
Ship Canal

Market Street Property

City of Seattle Property

JT-US-43
Arsenic: 2.3 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 23.6 mg/kg

Mercury: 0.04 mg/kg

JT-MW-01S
Arsenic: 2.9 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 21.9 mg/kg
Mercury: 0.02 mg/kgBoat

Rack

Boat
Rack

JT-US-51
Arsen ic: 17.1 m g/kg
Cadmium: 2.1 mg/kg
Chromium: 36 mg/kg
Mercu ry: 0.17 m g/kg

U.S. Army Corps
of Engineers Property

Commercial
Business

JT-SS-06
Arsen ic: 23.3 m g/kg
Cadmium: 1 mg/kg
Chromium: 40 mg/kg
Mercury: 0.5 mg/kg

JT-SS-07
Arsen ic: 17.3 m g/kg
Cadmium: 0.7 mg/kg
Chromium: 38.7 mg/kg
Mercury: 0.58 mg/kg

JT-SS-08
Arsen ic: 20.8 m g/kg
Cadmium: 0.7 mg/kg
Chrom iu m : 76.9 m g/kg
Mercury: 0.26 mg/kg

JT-SS-09
Arsen ic: 25.8 m g/kg

Cadmium: 2 mg/kg
Chromium: 72 mg/kg
Mercu ry: 1 m g/kg JT-SS-10

Arsen ic: 62.7 m g/kg
Cadmium: 1.4 mg/kg

Chromium: 55.2 mg/kg
Mercu ry: 0.67 m g/kg

JT-MW-03D
Arsen ic: 8.3 m g/kg
Cadmium: 0.4 mg/kg
Chromium: 70.5 mg/kg
Mercu ry: 0.28 m g/kg

JT-US-39
Arsenic: 1.7 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 23.8 mg/kg
Mercury: 0.02U mg/kg

JT-US-41
Arsenic: 2.1 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 23.6 mg/kg
Mercury: 0.02U mg/kg

JT-US-42
Arsenic: 3.2 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 25.3 mg/kg

Mercury: 0.03 mg/kg

JT-US-44
Arsenic: 1.8 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 21.6 mg/kg
Mercury: 0.03U mg/kg

JT-US-45
Arsenic: 2.1 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 23.1 mg/kg
Mercury: 0.03U mg/kg

JT-US-50
Arsen ic: 7.9 m g/kg
Cadmium: 0.4 mg/kg
Chromium: 24.4 mg/kg
Mercury: 0.11 mg/kg

JT-US-53
Arsenic: 1.6 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 32.8 mg/kg
Mercury: 0.03U mg/kg

JT-MW-07S
Arsen ic: 8 m g/kg
Cad m iu m : 6 m g/kg
Chromium: 56.6 mg/kg
Mercu ry: 1.17 m g/kg

JT-MW-08S
Arsenic: 4 mg/kg
Cadmium: 0.3 mg/kg
Chromium: 17.6 mg/kg
Mercury: 0.09 mg/kg

Interim Action Area

Jacobson Terminals
Seattle, Washington

Other Metals in  Soil (0 – 10 feet bgs)
an d  Sed im en t
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate.
3.  Sample locations presented on figure but not identified were collected during the 2013-14 RI
     and are identified in the 2014 Interim Action Work Plan (IAWP).
4.  Highest concentration within depth interval presented.

Soil Sam ples

Sed im en t Sam ples

!( Above SCO Screening Level
!( Above CSL Screening Level

!( Below SCO Screening Level

") Below Screening Criteria
") Above Screening Criteria

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!

Soil
SCO CSL

Ars en ic 7 14 120
Cad m iu m 5.6 2.1 5.4
Chrom iu m 2000 72 88
Mercu ry 0.146 0.66 0.8

Screen in g Levels
Sed im en t

all values mg/kg



Ship Canal

Market Street Property

City of Seattle Property

JT-US-44
Arsenic: 5.3 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 26.3 mg/kg
Mercury: 0.03U mg/kg

Boat
Rack

Boat
Rack

JT-MW-03D
Arsenic: 2.9 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 20.3 mg/kg
Mercury: 0.03U mg/kg

U.S. Army Corps
of Engineers Property

Commercial
Business

JT-SS-06
Arsen ic: 23.3 m g/kg
Cadmium: 1 mg/kg
Chromium: 40 mg/kg
Mercury: 0.5 mg/kg

JT-SS-07
Arsen ic: 17.3 m g/kg
Cadmium: 0.7 mg/kg
Chromium: 38.7 mg/kg
Mercury: 0.58 mg/kg

JT-SS-08
Arsen ic: 20.8 m g/kg
Cadmium: 0.7 mg/kg
Chrom iu m : 76.9 m g/kg
Mercury: 0.26 mg/kg

JT-SS-09
Arsen ic: 25.8 m g/kg

Cadmium: 2 mg/kg
Chromium: 72 mg/kg
Mercu ry: 1 m g/kg JT-SS-10

Arsen ic: 62.7 m g/kg
Cadmium: 1.4 mg/kg

Chromium: 55.2 mg/kg
Mercu ry: 0.67 m g/kg

JT-MW-01S
Arsenic: 4.5 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 26.6 mg/kg
Mercury: 0.02U mg/kg

