-penetrating radar MNA Monitored natural attenuation
CUL Cleanup level hr Hour UIC underground injection control
CY Cubic yards IDW Investigation-derived waste

DC Direct costs LS Lump sum

Remedial Investigation/Feasibility Study
Appendix |: Detailed Cost Estimates
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Table I.3
Detailed Costs for Remedial Alternative 2
Item Description | Quantity | Unit Unit Cost | Cost Notes
CONSTRUCTION CAPITAL COSTS
Former Longview Fibre Pipeline Inspection
Mob/Demob and Facilities Management 1 LS S 2,000.00 | S 2,000
Traffic Control 0 Day S 1,000.00 | $ - |Assumes closure of travel lanes is not necessary.
Excavation, exposure, and inspection of pipeline contents 1 LS S 11,000.00 | S 11,000 [Includes the costs to expose the pipeline, cut an opening, and reseal the pipeline (1 day).
Spill Response Measures 1 LS S 3,000.00 | $ 3,000 |Assumes that some spill response measures will be needed as a backup.
Excavate, Load, Haul and dispose Sub title D Landfill 0 cY S 20.00 | $ - |Assumes that no soil will need to be transported off site for disposal, and backfill is not needed.
Installation of Additional Downgradient Wells
Installation of two 2-inch monitoring wells 1 LS S 850000 | $ 8,500 Include? well inst.allat.ion and development (2 days). The number of wells to be determined in a
pre-design Investigation work plan.
Utility Locate 0 LS S 1,925.00 | S - Cost included below in surfactant injections and extractions.
Surfactant Injections and Extractions
Hydrant permit 1 LS S 20,000.00 | $ 20,000 [Assumes that hydrant costs are not included in Regenesis quote.
Permit for injection of PetroCleanze: UIC Permit 6 borings | $ 100.00 | $ 600 15A NCAC 02C.0200 Well Constru.ction Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
Utility Locate 1 LS S 1,925.00 | § 1,925 Assumes 1 d.a\./ ?f utility locating services, including a GPR survey to locate off-property and on-
property activities.
Installation of four 4-inch injection wells 1 LS S 22,000.00 | $ 22,000 [Includes airknife to clear the soil for utilities and well development (3 days).
Total Regenesis cost for three applications of PetroCleanze in six locations 4160 lbs S 360 (S 14,976 |Cost for PetroCleanze product. Assumes three rounds with 281 gals per injection.
Injection and Extraction Services 3 LS S 15,000.00 | S 45,000 |Assumes three rounds of surfactant injections and extractions at six wells (5 days).
Traffic Control 0 Day S 1,000.00 | S - Assumes that traffic control is not necessary.
Soil/water drum disposal during injection well installation and development 1 LS S 2,600.00 | S 2,600 g:;f,;t?iUdes soil and water drum disposal generated from installation and development
Water disposal from extraction activities 1 LS S 7,500.00 | S 7,500 |Assumes that a total of 6,100 gallons will be extracted and transported off site for disposal.
Off-Property PersulfOx Injections
Permit for PersulfOx injections: UIC Permit 38 borings | 100.00 | $ 3,800 15A NCAC 02C.0200 Well Constru.ction Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
Utility Locate 0 LS S 1,925.00 | $ - Cost included above in surfactant injections and extractions.
Regenesis Total Cost for PersulfOx Off-Property Injections 1 LS S 55,000 | $ 55,000 |Unit costs for PersulfOx product; includes estimated shipping costs.
Assumes a 12- to 14-ft spacing between injection points and not able to use existing wells.
. . S . Assumes that utilities have enough of a vertical and lateral separation to not be affected by
MW-04 Area (3,840 sq. ft); Installation of 24 injection points - geoprobe 1 LS 3 54,000 | $ >4,000 PersulfOx; injections depths are between 10 and 20 ft bgs (12 points per day with two rigs;
2 days).
Assumes a 12 to 14 foot spacing between injection points and not able to use existing wells.
MW-30 Area (2,210 sq. ft); Installation of 14 injection points - geoprobe 1 LS S 32,000 | S 32,000 [Assumes that utilities have enough of a vertical and lateral separation to not be affected by
PersulfOx; injections depths are between 10-20 ft bgs (12 points per day with two rigs; 1 day).
Airknife to clear locations 15 Day S 2300 ¢ 3,450 Assumes that 40% of the locations would be cleared for utilities using an airknife (12 holes per
day; 1.5 days).
Traffic Control 0 Day S 1,000.00 | $ - |Assumes that traffic control is not necessary.
Soil/water drum disposal 1 LS S 2,000.00 | $ 2,000 |Assumes that no soil will be generated and very little water.
CAA-1 PetroFix Barrier Injections
Permit for PetroFix injections: UIC Permit 218 borings | 100.00 | $ 21,800 15A NCAC 02C.0200 Well ConstruFtion Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
Utility Locate 0 LS S 1,925.00 | $ - Cost included above in surfactant injections and extractions.
Regenesis Total Cost for PetroFix barrier injections in CAA-1 1 LS S 146,000 | S 146,000 [Unit costs for PetroFix product; includes estimated shipping costs.
PetroFix barrier (650' by 12'); Installation of two rows with 218 total injection 1 LS S 250,000 | $ 250.000 Assumes two rows 650 ft in length with 6-ft spacing with injections that will be conducted using a
points - geoprobe ! ! geoprobe (12 points per day with two rigs; 19 days).
Airknife to clear locations 7 Day S 2300 | § 16,100 Assumes that 40% of the locations would be cleared for utilities using an airknife (12 holes per
day; 7 days).
Traffic Control 0 Day S 1,000.00 | $ - Assumes that traffic control is not necessary.
Soil/water drum disposal 1 LS S 3,000.00 | $ 3,000 |Assumes that no soil will be generated and very little water.
SUBTOTAL CONSTRUCTION CAPITAL COSTS| $ 727,000
Page 1 of 2
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Table I.3
Detailed Costs for Remedial Alternative 2
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION INDIRECT COSTS
Project Management 5 % DC S 36,350 [PM Costs for injection activities.
Engineering Design Report and Remedial Action Work Plan 1 LS S 80,000.00 | $ 80,000 |Includes draft and final based on Ecology comments.

Contractor Coordination and Preparation 1 LS S 20,000.00 | $ 20,000 [Assumes that Floyd|Snider will coordinate with all subcontractors.

Assumes 12 hrs days and pre and post-field prep with 3 hrs per day of administrative and
reporting tasks; UIC permit application tasks; a total of 5 days for injection and downgradient well
Field management and oversight 784 Hrs S 150.00 | $ 117,600 |installation and development, 5 days for injection and extraction activities (PetroCleanze), 1 day
utility locate, and 1 day oversight for pipeline inspection with one field staff; 22 days injection
activities with two field staff (PersulfOx and PetroFix).

Mobilization, demob, food and lodging 1 LS S 22,800.00 | $ 22,800 |Includes food, lodging, field equipment costs.
Completion report 1 LA S 40,000.00 | $ 40,000 |Completion report for Ecology records.
SUBTOTAL CONSTRUCTION INDIRECT COSTS| $ 317,000
LONG-TERM MONITORING AND CLOSURE
Includes correspondence with PLP Group/Port and sampling coordination. Assumes up to 10 hrs
Project Management 30 Event |$ 7,600.00 | S - |of coordination per event; and 30 hrs of client and PLP coordination per year. Per event cost is for

year 1.
Assumes compliance with CULs is reached within approximately 30 years, and for evaluation
purposes, annual groundwater monitoring for 30 years. COCs and select MNA parameters will be

Groundwater monitoring 30 Event |[$ 25,000.00 | $ - L o .
analyzed on select wells to be determined in a long term monitoring plan. Per event cost is for
year 1.
. . . Assumes 50 hrs of staff time and 10 hrs of PM time per annual report. Estimate also includes
Annual Reporting and Five Year Reviews 28 Event |$ 19,500.00 | S - . i ) I, . ) ‘mep » ) P : inciu
costs for Ecology's periodic Five-Year Reviews. Per event cost is for Year 1.
Water drum disposal 15 Event | ¢ 1,700.00 | ¢ i Disposal of purge water drums every 2 years. Per event cost is for the first disposal event in

year 2.

For evaluation purposes, assumes 30 years of annual project management and groundwater
monitoring; 28 annual reports (first annual report will be incorporated into the Completion
SUBTOTAL NPV - LONG-TERM MONITORING| $§ 1,025,300 [Report and the final annual report data will be incorporated into the Completion Report), and
water drum disposal every two years. NPV is based on an assumption of 2% inflation and 7% rate
of return (5% discount rate).

Includes costs for developing, negotiating, and recording environmental covenants on Port
property and developing the Soil Management Plan.

Assumes that most well boxes do not need to be removed, only chipped-in-place and filled with

Institutional Controls 1 LS S 75,000.00 | S 75,000

Well abandonment activities 49 wells S 1,000.00 | $ 49,000 |concrete; wells in sidewalks need to be removed and the sidewalk section needs to be replaced.
Includes injection wells.
Closure report and Ecology correspondence 1 LS S 40,000.00 | S 40,000 |Draft and final completion report including Ecology review.

Two additional injection events to maintain the PetroFix barrier and prevent off-property
migration of impacts. For evaluation, the PetroFix barrier is expected to last approximately
Contingency PetroFix barrier injection events 1 LS DC S 1,500,000 (10 years per injection event, which is based on Regenesis' estimates and the assumption of a
relatively low flux of groundwater across the barrier. NPV is based on an assumption of 2%
inflation and 7% rate of return (5% discount rate).

SUBTOTAL LONG-TERM MONITORING AND CLOSURE| $ 2,690,000
. Oversight and administration costs incurred by Ecology to review remedial activities and annual
Ecology Oversight 3 % DC S 58,220
groundwater reports.
25% Contingency added to remedial construction activities 25 % DC S 181,750 |25% contingency added to injection activities.
20% Contingency added to construction indirect costs 20 % DC S 63,400 [20% contingency added to indirect construction costs.
Taxes 10 % DC S 72,700 |Applicable to injection activities.
Total| $ 4,110,000
Abbreviations:
bgs below ground surface DC Direct cost Ibs Pounds
CAP Cleanup Action Plan ft feet LS Lump sum
CUL Cleanup level GPR Ground-penetrating radar NA Not applicable
CY Cubic yards Hrs Hours NPV Net present value
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Table 1.4
Detailed Costs for Remedial Alternative 3
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS
Former Longview Fibre Pipeline Inspection
Mob/Demob and Facilities Management 1 LS S 2,000.00 | $ 2,000
Traffic Control 0 Day S 1,000.00 | $ - |Assumes closure of travel lanes is not necessary.
Excavation, exposure, and inspection of pipeline contents 1 LS S 11,000.00 | S 11,000 |Includes the costs to expose the pipeline, cut an opening, and reseal the pipeline (1 day).
Spill Response Measures 1 LS S 3,000.00 | $ 3,000 |Assumes that some spill response measures will be needed as a backup.
Excavate, Load, Haul and dispose Sub title D Landfill 0 cY S 20.00 | $ - |Assumes that no soil will need to be transported off site for disposal, and backfill is not needed.
Installation of Additional Downgradient Wells
i i t (2 days). Th ber of wells to be determined i -
Installation of at least two 2-inch monitoring wells 1 LS S 850000 | ¢ 8 500 IncI.LJdes well'mst'allatlon and development (2 days). The number of wells to be determined in a pre
design Investigation work plan.
Utility Locate 0 LS S 4,825.00 | S - Cost included below in surfactant injections and extractions.
Surfactant Injections and Extractions
Hydrant permit 1 LS S 20,000.00 | $ 20,000 [Assumes that hydrant costs are not included in Regenesis quote.
. i tandards: Criteri d Standards Applicable to Injecti
Permit for injection of PetroCleanze: UIC Permit 6 borings | ¢ 100.00 | $ 600 15A NCAC 02C.0200 Well ConstruFtlon Standards: Cri .erla an andards Applicable to Injection
Wells; State charges $100 per boring; Included above in surfactant wells.
Utility Locate 1 LS S 4,825.00 | $ 4,825 |Assumes three days of detailed utility locating services including a GPR survey (3 days).
Installation of four 4-inch injection wells 1 LS S 22,000.00 | $ 22,000 [Includes airknife to clear the soil for utilities and well development (3 days).
Total Regenesis cost for three applications of PetroCleanze in six . .
locations 4160 Ibs S 3.60 (S 14,976 |Cost for PetroCleanze product. Assumes three rounds with 281 gals per injection.
Injection and Extraction Services 3 LS S 15,000.00 | $ 45,000 |Assumes three rounds of surfactant injections and extractions at six wells (5 days).
Traffic Control 0 Day S 1,000.00 | $ - |Assumes that traffic control is not necessary.
Soil/water drum disposal during injection well installation and
dev{elopment P g1 1 LS S 2,600.00 | S 2,600 |Cost includes soil and water drum disposal generated from installation and development activities.
Water disposal from extraction activities 1 LS S 7,500.00 | $ 7,500 |Assumes that a total of 6,100 gallons will be extracted and transported off site for disposal.
Off-Property PersulfOx Injections
15A NCAC 02C.0200 Well ion Standards: Criteri d Standards Applicable to Injecti
Permit for PersulfOx injections: UIC Permit 38 borings | $ 100.00 | $ 3,800 >A NCAC 02€.0200 We ConstruFtlon andards: Lriteria an andards Applicable to Injection
Wells; State charges $100 per boring.
Regenesis Total Cost for PersulfOx Off-Property Injections 1 LS S 55,000 | $ 55,000 [Costs for PersulfOx product; includes estimated shipping costs.
Utility Locate 0 LS S 4,825.00 | $ - |Cost included above in surfactant injections and extractions.
MW-04 Area (3,840 sq. ft); Installation of 24 injection points - Assum-?-z.s .a 12- to 14-ft spacing between injection points a.nd not able to use existing wells. Assumes
coprobe 1 LS S 54,000 | $ 54,000 [that utilities have enough of a vertical and lateral separation to not be affected by PersulfOx;
geop injections depths are between 10 and 20 ft bgs (12 points per day with two rigs; 2 days).
MW-30 Area (2,210 sq. ft); Installation of 14 injection points - Assum.e-s f'a 12- to 14-ft spacing betyveen injection points a.nd not able to use existing wells. Assumes
coprobe 1 LS S 32,000 | $ 32,000 [that utilities have enough of a vertical and lateral separation to not be affected by PersulfOx;
geop injections depths are between 10 and 20 ft bgs (12 points per day with two rigs; 1 day).
Airknife to Clear locations 15 Day S 2300 | $ 3,450 Assumes that 40% of the locations would be cleared for utilities using an airknife (12 holes per day;
1.5 days).
Traffic Control 0 Day S 1,000.00 | $ - Assumes that traffic control is not necessary.
Soil/water drum disposal 1 LS S 2,000.00 | S 2,000 |Assumes that no soil will be generated and very little decontamination water.
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Table 1.4
Detailed Costs for Remedial Alternative 3
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS (cont.)
CAA-2 PersulfOx and RegenOx Injections

Hydrant permit 0 LS S 20,000.00 | $ - Assumes that hydrant costs are included above with surfactant Injection costs.

Permit for injection of PersulfOx and RegenOx: UIC Permit 188 borings | $ 100.00 | $ 18,800 15A NCAC 02C.0200 Well ConstruFtlon Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.

Utility Locate 0 LS S 4,825.00 | S - Cost included above in surfactant injections and extractions.

Regenesis Total Cost for RegenOx Injections in CAA-2 1 LS S 134,000.00 | $ 134,000 |Costs for RegenOx product inside rail lines; includes estimated shipping costs.

Regenesis Total Cost for PersulfOx Injections in CAA-2 1 LS S 124,000.00 | $ 124,000 |Costs for PersulfOx product inside rail lines; includes estimated shipping costs.

RegenOx: Assumes utlities in injection area; a 10- to 14-ft spacing between injection points and not
able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and three

Northern Plume Area (5,000 sq. ft); Installation of 18 RegenOx and applications (18 points per day with three rigs; 4 days).

S . 1 LS S 78,000.00 | $ 78,000 e . L .

18 PersulfOx injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12 to 14 ft spacing between injection points and not
able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and one
application (12 points per day with two rigs; 2 days).

RegenOx: Assumes utilities in injection area; a 10 to 14 ft spacing between injection points and not
able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and three

Central PIumcjz Areaf (16,090 sqg. ft); Installation of 57 RegenOx and 1 LS S 236,450.70 | $ 236,451 applications (18 points pe.r.d.ay YviFh.thrfae rigs; 10 days). . o .

48 PersulfOx injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12 to 14 ft spacing between injection points and not
able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and one
application (12 points per day with two rigs; 4 days).

RegenOx: Assumes utilities in injection area; a 10 to 14 ft spacing between injection points and not
able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and three

Southern Plurnt'e Ar'ea (101000 sq. ft); Installation of 36 RegenOx and 1 LS S 147,500.00 | $ 147,500 applications (18 points pe‘r_d.ay Yvi'_ch.thrfee rigs; 6 days). _ o 4

30 PersulfOx injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12 to 14 ft spacing between injection points and not
able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and one
application (12 points per day with two rigs; 3 days).

Airknife to clear locations 5 Day S 2.300.00 | ¢ 11,500 Assumes that 40 pe.r.c.ent of.the Ioc.atio.ns (and nearby vicinity for subsequent injections) would be
cleared once for utilities using an airknife (12 holes per day; 5 days).

Traffic Control 0 Day S 1,000.00 | S - |Assumes that traffic control is not necessary.

Soil/water drum disposal 1 LS S 5,000.00 | $§ 5,000 |Assumes that very little soil and water will be generated.

CAA-1 PersulfOx Injections

Hydrant permit 0 LS S 20,000.00 | S - Assumes that hydrant costs are included above with surfactant Injection costs.