JT-US-39
Arsenic: 6.6 mg/kg

Cadmium: 0.3 mg/kg
Chromium: 50.9 mg/kg
Mercu ry: 0.15 m g/kg

JT-US-40
Arsen ic: 7.4 m g/kg

Cadmium: 0.3 mg/kg
Chromium: 37.7 mg/kg
Mercu ry: 0.15 m g/kg

JT-MW-08S
Arsenic: 3.4 mg/kg
Cadmium: 0.3 mg/kg
Chromium: 21.7 mg/kg
Mercury: 0.1 mg/kg

Interim Action Area

Jacobson Terminals
Seattle, Washington

Other Metals in  Soil (10 – 18 feet bgs)
an d  Sed im en t

17800-56 2/16
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate.
3.  Sample locations presented on figure but not identified were collected during the 2013-14 RI
     and are identified in the 2014 Interim Action Work Plan (IAWP).
4.  Highest concentration within depth interval presented.

Soil Sam ples

Sed im en t Sam ples

!( Above SCO Screening Level
!( Above CSL Screening Level

!( Below SCO Screening Level

") Below Screening Criteria
") Above Screening Criteria

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!

Soil
SCO CSL

Ars en ic 7 14 120
Cad m iu m 5.6 2.1 5.4
Chrom iu m 2000 72 88
Mercu ry 0.146 0.66 0.8

Screen in g Levels
Sed im en t

all values mg/kg



Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

JT-MW-07S
Arsenic: 1.8 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 18.5 mg/kg
Mercury: 0.03U mg/kg

JT-MW-08S
Arsenic: 2.8 mg/kg

Cadmium: 0.2 mg/kg
Chromium: 16.5 mg/kg

Mercury: 0.03 mg/kg

U.S. Army Corps
of Engineers Property

Commercial
Business

JT-SS-06
Arsenic: 23.3 mg/kg
Cadmium: 1 mg/kg
Chromium: 40 mg/kg
Mercury: 0.5 mg/kg

JT-SS-07
Arsenic: 17.3 mg/kg
Cadmium: 0.7 mg/kg
Chromium: 38.7 mg/kg
Mercury: 0.58 mg/kg

JT-SS-08
Arsenic: 20.8 mg/kg
Cadmium: 0.7 mg/kg
Chromium: 76.9 mg/kg
Mercury: 0.26 mg/kg

JT-SS-09
Arsenic: 25.8 mg/kg

Cadmium: 2 mg/kg
Chromium: 72 mg/kg

Mercury: 1 mg/kg JT-SS-10
Arsenic: 62.7 mg/kg
Cadmium: 1.4 mg/kg

Chromium: 55.2 mg/kg
Mercury: 0.67 mg/kg

JT-MW-01S
Arsenic: 1.8 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 22.3 mg/kg

Mercury: 0.02 mg/kg

JT-MW-03D
Arsenic: 8.1 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 25.1 mg/kg
Mercury: 0.02U mg/kg

JT-US-45
Arsenic: 11.9 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 32.2 mg/kg
Mercury: 0.03 mg/kg

Interim Action Area

Jacobson Terminals
Seattle, Washington

Other Metals in Soil (18+ feet bgs) and Sediment
17800-56 2/16

Figure
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate.
3.  Sample locations presented on figure but not identified were collected during the 2013-14 RI
     and are identified in the 2014 Interim Action Work Plan (IAWP).
4.  Highest concentration within depth interval presented.

Soil Samples

Sediment Samples

!( Above SCO Screening Level
!( Above CSL Screening Level

!( Below SCO Screening Level

") Below Screening Criteria
") Above Screening Criteria

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!

Soil
SCO CSL

Arsenic 7 14 120
Cadmium 5.6 2.1 5.4

Chromium 2000 72 88
Mercury 0.146 0.66 0.8

Screening Levels
Sediment

all values mg/kg



Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

HC-MW-1
Total PCBs: 0.031 ug/L

1,4-Dichlorobenzene: 3.7 ug/L

HC-MW-2
Total PCBs: 0.01U ug/L

1,4-Dichlorobenzene: 0.2U ug/L

HC-MW-3
Total PCBs: 0.01U ug/L

1,4-Dichlorobenzene: 0.2U ug/L

IW-5D
Total PCBs: 0.11 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

IW-5S
Total PCBs: 0.158 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

JT-10
Total PCBs: 0.013 ug/L
1,4-Dichlorobenzene: 3.1J ug/L

JT-11
Total PCBs: 0.1J ug/L

1,4-Dichlorobenzene: 1.3 ug/L

JT-12
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 2J ug/L

JT-3
Total PCBs: 1.05 ug/L

1,4-Dichlorobenzene: 1.3 ug/L

JT-4
Total PCBs: 0.28 ug/L

1,4-Dichlorobenzene: 0.2U ug/L

JT-5
Total PCBs: 0.079 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

JT-6
Total PCBs: 0.017J ug/L
1,4-Dichlorobenzene: 2.6J ug/L

JT-7
Total PCBs: 0.025 ug/L

1,4-Dichlorobenzene: 3.1J ug/L

JT-9
Total PCBs: 0.7 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

JT-MW-01S
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 0.81 ug/L

JT-MW-02S
Total PCBs: 0.01U ug/L

1,4-Dichlorobenzene: 0.2U ug/L

JT-MW-03D
Total PCBs: 0.019 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