Permit for injection of PersulfOx: UIC Permit 213 borings | $ 100.00 | $ 21,300 15A NCAC 02C.0200 Well ConstruFtion Standards: Crit.eria and Standards Applicable to Injection
Wells; State charges $100 per boring; Included above in surfactant wells.

Utility Locate 0 LS S 4,825.00 | S - Cost included above in surfactant injections and extractions.

Regenesis Total Cost for PersulfOx Injections in CAA-1 1 LS S 308,000.00 | $ 308,000 |Costs for PersulfOx product outside rail lines; includes estimated shipping costs.

Central Plume Area (30,000 sq. ft); Installation of 180 injection Assum.e.s ? 12 to 14 ft spacing betvs./een injection points al’.ld not able to use existing wells. Assumes

points - geoprobe 1 LS S 170,000.00 | $ 170,000 tch.at u.tI|ItIeS have enough of -a vertical and lateral separation to no.t be affected k_)y PersquOx;
injections depths are approximately between 8 to 20 ft bgs (12 points per day with two rigs, 15 days).

Southern Plume Area (5,650 sq. ft); Installation of 33 injection Assumfz.s ? 12 to 14 foot spacing be.:tween injection points. and not able to use existing wells. Assumes

points - geoprobe 1 LS S 29,000.00 | S 29,000 _th.at u.tI|ItIeS have enough of _a vertical and lateral separation to _not be affecteFl by Per?quOx;
injections depths are approximately between 8-20 ft bgs (12 points per day with two rigs, 3 days).

N . Assumes that 40% of the locations would be cleared for utilities using an airknife (12 holes per day;

Airknife to clear locations 9 Day S 2,300.00 | $ 20,700 9 days).

Traffic Control 0 Day S 1,000.00 | $ - |Assumes that traffic control is not necessary.

Soil/water drum disposal 1 LS S 7,500.00 | $ 7,500 |Assumes that very little soil and water will be generated.

SUBTOTAL CONSTRUCTION CAPITAL COSTS| $ 1,605,000
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Table 1.4
Detailed Costs for Remedial Alternative 3
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION INDIRECT COSTS
Project Management (Construction) 5 % DC S 80,250 |PM Costs for injection activities.
Engineering Design Report and Remedial Action Work Plan 1 LS S 110,000.00 | $ 110,000 |Includes draft and final based on Ecology comments.
Contained-In Waste Application and Determination 1 LS S 5,000.00 | $ 5,000 Assumes‘that a contained—in.—wa'ste determination is needed. Time includes memo/letter
preparations, ecology coordination.
Contractor Coordination and Preparation 1 LS S 20,000.00 | $ 20,000 [Assumes that Floyd|Snider will coordinate with all subcontractors.
Assumes 12-hr days and pre- and post-field prep with 3 hrs per day of administrative and reporting
tasks; UIC permit application tasks; a total of 5 days for injection and well installation and
Field management and oversight 1650 Hrs S 150.00 | $ 247,500 |development, 5 days for injection and extraction activities (PetroCleanze), 3 days utility locate, and 1
day oversight for pipeline inspection with one field staff; 29 days injection activities with two field
staff (PersulfOx); 18 days injection activities with three field staff (RegenOx).
Mobilization, demob, food and lodging 1 LS S 45,000.00 | $§ 45,000 |Includes food, lodging, field equipment costs
Completion report 1 LA S 45,000.00 | $ 45,000 [Completion report for Ecology records.
SUBTOTAL CONSTRUCTION INDIRECT COSTS| $ 553,000
LONG-TERM MONITORING AND CLOSURE
Includes correspondence with PLP Group/Port and sampling coordination. Assumes up to 10 hrs of
Project Management 30 Event |$ 7,600.00 | § - coordination per event; and 30 hrs of client and PLP coordination per year. Per event cost is for
year 1.
Assumes compliance with CULs is reached within approximately 30 years, and for evaluation
N purposes, annual groundwater monitoring for 30 years. COCs and select MNA parameters will be
Groundwater monitoring 30 Event |$ 25,000.00 | $ - . . o .
analyzed on select wells to be determined in a long term monitoring plan. Per event cost is for
year 1.
. . . Assumes 50 hrs of staff time and 10 hrs of PM time per annual report. Estimate also includes costs
Annual Reporting and Five-Year Reviews 28 Event |$ 19,500.00 | S - o . .
for Ecology's periodic Five-Year Reviews. Per event cost is for Year 1.
Water drum disposal 15 Event |$ 1,700.00 | $ - Disposal of purge water drums every 2 years. Per event cost is for the first disposal event in year 2.

For evaluation purposes, assumes 30 years of annual project management and groundwater
monitoring; 28 annual reports (first annual report will be incorporated into the Completion Report

Remedial Investigation/Feasibility Study
Appendix |: Detailed Cost Estimates

SUBTOTAL NPV - LONG-TERM MONITORING| $ 1,025,300 |and the final annual report data will be incorporated into the Completion Report), and water drum
disposal every two years. Net present value is based on an assumption of 2% inflation and 7% rate of
return (5% discount rate).

Institutional Controls 1 LS S 75,000.00 | $ 75,000 Includes cost_s for deve_loping, negotiating, and recording environmental covenants on Port property
and developing the Soil Management Plan.
Assumes that most well boxes do not need to be removed, only chipped-in-place and filled with
Well abandonment activities 49 wells S 1,000.00 | $ 49,000 [concrete; wells in sidewalks need to be removed and the sidewalk section needs to be replaced.
Includes injection wells.
Closure report and Ecology correspondence 1 LS S 40,000.00 | S 40,000 |Draft and final completion report including Ecology review.
Additional 5,000 sq. ft of injections to address residual groundwater impacts if off-property migration
) L is ongoing. For evaluation, costs for a total of 30 PersulfOx injections (product, installation, and
Contingency PersulfOx injections 1 LS DC S 88,000 . . . . . .
oversight) implemented 5 years after remedy implementations are included. Net present value is
based on an assumption of 2% inflation and 7% rate of return (5% discount rate).
SUBTOTAL LONG-TERM MONITORING AND CLOSURE| $ 1,278,000
. Oversight and administration costs incurred by Ecology to review remedial activities and annual
Ecology Oversight 3 % DC S 77,520
groundwater reports.
25% Contingency added to remedial construction activities 25 % DC S 401,250 [25% contingency added to injection activities.
20% Contingency added to construction indirect costs 20 % DC S 110,600 |20% contingency added to indirect construction costs.
Taxes 10 % DC S 160,500 |Applicable to injection activities.
Total| $ 4,186,000
Abbreviations:
bgs Below ground surface DC Direct cost Ibs Pounds
CAP Cleanup Action Plan ft Feet LS Lump sum
COC Contaminant of concern gals gallons NA Not applicable
CUL Cleanup level GPR Ground-penetrating radar UIC underground injection control
CY Cubic yards hrs Hours
Page 3 of 3
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Table I.5
Detailed Costs for Remedial Alternative 4
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS
Former Longview Fibre Pipeline Inspection
Mob/Demob and Facilities Management 1 LS S 2,000.00 | $ 2,000
Traffic Control 0 Day S 1,000.00 | S - Assumes closure of travel lanes is not necessary.
Excavation, exposure, and inspection of pipeline contents 1 LS S 11,000.00 | $ 11,000 |Includes the costs to expose the pipeline, cut an opening, and reseal the pipeline (1 day).
Spill Response Measures 1 LS S 3,000.00 | S 3,000 [Assumes that some spill response measures will be needed as a backup.
Excavate, Load, Haul and dispose Sub title D Landfill 0 CcY S 20.00 | $ - |Assumes that no soil will need to be transported off site for disposal, and backfill is not needed.
Installation of Additional Downgradient Wells
. . o Includes well installation and development (2 days). The number of wells to be determined in a pre
Installation of two 2-inch monitoring wells 1 LS S 8,500.00 | § 8,500 . o
design Investigation work plan.
Utility Locate 0 LS S 4,825.00 | $ - Cost included below in surfactant injections and extractions.
CAA-1 Limited Excavation
Mob/Demob and Facilities Management 1 LS S 29,044.00 | § 29,044 |Based on similar project experience.
Traffic Control 0 Day S 1,000.00 | $ - |Assumes closure of travel lanes is not necessary.
Utilities: relocation/cap/reconnect 1 LS S 15,000.00 | $ 15,000 |Assumes there are utilities that will need to be capped and reconnected.
Shoring - Installation of sheet pile wall to 50 feet 570 LF S 2.995.00 | $ 1,707,150 Assumes approximately 5.70 linear ft of sheet piling will need to be installed to 50 ft bgs along the
western edge of the rail lines.
. . . Assumes that an average of 10 ft of clean overburden soil can be used as backfill material; this cost
Excavate and stockpile clean overburden soil and reuse as backfill 13,000 cYy S 15.00 | S 195,000 |. . . . . .
includes handling clean soil and placing as backfill material.
. Assumes excavation of an approximately 35,000 sq. ft area of soil to 22 ft bgs with an average
Excavate, load, haul and soil disposal 20,800 ton 2 76.00 5 1,580,800 thickness of impacted soil at 10 ft; hauling of soil land disposal at a Sub title D landfill (25 days).
Provide, install, and compact backfill material 20,800 ton S 39.00 | $ 811,200 |Does not include mixing and placement of ORC pellets in bottom of excavation (5 days).
Dewatering and groundwater handling services 750,000 gallons | S 044 |5S 330,000 |Assume dewatering at approximately 15 ft bgs and on Site treatment to dispose to sanitary sewer.
. Assumes that 18,018 Ibs of ORC Advanced will be placed in 30,000 sq. ft of the excavation bottom.
Regenesis Total Cost for ORC Pellets 1 LS S 145,042.00 | S 145,042 ) o
Includes estimated shipping costs.
ORC placement and mixing 1 LS S 18,000.00 | $ 18,000 |Assume 5 days of ORC pellet mixing and placement (5 days).
. . Assumes that site will be restored or finished according to development plans; e.g., asphalt or
Site restoration 1 LS S 20,000.00 | S 20,000
concrete.
Surfactant Injections and Extractions
Hydrant permit 1 LS S 20,000.00 | $ 20,000 [Assumes that hydrant costs are not included in Regenesis quote.
Permit for injection of PetroCleanze: UIC Permit 6 borings | $ 100.00 | 600 15A NCAC 02C.0200 Well Constru'ction Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
Utility Locate 1 LS S 4,825.00 | $ 4,825 |Assumes three days of detailed utility locating services including a GPR survey (3 days)
Installation of four 4-inch injection wells 1 LS S 22,000.00 | $ 22,000 [Includes airknife to clear the soil for utilities and well development (3 days).
Total Regenesis cost for three applications of PetroCleanze in six locations 4,160 lbs S 360 (S 14,976 |Cost for PetroCleanze product. Assumes three rounds with 281 gals per injection.
Injection and Extraction Services 3 LS S 15,000.00 | $ 45,000 |Assumes three rounds of surfactant injections and extractions at six wells (5 days)
Traffic Control 0 Day S 1,000.00 | S - Assumes that traffic control is not necessary
Soil/water drum disposal during injection well installation and development 1 LS S 2,600.00 | S 2,600 [Cost includes soil and water drum disposal generated from installation and development activities.
Water disposal from extraction activities 1 LS S 7,500.00 | S 7,500 |Assumes that a total of 6,100 gallons will be extracted and transported off site for disposal.
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Table I.5
Detailed Costs for Remedial Alternative 4
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS (cont.)
Off-Property PersulfOx Injections

Permit for PersulfOx injections: UIC Permit 38 borings | 100.00 | $ 3,800 15A NCAC 02C.0200 Well Constru.ction Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.

Regenesis Total Cost for PersulfOx Off-Property Injections 1 LS S 55,000 | $ 55,000 [Costs for PersulfOx product; includes estimated shipping costs.

Utility Locate 0 LS S 4,825.00 | $ - Cost included above in surfactant injections and extractions.
Assumes a 12 to 14 foot spacing between injection points and not able to use existing wells.

MW-04 Area (3,840 sq. ft); Installation of 24 injection points - geoprobe 1 LS S 54,000 | $ 54,000 [Assumes that utilities have enough of a vertical and lateral separation to not be affected by
PersulfOx; injections depths are between 10-20 ft bgs (12 points per day with two rigs; 2 days)
Assumes a 12 to 14 foot spacing between injection points and not able to use existing wells.

MW-30 Area (2,210 sq. ft); Installation of 14 injection points - geoprobe 1 LS S 32,000 | $ 32,000 |Assumes that utilities have enough of a vertical and lateral separation to not be affected by
PersulfOx; injections depths are between 10-20 ft bgs (12 points per day with two rigs; 1 day)

Airknife to Clear locations 15 Day S 2300 | $ 3,450 Assumes that 40 percent of the locations would be cleared for utilities using an airknife (12 holes
per day; 1.5 days).

Traffic Control 0 Day S 1,000.00 | S - Assumes that traffic control is not necessary

Soil/water drum disposal 1 LS S 2,000.00 | S 2,000 |Assumes that no soil will be generated and very little decontamination water.

CAA-2 RegenOx and PersulfOx Injections

Hydrant permit 0 LS S 20,000.00 | § - Assumes that hydrant costs are included above with surfactant Injection costs.

Permit for injection of RegenOx: UIC Permit 188 borings | $ 100.00 | ¢ 18,800 15A NCAC 02C.0200 Well Constru'ction Standards: Crit.eria and Standards Applicable to Injection
Wells; State charges $100 per boring. Included above in surfactant wells.

Utility Locate LS S 4,825.00 | S - Cost included above in surfactant injections and extractions.

Regenesis Total Cost for RegenOx Injections in CAA-2 LS S 134,000.00 | $ 134,000 |Costs for RegenOx product inside rail lines; includes estimated shipping costs.

Regenesis Total Cost for PersulfOx Injections in CAA-2 LS S 124,000.00 | $ 124,000 |Costs for PersulfOx product inside rail lines; includes estimated shipping costs.
RegenOx: Assumes utilities in injection area; a 10- to 14-ft spacing between injection points and
not able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and

Northern Plume Area (5,000 sq. ft); Installation of 18 RegenOx and 18 PersulfOx three applications (18 points per day with three rigs; 4 days).

S . 1 LS S 78,000.00 | $ 78,000 e e . S .

injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12- to 14-ft spacing between injection points and
not able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and
one application (12 points per day with two rigs; 2 days).
RegenOx: Assumes utilities in injection area; a 10- to 14-ft spacing between injection points and
not able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and

Central Plume Area (16,000 sq. ft); Installation of 57 RegenOx and 48 PersulfOx three applications (18 points per day with three rigs; 10 days).

- . 1 LS S 236,450.70 | § 236,451 e e . S .

injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12- to 14-ft spacing between injection points and
not able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and
one application (12 points per day with two rigs; 4 days).
RegenOx: Assumes utilities in injection area; a 10- to 14-ft spacing between injection points and
not able to use existing wells; injections depths are approximately between 6 and 20 ft bgs; and

Southern F"Igme. Area Fl0,000 sg. ft); Installation of 36 RegenOx and 30 1 s $  147,500.00 | $ 147,500 three applications (18 poi'n'ts. pe'r qa'y wi'th three rigs; 6 days). ' o '

PersulfOx injection points - geoprobe PersulfOx: Assumes no utilities in injection area; 12- to 14-ft spacing between injection points and
not able to use existing wells; injection depths are approximately between 10 and 20 ft bgs; and
one application (12 points per day with two rigs; 3 days).

Airknife to clear locations 5 Day S 230000 | $ 11,500 Assumes th.a.t.40% ?f the Io'cati.ons (and nearby vicinity for subsequent injections) would be cleared
once for utilities using an airknife (12 holes per day; 5 days).

Traffic Control 0 Day S 1,000.00 | S - Assumes that traffic control is not necessary.

Soil/water drum disposal 1 LS S 5,000.00 | $ 5,000 [Assumes that very little soil and water will be generated.

SUBTOTAL CONSTRUCTION CAPITAL COSTS| $ 5,899,000
Remedial Investigation/Feasibility Study
September 2023 Page 2 of 3
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FLOYD | SNIDER Port of Longview TPH Site

Table I.5
Detailed Costs for Remedial Alternative 4
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION INDIRECT COSTS
Project Management 5 % DC S 294,950 |PM Costs for injection and excavation activities.
Engineering Design Report and Remedial Action Work Plan, Contract Documents 1 LS $  130,000.00 | 130,000 Inclu.des draft and final based on Ecology comments. Assumes that an EDR and work plan are
for Excavation required.
Contractor Coordination and Preparation 1 LS S 20,000.00 | S 20,000 [Assumes that Floyd |Snider will coordinate with all subcontractors.
Assumes 12 hrs days and pre and post-field prep with 3 hrs per day of administrative and reporting
tasks; UIC permit application tasks; a total of 5 days for injection and downgradient well
. llati | for iniecti . vities (P |
Field management and oversight 1663 Hours | $ 150.00 | 249,450 |n§t'a ation and deve opmentt 5 days 9r |n.Jec’F|on am?l extr.actlon ac.tlvmes (PetroCleanze), 3 t.jays
utility locate, and 1 day oversight for pipeline inspection with one field staff; 35 days excavation
oversight with one field staff; 8 days PersulfOx injections with two field staff; and 18 days for
injection activities with three field staff (RegenOx).
Mobilization, demob, food and lodging 1 LS S 50,000.00 | $ 50,000 [Includes food, lodging, field equipment costs.
Completion report 1 LS S 45,000.00 | S 45,000 [Completion report for Ecology records.

SUBTOTAL CONSTRUCTION INDIRECT COSTS| $ 790,000

LONG-TERM MONITORING AND CLOSURE

Includes correspondence with PLP Group/Port and sampling coordination. Assumes up to 10 hrs of
Project Management 30 Event S 7,600.00 | § - coordination per event; and 30 hrs of client and PLP coordination per year. Per event cost is for
year 1.