JT-MW-04D
Total PCBs: 0.059 ug/L

1,4-Dichlorobenzene: 0.2U ug/L

JT-MW-05S
Total PCBs: 0.01U ug/L

1,4-Dichlorobenzene: 2.1 ug/L

JT-MW-06D
Total PCBs: 0.01U ug/L

1,4-Dichlorobenzene: 0.15T ug/L

JT-MW-07S
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 2.3 ug/L

JT-MW-08S
Total PCBs: 0.088 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

JT-MW-100
Total PCBs: 0.062 ug/L
1,4-Dichlorobenzene: 0.13T ug/L

JT-MW-200
Total PCBs: 2.5 ug/L

1,4-Dichlorobenzene: 0.2UJ ug/L

MW-4
Total PCBs: 1.6J ug/L

1,4-Dichlorobenzene: 0.71 ug/L SRW-1
Total PCBs: 0.011 ug/L
1,4-Dichlorobenzene: 0.2UJ ug/L

SRW-2
Total PCBs: 0.88 ug/L
1,4-Dichlorobenzene: 0.2UJ ug/L

SRW-3
Total PCBs: 0.052 ug/L

1,4-Dichlorobenzene: 0.2UJ ug/L

Interim Action Area

Jacobson Terminals
Seattle, Washington

Total PCBs and 1,4-Dichlorobenzene
 in Groundwater

17800-56 4/15
Figure

11L:\
No

teb
oo

ks
\17

80
05

6_
Ja

co
bs

on
 Te

rm
ina

l P
rop

ert
y R

I-F
S\

GI
S\

Do
cu

me
nts

\U
pd

ate
s_

03
20

15
\17

80
05

6_
11

_P
CB

s1
4d

ibz
n_

gro
un

dw
ate

r_P
.m

xd

Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/18/13.
2.  Utility locations are approximate. 

0 5025
Feet Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,

AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
1 inch = 50 feet

N

Monitoring Well@A

JT-MW-08S
Total PCBs: 0.088 ug/L
1,4-Dichlorobenzene: 0.2U ug/L

Location Name
Results in orange exceed screening level
level for total PCBs of 0.000064 ug/L

Results in orange exceed cleanup
level for1,4-Dichlorobenzene of 190 ug/L

Deep Well@A

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!



Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

HC-MW-1
Combined Oil and 
Diesel-Range Organics: 760 ug/L
Benzene: 0.13T ug/L

HC-MW-2
Combined Oil and 

Diesel-Range Organics: 200U ug/L
Benzene: 0.2U ug/L

HC-MW-3
Combined Oil and 

Diesel-Range Organics: 3030 ug/L
Benzene: 0.2U ug/L

IW-5D
Benzene: 0.2U ug/L

IW-5S
Benzene: 0.21 ug/L

JT-10
Benzene: 0.58J ug/L

JT-11
Benzene: 5.6 ug/L

JT-12
Benzene: 0.53J ug/L

JT-3
Benzene: 0.57 ug/L

JT-4
Benzene: 0.11T ug/L

JT-5
Benzene: 0.2U ug/L

JT-6
Benzene: 5.5J ug/L

JT-7
Benzene:1.2J ug/L

JT-9
Benzene: 0.36 ug/L

JT-MW-01S
Benzene: 0.37 ug/L

JT-MW-02S
Benzene: 0.23 ug/L

JT-MW-03D
Benzene: 0.2U ug/L

JT-MW-04D
Benzene: 0.2U ug/L

JT-MW-05S
Benzene: 0.16T ug/L

JT-MW-06D
Benzene: 0.2U ug/L

JT-MW-07S
Combined Oil and 
Diesel-Range Organics: 200UJ ug/L
Benzene: 0.2U ug/L

JT-MW-08S
Benzene: 0.2U ug/L

JT-MW-100
Benzene: 0.3 ug/L

JT-MW-200
Benzene: 0.2UJ ug/L

MW-4
Combined Oil and 

Diesel-Range Organics: 970 ug/L
Benzene: 0.15T ug/L

SRW-1
Benzene: 0.2UJ ug/L

SRW-2
Benzene: 0.2UJ ug/L

SRW-3
Benzene: 0.2UJ ug/L

Interim Action Area

Jacobson Terminals
Seattle, Washington

Oil and Diesel-Range Organics (Combined)
and Benzene in Groundwater

17800-56 4/15
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 3/15.
2.  Utility locations are approximate. 

0 5025
Feet Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,

AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
1 inch = 50 feet

N

Monitoring Well@A

MW-4
Combined Oil and 
Diesel-Range Organics: 970 ug/L
Benzene: 0.15T ug/L

Location Name

Results in orange exceed cleanup
level for Combined Oil and
Diesel-Range Organics: 500 ug/L

Results in orange exceed cleanup
level for Benzene: 1.2 ug/L

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!



Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

HC-MW-1
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.22 ug/L

HC-MW-2
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

HC-MW-3
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

IW-5D
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

IW-5S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 3.7 ug/L

JT-10
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L

Vinyl Chloride: 0.17JT ug/L

JT-11
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.11T ug/L

JT-12
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2 ug/L
Vinyl Chloride: 0.21J ug/L

JT-3
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.16T ug/L

JT-4
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.31 ug/L

JT-5
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-6
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.21J ug/L

JT-7
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L

Vinyl Chloride: 0.16JT ug/L

JT-9
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.38 ug/L

JT-MW-01S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.19T ug/L

JT-MW-02S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.15T ug/L

JT-MW-03D
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-04D
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

JT-MW-05S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.19T ug/L

JT-MW-06D
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-07S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.14T ug/L

JT-MW-08S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

JT-MW-100
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-200
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L

Vinyl Chloride: 0.2UJ ug/L

MW-4
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

SRW-1
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.2UJ ug/L

SRW-2
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.2UJ ug/L

SRW-3
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.2UJ ug/L

Interim Action Area

Jacobson Terminals
Seattle, Washington

PCE, TCE, DCE, and Vinyl Chloride
in Groundwater
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

@A Monitoring Well
IW-5S
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 3.7 ug/L

Location Name

Results in orange exceed
groundwater screening level.

Screening Levels
PCE = Tetrachloroethene: 29 ug/L
TCE = Trichloroethene: 7 ug/L
DCE = 1,1-Dichloroethene: 3.2 ug/L
Vinyl Chloride: 1.6 ug/L

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!



Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

HC-MW-1
Arsenic: 0.6 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

HC-MW-2
Arsenic: 0.5 ug/L

Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

HC-MW-3
Arsenic: 0.6 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.1U ug/L

JT-10
Arsenic: 12.1 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.7 ug/L
Mercury: 0.1U ug/L
Lead: 0.3 ug/L

JT-11
Arsenic: 14.9 ug/L
Cadmium: 0.2 ug/L
Chromium: 1 ug/L

Mercury: 0.1U ug/L
Lead: 0.2 ug/L

JT-12
Arsenic: 20.8 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-3
Arsenic: 28.6 ug/L

Cadmium: 0.2U ug/L
Chromium: 1 ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-4
Arsenic: 37.5 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-5
Arsenic: 0.2U ug/L
Cadmium: 0.2 ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.8 ug/L

JT-6
Arsenic: 17.5 ug/L
Cadmium: 0.2U ug/L
Chromium: 2 ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-7
Arsenic: 25.2 ug/L

Cadmium: 0.1U ug/L
Chromium: 2 ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-9
Arsenic: 37.9 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.1U ug/L

JT-MW-01S
Arsenic: 10.6 ug/L
Cadmium: 0.1U ug/L
Chromium: 1.2 ug/L
Mercury: 0.1U ug/L
Lead: 0.3 ug/L

JT-MW-02S
Arsenic: 12.9 ug/L

Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L

Mercury: 0.1U ug/L
Lead: 3.4 ug/L

JT-MW-03D
Arsenic: 6 ug/L

Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-MW-04D
Arsenic: 4.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-MW-05S
Arsenic: 48.9 ug/L

Cadmium: 0.1U ug/L
Chromium: 2.1 ug/L
Mercury: 0.1U ug/L

Lead: 0.6 ug/L

JT-MW-06D
Arsenic: 2.1 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-MW-07S
Arsenic: 0.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-MW-08S
Arsenic: 3.6 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.2 ug/L

JT-MW-100
Arsenic: 9 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

JT-MW-200
Arsenic: 8 ug/L

Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

MW-4
Arsenic: 0.7 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.1U ug/L

SRW-1
Arsenic: 0.2U ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

SRW-2
Arsenic: 0.5 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

SRW-3
Arsenic: 0.2 ug/L

Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L

Mercury: 0.1U ug/L
Lead: 0.1U ug/L

Interim Action Area

Jacobson Terminals
Seattle, Washington

Metals (Dissolved) in Groundwater
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

@A Monitoring Well

JT-MW-07S
Arsenic: 0.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

Location Name

Results in orange exceed
groundwater screening level.

Screening Levels
Arsenic: 0.14 ug/L
Cadmium: 40.5 ug/L
Chromium: 50 ug/L
Lead: 15 ug/L
Mercury: 0.15 ug/L

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!
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Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

HC-MW-1
Arsenic: 0.7 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 1.4 ug/L

HC-MW-2
Arsenic: 0.5 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.2 ug/L

HC-MW-3
Arsenic: 0.7 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.1U ug/L

JT-10
Arsenic: 20.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 1.7 ug/L
Mercury: 0.1U ug/L
Lead: 3 ug/L

JT-11
Arsenic: 15 ug/L

Cadmium: 0.2 ug/L
Chromium: 1.2 ug/L
Mercury: 0.1U ug/L

Lead: 1.2 ug/L

JT-12
Arsenic: 21.2 ug/L
Cadmium: 0.1U ug/L
Chromium: 2 ug/L
Mercury: 0.1U ug/L
Lead: 0.4 ug/L

JT-3
Arsenic: 28.4 ug/L
Cadmium: 0.1U ug/L
Chromium: 1.7 ug/L
Mercury: 0.1U ug/L
Lead: 0.3 ug/L