Assumes compliance with CULs is reached within approximately 30 years, and for evaluation
purposes, annual groundwater monitoring for 30 years. COCs and select MNA parameters will be

Groundwater monitoring 30 Event |$ 25,000.00 | § - ) . o .
analyzed on select wells to be determined in a long term monitoring plan. Per event cost is for
year 1.

Annual Reporting and Five-Year Reviews )8 Event | $ 19,500.00 | $ _ |Assumes 50 hrs of staff time and 10 hrs of PM time per annual report. Estimate also includes costs

for Ecology's periodic Five-Year Reviews. Per event cost is for Year 1.

Water drum disposal 15 Event |$ 1,700.00 | S - Disposal of purge water drums every two years. Per event cost is for the first disposal event in year
For evaluation purposes, assumes 30 years of annual project management and groundwater
monitoring; 28 annual reports (first annual report will be incorporated into the Completion Report
SUBTOTAL NPV - LONG-TERM MONITORING| $ 1,025,300 [and the final annual report data will be incorporated into the Completion Report), and water drum
disposal every two years. NPV is based on an assumption of 2% inflation and 7% rate of return (5%
discount rate).

Institutional Controls 1 LS S 75,000.00 | $ 75,000 [Includes costs for developing, negotiating, and recording environmental covenants on Port
Assumes that most well boxes do not need to be removed, only chipped-in-place and filled with
Well abandonment activities 49 wells S 1,000.00 | S 49,000 [concrete; wells in sidewalks need to be removed and the sidewalk section needs to be replaced.
Includes injection wells.
Closure report and Ecology correspondence 1 LS S 40,000.00 | S 40,000 |Draft and final completion report including Ecology review.
SUBTOTAL LONG -TERM MONITORING AND CLOSURE| $ 1,190,000
. Oversight and administration costs incurred by Ecology to review remedial activities and annual
Ecology Oversight 3 % DC S 95,000
groundwater reports.
25% Contingency added to remedial construction activities 25 % DC S 1,474,750 |25% contingency added to excavation and injection activities.
20% Contingency added to construction indirect costs 20 % DC S 158,000 [20% contingency added to indirect construction costs.
Taxes 10 % DC S 589,900 |Applicable to excavation and injection activities.
Total| $ 10,197,000
Abbreviations:
CAP Cleanup Action Plan ft Feet NA Not applicable
CY Cubic yards Ibs Pounds NPV Net present value
DC Direct cost LS Lump sum UIC Underground injection control

Remedial Investigation/Feasibility Study

Appendix |: Detailed Cost Estimates
September 2023 Page 3 of 3 Table 1.5
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Table 1.6
Detailed Costs for Remedial Alternative 5
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION CAPITAL COSTS
Former Longview Fibre Pipeline Inspection
Mob/Demob and Facilities Management 1 LS S 2,000.00 | S 2,000
Traffic Control 0 Day S 1,000.00 | S - [Assumes closure of travel lanes is not necessary.
Excavation, exposure, and inspection of pipeline contents 1 LS S 11,000.00 | $ 11,000 [Includes the costs to expose the pipeline, cut an opening, and reseal the pipeline (1 day).
Spill Response Measures 1 LS S 3,000.00 | $ 3,000 [Assumes that some spill response measures will be needed as a backup.
Excavate, Load, Haul and dispose Sub title D Landfill 0 cYy S 20.00 | S - |Assumes that no soil will need to be transported off site for disposal, and backfill is not needed.
Installation of Additional Downgradient Wells
Installation of two 2-inch monitoring wells 1 LS $ 850000 | $ 8,500 Includes. well instéllat.ion and development (2 days). The number of wells to be determined in a
pre-design Investigation work plan.
Utility Locate 0 LS S 8,000.00 | $ - |Costincluded below in surfactant injections and extractions.
Surfactant Injections and Extractions
Hydrant permit 1 LS S 20,000.00 | $ 20,000 |Assumes that hydrant costs are not included in Regenesis quote.
Permit for injection of PetroCleanze: UIC Permit 6 borings | $ 100.00 | $ 600 15A NCAC 02C.0200 Well ConstruFtion Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
Utility Locate 1 LS S 8,000.00 | S 8,000 [Assumes 5 days of detailed utility locating services including a GPR survey (5 days).
Installation of four 4-inch injection wells 1 LS S 22,000.00 | $ 22,000 |Includes airknife to clear the soil for utilities and well development (3 days).
Total Regenesis cost for three applications of PetroCleanze in six . L
locations 4,160 lbs S 360 (S 14,976 |Cost for PetroCleanze product. Assumes three rounds with 281 gals per injection.
Injection and Extraction Services 3 LS S 15,000.00 | $ 45,000 [Assumes three rounds of surfactant injections and extractions at six wells (5 days).
Traffic Control 0 Day S 1,000.00 | $ - Assumes that traffic control is not necessary.
Soil/water drum disposal during injection well installation and 1 LS $ 2,600.00 | § 2,600 Cos.t .ir?cludes soil and water drum disposal generated from installation and development
development activities.
Water disposal from extraction activities 1 LS S 7,500.00 | $ 7,500 |Assumes that a total of 6,100 gals will be extracted and transported off site for disposal.
Plume Wide PersulfOx and RegenOx Injections (CAA-1, CAA-2, and Off-Property)
Hydrant permit 0 LS S 20,000.00 | $ - Assumes that hydrant costs are included with the surfactant injection costs.
Permit for injection of PersulfOx: UIC Permit 1370 borings | $ 100.00 | $ 137,000 15A NCAC 02C.0200 Well Constru.ction Standards: Criteria and Standards Applicable to Injection
Wells; State charges $100 per boring.
ROW Permit and Traffic Control Plan 1 LS $ 5,000.00 | $ 5,000 Permit to perform injection work in the City of Longview ROW and prepare required Traffic
Control Plan.
Utility Locate 0 LS S 4,825.00 | $ - Cost included above in surfactant injections and extractions.
Regenesis total cost for PersulfOx Injections 1 LS S  659,000.00 | $ 659,000 [Quote from Regenesis; Includes estimated shipping.
Regenesis total cost for RegenOx Injections 1 LS S 983,923.00 | $ 983,923 |Quote from Regenesis; Includes estimated shipping.
Assumes a 12- to 14-ft spacing between injection points and not able to use existing wells.
Plume-wide PersulfOx injections (105,000 sq. ft); Installation of 1 LS $  460,000.00 | 460,000 Assumes that utilities have enough of a vertical and lateral separation to not be affected by
625 injection points - geoprobe AR ’ PersulfOx; injections depths are approximately between 10 and 20 ft bgs (15 points per day with
two rigs; 42 days).
Plume-wide RegenOx injections (105,000 sq. t); Installation of Assum.es.utlities in.in.jec'Fion area; a 10- to 14-ft.spacing between injection points and not able to
. . 1 LS $ 1,600,000.00 | $ 1,600,000 |use existing wells; injections depths are approximately between 6 and 20 ft bgs; and three
745 injection points - geoprobe . . . .
applications (18 points per day with three rigs; 125 days).
Airknife to Clear locations 42 Day $ 2300 | $ 96,600 Assumes that 40% of the locations would be cleared for utilities using an airknife (12 holes per
day; 42 days).
Traffic Control 10 Day S 1,000.00 | $ 10,000 [Assume lane closure and traffic control during ROW injections.
Soil/water drum disposal 1 LS S 12,000.00 | $ 12,000 [Assumes that some soil and decontamination water will be generated.
SUBTOTAL CONSTRUCTION CAPITAL COSTS| $ 4,109,000
Page 1 of 2
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Table 1.6
Detailed Costs for Remedial Alternative 5
Item Description | Quantity | Unit | Unit Cost | Cost | Notes
CONSTRUCTION INDIRECT COSTS
Project Management 5 % DC S 205,450 [PM Costs for injection activities.
Engineering Design Report and Remedial Action Work Plan, 1 s $  130,000.00 | $ 130,000 Incluges draft and final based on Ecology comments. Assumes that an EDR and work plan are
Contract Documents for Excavation required.
Contractor Coordination and Preparation 1 LS S 20,000.00 | $ 20,000 |Assumes that Floyd|Snider will coordinate with all subcontractors.
Assumes 12-hr days and pre- and post-field prep with 3 hrs per day of administrative and
reporting tasks; UIC permit application tasks; a total of 5 days for injection and downgradient well
Field management and oversight 6000 Hrs $ 150.00 | $ 900,000 inst.allation and development{ 5 days f?r in.ject.ion anc;l extr.action a?tivities (PetroCIea.nz.e), 5 days
utility locate, and 1 day oversight for pipeline inspection with one field staff; 42 days injection
activities with two field staff (PersulfOx); 125 days injection activities with three field staff
(RegenOx).
Mobilization, demob, food and lodging 1 LS S 160,000.00 | S 160,000 [Includes food, lodging, field equipment costs
Completion report 1 LA S 50,000.00 | S 50,000 |Completion report for Ecology records.
SUBTOTAL CONSTRUCTION INDIRECT COSTS| $ 1,466,000
LONG-TERM MONITORING AND CLOSURE
Includes correspondence with PLP Group/Port correspondence, and sampling coordination of up
Project Management 15 Event | S 7,600.00 | $ - |to 15 years of sampling events. Assumes up to 10 hrs of coordination per event; and 30 hrs of
client and PLP coordination per year. Assumes a 2% annual rate increase/inflation.
Assumes compliance with CULs is reached within approximately 5-10 years, and for evaluation
Groundwater monitoring 18 Event | S 25,000.00 | $ - purposes, annual groundwater monitoring for 14 years and quarterly monitoring during the 15th
year. COCs and select MNA parameters will be analyzed on select wells; includes inflation.
Annual Reporting and Five-Year Reviews 13 Event | $ 19,500.00 | $ _ |Assumes 50 hrs c?f sFaff.time and 10_hrs of PM time per :?mnual report. Estimate also includes costs
for Ecology's periodic Five-Year Reviews. Per event cost is for Year 1.
Water drum disposal 8 Event | S 1,700.00 | $ - Disposal of purged water drums every 2 years.
For evaluation purposes, assumes 15 years of annual project management and groundwater
monitoring; 13 annual reports (first annual report will be incorporated into the Completion
SUBTOTAL NPV - LONG-TERM MONITORING| $§ 622,400 |Report and the final annual report data will be incorporated into the Completion Report), and
water drum disposal every 2 years. NPV is based on an assumption of 2% inflation and 7% rate of
return (5% discount rate).
Institutional Controls 1 s $ 75,000.00 | $ 75,000 Includes costs for dereIoping, nf-:‘gotiating, and recording environmental covenants on Port
property and developing the Soil Management Plan.
Assumes that most well boxes do no need to be removed only chipped-in-place and fill with
Well abandonment activities 49 wells S 1,000.00 | S 49,000 [concrete; wells in sidewalks need to be removed and the sidewalk section needs to be replaced.
Includes injection wells.
Closure report and Ecology correspondence 1 LS S 40,000.00 | $ 40,000 [Draft and final completion report including Ecology review.
Additional 5,000 sq. ft of injections to address residual groundwater impacts at the downgradient
Contingency PersulfOx injections 1 s be $ 88,000 edge of the Port prc?perty. For ev.aluatioh, costs for a t(?tal of 30 PersulfOx injef:tions dep.loyefl 5-
years after remedy implementation are included. NPV is based on an assumption of 2% inflation
and 7% rate of return (5% discount rate).
SUBTOTAL LONG -TERM MONITORING AND CLOSURE| $ 875,000
. Oversight and administration costs incurred by Ecology to review remedial activities and annual
Ecology Oversight 3 % DC S 100,000
groundwater reports.
25% Contingency added to remedial construction activities 25 % DC S 1,027,250 [25% contingency added to injection activities.
20% Contingency added to construction indirect costs 20 % DC S 293,200 [20% contingency added to indirect construction costs.
Taxes 10 % DC S 410,900 |Applicable to injection activities.
Total| $ 8,281,000
Abbreviations:
CAP Cleanup Action Plan GPR Ground-penetrating radar NA Not applicable
CY Cubic yards Hrs Hours NPV Net Present Value
DC Direct cost Ibs Pounds PM Project Manager
gals Gallons LS Lump sum UIC underground injection control
Page 2 of 2
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Petrolen Services Unlimited, Inc.
1081 Columbia Blvd.
Longview, WA 98632

PROJECY NUMBEN
40612

Mi=1

WELL HUMDER

1 1

SHEET QF

MONITORING WELL DRILLING & CONSTRUCTION LOG

PROJECT
ELEVATION

Port_of Longview

Locanoyn _20 Port Way

ONILLING CONTRACTON

» Longview, Washington

Hokkaido Drilling and

Daeveloping

DALLING METHOD ANO EQUIPMENT Moblle B-61 Hollow Stem Auger Drilling Ris

s1anyoate _4=30-91

Finigy oate _4=30-91

waTERLEveL 2st. 876" depth

LOGGER C. Grant

o am oms o o 5 o I AP JOF O at F N &

SAMPLE STAHDARD SOIL DESCRPTION WELL CONSTRUCTION
” o % "E"E,TE“S?'O" NAME. GRADATION ON PLASTICITY, PARTICLE CASING TYPE, MAMETER, SCAEEN
a1 € |38 & | mesurs SIZE DISTAIBUTION, COLOR, MOISTURE CONTENT, |  INTEAVAL SLOT SIZE. GRAVEL PACK
E (=) “ l% w § AELATIVE DENSITY OR CONSISTENGY, SOIL GRADATION & INTERVAL, GROUT
Eas &5 2 6".8%-a" STRUCTURE, MINEAALOGY, USCS GAQUS INTEAVAL, ETC.
83| z |r2 o ™ SYMBOL
[FIush mount monumént casinq
.o . . :
3=4=7 silt, light brown, dry, silt (ML) |Beneonite geal to 1
2.5 10" | an 3 ea 504 bags Wyoben
Jenviro plug med. used
£6'3" of 4" dia sch 40 PVC-
. blank casing
S ERU 7-33 Sand, brown, loose, med. graines, -}10-20 CSSI Sa“d pack to 6"
{6.5 18" (5) wet, to 5'S" then 1s a silt, grey,jdepth
| - L:atﬁ wfﬁharioal a:i woog chips to.%" dia 20 slot sch 40 PVC
7.5 37, cthen is a silty clay, grey f, ...y - top of screen at
) 18" | 3~2-6 reen, dry, clay with organic odor 6'5" depth
| 9.0 (8) Clay as above except moist, w/wood‘y ATD .
chips to 8'6", then is a fine sand ,
15"} 2-2-2 1013y w/silt, grey, moist, soft, ‘ - .
11.5 1 (4) clay w/wood fibres (OH), to 11'2" /6 ea 100# bags 10-20 CSSI
19 6-4-3 then 1s a sand, saturated (SP) teilica sand used .
13.0 (7) Interbedded sands and c¢lay, grey, . :
wet, loose, Interbeds (SC) .
15 . e Centraiizing guldes used

e

End boring at 16'10"

7" threaded bottom sump ~

Bottom of screen @ 16'3"

POL008826




B S SS DD =mm S mSS =

Petroletm Services Unlimited, Ing, | PrOYECT Humesn WELL HUMDER .
: 40612 1
1081 Columbia Blvd. MW2 smeer 1 OF

Longview, WA 98632 MONITORING WELL DRILLING & CONSTRUCTION LOG

prosect . Fort of Longview Location . 20 Port Way, Longview, Washington

ELEVATION ORILLING CONTRacTon _Hokkaido Drilling and Developing
ORILLING METHOO AND EOUIPMENT _Mobile B=61 Hollow Stem Auger Drilling Rig
stant oave _4=30-91 ppisnoare 4230791 warenrever Loceen L. _Grant
SAMPLE STANDARD SOIL DESCAIPTION _ WELL CONSTAUCTION
PENETRATION
- o ?"‘ TEST NAME, GRADATION OR PLASTICITY, PARTICLE CASING TYPE, DIAMETER. SCREEN
=z 9 F [z | & RESULTS SIZE DISTAIBUTION, COLORA, MOISTURE CONTENT, INTEAVAL, SLOT SIZE, GAAVEL PACK
=on E w2 | 8 AELATIVE DENSITY OR CONSISTENCY, SOIL GRADATION 8 INTERVAL, GROUT
R E E 3 @ e 66" STRUCTUAE, MINEAALOGY, USCS GROUP INTERVAL, ETC.
o aw s Ny SYMBOL _ )
1.0 . Top L' of surface is a crushed lush mount monument with

6-8-7 | rock pavement.