JT-4
Arsenic: 41 ug/L

Cadmium: 0.1U ug/L
Chromium: 8J ug/L
Mercury: 0.1U ug/L

Lead: 2.3J ug/L

JT-5
Arsenic: 0.2 ug/L
Cadmium: 0.3 ug/L
Chromium: 0.7 ug/L
Mercury: 0.1U ug/L
Lead: 2.4 ug/L

JT-6
Arsenic: 16.4 ug/L
Cadmium: 0.1U ug/L
Chromium: 2 ug/L
Mercury: 0.1U ug/L
Lead: 0.1 ug/L

JT-7
Arsenic: 23.8 ug/L

Cadmium: 0.1U ug/L
Chromium: 2 ug/L

Mercury: 0.1U ug/L
Lead: 0.3U ug/L

JT-9
Arsenic: 36.9 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.3 ug/L

JT-MW-01S
Arsenic: 10.6 ug/L
Cadmium: 0.1U ug/L
Chromium: 3.8 ug/L
Mercury: 0.1U ug/L
Lead: 5.6 ug/L

JT-MW-02S
Arsenic: 15.3 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 9.3 ug/L

JT-MW-03D
Arsenic: 6.2 ug/L
Cadmium: 0.1U ug/L
Chromium: 1 ug/L
Mercury: 0.1U ug/L
Lead: 0.4 ug/L

JT-MW-04D
Arsenic: 5.1 ug/L
Cadmium: 0.1U ug/L
Chromium: 3 ug/L
Mercury: 0.1U ug/L
Lead: 1 ug/L

JT-MW-05S
Arsenic: 50.8 ug/L
Cadmium: 0.1U ug/L
Chromium: 4 ug/L
Mercury: 0.1U ug/L
Lead: 9.6 ug/L

JT-MW-06D
Arsenic: 2.1 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 1 ug/L

JT-MW-07S
Arsenic: 0.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 2 ug/L

JT-MW-08S
Arsenic: 4 ug/L
Cadmium: 0.1 ug/L
Chromium: 6 ug/L
Mercury: 0.1U ug/L
Lead: 7.6 ug/L

JT-MW-100
Arsenic: 9.3 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5U ug/L
Mercury: 0.1U ug/L
Lead: 0.2 ug/L

JT-MW-200
Arsenic: 6.5 ug/L

Cadmium: 0.1U ug/L
Chromium: 2.1 ug/L
Mercury: 0.1U ug/L

Lead: 0.8 ug/L

MW-4
Arsenic: 0.4 ug/L

Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L

Lead: 0.1U ug/L

SRW-1
Arsenic: 0.5 ug/L
Cadmium: 0.1U ug/L
Chromium: 1.6 ug/L
Mercury: 0.1U ug/L
Lead: 0.4 ug/L

SRW-2
Arsenic: 0.9 ug/L
Cadmium: 0.1U ug/L
Chromium: 2.7 ug/L
Mercury: 0.1U ug/L
Lead: 0.5 ug/L

SRW-3
Arsenic: 0.4 ug/L
Cadmium: 0.1U ug/L
Chromium: 0.5 ug/L
Mercury: 0.1U ug/L
Lead: 0.2 ug/L

Interim Action Area

Jacobson Terminals
Seattle, Washington

Metals (Total) in Groundwater
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

@A Monitoring Well

JT-MW-07S
Arsenic: 0.7 ug/L
Cadmium: 0.1U ug/L
Chromium: 1U ug/L
Mercury: 0.1U ug/L
Lead: 0.1U ug/L

Location Name

Results in orange exceed
groundwater screening level.

Screening Levels
Arsenic: 0.14 ug/L
Cadmium: 40.5 ug/L
Chromium: 50 ug/L
Lead: 15 ug/L
Mercury: 0.15 ug/L

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!
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Ship Canal

Market Street Property

City of Seattle Property

Boat
Rack

Boat
Rack

U.S. Army Corps
of Engineers Property

Commercial
Business

Area 1:
JT-MW-07S
10ft.  | 701 cy

Area 2:
MW-4/JT-US-39
8ft.  | 214 cy

Area 3:
JT-US-46
18ft.  | 766 cy

Area 4:
JT-US-53
8ft.  | 296 cy

Interim Action Area

Jacobson Terminals
Seattle, Washington

Alternative 2 – Hot Spot Excavation Areas
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
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Area 4:
JT-US-53
8ft.  | 296 cy

1 inch = 50 feet

0 5025
Feet

N

Contamination Hot Spots

Hot Spot ID

Excavation Depth Excavation Volume

Area 4,800 Sq.Ft.
Depth 8 to 18 ft
Volume ~2,000 cy
Estimated Cost $1.9 mill ion

Alternative 2
Excavation Area Details

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!
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Market Street Property

City of Seattle Property

Boat
Rack

Boat
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Jacobson Terminals
Seattle, Washington

Alternative 3 – Treatment Wall Area
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

1 inch = 50 feet

0 5025
Feet

N

Proposed Treatment Wall

Area 1,750 Sq.Ft.
Depth 18 ft
Volume ~1,167 cy
Estimated Cost $5.49 mill ion

Alternative 3
Proposed Treatment Wall Details

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!



Ship Canal

Market Street Property

City of Seattle Property

57,000 sq.ft.
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2,700 sq.ft.
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Jacobson Terminals
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Alternative 4 – Site-Wide Excavation Area
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Notes:
1.  Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2.  Utility locations are approximate. 

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
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1 inch = 50 feet

0 5025
Feet

N

Site-Wide Excavation (57,387 sq.ft.)
Site-wide excavation area was calculated using
the total area minus the interim action area, 3 structures,
and half the area of the boat storage areas.

 Fence Line
Property Boundary

 Utility Line
 Water Line
S Sanitary Sewer Line
P Overhead Power

Injection WellÐ
Historical Sediment Sample!(

Existing Monitoring Wells@A

Historical Soil Boring!

Area 57,000 Sq.Ft.
Depth 12 ft
Volume ~25,000 cy
Estimated Cost $14.8 mill ion

Alternative 4
Excavation Area Details
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APPENDIX A 
FIELD EXPLORATION METHODS AND ANALYSIS WITH 
BORING AND MONITORING WELL LOGS 
 

This appendix documents the processes Hart Crowser used to determine the environmental quality of 

the soil, sediment, and groundwater underlying the project Site. The sections are: 

 Explorations and Their Location; 

 Direct Push Probes; 

 Hollow‐Stem Auger Borings; 

 Soil Sampling Procedures; 

 Soil Screening and Analysis; 

 Monitoring Well Installation; 

 Groundwater Sampling; 

 Sediment Sampling Procedures; 

 Sediment Screening and Analysis; 

 Sample Handling and Laboratory Analysis; and 

 Investigation‐Derived Waste Storage and Disposal. 

Explorations and Their Location 
Subsurface explorations for this project included push‐probe soil borings and hollow‐stem auger 

borings completed as monitoring wells. Surface sediment samples were collected from the waterway 

adjacent to the Jacobson Terminals Site. Groundwater samples were collected from newly installed 

and existing monitoring wells on the Site. Exploration logs in this appendix show our interpretation of 

the sampling and testing data. The logs indicate the depth at which the physical characteristics of soils 

and sediment change; however, the change may be gradual. In the field, we classified the samples 

taken from the explorations according to the methods on Figure A‐1 – Key to Exploration Logs. This 

figure’s legend explains the symbols and abbreviations used in the logs. 

Figure 2 shows where the explorations were located. 

Hollow-Stem Auger Borings 
Hollow‐stem auger borings (JT‐MW‐01S, JT‐MW‐02S, JT‐MW‐03D, JT‐MW‐04D, JT‐MW‐05S, JT‐MW‐

06D, JT‐MW‐07S, and JT‐MW‐08S) were drilled between December 12 and December 16, 2014, to a 

depth of 20 to 31.5 feet bgs. Holt Services, Inc., of Puyallup, Washington, completed the auger 

explorations using a truck‐mounted drill rig. A representative from Hart Crowser continuously 

observed the drilling and collected soil samples. Soil samples were generally collected at 5‐foot 

intervals from a clean stainless steel split‐spoon sampler. Samples were classified in general 

accordance with ASTM D2488 and were screened for potential soil contamination. Detailed soil logs 

were prepared for each boring location. The soil logs are presented on Figures A‐2 and A‐9 at the end 

of this appendix. 
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Direct Push Probes 
Push probes JT‐US‐39 through JT‐US‐57 were advanced to depths of 9 to 20 feet bgs between 

December 8 and December 10, 2014. Holt Services, Inc., of Puyallup, Washington, completed the 

push‐probe explorations using a limited‐access 2‐inch‐diameter Geoprobe® rig. A representative from 

Hart Crowser continuously observed the drilling and collected soil samples. Soil samples were 

collected using an acetate‐lined plastic sleeve sampler pushed by the drill rig. Soil samples were 

generally collected in continuous 5‐foot depth intervals. Samples were classified in general accordance 

with ASTM D2488 and were screened for potential soil contamination. Detailed soil logs were 

prepared for each boring location. The soil logs are presented on Figures A‐10 through A‐28 at the end 

of this appendix. 

Soil Sampling Procedures 
Soil samples were collected for chemical analysis directly from the split‐spoon sampler/push probe 

with a clean stainless steel spoon and/or clean disposable nitrile gloves and placed in pre‐cleaned, 

laboratory‐supplied glass sample jars and 40‐milliliter (ml) volatile organics analysis (VOA) bottles. 

Sufficient soil was removed to overfill the glass sample jars. VOA bottles were filled with a 5‐gram soil 

plug according to Environmental Protection Agency (EPA) Method 5035 procedures. The jars were 

sealed and labeled. Filled sample jars were stored in an ice‐chilled cooler and submitted to the 

analytical laboratory under chain‐of‐custody protocols. 

Soil Screening and Analysis 
Field screening results were used as a general guideline to identify potential chemical constituents in 

soil samples. In addition, field screening results were used as a basis for selecting soil samples for 

chemical analysis. 

Soil samples were continuously field screened for evidence of historical impacts using (1) field 

observations, (2) sheen screening, and (3) headspace vapor screening using a MultiRAE 

photoionization detector (PID). The effectiveness of field screening varies with temperature, moisture 

content, organic content, soil type, and age of the constituents. Visual examination consists of 

inspecting the soil for evidence of discoloration, staining, and/or abnormal components. Visual 

screening is generally more effective when impacts are related to heavy petroleum hydrocarbons, 

such as motor or hydraulic oil, or when hydrocarbon concentrations are high. 