12.5 (15) Poorly graded fine sand, brown,
i | dry, sand (SP)

oncrete seal locking

fompression cap
entonite plug to 1°

P ea 50" bags Wyoben envirg

.~_
<

5 14.5 Poorly graded fine, sand w/silt _tiug.med used, sand pack
i 18" | 3-4-4 z;:;“sgzelzigi %ggféu?°1§*' sand kv of 4" dia sch 40 PVC -
1890 (8) Jblank casing
| '2" top of screen
7.5 Sand w/silt as above to 8'6" deptif4.5 ea 100# bags 10-20 SCC]
_ RS 15"} 3=3=5 | then grading to a silty fine sand [gilica sand used >
9.0 (8) F§tdrared, loose, silty sand (SM) ATD
T $'2" of 4" dia 20 slot
10 7 _jsch 40 PVC screen _
T11.5 silcy sand (SM) as above to 11'9" ven
J 18] 2-2-4 then 1s .a clay, dark grey, dry, Bottom of screen at 12°5"
13 (6) clay w/wood fibres throughout and [s1ip cap bottom sump
1 el 1-4-5 SOTE gilt and charcoal lenses (0H)
TL4.5 (10) | ciay (DH) as ahove to i472" then TIBentonite plug seal from
15 - is a sile, dark grey, wet!, loose _|12'5" to 14'5" -
gile (ML) ) :
) End boring at 14'6'" depth ) '
- _4 —
]
]
. -4 -
1 A

POL008827




Pelraleum Services Unlimited, inc.
1081 Cofumbia Bivd.
Longview, WA 98632

PROJECT HUMBER

40612 MW3

WELL HUMBEA

1

: 1
SHEET OF

MONITORING WELL DRILLING &I CONSTRUCTION LOG

PROUECT
ELEVATION

Port of Longview

LocaTion 20 Port Wa

DRILLING CONTRACTOR

Y, Longview, Washington

Hokkaido Drilling and Developing

START DATE _5=1-91

FiniSH pate _5=1-91

WATER LEVEL

LOGGER C. Grant

SAMPLE

SO CESCRIPTION

graded sand, blue grey, west, med
dense, sand (SW)

End boring at 19'

STAHDARD WELL CONSTRUCTION
wl 3 |9« 3 PEM;TE';';WN NAME, GRADATION OR PLASTICITY, PARTICLE CASING TYPE, DIAMETER, SCREEN
-32] I 5:’. g AESULTS SIZE DISTRIBUION, COLOR, MOISTURE CONTENT, | iNTERVAL SLOY 5IZE, GRAVEL PACK
Eosl £ {wd 8 — AELATIVE DENSITY OR CONSISTENCY. SOIL, GRADATION & INTEAVAL, GROUT
Y3 E = 3 @ a°-6"-4 STAUCTUAE, MINERALOGY, USCS GAOUP INTEAVAL, ETC.
™ SYMAEOL
lush mount monument with
.concrete szal, locking _
ompression cap on casing
. ¥ .
12.5 Poorly graded fine sand w/silct, qent:o;l;;ebsealwtobln ::s:h
brown to gray, dry, loose, sand T, 8 ags Wyobe q
- 17*| 1-2-3 l/silt (SP-SM) to 3'6", then Ls g [Plu medium used .
4 4.0 (5) |silt, grey dry, silt w/some iron 873" of 4" dia sch 40 PVC
fatain (ML) to 3'10", then is a welllblank casing used =
graded sand, dry, loose sand with
gravel to 3/8" (SW)
6.0 R
| Interbedded fine sands and silts, R
18"| 2-3-4 |grey to brown, moist. loose, sand
8 17.5 (7) {SP-5M)
7 18"| 2-2-2 I!Sand and silt (SP=-SM) as above -{Top of sand pack @ 7'8"
Is.0 (4) _lexcept wepyco 810", then is a s11fPID = Sppm
w/clay, dark grey, molist, plastic, |[fop of screen @ 8's"
1 18"} 4-3-4 lgi1e (MH) 1
10.5 (7) [Interbedded clay silt/silc clay, |PID = 757 ppm
11.5 we® w/wood fibres throughout (OH) ]
12 Poorly graded fime sand w/silt, bludS ea 100# bags 10-20 CSST 7
-1 15" 4-3=4 |grey, saturated, loose, sand with -|silica sand usged -
113.0 (7 interbeds of clayey silt, (SP) wil:f
L] g
irridescent sheen
110" of 4"'dia 20 slot 4
sch 40 PVC screen used.
5
16 ] '
117.5sl l
4 15" | 3-4-9 lnterbedde§ﬁglayey silt and silt,
. (13) dark grey, w?w, med dense, silct Bottom of screen @ 187'5"
19.0' (MH)} to 18'3", then f{3 a well 17" bottom sump

POL008828



' . - PAOY €
Pelroleum Sewices Unlimiled, Inc. | ""° 5332‘1"2““ " ek vves . !
1081 Columbia Blvd. SHEET oF
Longview, WA 98632 MONITORING WELL DRILLING & CONSTRUCTION LOG
enoJecT __Port of Longview cocation _ 20 Port Way, Longview, Washington
ELEVATION DRILLING CONTRACTOR . Hokkaido Drilling and Developing
DAILLING METHOO AND EQUIPMENT Mobile B"ﬁ 1 Hollow Stem Auger Drilling Rig
stantoate 52720 cnusnoare =20 warenceved Loggen C._Grant
SAMPLE STANDARD SOIL DESCRIPTION WELL CONSTAUCTION
- o = |y N RAME, GRAGATION OR PLASTIGITY, PARTICLE CASING TYPE, DIAMETER, SCREEN
. t&l F E ﬁ § AESULTS "SIZE OISTAIBUYION, COLOR, MOISTUAE CONTENT, INTERVAL, SLOT SIZE, GRAVEL PACK
-8 é wd RELATIVE DENSITY OR CONSISTENGY, SOIL GRADATION & INTERVAL, GROUT
S@d3 g (S| & | oo STRUCTURE, MINERALOGY, USCS GAOUP INTERVAL, ETC.
omw| = L N SYMBOL _ _
Crushed rock pavement to 1°' Flush mount monumnet with
. J concrete seal, locking
e - compression cap
Bentonite seal to 1'
] 16 ea 50# bags Wyoben
] J Enviro plug medium used
4 : 712" of 4" dia sch 40 PVC

blank casing

{1 | Sand pack to 5'

5 ea 100# bags 10-20 SCCI
1 silica sand used

47.5 . .
8 127 | 5-10-17 Poorly graded fine to med gand, Top of screen at 775"
9.0 (27) grey, moist, med dense, sand (SP)" -
- Sand (SP) as above, except w/some | 10" of 4" dia 20 slot
T -] 13"] 6-9-9 |silt and pumice fragments { sch 40 PVC screen used
{10.5 (18) ;
13" | 69109 | Poorly graded fine sand w/silt, o . 1404 page 10-20 cs51
1 (19)' grey brown, wet, med dense sand silica sand used
12 |12.0 w/sile (SP-SM) to 11'3", then 1s
a gilt 2/sand, grey, wet, med - B
dense, silt (SM)
' 4
1 B
- ‘1 .
16 '
17.5 e
Interbedded silt and silcy fine | Bottom of screen @ 17'5% .
] 15"] 3-7-7 | sand and clayey silt, grey, wet 7" bottom sump
19.0 (14} | med dense, silts (SC-SM) ’

20 | . | End boring @ 19'

POLO08829



PehdemuSemEesUnﬁmﬂe¢Tna
1081 Columbia Blvd.
Longview, WA 98632

D;?-’ ;;b B "'" APy

WELL HUMBER
MU5

PROJECT NUMDER
40612

SHEET 1 oF 1]

MONITORING WELL DRILLING & CONSTRUCTION LO(

PRQIECT

Port of Longview

Locanon 20 Port Way, Longview, Washington

ELEVATION

DANLLING METHOD ANO EQUIPMENT

DAILLING CONTRAGTOR _thhﬁidg_nﬂlling_anﬁ_]lanlnping—_
Mobile B-61 Hollow Stem Auger Drilling Rig

sTART 0ATE . 3=3=91 __ st oATE 3=3=91 __ waTEA LEVEL LoGGen C._Grant
SAMPLE STANDARD SOIL DESCAIPTION WELL COHSTAUCTION
PENETAATION
o x TEST NAME, GRADATION OR-PLASTICITY, PARTICLE CASING TYPE, DIAMETER, SCREEN
891 2 |38 § | mesurs | SZEOISTRIBUTION COLON MOSTURE CONTENT, | INTERUAL SLOT SIZE, GRAVEL PAC

E3L| B |m® RELATIVE DENSITY OR CONSISTENCY, SOIL GRADATION & INTERVAL, GROUT

sd3| g (22! @ &80 STRUGTURE, MINEAALOGY, USCS GROUP INTERVAL, ETC,

oma ZT| « N SYMBOL . : —

' Flush mount meonument w:
g 1 concrete seal, locking
| compression cap
J | Bentonite seal to 1*
] |8 ea 50# bags Wyoben
4 Eaviro plug medium usges
-‘12'1" of 2" dia sch 40i
1 | Blank casing used
1 ]
3 el -
9.5 Poorly graded fine sand w/silt,
18" | ¢-4-4 |Brey brown, wet, loose, sand w/
- (8) interbedded silc & silty clay
jLk.0 éaygr?sgosﬁ§5" (SE-SM) 109"
" 4 an - as above, to i e
iz - 18 %13)6 then i3 a ¢clay w/silt, grey, moist gand gagk Lo lg fz[su
12.5 plastic, elay (OH) to 12'3", then | °P ©F scteen
1 18" | 3-4-3- |ie 2 cla{ey ?ilt, grey moist, " '
oose sllc w/organic fibres (OH) | ' ' .
| ) |5iIty clay, grey, motst, firm, 6 ga 100F bags "0-20 C
1 18" | 3-3-4 Aclay w/interbedded silt layers (ow}°'+ 2 @and use
5.5 (7) [8ilty clay (OH), as above to 148"

16 _ then is a poorly graded fine sand |10' of 2" dia 20 slot
w/silt, grey, wet,iloose sand w/ “[sch 40 PVC screen used
silty clay interbeds (SP-SM)

20 - . 3

21.0
Well graded fine to med sand with -
| 10" | 3-4-5 {silet, grey, g;ﬁp:atada loose, sand
b2.5 (9 [w/sile (SP-sh) ™ | '
: JBottom of screenm @ 22'¢
End boring at 22'8" 5" bottom sump
24

POL0O08830
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RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-6
RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 933-8725 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 12/9/92
STRATIGRARHY INSTALLATION START OF INSTALLATION
cLev ] SKETCH HOLE DRILLED TO: 22.5° OPEN TO:
- DESCRETION EE ] DEPTHCASING AUGERS: DEPTHTO WL
[ = e—
DEPTH 2% DEPTH e
0.0 FAalkoad baltaal ¢ “4 .A‘A“J ’ P .n.‘ 0.0 Fluth mauniod gloel <ap
| Ao .o“o‘a [~ o‘u ﬁ. DMO mm SO&' ]
“a .A.“a“a LI B
1.5 Browm, fine to madium SAND, traca gravel ST EYCIT I PN O
B 20938 Bontontto chips .
. 5 -
Iron stalning @5.5
Increaging el - ]
[-1] Bray sily CLAY 10 dayey SLT n 4
B0 | Guay. ineSAND i 1
grading soaret with depth 5’
% - 10 -
Coarss pumice a1 1.5 R |
i 12525 | 10x20 Sard ]
TE5 | Tigh oray 1o GABrowR. e 1o roodiom SAND. - 15 -1
trace oarns gand and Skt }
Pumkce layars - 160210 | 4 Schedula 40 0.010ebited scroen
. m -
i 210215 | Sump 1
2.5 Botiam of Hale - 22.5' Balow Ground Suace | ]
— 26 -
i 1
L 2 "
DRILL RIG: LOGGED: A. Temploton z
DRILLING CONTRACTOR: Gestech CHECKED: T, Bolunes é7 & A%m
DRILLER: DATE: 7728003 7

POL008842
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RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-7
RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 933-9725 SHEET t OF 1
BOREHOLE LOCATION: PROJECT: Portof Longview
BOREHOLE CONDITION: . BORING DATE: 12/7/92
STRATIGRAPHY INSTALLATION START OF NSTALLATION
e 9 £k SKETCH HOLE DRILLED TO: 24.5 OPEN TO:
; I g“’ E§ ﬁ& DEPTH CASING AUGERS: DEPTHTO WL.: 88
DESCRPTION 3 g ‘5 B| °F INSTALLATION DETALS
DEPTH ol kel £ DEPTH NOTES
0.0 Brewvn 16 black cil, eand and gravel FILL 0 .:A- :a:at:d oA :.: 0.0 Flush mounted stesl e2p
| R OO B S C 0020 Germonit zeal
.Ab B*AA" *Aﬁﬁ. ;.ﬂ A
17| Brown, silty, ine 1o modim SAND K P i B ey SN
2018.0 Benlonite chips ]
b '1
iron staining - & -
5.3 Gray and crange, sity CLAY, iron stained
3 Light gray SILT i
30 | Lih gy, fineto madmm GAND, with st [ayers 5 3 )
wat o B.F, shasn v
E [ |
a
.§ — 10 -
107 | LG gray, clayey SILT fo skly GLAY 2 L 4
- 1
= -5
125 Gray, fins to madium SAND, acoms sit A J
coarss pumice layars
salyrated
-~ 18 _
Salurated @14°
16,0245 1% Sant _
3 180200 | 4" Schedule 40 0.010 slotted screen
- m -
Same SILT layers ™ 220295 Sump b
o5 Botom of Hele - 24.5 Below Ground Surface . 25
DRILL R1G: LOGGED: A.Templeton
DRILLING CONTRACTOR: Gestech CHECKED: T, Bolunes ? & A%s
DRILLER: DATE: /2583 : L

POL008843



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-8
RECORD OF MONITORING WELL INSTALLATION

-l am

PROJECT NUMBER: 933-9725 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Portol Longview
BOREHOLE CONDITION: , BORING DATE: 12/8/92
STRATIGRAPHY INSTALLATION START OF INSTALLATION
ELEY oy Zh SKETCH HOLE DRELED TO: 24.5 OPEN TO:
cul28| oW DEPTH CASING AUGERS: DEPTHTO W.L:
DESCRIPTION g glekizz] 4z
DEPTH S ESTE INSTALLATION DETALS
& = DEPTH NOTES
0.0 Brown SILT, SAND and gravel FILL ; ° :«:.:.:. 0.0 Flush mounted sioal cap
| e 0.0-20 Cement zoal
N OO 9
18 | Gy, ehty fine 1o madum SAND A P NN
201535 Bantoniia chips A
B i
- 5 .
Trace of roqs L ]
o -
78 Dark gray SILT and fine SAND N |. J
82 | GraySLT s-
Pink layet @ 9.2 — =1
98 Gray fing SAND E - 10 R
1.0 | Gray SILT [ ]
139 Gray fine t¢ medlum SAND with SILT layors -
Satwraled @18 i 1558245 | 10x20 Sand ]
). |
18.0235 4° Schodulo 40 0010 slotted stroon J
. J
Some SILT tayers 1 220295 | sump 1
24.5 | Bottom ol Hole - 24.5 Below Ground Suraca [ 6
a9 .
DRILL RIG: CME-85 LOGGED: A, Tomplton ﬁ
DRILLIKG CONTRACTOR: Geoloch CHECKED: 1. Bolunes _
DRILLER: DATE: 7/26/99 L

POL008844
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RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-9

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 933-9725

SHEET 1 OF 1

BOREHOLE \.OCATION: PROJEGT: Portof Longview
BOREHOLE CONDITION: BORING DATE: 12/2/92
STRATIGRAPHY INSTALLATION START OF INSTALLATION
ELEV. E' SKETCH HOLE DRILLED 10 200" OPEN TO:
ﬂég 2 DEPTH CASING AUGERS: DEPTHTO W.L:
DESCRIFTION “’-'§ 5 2 INSTALLATION DETALS
DEPTH 2|83 DEPTH NOTES
[T} Brown, line 1o eoarse SAND and GRAVEL 0 ‘Aha: o 00 Flush mounted sieelcap
B ,.: ,\:A:A .:* 0020 Cemeant seal
15 | Okve gray, ne i medkim SAND P S L~
I 206.0 Bentonite chips
- 5
ron stalning L
L 60200 10x20 Sand
75 Dark gray. {ine 1o medium SAND, somea SILT 3
layare 5 8.0-18.0 " Sthadulo 40 0010 slohad seresn
2l .
&
~ 10
Qcov, free product @10 g
146 | Pk sliy CLAY to dlayey SILT _
160 | Gray, ine 1o meadium SAND, some ol 5
-
173 Giray-pink SLT and CLAY
L =
16.0-18.5 Sump
185 | Gray, fiveto medism SAND |
20.0 Battom of Hola - 20,0 Bekw Ground Suface <
- 25
— 3
DRILL RIG: LOGGED: A, Terplsion i
DRILLING CONTRACTOR: Gosteth CHECKED: T.Beluncs é? & AM@
DRILLER: DATE: 712603 ~

POL0O08845



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-10

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBEF/: 9339725

SHEET 1 OF 1

. D N .

w

- EE N o I s

BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOQLE COMDITION: BORING DATE: 12/7/02
STRATIGRAPHY START OF INSTALLATION
— P HOLE DRILLED TO: 24.5 DEENTO:
DESCRIPTION E@ E% EE DEPTH CASING m;:s;it; — DE“II::;PTH TO WL
DEPTH £2 24 DEPTH NGTES
00 | Brown SAND and GRAVEL FILL N I o s B sy 5 T K Fush moumed west cap
“alasatd  Talala] 0020 Caman saal
adonial [altalpie
17 Brown, fina to madium SAND, Iracs gravel i [+ 1 8" w Ak
: 2.0.16.0 Benioits chips T
B L
-5 -
{ron stainlng - ]
71 Giray SILT grading 10 fins 10 madium SAND
3 [ ]
Ba | Gray fine 1o medium SAND, tace glavel k3
% - 10 -
na Gray SILT and SAND layers

180245 1020 Band

174 Gray fine 10 madium SAND, some sift layers

18.0-23.0 4* Schadula 40 0.010 sketiad screen

g_

20.0 Gray line 15 madium SAND, taca coaree sand [~ 20 7
i 1

200205 | Semp 1

B -

245 Botiomn of Hola - 24.5 Below Ground Suface L 25 -
- 1

B E

= -5

- w —

DPRILLRIQ: LOGEED: A Torplaton

DRILLING CONTRACTOR: Goatach CHECKED: T, Balunes
DRILLER: ' DATE: 7/26/93 &

POLO08846



N R EE.E R AR = B @

RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-11
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 933-9725 SHEET 1 OF 1
BOREHOLE LOCATION: ' PROJECT: Port of Longview
BOREHOLE CONDITION: : BORING DATE: 12/200
STRATIGRAPHY INSTALLATION START OF INSTALLATION
ol E= SKETGH HOLE DRILLED TO: 200 OPEN TO:
ELEV Q leo 2 ] .
hw DEPTH CASING AUGERS: DEPTHTO WL.:
OESCRPTION § g ‘E‘E Z¢| Bz WSTALLATION DETARLS
DEPTH 22| %3 OEPTH NOTES
0o Railroad bakast o ol dataala 0.0 Fiush mouniad steel cag
i T B O L 0520 Carment seal |
*A. h““ﬁ' AAA‘A h‘
“0 Nﬁ.ﬁ‘ ﬁ.ﬁ.h h“ .
B 205.0 Rentorile chips 1
25 Gray, {10 madlum SAND and GRAVEL
34 Beown flne to madium SAND, teaze gravel
— 5 . -
5.0.18.0 10x20 Sand
- r
| EE18.68 | 4° Schedulo 40 0.010 sktled ssraen
g [ p
2
- .
Iren sisining 2
LY Lkght gray SILT, micaceous, petinloum odor g0 ._
2
e o ..J
131 Gray and whie, eoarse SAND
pumice kyors B ¥
- 15 -
18.6817.16 | Sump
- 4
178 | Gray sily CLAY 10 claysy SILT o §
18.0-20.0 Bonlontta chips
18,0 Light gray, line to mediurm SAND L E
200 | Botemol Hole - 20.0° Below Ground Surtace e
] 1
p— ﬁ —
- 2 .

DRILL RIG: LOGGED: A.Termplatan

DRILLING CONTRACTOR: (Geolach CHECKED: T Balunes A%g
DRILLER: DATE: 2883 . . P

POL0O08847



PROJECT NUMBER: 9339725

RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-12
RECORD OF MONITORING WELL INSTALLATION

SHEET 1 OF 1

BOREHOLE LOCATION: PROJECT: Pon of Longview
BOREHOLE CONDITION: BORING DATE: 12/4/92
STRATIGRARHY INST TION START OF INSTALLATION
ELEY T L SKETCH HOLE DRILLED TO: 20.5 OPEN TO:
za| 2| & DEPTH CASING AUGERS: DEPTH TO WL
DESCRIPTION A0S ZE| 82 T
0EPTH ~{22| Y DEPTH NOTES
0.0 Raliroad ballast 0 S SN S o0 Flush maunted slaal cap
LI A A A
| NG T O 0020 Coment 563 )
'-A .45“4\‘4.. A “““
k& A A A el h‘
N Al A A A A -]
20 Light to dark brewn fine to madium SAND 20200 Bentonile chips
wet G5
- & -4
54 Gray ST and SAND (ayers 5
78 Gray-blue SILT g - r
§ - -
&
% - 10 =
108 SAT and SAND fayam - J
N8 | Grayfine tomedium SAND L A
some s/M layers
= 15 -
- r
- F
Pirk layat
186 | Grays 16 B
14940 Gray, lina ta madium SANG, soma Bill fayars ]
L 2 i
20,0285 10520 Sand
i 220270 | 4*Schedule 45 0.010 shtied screen 1
i 1
- 25 -
270215 Sump
265 Bottomof Hote - 20.5 Below Ground Surface N 1
L 2 i

DRILL RIG:
DRILLING CONTRACTOR: Geatoch
DRILLER:

LOQGED: A Tomploton
CHECKED: T,Bolunis
DATE: 726102

POL008848



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-13

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: $33-9725
BOREROLE LOCATION:

SHEET 1 OF 1
PROJECT: Pon of Longview

BOREHOLE CONDITICN: BORING DATE: 5/26/93
STRATIGRAPHY INSTALLATION START OF INSTALLATION
) g |- 3 EE SKETCH HOLE DRILLED TO: 19.9 OFEN TO:
Io|58|22| & DEPTH CASING AUGERS: DEPTHTOWL : 120
DESCRIPTION ag HERS
DEPTH 2 =2 82 OEPTH INSTMTD::)?IELNLS
00 | Ralroas balkst ¢ o Fiush mountsd 61601 6D
. 0930 Camant eeal
1.0 Muolst, brovn, medium SAND, soms st and
graval
- ]
) 30-10.5 Bentonlle chips
98 Maist, brawn, fing sandy SILT - J
43 Malst, browm, sBty medium SAND
50 EILT - ~ & -
5.2 MWoig), brown, medlum SAND, 80me sl
(13 Wel foa SAND -%
[X) Wit brown SILT g B h
100 Wal gray SHLT 5 - 1 i
z F 10.518.5 10x20 Sand
11,5 Wal, gray CLAY [
120 | Wl gray mecium SAND A
3 130180 | 4* Schedulo 40 0.0103%hod ssreon
=3 15 —
165 | Gray SLT =— i
175 | Gray CLAY y
/ 18.0-18.6 Sump
| 16.5-19,9 Bononite chips 3
/.
199 | Bonom of Hela - 1%.9 Below Ground Suface - =
b 25 -
- 4
s 30 -
DRILL AIG: CME-55 LOGGED: T.Belunes
DRILUNG CONTRACTOR: Geolach CHECKED: T. Belunea ? & Awm
DRILLER: DATE: 7r28m0 L

POL008849



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-14
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 9339725 SHEET 1 OF 1
BOREHOLE LOCATICN: PRGJECT: Pon of Longview
BOREHOLE CONDITION: _ BORING DATE: 5/17/93
STRATIGRAPHY INSTALLATION STAAT OF INSTALLATION
LY Q2 |z EE SKETCH HOLE DRILLED TQ; 12.5 OPEN TO:
l‘-‘.@ g o DEPTH CASING AUGERS: DEFTH TOW.L: 8.0
DESCRIPTION é g 2|8 Bz INSTALLATION DETAILS
DEPTH 5 |*2|43 DEPTH NOTES
00 Ralinoad batlasi o A s 0.0 Flush motnted sies ¢ap
f Al 0.0-2.9 Coment saal
>‘o ‘n“n‘a 7
A‘ N.ﬁ‘*
20 Moiltl, brown, medium SﬁNE_ 3 'n: h:a:n:
AR A A
3.0 WG, Diown, Tns sandy ST, with graval, [~ h
of - 29840 Banlanita thips
4.5 Molst, brown, clayey SILT — 5 _|
5.0 Molst, brownn, edlum SAND
i 6.0-125 10x20 Sand 7
Black s1aning, slrong odar
0 :el. qray, clhyey SLT, some wood, peircloum i o120 4" Schedula 40 0.010 slofed scroen 7
o1
5 |
— = 10 N
10.2 Wet, gray, medium SAND, stiong odor J
"2 Wood-irea product
i 120425 | Sump ]
125 | Bohom of Hols - 12.5 Balow Ground Surace [
=3 15 L
1 ]
i 1
e m -
[ 1
- 25 -
| |
- a0 -
DRILL RIG: CME-55 LOGGED: 7. Balunes
DRILLING CONTRACTOR: Gedtech CHECKED: T.Bsknes Gold%
DRILLER: OATE: 72993 A/AS

POL0O08850



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-1 5
RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 9339725 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE COMNDITION: BORING DATE: 5/18/93
STRATIGRAPHY INSTALLATION START OF INSTALLATION
ELEV 0 En SKETCH HOLE DRILED T0; 18.0 OPENTO;
I |ES S§ ik DEPTH CASING AUGERS: DEPTHTO WL : 12.6
OESCRIPTION = g EE ol | °% INSTALLATION DETAILS
DEPTH g~ |2%|82 DEPTH NOTES
00 Rallroad Dalkast o " ...:..:, 0.0 Flush mounted sieel cap
] R 0028 Comant seal ]
e
=TT FUL ] ": ":“:‘: ]
25 | Molg, brown, clayey SILT | o )
2065 Bontonite chips
Molgt, brown, medium SAND | J
le 5 -
55 Meis!, brown, clayey SET L ]
86 | Wet, gray and brown, chayey SLT 1 8.518.0 1020 Sand ]
70 | Wet, gray, lty Tine SAND
78 Moist, gray SLT |
povoleym odur @ 8.5 i E
——— e F 8.518.5 4" Schaduie 40 0O10sINad GEroeh J
9.0 Walst, gray, clayey ST e
s3I odor =] |a
v e
=3 | .
115 Molst, gray, medium SAND . 4
poiroloumodor @135
= 15 -
V0 | Wet, gray SKT i 1
10.519.0 Sump
190 | Bottomot Hote - 19.0 Below Ground Surface
L o -
— 5 -
i 1
=1 m - -
DRILLAIG: CME-65 LOGGED: T.Belnes
DRELLING CONTRACTOR: Geatoch CHECKED; T, Bolunos €7 A Aw@
DRILLER: DATE: 7/26%3 ~

POL008851



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-16
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 933-9725

SHEET 1 OF 1

BOREHOLE LOCATION: PROJECT: Portof Longview
BOREHOLE CONDITION: BORING DATE: 5/18/83
STRATIGRAPHY INSTALLATION STAAT OF INSTALLATION
L 9 5 SKETCH HOLE DRILLED T0; 19.0 OPEN TO:
z o8 g DERTH CASING AUGERS; DEPTHTO WiL.:
DESCRIPTION 2 g Eg k| °= INSTALLATION DETAILS
DEPTH g~ |Fz|8% DEPTH NOTES
0.0 Asirosd baflast o :ﬁ aa 0.0 Fiueh mounted steal eap
Al an 0025
o Al A A
:ﬁ -
56| i, brown, tlhy, medkim i K
27 BT N | 2545
20 Wolgt, brown, madum SAND
A 45160
5 45148 4* Schodulo 40 0.010 slorted scroon .
70 Molsl 15 wet, gray, clayey SAT i
% K
80 | Wor gy, clayey SILY g [
Froe product
T0. | WeL giay, medlim SAND — 1 _.
Eren
10.8 Wat, gray, clayey SAT B
Strong odor
120 | Wat, gray, eity CLAY 7 i
Sirong odor; some product /
4.0 | CUAY tros product ¢ i
o - 145150 B
15.0 Wet, gray SILY, slight ader ===
i 180190
17.0 | Wt gray mediim SAND i
10.0 Betiom ol Hola - 108 Balow Ground Surdacs
= m —
- as -
- ' y
DRILL RtG: CME-55 LOGGED: T.Balnas
DRILLING CONTRACTOR: Gaotech CHECKED? T Balunes . %
DRILLER: DATE: 72393 N/AS

POL008852




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-17
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 933-9725

SHEET 1 OF 1

BOREHOLE LOCATION: PROJECT: Poriof Longview
BOREHOLE CONDITION: BORING DATE: £/19/93
STRATISRAPHY INSTALLATION START OF INSTALLATION
P =k SKETCH HOLE DRILLED TC: 236 OFEN TO:
i B g DEPTH CASING AUGERS: OERTHTO WL
DESCRETIN go| 5h| &= WSTALLATION DETAILS
DEPTH =2| 32 DEFTH NOTES
00 | Radrosd balasl 0 %0 Fhish moUIed 11601 CAp
R 0.0-3.0 Cament saal
T | el Grown redTom SAND
Bunker C
Z0 WIolsl Drown meduam SAND i
B 3065 Benonlla chips
L ¢
] €519.0 10x20 Sand
75126 4= Schadule 40 0:010 skctted scraen

Wot § B8O

0.2 Wiols1 to wet gray clayey SILT
shight odor

12.2 Wet gray madium SAND
strong odor

T35 | Wel gray modiim SAND
Froo produch
strong odot

Hollow Slam Asiges

N 17.5-180 Sump
65 Wel gray medium SAND |,
allght eder 19.0210 Bentonite chips
LS Wowmt grey clayey SILT
200 gray modlum SANL [~ 20
[ bc?:o:o'ogog 21.0-235 Hoava
oY, 0 L0 OC
[ o]
0 °n0 ne
. o) 00 Qoo Ooﬁ
onl oo
235 Bottomol Kok - 23.5 Selow Grourd Swiace R
= 25
.

DRILL RIG: CME-55
DRILLING CONTRACTOR: Gootech
ORILLER:

LOGGED: T.Bsnas
CHECKED: T.Belunes
DATE: r290

B,

POL0O08853




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-18
RECORD OF MONITORING WELL INSTALLATION
PRQJECT NUMBER; 932.9725 SHEET 1 OF 1
EOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: , BORING DATE: 5/19/43
STRATGRAPHY INSTALLATION START OF IRSTALLATION
_—— my - ;_:_E SKETCH HOLE DRILLED TO: 185 OPENTO:
] DEPTH CASING AUGERS: DEPTHTO WL.:
OESCRIFTION gg E§ gZ| &z INSTALLAVION DETALLS
DEPTH 21 83 DEPTH NOTES
o0 Rialirgad ballasi o on Flush mounited siesl cap
i 0.0.30 Camant saat
T8 | SAND veth cruehod rock 1
15 | WMo, brown, metiurm SAND {mastive) | ]
B 30875 Bertorie chips 1
— 5 -
B 875105 10:20 Sanet E
é i 8.0-16.0 4" Schodule 40 0,010 skolied scresn [
el r
&
0.0 Wiolst, Beown, cayay SLT £ - 10 n
10.6 | Moist, gray, clayey SILT L ]
122 Mok 10 m..gray. meditin SAND I 1
- 1
- 15 -
- 4
B 13.0-18.5 Sump 1
18.5 | Bottom of Hole - 18.5 Belw Ground Surface R i
= 20 —
- 25 —
- 5 _
DRILL RIG: CME-$5 LOGGED: T Boluras ﬁ
DRILUNG CONTRACTOR: Goctech CHECKED: . Bolunes é‘-? Ve Gold
DRILLER: DATE: 7726403 L Assocgtns

POL008854



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-19
RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMEER: $33.9725 SHEET 1 OF 1
BOREHOLE LOCATION: } _ PROJECT: Port of Longviow
BOREHOLE CONDITION: BORING DATE: 5/20/93
STRATIGRAPHY INSTALLATION START OF INSTALLATION
LV e Zb SKETCH HOLE DAILLED TO: 19.0 OPENTO:
DESCRIPTION Eﬂ =2| & DEPTH CASING AUGERS: DEPTH TO W
p— 5 §§ oF oeem |N3'r.\|.wno;4°|:%gm1.s
0.0 | Rairoad ballast o i HSOG Y Fhush mounied sioal cap
. !AQ-A‘I\‘ hAA*A h“ 0.0-3.0 Camenl aaal i
I-“A.A“‘-“ A A a‘
] - L .:.:..:..: ™ .:
Frea produd, Bunker? poAr SO OR
i 30920 Bentanite chips 7
10 Wols!, gray, sy CLAY i 1
Free product € 6.9
=3 5 -
- r
&
85 | Malsi, biown, Mg 15 Mmedum SAND g R ]
&
Slight odor @ 10.5 %
% A
Vol @128 K
13.019.8 1020 Sand A
" 125195 | 4* Schadule 40 0.010alned J
[~ 15 “
[ 1
105190 | Sump
19.0 Botiom of Hele - 19.0 Balow Groond Surtace
L _
= 25 L
L J
- 1
=1 ao l
DRILL MIG: CME-SS LOGGED; J. Bach ‘i
PRILUNG CONTRACTOR: Geolech GHEGKED: T, Bolunes € & A%IES
DRILLER: DATE: 72693 o

POL008855



3

RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-20

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 9339725 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITICN: BORING DATE: 5/20/33
STRATIGRAPHY INSTALLATION START OF INSTALLATION
CLEV ° E SKETCH HOLE DRILLED TQ: 285 OPENTO:
: i 2 it DEPTH CASING ALGERS: DEPTH T WL.:
OESCRIFTION § ! so| 86| o= INSTALLATION DETARLS
DEPTH 5~ [#=| 83 DEPTH NOTES
00 Raikiond Balast 0 :. .:.:. 0.0 Fhuzh meuntsd siee! cap
R Rt LR 0.5-20 Cament seal
:0‘ 0:&:0
| g
30 | Wizt hard, tadkish brown to gray, sandy GRAVEL [5533 [ = 4090 Bentanits chips
35 BurkerC(7) i
Moist, gray GLAY and GRAVEL
80 | Moist gray, sity, fie SAND with gravel - & "
i 9.022.0 10x20 Sand

105 Dark gray, sandy CLAY
Wel @105

XN

122 Molsl io wat, gray fins SAMD wilh gravel

Freo product at 13.0¢

140 | Wet,gray CLAY

Sheen on water al 15.0

Hilaw Stem Auger
]
-
"

180 Gray, lina 10 eedium SAND with gravel

nsas d-inch gchodule 40 8.010 slotted PYC soreen

2 J
215220 Sumg
220285 | Benlonits chips
286 | Botiamol Hole - 28.5 Balow Ground Surlace [
_ 4
DRILLRIQ: CME-55 LOGGED: J.Bach
DRILLING CONTRACTOR: Geolech EHECKED: T Belunes ? A Goldg
DRILLER: DATE: 7/26/83 .