We tested water sheen by placing a small volume of soil in a pan of water and observing the water 

surface for signs of sheen. Sheens were classified as follows: 

No sheen (NS)  No visible sheen on water surface. 

Slight sheen (SS)  Light colorless film, spotty to globular; spread is irregular, 

not rapid; areas of no sheen remain; film dissipates rapidly. 
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Moderate sheen (MS)  Light to heavy film, may have some color or iridescence; 

globular to stringy; spread is irregular to flowing; few 

remaining areas of no sheen on water surface. 

Heavy sheen (HS)  Heavy colorful film with iridescence; stringy; spread is rapid; 

sheen flows off the sample; most of the water surface may 

be covered with sheen. 

Headspace vapor screening is intended to indicate the presence of volatile organic vapors; it involves 

placing a soil sample in a plastic sample bag. Air is captured in the bag and the bag is shaken to expose 

the soil to the air trapped in the bag. The PID probe is then inserted in the bag and the instrument 

measures the concentration of organic vapors in the sample headspace. The highest vapor reading for 

each sample is then recorded on the boring log. The PID measures concentrations in parts per million 

(ppm), is calibrated to isobutylene, and can typically quantify organic vapor concentrations in the 

range of 0 to 1,000 ppm. 

All field screening observations were recorded on the boring logs, and this information was used to 

select which samples to submit for chemical analysis. In general, samples with the highest readings 

were selected for analysis. 

Monitoring Well Installation 
Holt Services, Inc., installed eight monitoring wells to allow for long‐term groundwater level and 

quality monitoring. The monitoring wells were installed between December 12 and December 16, 

2014, in accordance with Washington State Department of Ecology regulations. 

Schedule 40 PVC riser pipe 2 inches in diameter and 0.020‐inch machine‐slotted screen 2 inches in 

diameter were used for the well casings and screens. The well screen and casing riser were lowered 

down through the hollow‐stem auger/casing/open hole. As the auger/casing was withdrawn, 

No. 10/20 silica sand was placed in the annular space from the base of the boring to approximately 

2 to 3 feet above the top of the well screen. Well seals were constructed by placing bentonite chips 

and/or grout in the annular space on the top of the sand to within 1 foot of ground surface. The 

remaining annular space was backfilled with concrete to complete the surface seal. The wells were 

completed with flush‐mounted monuments, and equipped with locking well caps for security. The 

monitoring well construction details are illustrated on the boring logs on Figures A‐2 and A‐9. 

Well Development 

Monitoring Wells JT‐MW‐01S, JT‐MW‐02S, JT‐MW‐03D, JT‐MW‐04D, JT‐MW‐05S, JT‐MW‐06D, 

JT‐MW‐07S, and JT‐MW‐08S were developed on December 18, 2014. All wells were developed using a 

stainless steel bailer and portable pump with disposable tubing. Each well was developed until 

approximately 10 casing volumes were removed or the water cleared. 
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Groundwater Sampling 
The following monitoring wells were sampled on the following dates: 

 JT‐5, JT‐6, JT‐10, JT‐12, SRW‐1, and SRW‐2 on November 25, 2014; 

 JT‐4, JT‐11, MW‐100, and SRW‐3 on December 5, 2014; 

 JT‐3, JT‐7, JT‐9, and MW‐200 on November 26, 2014; 

 HC‐MW‐1, IW‐5D, JT‐MW‐01S, JT‐MW‐04D, JT‐MW‐05S, JT‐MW‐06D, JT‐MW‐08S, and MW‐4 on 

December 23, 2014; and 

 HC‐MW‐2, HC‐MW‐3, IW‐5S, JT‐MW‐02S, and JT‐MW‐03D on December 24, 2014. 

One duplicate sample was collected for analysis of each COC; a duplicate sample was not collected for 

conventional analysis. 

Groundwater Sampling Procedures 

Upon arrival at the wellhead, field personnel recorded conditions, depth to water, depth to product (if 

applicable), and depth to sediment in the wells using a Solinst or equivalent interface probe. If the well 

was pumped dry or product was present at a thickness greater than 0.05 foot, that well was not 

purged or sampled. 

Wells were purged and sampled using a peristaltic pump and low‐flow groundwater sampling 

techniques approximately 2 feet below the top of the water table. An In‐Situ 9500 flow‐through cell 

was used to monitor groundwater field parameters including pH, specific conductivity, oxidation‐

reduction potential (ORP), dissolved oxygen, turbidity, and temperature. Groundwater samples were 

collected once the field parameters of pH, specific conductivity, and temperature were stabilized. The 

water samples were collected directly from the polyethylene tubing into the pre‐cleaned containers 

provided by the analytical laboratory. The containers were sealed, labeled, and stored in an ice‐chilled 

cooler and submitted to the chemistry laboratory under chain‐of‐custody protocols. 

To prevent cross‐contamination of the wells, disposable polyethylene tubing was used for each 

groundwater sample and the interface probe was decontaminated between well locations using a 

non‐phosphate‐based cleaner and de‐ionized water. 