POL008856




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-21
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 933-9725 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Portof Longview
BOREHOLE CONDITION: BORING DATE; 5/21/483
STRATIGRAPHY INSTALLATION START GF INSTALLATION
o o Elé . SKETCH HOLE DRAILLED TO; 19.0¢ OPEH TO:
DESCRIFTION i g % DEPTH CASING AUGERS: DEPTH YO WL
pr— 38 g Z INSTALLATION DETALS
= DEPTH NOTES
o0 Giravel il 0 " 0.0 Flush mounigd stesl cap
L R 0.0:3.0 Flsdi-Mix
1.5 Maoist, medium gray, sty CLAY L 4: |
5 & Moist. gray. silly, lins SAND BEags "
28 Mpist CLAY Yodes " 20110 Bentonite chips h
a2 Maist, gray, silly, fine to medium SAND
Wot @45
st 5 -
Increased clay conlant 3 ]
a0 Wal, gray, sandy CLAY % i 4
90 | Wet, gray CLAY g [ ‘|
100 | Wat, gray, shty, fine SAND g - 10 100170 | 1020 Sand T

1.0-18.0 10-skot screen

170 Wat, gray SILT 170180 Bontonia shipa. J
190 Batiam of Hobe - 190 Balow Ground Suracs
. L _
[~ 29 -
i WELL DEVELOPMENT NOTES
N Cwiflors surged the sand padk at the cormpiletion o wall instalation
- 30

DRILL MIG: CME-55 LOGGED: J. Bach =
DRILLING CONTRACTOR: Gootach CHECKED: T.8ekines A Goldg

DRILLER: Brad/Tim DATE: 72803 [

POL008857



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-22
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 943-9735 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 3/1/04
STRATIGRAPHY START OF INSTALLATION
0 Zio L= HOLEDRILLEDTO; 39.4 OPEN To:
BBV DESCHPT N Il ‘QE DEFTH CASING AUGERS: DEPTH TO WL:
29 $5| o= INSTALLATION DETAILS
DEPTH ] DEPTH NOTES
n LI ] Y D)
Do Asphalt £ P o
05 | Raiload Balust i I Safatatal fracaten 0215 Camant Seal
15170 | 28" Beronise Chips
32— Brown medior SAND (L) PIG =0
' PID=0
Brown medlum SAND, trace gravel =
— 10
[~ 16
170318 | 10-20 SAND
— 20
202302 [ 4 Sehadule 40 PVC 0010 Slotisd Sereen
2.0 Bmown SILT
2.0 Brown mediurm SAND with gravel
24.0 Gray clayay SILT, moist
- 25
265 | Grayfine to medium SAND with SILT byers,
- 20
20237 | sump
31.8-328 Shuy
32834 | Hentonite Chips
4 Baltom of Hole - 33.4° Below ground surface
B WELL GEVELOPMENT NOTES
Wall Devolopmant Notos

DALL RIG: LOGGED; T, Narlen i
ORILLING CONTRACTOR: CHECKER: A%

DRILLER: DATE:




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-23
RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 9439735 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 3/2/44
STRATIGRAPHY START OF INSTALLATION
0 | EE 1o i HOLEDRILLED TO: 334 OPEN TO:
s DESCRIPTION Z 8 Eg iy | BEPTH CASING AUGERS: DEPTHTO WL:
b = INSTALLATION DETAILS
DEPTH g = DEPTH NOTES
60 | _depran E: ° Talatasa] 0025 Coment Seal
0.5 Brown iy GRAVEL Nafanans
‘“4 ‘AQA‘
22 1Beown medism SAND ([damg) = 2.5150 AP* Bantonite Chips
- ¢ ]
L. 0 ‘ -
11.8 IBrewsn SILT
123 1Brownish-geay fina SAND
145 | Inlerbadded brown SILT and SAND - 15 -
180 Brown medium SAND 1
190336 | 10-20SAND ]
200 Gray ciayey SILT =
224324 | 4° Schedule 40 PV 0.010 Slotted Scresn .
wat 1o moist at 24 1
- 25 -
266 | Gray modium SAND, wet ]
- _
| 2433 | Sump
a38 Battom of Hole - 33.6' Balow ground sufacs
- % WELL OEVELOPMENT NOTES
Wall Devalopmant Nolas
DRILLRIG: LOGGED: T Morton i
DRILLING CONTRAGTOR: CHECKED: % FGolder
DRILLER: DATE: Associates

POL000937



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-24
RECORD OF MONITORING WELL INSTALLATION

8 PID =g
Browmninhegray fire to medivm SAND

124 | GraySIT

152} Gray clavey SILT, moist, odor

154 PD=12
Gy medium SAND, tmos gravel, wel, edor,
sheen on waise

18.2 Girmy line SAND, wet

204 Gray SILT, wet

214 Grary claysy SILT

226 1 Goy SAND (web

230 Botiom ol Hote - 23.0" Below ground suriace

PROJECT NUMBER: 9439738 SHEET 1 OF 1
BORAEHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 2/m4
STRATIGRAPHY . START OF INSTALLATION
= HOLE DRILLED TO: 23.0 OPEN TO:
ELEv DESCR g 9 EE Hid DEPTH CASING AUGERS: DEPTHTO WL
FTIoN 2 gof P= INSTALLATION DETALS
DEPTH 1°= DEPTH NOTES
1} Railroed Ballzst 0.0-1.5 Cemen Seal
1570 58" Bantonite Chips
55 Brown medium SAND
7.0 Hrown SILT 7.0-20.9 10-20 SAND

9.619.6 4" Schedule 40 PVC 0.010 Slotied Saresn

19.6-20.5 Sump

208210 | Benionits Chips

WELL DEVELOPMENT NOTES
Well Devalopmenl Notes

DRILL RIG:
CRILUNG CONTRACTOR;
BRILLER:

LOGGED: T Norton

Golder

Associafes

POL000938




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-25
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 9439735 SHEET 1 OF 1

BOREHOLE LOCATION: PROJECT: Port of Longview

BOREHOLE CONDITION: BORING DATE: 2294

STRATIGRAPHY ) ETARYT OF INSTALLATION
STALLATION
ELEV. 2 |nel Em s o HOLE DRILLED TO: 107 OPEN TO:
. DESCRIFTION a g ] L= DEPTH CASING AUGERS: DEPTHTO W.L.:
po— =3 g0| o= INSTALLATION DETALLS
o DEPTH NCTES
H o - A e LI B
o0 Railroad Ballast Ao S B R 0.015 Cement Seal
13 | SmownSLT L 1545 AT Bentonits Chips

36 Grary madium SAND

45 Gray SILT 5 4.518.7 10-20 SAND .
7.4-7.7 Organic Layer .
L1 [=TE b 1
B8 Gray fine SANDG 78178 4" Schedule 40 PVC 0.010 Slotted Screan
wel ot 0.5 1
[~ 10 ~
10.5 sity clay zone |
Giay SILT and fire SAND, wet

LR ] Gy SILT

134 | Gy SILT 1o STY CLAY, wet ]
L s -
160 | Gy medivm SANG wet 1
17.8-18.7 Sump b
18.7 Battorn of Hola - 13,7 Balow pmund surface
- _
L 2 -
]
L ]
— 35
WELL DEVELOPMENT NOTES
Wil Davelopment Notes
DRILL Rici: LOGGED: T.Norion i
DRILLING CONTRACTOR : GCHEGKED: % EGolder
DRILLER: DATE: Associafes

POLO00939



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-26

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 943-9735

SHEET 1 OF 2

BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 3//94
STRATIGRAPHY START OF INSTALLATION
. OPENM TO:
0 | we| Bl HOLE DRILLEDTO: 425
= DESCRIPTION fglagl mt DEFTH CASING AUGERS: DEPTH TO WL
DEPTH =3 50| 9= INSTALLATION DETAILS
L] DEPTH NOTES
]
6.0 Rafroad Ballast R 0015 Coment Seal
A
1.0 Brown madium SAND
PID=0 1560 378" Benioaite Chips
— 5
6.0-21.0 16-20 SAND
[~ 10 04154 4" Sehaduls 40 PYC 0,010 Sicttad Screen
1.5 | Gray clayey SILT
128 Skight petrolewm oder
Gray medivm SAND, moisi o wel,
hian on watar
[ 15
155 | Gray SILT, wet
185 PiO=100a117"
Grary line SAND, we!, shoen On wartes
- oo 19.4-20.3 Suvrp
208 | Gray SILT wet
218 Gray ity CLAY, edor 21.0-32.0 8" Benionite Chips
238 | PID=BSa??
strong odor
gray medium SAND. wet
$100G Odor
=25
S ad 28, chesn on wats L
200 | Gray SILT, wet
30
04 | Gy clayey SILT. wel
nz aight odos
Giray matiom SAND, wet
220435 | Shuil, colapaad hole
WELL DEVELOPMENT NOTES
Wall Devalopmant Notas.
PID =0 a2 37.5f1.
Continued
DRILL RIG: ‘i
DRILLING CONTRACTOR: % F Golder
DRILLER: Associates

POL000940




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-26

RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 9439735 SHEET 2 OF 2

BOREHOLE LOCATION: PROJECT: Port of Longview

BOREHOLE CONDITION: BORING DATE: 35384

START OF INSTALLATION
- S 2 || EB e HOLE DRILLEDTO: 435 GPEN TO:
CBSCRIPTION 25 gg e oermcasmo s ____DEPMTOWL:
DEPTH & DEPTY NOTES.
wo | gomosw s P043S | Sk, colanesd hote
PID .08t 975 ]

- o i

435 Bottom ol hole - 43,5 Below ground surlace
- 45 \ -
. i
- c5 -
o i
L o B
[~ 70 WELL DEVELOFMENT NOTES

Wl Dealoprment Motes

DRILL RIG: LOGGED: T.Morien i

DRILLING CONTRACTOR: CHECKED: % FGolder

DRILLER: DATE: Associates

POL000941



RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-27
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 943.9735 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 3/21/84
STRATIGRAPHY START OF (NS TALLATION
2 lenl EE N KET HOLE ORLLED TO: 286 OPEN TO:
ELEV. I &8 a¥ DEPTH CABING AUGERS: DEPTHTOWL.:
DESCRIPTION =0 56) oz =
DEPTH gz INSTALLATION DETALLS
a DEPTH NOTES
05 | Favond Bale T T k] | o020 | comemee
S X I (XK R
1.5 Gray medium SAND, darrp 2 A B
20153 E" Bentonite Chips
5
7.0-8.8 Gravals
— 10
14 | Pbao
Gray fine SAND, dampr
= 15
45187 1020 SAND
181 Groy sandy S1LT
Plbe=p L 4
192 | Moistic moist 1
Gray ol o - 20 180200 | 2 Schedule 40 PVC 0.010 Skotisd Screan
20.4 Gy fine sandy SILT, wat
PID =0
— 25
E i
200286 | Sump
26856 Botlom of Hole - 26,6 Salow ground surtace
— 3
s WELL DEVELOPMENT NOTES
[ Well Devalopment Notes
DRILL RG: LOGGED: T Norton ‘i
DRILUNG CONTRACTOR: CHECKED: _ Golder
DRILLER: DATE: Associafes

POL000942




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-28
RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 043.5735 SHEET 1 OF 1
BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: 372294
START OF INSTALLAT
STRATIGRAPHY INSTALLATION bl 1N
0 | wel E SKETCH HOLE DRILLED TO; 23.9 OPEN TO;
ELEw. DESCRIFTION Lo Sl g8 DEPTH CASING AUGERS: OEPTHTO WL:
CEPTH -4 55 o% INSTALLATION DETALLS
=] DEPTH NOTES
28| Azqman o aara] Faatd
05 | Raivoad Bedast } R RO B CCI A 0020 Coment Seal
“ﬁ. - \.ﬁ.ﬁ.. ‘d\
r 2070 ¥* Bentonite Chips
3.3 Brova lns to madium: SANCFILL 1
— 5
6.3 Giray tine to medivm SAKD, mest
70215 30-20 SAND
10
wood & 11
0.6-19.9 2* Scheduls 40 PVC 0.010Slokted Scraen
trace greesl 8t 128-13.3
PID =587 & 14.6
wet a1 15
odor, shesn on waler _
PID = 60 ut 15.5'
165 | Geay clayoy SILT
174 Giray wilty fine SANC, wet
PID w 20 al 20" thaen - 20 W.B-204 Sunp
215260 | Beatorite Chips
223 Interbaddad CLAY and SILT, petroleum odor
233 Gray rradium SAND, wast
- 25
PID = 204t 26
26.029.9 | Swif
et
230 | GeaySiLT, wot PID= 0 e e
29.9 Bottorn of Hols - 2.5 Below ground surlace Bk
= 35
WELL DEVELOPMENT NGTES
4 Well Development Nole:

DRILL RIG:
DRILUNG CONTRACTOR:
DRILLER:

LOGGED: T Norton
CHECKED:
DATE:

Gdder

Associales

POL000943




RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. MW-29

RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 943-5735

SHEET 1 OF 1

BOREHOLE LOCATION: PROJECT: Port of Longview
BOREHOLE CONDITION: BORING DATE: &23/94
STRATIGRAPHY STARTOF INSTALLATION
INSTALLATION
o S | el EB SKETCH HOLE DRILLED TO: 2.0 OPEN TO:
: Zg o] st DEPTH GASING AUGERS: DEPTHTO WL.: 220
DESCRIPTION pg= gg oZ ST TION DETARS L.
DEPTH S DEPTH NOTES
0 | Asghait ) 3} - - w o] A
a3 Rajkoad Gallas -~ - 0.0-2.0 W&:&M sieolcap ]

kK] Brown fine to medium SAND,

rars il and grave!

150 Brown caywy SILT

15.7 Bigwm fine o medium SANG. moist

220 Gray sitty fine SAND, wet

23.0 Gray clayey SILT, wet

250 Gy nity hina to madium SAND, moot

280 Bottomn of Hole - 28.0" Below ground surface

20-15.0 8 Bentonite Chips

15.027.7 1020 SAND

172272 2 Schedule 40 PYC Q.010 Skated Sureen -I

212217 Sump

L o -
.
WELL DEVELOPMENT NOTES
Wall Davaloponent Noles
ORILL RIG: LOGGED: T.Norton “i
DRILLING CONTRACTOR: CHECKED: % FGolder
DRILLER: DATE: Associales

POL000944



",

. SHEET _1_OF _1
PROJECT. Poit of LongviewCAPva RECORD OF BOREHOLE MW-30
DATUM:
PROJECT NUMBER: 9839710 BORING LOCATION: BORING DATE; 6/24/98
o] $OIL PROFILE SAMPLES PENETRATION RESISTANGE I
- BLOWSSFT. FIEZOMETER
Gl 1 " 0 ep GRAPHIC
w 2 & BLOWS /61N, £ O
r g DESCRIPTION I E g N - WATER CONTENTPERGENT WRTER
& [ g éS = & | 140 b, nammer 9 K : LEVEL
81 2 192121 = 30iuchdop i WpT < il
U m
Loose to compact, olive gray (5Y 411), fine & se monument [ M 13 7]
whedium SAND, kttie gitt, moist |
Cemanl -]
v
: Sch, a0
] [
Casing
!meh ]
higy
5 N
1 ] 58 5.5-10 18 | 1ana | 00 a
1040
Sllem
Sand
1
]
10 ] 4
Looss, olive gray (SY 41), fine t taarse SAND, | op
ktike sitt, Irace fline (0 coarse rounded gravel, 2| 55 655 10 15518 | 0o [ | 2indh
mist Sch.e0 1
PVC
Serawn
0010
wals)
<
F
o
15 = | Looss, medmm gray {N5}, fine to medium SAND, ~
g | v Y.
$ e e ] 85 5.3.2 s | 1816 | 00 '] Wt
T | Otve gray {SY 372), fine sandy SILT with thin !
laminations of chyey sik, rools, wet
]
20 i
e o — e e o — — e — ]
Loose, dark gray (N3), silty ling 1o medium SAND, 55 3235 3 1815 [+ X1] | ]
lew St lenses, wot
2% - - ' 7]
Stapgh - :g
S8 345 10| was | oo
Tolai depth 26.5h bes
* Samplas submdied 10 3 labacatory far analysis
<f wHal pelrgleym hydiocarbons
n |
DRILL RIG.  Mobik B-59 LOGGED: . Blegen ﬁ
ORILLING CONTRACTOR,  Geo-Tech Explorations CHECKED: .5
DRILLER: A Pabb DATE: 10098 L/ Assocates

POL009060



. - SHEET _1_OF 1
PROJECT Poit of Longview/cAPwva RECORD OF BOREHOLE MW-31 —_— —
DATUM:
PROJECT NUMBER: 9839710 BORING.LOCATION: BORING DATE: 6/24/08
8 SOIL, PROFILE SAMPLES PENETRATION RESISTANGE
| E BLOWS/FT. PEZOMETER
il I o oL OWE /8 IN r__ P P 5
“la F |5 ! n| E | PD
E nz? DESCRIPTION » 3 8 g w s WHTER CONTENT,FERCENT WATER
a L+] [ 140 b hammes S LEVEL
a 2 1632 [ A0 inch diop 5 W w
[ ° T T | _
| Looge, dark yellowish brawn (10YR 442), fine 10 M
emediurn SAND, slightly moist ;
. — — — — — — —— — — = ] L —
Looss, moderats yeBowish brown (10YR S4), SM
fine sandy SILT with thin =and daminations 1 55 2.3.3 & |12ns | oo [
Loose, mogerate yalowish brown (10VR Sid), SN
sitty fine SAND, mokst Lo wet, ron oxrde Stairing
Hom 10010105 Rt
- 10
2 85 333 L] L5 | 00 }
S
& T =
x Loose, medium gray (N5}, medium o coarse =
O | SAMD, trace fine sand, wel, pumice common
- 15 ? 1o 20,010 21.5 &, 1-inch sill kense at 20.4 1
3 3 55 3-3-3 G 1.4r1.5 1.8 | |
s
- 20 »
Slough 'c
4 55 *4-5 ] co a o 1
N
. Total depth 21 .5 bgs
" Samples submitted (p a labaratory 1or anatysis
of tolal peti lenrm hydiocarbons 9
-~ 30 —
DRILL RIG.  Mabike B.58 LOGGED. R. Blegen =
DRILLING CONTRACTOR:  Geo-Tech Explorations CHECKED: - _T:Gcm.
ORILLER A Pablo DATE: 1049798 ssociates

POL009061



- SHEET 1 OF 1
PROJECT Poit of Longview/Caprva RECORD OF BOREHOLE MW-32 — " —_
' DATUM:
PROJECT NUMBER: 983 9710 BORING LOCATION: o BORING DATE: 6/24/08
8 SO, PROFILE . SAMPLES PENETRATION RESISTANGE
= BLowsFT B MEZOMETER
— 5 GRAPHIC
w 9 10 20 30 40 a
¥ f—, w « BLOWS/ BIN. . o0
|z DESCRIPTION o | 8 w MR VATER GONTENTPERGENT WATER
el g &g| 2| & | 19mnammer 8 ¥ LEVEL
ol ® S|6a|Z ] E{ 30inchdep 4 wp wl
o Gravel figadbed (culbings)
[ Modarats yabowish brown (10VR S4). sity SAND |
{euttings)
"Gray ST ottings) . ] [
- . _
Vary Ibdse, dark gray (N3], sty fine SAND ShA
(cuttings) 1 85 322 4 ane a
L L]
Lose, nlarfingening tayers of olive gray (5 32), [ Sm
sy fing SAND and SILT, roals and wood > | a5 345 g {1515 o0 ﬁ
fragrmen(s commegn, wet
o
&
4
g
15 =
3
s 2 | ss a.57 12 |is15 | oo [ ]
- ! .
20 - »
Compact, medium gray (M3} silty line SAHD. Sm ! Shough ™
interingsring wilh SLT, frace coaise sand, wal | 4] 88 4-5.5 1 F1E1S | 00 | N
3 bt
Tolal depth 21.5 i bips
" Samples submitted to a laboralory o1 anatysis
ol ntal petrolsum hydrocarbons
5 ' ) b
| 4
DRILL RIG:  Mobile B-59 . LOGGED: R Blegen »?%
DRILLING CONTRACTOR:  Geo-Tech Explorations CHECKED ‘- Gokder
DRILLER: A Pabke ' OATE- 10708 Assoqates

POL0039062
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SHEET 1_OF 1
PROJECT: Port of LongviewUST  RECORD OF BOREHOLE UST-1 —_— " —
Characlerization/WA DATUM: MSL
. . Port of Longview
PROJECT NUMBER: 933-9729 BORING LOCATION: 4ot 0 e nop Facility GORING DATE: 7/22/93
% SOIL PROFLE SAMPLES ALy VoAl E NOTES
BlEe 0 o P PEZMETER
2 E etex | TPH B | CONSTRUCTION PE
£ g lg DESCRIPTION g gl 8 CerH g g | ey | wom %g DIAGAAM NSTALLATION
"RERE 58| g g 2
= TR o0 % Boranois Abantoned
K EL SUBGRADE T 1207 Start driling
Dark yollowish brown (10YR 472}, fins 1o 10
L mediun SAND, latle siti, dry, (FILL} i
i = .
- 1 1228 - Sample Na, ™|
N USTY 7225
i Moderate reddish-brown (10¥FL 4/8), "
| silty, fine to medium SAND, trace gravel |
{iron-coode stalming)
- /_nmamhawd. dark yaikowish brown (10 % -
YR 4/2), fine 10 medium SAND and pale 9.2
= 10 Brown fing, sandy SILT, lightly moist -
Brownish-gray (STH 4/13, clayey SIL1, moist 10.4
[ Dark yellowish brown {10VR 4/2), fine to coarse 1.0 il
5 SAND, ace gravel, trace silt A
- 00 .
Dark brown (10YR 472}, fine o | <4o% 2 1235 - Sampde No.
L s | B .‘5 B e o o (10YR 472). fine to coarso UST1-7/22-14
E g
L |33 ]
| |8 |¢ 0
ale 5%
e | @ | © -
L : 00 h au i
Madium cark gray (10YR 422), ine to medium 2.0
L 3 1258 - Sample No. |
. m msl:n w::tm fine sandy SILT, 240 | 100% o Semps i
| 00%
Dark gray {N3), fine 1o coarse SAND, Gitle sitt, 27.0 b
I: wet 1347 - €nd Driling
Battom of Hole @00.0° Bakw Ground Surface 200
e m —
- as p—
DRILLRIG: CME-SS LOGGED: R. Blegen
DRILLING SUBCONTRACTOR:  Goo-Toch Exploratins, s, CHECKED: MTL . ? A g GolMler
DRILLER: O, Avsmathy QATE: 713093 7 ASsociates

POL008885
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PROJECT: Port of Longview/UST

PROJECT NUMBER: 933-9729

Characterization/WA

RECORD OF BOREHOLE UST-2

BORING LOCATION: Port of Longview

Maintenance/Shop Facility

SHEET 1_oOF _1_
DATUM: MSL
BORING DATE: 7/23/93

Ohve gray {5¥ ar2) sity tine SAND, wet

SOILPROFILE SAMPLES ANALYTICAL -
. E RESULTS E . NOTES
: WELL PIEZOMETER
& ; 2 g e | & & |omex| § | CONSTRUCTION ) sTANORIPE
5 § g OESCRIPTION § tleat) E s (opm) | {opm) g INSTALLATION
3 g s
- 0 Diark yallowish brown (10YR 472), sity, sandy Lixi) 6% F650-San ol
i GRAVEL (Ralroad Ballast and Fil) Borehols _
Apandoned
L Dark yelfowish brown (1CYR 43), fna 1o o
medium SAND, lie si#t, (FILL)
L Tip reading 2.7 ppr-}
i 100% T
- 1 0.0 0859 - Sample No.—
UST2-7123-5
| 100% |
i 100% oo 7
L .o ~ — 2 0910 - Sampla No.=
~— USTZ-7/23-10
- N — - -]
Ofiva gray (5Y ¥2), fine fo mediom ™ «_ _| T00%
3 SAND, some coarse sand, litta el “
3 /  Ohva gray (SY 3/2), fino 1o madium -
SAND, some coarse sand, ltile sl =
i Dark yetlowich brown (10 YR 42) sily 3.8 Ly .
L s % g \ fina SAND, same iron-oxide staining 146 a 1020 - Sampio No.=
N Dark gray (N3), clayay SILT. #tls fine 183 UST2-723-15
- 5 5 sand, moist |
& Dark gray (N3), ind to medium SAND,
- 5 Iitho silt, moist 0% -
| § Morderate yetrwish brown (10YR 5/4) .
& ; gravelly, medim SAND, gravat 18.0
| I g eensists of pumice fragments 185 X -
E n Dark gray {N3), ing 10 coarse SAND, 75% 0.0
b 00 o wet, pumice frapmants COMMON 4 1034 - Sample No.™]
o USTZ7R23-20
|~ Cliva gray {5Y 4/1), clayey SILT, TR
- taminatad with K9 baownish gray {5YR 20 ’
| e __871), clayey SILY Y i

Bottom of Hole §24.0' Bolow Ground Surface

240

ORILL AKG: CME-55
DRILLUNG SUBCONTRACTOR:  Geo-Tech Explorations, Inc,
DAILLER: D\ Abgmalty

LOGGED: R.Blegon

CHECKED: MOL
DATE: 7/30/83

@ e

POL008886



SHEET _1_oOF_1_
PRQJECT: Pon of Longview/UST RECORD OF BOREHOLE UST-3
Characterization/WA DATUM: MSL
. . Port of Longview
PROJECT NUMBER: 933-9729 BORING LOCATION: Maintenance/Shop Facility BORING DATE: 7/23/93
SOIL PROFILE SAMPLES ANALYTICAL .
g RESULTS § NOTES
Ble 9 gg conaELL on | PEZOMETER
= g 8 DESCRIPTION DEFTH E ll:.l.rl BTEX TPH g DIAGRAM STANDPIPE
HHI G| g | [om| e 22 wsTLATION
RS & z z
- 0 Dark yallowish brown (10VA &/2), gravally 20 00% 130%-5tan driing
L SAND (FILL and BALLAST) Barehole -
Dark yelkowish brown (WOYR 472), siity, s to 135 Abandaned
- medium SAND (FILL) i
[ 100% .
- 5 1 1319 - Sample No.—|
UST3-7/23-5
i 100% -
- Ironetaddoe etatning at 8 feet -
i é Dark gray (N3}, fine to medium SAND, little silt, BS .
g 2 | siighity moist - 100% . 00
» . Dark yelowish brown (T0YFE &72), sy, five 10 . _
wig 5 o SANID, thi lminafons o e o 2 e
L "’ g sainod matoral -
n ’ § E 100% -
o | & | Dakoray (NS). siy fine SAND :
i O 1 S Darkgray (N3] fine 10 coarse SAND. Litlefine 130 N
i & | o [ grevet Trace sit. Moist, shight petrolaum odur, _
bt ] 100% 164
| 3 1409 - Sample No._|
5 UST3TRI LS
i 0.0 ]
= m -l
B Wet material a1 18 foa! 4 ¥ 1415 - Sampls No. -
L Dark ysllowish brown (10YFR 4/2), silty, fine to es ] vsT e
' ND T5%
.o Indertaminated, okve gray (5 2), sy, Ine e 185 -
L Ofiws gray (5Y 52} clayey SILT, pland socls [ JCLL N5 | |
COmMMOn 1420 - End Drilling
. Boito of Hole ©21.5' Below Ground Surfzce FERS 100'% i
- —
_— -
L a5 —
DRILLRIG: CMESS LOGGED: R. Blegen =
DRILLING SUBCONTRACTOR:  Geo-Tech Explomtions, Inc. CHECKED: MDL E Golder
ORILLER: D Abernethy DATE: 73013 [/Associates

POL008887
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. - N . ,
!\ .

: HEET 1 1
PROJECE Portof LongviowusT  RECORD OF BOREHOLE UST.4 SHEET 1 OF 1
. . Port of Longview
PROJECT NUMBER: 933-9729 BORING LOCATION: |\ pii concs /Shop Facility BORING DATE: 7/26/93
oy ANALYTICAL
) g SOIL PRDFRE SAMPLES . .,.E \oTES
15 WeLL PIEZOMETER
: § % DESCRPTION £ oeen | E g [ovex| Eg CONSTRWCTION [ "STANDRIFE
E T § 8 g (toul) g = tpg {ppim) §§ INSTALLATION
8 g: -3 2 4
0 [ 37 Aephal 30 (1) TET S dnling |
" Grawpl sutqrade : ount 1
Dark yelowish brown [ 1JYR 4/2) fine ta mekum M 1.0 anureet
SAND, o alit (FILL) n .
1
tontie ./-:‘ 5 "
100% . Sch 40 /] ﬁ 7
-5 5.8 004 - Sanyle No.—
. ' s ,,/f 5 USTE 7265
ﬁ"w / / -t
)
100% 1V i
17
|| a0 ]
% g 100% /] 1/ 7
=~ 10 5 2 110 /1 L/ 1021 - Sample Now)
- 5 Olive gray (5Y 3/2), sty fine SAND S| 03 A (A |usterzero
. 5 . tron-axkie sialning, podrokeum odot A = TT5 1] 1] i
g & | Ui olve gray (5Y 572 to dan yellowizh brown 100% A G '4]
o & | (10VR a2} 1100 10 medium SAND, litts e ] -
e1a e -
a o 10-20) i
= [ "Ught ciive gray (5¥ £72) to ove gray (Y 32) E T 100% Top of -
L 4 alty fing to madium SAND 3 oz [Fee 1106 « Sampte No.—
UST&.7126-15
TOO% .
" Darks mmedivm SAND. lltle e .
[ sanogacasm o = fae e .
Dask gray (N3, sTty, fine to madium SAND, Iis € | 190 0%
= 20 sand wet 4 1127 - Sanyile No.—
UST4-7/26-20
0 -
/ Oatk sy 0 gl oo o SAND Tz
Othve gray (SY 32), sity fina SAND, faw wood S 228 -
ragments, wet
Botiom of Holo @24.0 Bobw Ground Surface 240
= 25, mlﬁ -
5 g :
| g25 b~ o
- : Drior -
avendiliied 1 25 foet
while Gleaning out -
folo,
= 35 -
DRILLRIG: CMESS LOGGED: R, Blogen =
DRILLING SUBCONTRACTOR: Geo-Tach Expiosations, Inc. CHECKED: MDL ?B AS%E
DRILER: D.Abemathy DATE: 79003 ~

.’ -' —r

POL008838



i SHEET _1 OF 1
PROJECT Port of Longviaw RECORD OF BOREHOLE ——
DATUM:
PROJECT NUMBER: 943 8735 UST 5 ML
F 9439 BORING LOCATION: BORING DATE: 6/3/94
[a]
_ g SOIL PROFILE SAMPLES Penna:rm nssnimce ’Eﬁ%’!‘ﬁf“
W
g § Bev | o DLOWS 78 1. E LB . . B
DESCRIFTION » ol w WATER CONTENTPERCENT WATEA
818 8158 oone | 3| B ‘e | | 8| we——H——w | =m
0 Brown SAND and coarse GRAVEL FILL 00
. -
Brown ling 1o medivm SAND, same g, 60 h
black tl.aining b 8.0-10.07 _
. -
¢
B 5 | Gray fine 1o medium SANGL trace sit ard pravel 50 —
3 i
15.0-18.0 slaining |
Yy .
18.0
a Brown madium lo coarse SAND and fine io 200 ]
coams GRAVEL
Embv:uwn uilty fina to coarme SAND, imoe 210 -~
Botiom of Hole @1 24.0° ol
s -
L 20 o
DRILL RIG: CME-75 i LOGGED:
DRILLING CONTRACTO#: A Gold CHECKED:
DRILLER: % Assoc&m
2 DATE: /2154

POL000945



RECORD OF MONITORING WELL INSTALLATION
PROJECT NUMBER: 933-9725

RECORD OF STANDPIPE/PIEZOMETER INSTALLATION BOREHOLE NO. iB-2

SHEET 1 OF 1
PROJECT: Port of Longview

BOREHOLE LOCATION:
BOREHOLE CONDITION: DORING DATE: 12/4/92
STRATIGRAPRY INSTALLATION START OF INSTALLATION
ELEV. Q Eln SKETCH HOLE DRILED 70: 200 OPEN 10
o oN ] ﬁﬁ §§ EH : DEPTH CASING AUGERS: DEPTHTO WL.: 130
DEPTH ESCRI g 8 £ §|§ z eom msmum,:loﬁ;gau
o

00 Aalroad ballase

18 Gray, lineto medium SAND, trace gravel

Iron Staling

7 Gray ST, bon slalned

12.0 Gray, fing 10 medium SAND, roms aill Layes

123
178 Gray SILT to slly CLAY L
pink kryer

200 Botiorm of Holo - 20.0' Bolow Gmound Surace

= 25

- 4

- ao -
DRILL RIG: LOGGED: A, Tormplelon :
DRILLING CONTRACTOR: Gattach CHECKED: T. Balunes €7 al Go]dg
DRILLER: DATE: /599 L/

POy (ineadA



Petroleum Sevices Unlimited, Inc.

1081 Columbia Blvd.
Longview, WA 98632

PROJECT NUMBER BORING NUMBER
40612 581 sneer !} of 1
SOIL BORING LOG

rocation_ 20 Port Way, Longview, Washington

proseey_ Port of Longview

ELEVATION

DRILLING CONTRAGTOR Hokkaido Dril]ing and DEVelODil’IR

DRILLING METHOD AND EQUIPMENT Mobile B-6] Hollow Stem Auger Dri].ling Rig

WATER LEVEL AND DATE stanT_3/1/91 FnisH__3/1/91 Loocen_C. _Grant
- . SAMPLE e enETRATION SOIL DESCRIPTION COMMENTS
3 TEST SOIL NAME, COLOR, MOISTURE CONTENT, 7] DEPTH OF CASING,
ey ] Sr £ |-fesurs RELATIVE DENSITY OR CONSISTENCY, SOIL 4 OAILLING RATE,
F ¥ - <o E 6"-6"-6" STRAUGTURE, MINERALQGY, USCS GROUP m DAILLING FLUID LOSS,
EE w | W¥ | §H (N SYMBOL 34 TESTS AND
w3 E |2 g@ e INSTRUMENTATION
' Top 1' - crushed rock pavement
1.0 i _
No recovery
0 | 3-7-7 ] |
(14) g -
2.5 2.5 . " R
Ne recovery w/1.5" ID split spooti ock in sampler head -
0 | 6-9-7 |w/3" ID split spoon poorly graded Redrive 3" ID split .
(16) sand, grey, dry, med dense, s poon
8"{ 2-3-11 |sand (SP) . -
(14) Poorly graded sand as above to -
4'5" then in contact with a silt
grey, moist, loose silt w/gome . -
5.0 _| 4=3=3 |iron stain and fine grained:sand_| -
5.5 17" (6) lenses throughout (ML)
Silt (ML) as above to 6'8", rhen l PID = 27 ppm
is a poorly graded sand, grey, 1 (rridescent sheen on }
3elmty wet, loose, fine to coarse sand spoon -
7.0 10" | (8 [w/an odor of petroleum (SP)
7.5 4 ] —
- Sand (SF) as above, except - W at approx 7' depth
3-2-2 saturated to 8' - then is a sile,]| PID = 167 ppm i
8.5 Le" Ea; rgrey, wet, loose silt (ML)
End boring at 8.5" b ea 504 bags Wyoben
- aniro plug medium used~
| to abandon boring i
rlO . - -

POLO08709
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Petroleum Services Unlimited, Inc.
-+ 1081 Columbia Blvd.
Longview, WA 98632

PROJECT NUMBER BORING HUMBER
40612 - SBE2 smEer 1 of l
SOIL BORING LOG

LocaTion 20 Port Way, Longview, Washingten

erouect _Poxt of longview
ELEVATION )

oriLuing contRactor_Hokkaido Drilling and Developing

DRILLING METHOD AND EQUIPMENT

Mobile B-61 Hollow Stem Auger Drilling Rig

WATER LEVEL AND DATE START 5-1-91 FIMISH 5-1-91 LOGGER C. Grant
e BAMPLE Rt eiaed SOIL DESCRIPTION COMMENTS
. TEST
L P SO NAME, COLOR, MOISTURE GONTENT, m
Eg S g e | & —BESULTS | ol ATIVE DENSITY OR CONSISTENCY, SOIL o ORILLING RATE. "
S| B [ =83 &"-6"-6" STAUCTURE, MINERALOGY, USCS GROUP - ORILLING FLUID LOSS,
Ec E [22 gaF Al $YMBOL 22 TESTS AND
dal 2 | Fz | &L a3 INSTRUMENTATION
' 3" asphalt pavement cover
2.5 P.s Poorly graded fine sand w/silt PID = 7.1 pom _
brown, dry, sand w/occasional odor of‘ eEEoleum
. charcoal lenses to 3'2", then is- P -
| 150 3-1-6 |2 silt, grey, silt w/wood fibres | .
4.0 (9) to3'6' then is a well graded sand
1T— grey, moist, fine to coarse sandq -
i (SW) )
5.0 - _l -
1 ' -
16.0 At 6' is a well graded sand as
} above to 6'8", then is a poorly w PID = 1000+ ppm i}
i o graded fine sand w/sllt, dark i
15 4-2'3 grey, wet, loose, sand to 7'3",
7.5 ’ 7.5 (6) then is a clay w/ silt, dark B
' . grey, plastic clay (OH) - -
“ Clay, as above, except wet with - _ -
] 18" |2-2-2 occasional fine grained sand E;Er o%oogtggTe |
9.0 (4) lenses, to 8'8", then ig a poorly | P um
- graded fine sand w/silt, grey, -
il wet, loose, fine sand (SP-SM) A
10.0 17v 5-4~6
T (10) Sand as above to 9'3", then is a-| -
PID = 690 ppm
10,5 clay w/silt, grey blue, wet, odor of petrol
plastic, clay w/wood fibres to P eum .
. 9'8", then is a poorly graded -
. fine sand w/silt, grey blue, wet, )
loose, fine sand (SP-SM)
12.5 End boring at 10.5°' - -

POL0O08710



. . PROJECT NUMBER BORING NUMBER
Pelroleum Services Unlimited, Inc. 40612 SB3 sweer 1 or 1
1081 Columbia Bivd.
'.DHEVIEW, WA 98632 SOIL BORING LOG
proscer_Port of Longview Locarion__20 Port Way, Longview, Washington
ELEVATION ‘ oRiILLING conTRacTon _Hokkaido Drilling and developing
DRILLING METHOD aND EQuipmenT _Mobile B-61 Hollow Stem Auger Drilling Rig
WATER LEVEL AND DATE _ sTanT 5-1-91 FINISH_9=~1-91 L0GGER_C. Grant
SAMPLE o AT ION SOIL DESCRIPTION COMMENTS
§ E 2 la > n.;'sﬁff,s SOIL NAME, COLOR, MOISTURE CONTENT, L DEPTH OF CASING.
Bl ¥ | z¢ RELATIVE DENSITY OR CONSISTENCY, SOIL g DAILLING RATE,
¢l z2 | <y 6.6"-6" STAUCTURE, MINERALOGY, USCS GROUP 2 DAILLING FLUID LOSS,
Eg w fpwz| 03 i~ SYMBOL 20 TESTS AND
=F B |23 &'E 53 INSTRUMENTATION
2.5_] ] -
d4.0 Poorly graded fine gand w/silt, | .
brown, dry, loose, sand (S5P-8M),
. 18" 9-9_3 [t© 4'11", then is a silt, brown, PID = 32.5 ppm i
5 ] (5) loose, silt with iron stain- - -
5.5 throughout (ML), to 5'4", then is
- a clayey silt, grey blue, silt 4
i (OH) w/an odor of petroleum w .
7.0 Silt w/sand,; grey blue, wet, loos¢ -
7.5 silt (ML), to 7'9" then is a well PID - 177 ppm
: 16" 4-4-5 graded fine to coarse sand, blue,” Ddor of petroleum -
B . (9) wet, loose sand (SW) to 8'3%, "
8.5 . then is a poorly graded fine sand
4.8 Tq/silt, grey blue, wet, loose, ]
i _[sand w/wood chips (SP-5M) J -
10 10,0 Poorly graded fine sand w/silt | -
(8P-SM) as above, to 10'7", then PID = 30 ppm
. 18" 2-0.-3 is a silt, blue grey, moist, silt] Ddor of petroleum
J ' (5) (0H), to 10'10", then is a silty - .
11.5 clay, black, moist, elay with
7 organic fibres throughout (OH)
. to 11'2", then is a clay, grey,
12.5 dry, plastic, clay (0OH) _
End boring at 11'6" - P ea 50# bags Wyoben -
] Enviro plug medium used
A 1 to abandon boring

POLO08711
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Petroleum Services Unlimited, Inc.
.- 1081 Columbia Bivd.

Longview, WA 98532

PAOJECT NUMBER
40612

BORING NUMBER
SB4

sHEer L of |

SOIL BORING LOG

progect. bort of Longview

ELEVATION

LocaTion 20 Port Way, Longview, Washington

omiLLING conTracToR _Hokkaido Drilling and_developing

DRILLING METHOD AND EquipmenT _Mobile B-61 Hollow Stem Auger Drilling Rig

WATER LEVEL AND DATE

sTAaRT_5-2-91]

FINISH__ 3=2=91

woceer_C. Grant

BTARGARD

POLO08712

£ BAMPLE ENETRATION 50IL DESCAIFTION GOMMENTS
TESTY
L > SOIL NAME, GOLOR, MOISTURE CONTENT, 7] DEPTH DF CASING.,
5 g 2| el 6 —BESULYE | ) AYIVE DENSITY OR CONSISTENCY, SON. 3 ORILLING AATE.
E <8 {2 §"-6"-6" STAUCTURE, MINERALOGY, USCS GROUP @ BRILLING FLLND LOSS,
E & szl o £ Ny SYMBOL 23 TESTS AND
w3 | 2 | r2] ek %3 INSTRUMENTATION
) Top 8" is a crushed rock pavement
2.5_] _ -
4.0 Poorly graded fine sand, grey, .
dry, med dense, sand (SP), to 5'
. 18" 7-7-6 then is a silt, brown, soft,silt ' N
5 ] (13) w/ireon stain througout (ML) -to -
5.5 5'4" then is a clayey silt, grey
- blue, dry silt (CL-ML) 7
7.0 Well graded sand, blue grey, wet |
7.5 loose, sand w/occasional pebbles PID = 147 ppm
T e | 4-s_s (W), to 8'2", then is a poorly - Odor of petroleum -
A (9) graded fine saund, blue grey, J
8.5 saturated, sand (5P)
|
0 10.0 Foorly graded sandy silt, blue - PID = 32 1
| erey, wet, loose, silt (ML) to ] 0d - £ ppm 1 .
18" | 5-5-4 [10'7", then is an interbedded sili or of petroleum
'11 5 (9) antd clay, bluee grey, wet (ML) T 1
| nd boring at 11'6" . 10 ea 50 bags Wyoben -
12.5] enviro plug medium used
- - to abandon boring B




Pelroleum Services Unlimited, inc,
1081 Columbia Blvd.
Longview, WA 98632

PROJECT NUMBER
40612

BORING HUMBER

SB5 seer 1 oF 1

SOIL BORING LOG

enosect_ Port of Longview

~ LOCATIGN

ELEVATION

20 Port Way, Longview, Washington

oriLLinG contRacTor_Hokkaido Drilling and

eveloping

DRILLING METHOD anD equipment _Moblle B-61 Hollow Stem Auger Drilling Rig

WATER LEVEL AND DATE START 5-2-91 FiNISH 5-2-91 - LOGGER €. Grant
x SAMPLE Eii SO0IL DESCRIPTION COMMENTS
€ S lo |z | sesonss SOIL NAME. COLOR, MOISTURE CONTENT, 0 DEPTH OF CASING,
E‘ gl = |z5]| 6 R RELATIVE DENSITY OR CONSISTENGY, SOIL 2 DRILLING RATE,
sl 2 |=alz 676"+6" STRUCTURE, MINERALOGY. USCS GROUP @ DRILLING FLUID LOSS,
E& ) aZ | O im SYMBOL 29 TESTS AND
i 3 Z rE | @ E w3 INSTAUMENTATION
Top 8" is a crushed rock pavement
| i 4
2.5 _ -
4.0 o
Poorly graded fine to med sand, - i
i brown, dry, med dense, sand (SP) _ .
5 13.5" 3-4-7
- (11) — -
5.5 .
- -I “1
17.0 .
Poorly graded fine sand w/silt 1 _
7.5_] brown grey, moist, loose, washed._ -
| 17" | 4-4-4 |sand w/occasional silt .lenses and
(3) piesces of charcoal (SP-8M) i
18.5 i -
10 _110.9] Sile, grey blue, wet, stiff, silt] I 12 7
| (OL) to 10'8", then is a clayey D T e i
18" | 4-4-6 ﬁﬂ:, grey blue, moist, silt with Odor of petroleun
. {10) oodchips throughout (OH) ] :
11.5 :
k Silt w/sand grey, wet, firm, silt D = 1
] with organic fibres (OL) to 12'2" PID = 15.8 )
125 18" ! 2-3-4 |then is a clayey silt, grey blue, Odot of petroleum
- (7) poist, firm, silt with woodchips ] -
13.0 and charcoal throughout (OH) J -
4 £nd boring at 13' J 11 ea 50# bags Wyoben -
| Enviro plug medium used
to abandon boring

POL008713



PAGIECT NUMBER BORING HUMBER

Pelrole]uorg lS}emices Unlimited, Inc. 40612 SB6 sneer L o 1
Columbia Blvd, —
Longview, WA 98632 SOIL BORING LOG
eacsect_ Lort of Longview .LocaﬂoN 20 Port Way Longview Washington
ELEVATION ' pAunG contaacTon_Hokkaido Drilling and beveloping
DRILLING METHOD AND EQuipmenT _Mobile B-61 lollow Stem Auger Drilling Rig
WATER LEVEL AND DATE : sTART _5-2-91 FinsH_2-2-01 voacen_C: Grant
. SAMPLE A faigeid SOIL DESCRIPTION COMMENTS
3 g a a::.f.:rrg SOIL NAME. COLOR, MOISTURE CONTENT, 7] DEPTH OF CASING,
by 2|2k ﬁ RELATIVE DENSITY OR CONSISTENCY, SOIL 2 ORILLING RATE,
o4 z | 28| 3 §-6"-6" STAUCTURE, MINERALOGY, USCS GROUP @ DAILLING FLUID LOSS,
E'.‘.' g leg|o £ (N) SYMBOL 0 TESTS AND
8a) 2 [F=| &L 3 INSTRUMENTATION
Top 6-8" 1s a crushed rock pave-
] ment 7 i
i S0il cuttings are a fine to med, ] .
grain sand, brown, dry
2.5 o
. - -
S -— — -
7.5 _ N B
8.5 : Interbedded browm and grey silt | PID = 0.0 pom i
T layers, molst, soft, silt (OL) od f. Ep 1
. " to 9' then is a clay w/silt, . or ot petroleum -
| 18 5_3'4 grey blue, dry, soft, clay with | }
1o oo (8) | interbedded silt (OH)
Clay (OH) as above, to 11', then | -
. 1s a silt, grey, moist, soft . -
13!! 3_4_4 L] » » s
. 8) sile (OL) |
11.5 .
Clay, grey, plastic, soft, clay 4 PID = 3.7 ppm .
A (OH), to 11'10" then is a silt il i
12.5 15" | 5-3-3 |w/sand, grey blue, wet, loose,
] {6) silt (OL) _ - -
13.0 4
End boring at 13' 9 ea S0# bags Wyoben
= . Enviro plug medium used
N ] to abandon boring .

POL008714
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Pelroleum Services Unlimited, Inc.

1081 Columbia Bivd.
Longview, WA 98632

PROJECT NUMBER BORING NUMBER
40612 SB7 seer 1 ofF 1
SOIL BORING LOG

PROJECT Port of Longview

ELEVATION

ocation_ 20 Port Way, Longview, Washington

ornung conTRactoa_Jlokkalde Drilling and Developing

DRILLING METHOO AND EQUIPMENT

Mobile

B-6! Hollow Stem Auger Drilling Rig

WATER LEVEL AND DATE sTART_5-2-91 FinisH__9=2-91 Locaen_C. Grant
SAMPLE T anoN SO DESCRIPTION COMMENTS
E YEST
> S0MH, NAME, COLOR, MOISTURE CONTENT, 7] EFTH OF CASING,
é g §' %g & _BE&LIE_. RELATIVE DENSITY OR CONSISTENGY, SOIL 3 gnu.r_‘:n% n:ralfw
2 g | a¢ 3 §.6"-8 STAUCTURE, MINERALOGY, USCS GROUP @ DRILLING FLUD LOSS,
S £3| 8 L) SYMOOL 29 TESTS AND
ws | & [ 22| 2E & INSTRUMENTATION
Top 24" is a crushed rock paver
] ment | ]
2.5 - -
4.0
Poorly graded fine sand, dry, -
i med dense, sand {5P)
5 15" | 5-7-11
- (18) - -
5.5 .
7.347.5 Clayey silt, grey blue, wet, - PID = 133 ppm -
i silt w/irridescent sheen and ) PP
18" 2-1-1 organic fibres, charcoal pieces
. {2) (0L} to 8'3", then is a clay . -
9.0 w/silt, dark grey, slightly i
plastic, dry to moist, soft,
- clay with some wood fibres -
10 _ (CL-ML) _ _
. End boring at 9' ) 7 ea 50# bags Wyoben
Enviro plug med used
- - to abandon boring

POLO08715



. .. PROJECT NUMBER BORING HUMBER
Pelroleum Services Unlimited, Inc. 40612 B8 seer 1 of |
1081 .Columbla Blvd.
Longview, WA 98632 SOIL BORING LOG
rrosecy__Port of Longview wocation __20 Port Wayy Longview, Washington

paLLinG conTracTon_ llokkaido Drilling and Developing

ELEVATION
DAILLING METHOD AND EQUIFMENT Mobile B-61 llollow Stem Adper Drilling Rig ‘
WATER LEVEL AND DATE sTAaAT_2~2-91 FiNisH__3-2-91 Locaer_C._Grant
x c SAMPLE e o SOIL DESCRIPTION COMMENTS
TEST
L O NAME, COLOR, MOISTURE CONTENT, v DEPTH OF CASING,
ﬁg 2 | 2= E BESULTS | e DENSITY O éon%lsrencv, SOIL a DRILLING RATE.
<« 2 | 22|32 666" STRUCYURE, MINERALOGY, USCS GROUP & DAILLING FLUID LOSS,
E & u e I I Ny BYMBOL £3 TESTS AND
6 g | &2 | @ E . %3 INSTAUMENTATION
Top 3" is an asphalt pavement
Drill cuttings are a dark brown
sand and gravel. iy
2.5} - -
5.0 _
. :
1.517.8
Poorly graded fine sand w/silt - -
; : e PID = 7.8 ppm
] brown, loose, sand (SP) to 8'1" ] 0dor of betrol .
16" 2-3-3 then is a clay w/silt, dark grey petroleum
1 (6) dry, plastic, firm clay (OH) 1 T
9.0 R -
Clay (OH), as above, to 9'7" rhen PID = 4.8 ppm
- is a silt, grey, moist, loose 7 Odor of petroleum B
10 - 16M"] 3-5-5 silt w/interbeds of fine sand |
10.5 (10) and clay lenses
End of boring at 10'6" J 10 ea 50# bags Wyoben
1 Enviro plug med used ~
. to abandon boring -
12.% - -
- 4

POLO08716



PROJECT HUMBER

Pelroleum Services Unlimited, Inc. 40612 SBY
1081 Columbia Bivd.
Longview, WA 98632

BORING NUMBER

suget | ofF |

SOIL BORING LOG

erosect_ Port of Longview

ELEVATION

wocarion__20 Port Way, Longview, Washington

oaiLLing contracron liokkaldo Drilling and Developing

DAILLING METHOD AnD equipment Mobile B-61 liollow Stem Auger Drilling Rip

WATER LEVEL AND DATE sTarT__9~3-91 FirnsH_5—3-91 tocser_C._ Grant
£ SAMPLE N o S0IL DESCRIPTION COMMENYS
TEST
> EOIL NAME, COLOA, MOISTURE CONTENT, u DEPTH OF CASING,
éb’ g 2 | & -RESULTS | oo\ ATIVE DENSITY OR CONSISTENGY, SOIL. 2 DRILL}:NG n:n:‘
= 4 M-E B 666" STAUCTURE, MINERALOGY. USCS GAOUF @ DRILLING FLUID LOSS,
E: E a g O Ny SYMBOL 2 g TESTS AND
ual =z ez | ¥ .E: 3 INSTAUMENTATION
Top 8-12" 1s a crushed rock
’ pavement |
Drill cuttings and a brown sand
.
2.5
5 _ - -
1 .
- N -
7.5 Silty clay,;grey, dry, firm,
slightly plastic, clay w/organic | PID = 11.7 ppm "
4 18" | 2-9.3 fibres throughout (OH), to 8'8", Odor of petroleum
- (5) then is a silt, grey, moist, firn| N
I 5.0 silt (OL)
12 1N .
Silt (OL), as above, to 9'6 tﬁen PID = 10.3 ppm
A is a poorly graded fine sand with Odor of petroleum
16.5"] 4~6-4 |silt, dark.grey, moist to wet, P -
10 - (10) loose, sand (SP-SM) - -
110.5
End boring at 106" 10 ea 50# bags Wyoben
) 1 Eanviro plug med used
- to abandon boring
- -1
12.5 _ _

POLO08717




PROJECT NUMBER
40612

BORING NUMBER

Petroleurs Services Unlimiled, Inc. SB10

- 1081 Columbia Blvd.
Longview, WA 93632

SHEET | ofF |

SOIL BORING LOG

eaoyect, Fort of Longview LocaTion__20 Port on

-r - o =

e —— —m—_—
. | |

ELEVATION

pRILLING CONTRACToR_Hokkaido Drilling and Developing

DRILLING METHOD AND Eouipment _Moblle B-6l Hollow Stem Auger Drilling Rig

WATER LEVEL AND DATE sTART__3-3-91 FnsH__ 2—3-91 Locgen_C. Grant
x SAMPLE erETATION 50iL DESCAIPTION COMMENTS
TEST
E SOIL NAME. COLOR, MOIS TURE CONTENT, 0 DEPTH OF CASING,
ﬂg ? | Qe E BESULTS | oo ATIVE DENSITY OR CONSISTENCY, SOIL a DRILLING AATE.
<| 2 | 2813 666" STRUCTURE, MINERALOGY, USGS GROUP & DRILLI