Sediment Sampling Procedures 
Sediment samples were collected adjacent to the Site dock using boat‐mounted pneumatic power 

surface grab sediment sampling equipment. Five surface sediment samples (JT‐SS‐06, JT‐SS‐07, JT‐SS‐

08, JT‐SS‐09, and JT‐SS‐10) were collected to depths between 0 and 10 centimeters below mudline 

using sediment grab sampling equipment. The sediment samples were analyzed for volatiles (including 

dichlorobenzenes and 1,2,4‐trichlorobenzene), polychlorinated biphenyls (PCBs), total metals, total 

organic content (TOC), ammonia by EPA Method 350.3, and total sulfides using Puget Sound Estuary 

Program (PSEP) protocols (PSEP 1986). Sediment was also collected at three of the locations (JT‐SS‐06, 

JT‐SS‐08, and JT‐SS‐10) for bioassay analysis. 
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Positioning Methods 

A differential global positioning system (DGPS) was used aboard the sampling vessel for location 

positioning. Navigation systems were used to provide a target horizontal accuracy of 3 meters in 

accordance with Ecology’s sediment sampling and analysis plan and PSEP protocols. The DGPS receiver 

was placed above the block on the sampling device deployment boom to accurately record the 

sampling location position. Horizontal coordinates are referenced to NAD83 State Plane North 

northings and eastings, and decimal minutes of latitude and longitude. 

Water depths were measured directly by lead line and converted to mudline elevations. 

Van Veen Sample Collection Method 

A 0.1‐square‐meter grab sampler was used to collect large‐volume surface sediment samples 

(approximately 1 to 2 gallons from the top 10 centimeters). During sampling, the Van Veen sampler 

was lowered to the sediment surface and closed using a pneumatic cylinder ram. 

Sample Handling and Laboratory Analysis 
At the time of collection, samples were placed in an ice‐chilled cooler and submitted to the laboratory 

using chain‐of‐custody protocols. Soil, groundwater, and sediment samples were submitted to 

Analytical Resources, Inc., (ARI) of Tukwila, Washington, for chemical analysis. Sediment samples for 

bioassay analysis were sent to Northwestern Aquatic Sciences of Newport, Oregon. 

Duplicate samples were collected and submitted to the laboratory to assess combined field and 

laboratory variability. The samples were assigned the same exploration label with two zeroes at the 

end of the number. 

Investigation-Derived Waste Storage and Disposal 
Soil cuttings and purge water generated during exploration activities and groundwater sampling were 

placed in separate labeled drums and left on site, pending receipt of chemical analysis results from the 

laboratory and determination of appropriate disposal procedures. 



Table A-1  –  Sediment Sample Descriptions Sheet 1 of 1

Location ID Collection 
Method

Collection 
Date

Collection 
Depth

Depth to 
Sediment

Material Description

JT-SS-06 Van Veen 1/12/2015 13 cm 12 ft
(Very soft), brown, slightly sandy SILT, with wood debris, 
surface sheen, slight petroleum-like odor

JT-SS-07 Van Veen 1/12/2015 13 cm 18.1 ft
(Very soft), brown, organic SILT, becoming silty SAND 
with trash debris

JT-SS-08 Van Veen 1/12/2015 8 cm 14.7 ft
(Very soft), brown, organic SILT over slightly silty SAND 
with trash debris, slight sheen and petroleum-like odor

JT-SS-09 Van Veen 1/12/2015 15 cm 16.2 ft
(Very soft), brown, organic SILT with scattered debris, 
one mussel, and slight sheen and petroleum-like odor

JT-SS-10 Van Veen 1/12/2015 13 cm 17.5 ft

(Very soft), brown, organic SILT, becoming sandy, 
organic SILT with scattered debris, and slight sheen and 
slight petroleum-like odor
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

ML

SP

SM

SP

ML

CL

4 inches of Asphalt over moist, gray to dark
gray, sandy SILT.

Moist, gray SAND with gravel.

Becomes wet.

Becomes silty SAND.

Wood fragments.

SAND

SILT

Very wet, gray SILT to CLAY.

Bottom of Boring at 21.5 Feet.

Started 12/15/14.

Completed 12/15/14.
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Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Approximate Ground Surface Elevation: 23 Feet
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Figure A-3

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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S-1

S-2

S-3

S-4

S-5

S-6

7

11

3

3

13

11

18

3

23

17

7

9

9

1

9

18

24

8

34

20

7

9

3

2

18

31

19

4

44/4''

50/6''

Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

(0.1)

(4.8)

(1.5)

(0.7)

(0.1)

(0.1)

(0.1)

(0.1)

(0.1)

SW

ML

SM

ML

SW

ML

SM

SP

SM

ML

SM

CL

SP

ML

4 inches of Asphalt over moist-damp,
gray-brown, slightly gravelly, silty SAND.

(Medium stiff), moist, gray SILT.

(Loose), moist, gray-brown, slightly silty
SAND.

(Stiff), moist, gray SILT.

(Loose), moist, black, slightly silty, gravelly
SAND.

(Medium stiff), moist, gray SILT.

(Very loose), wet, brown, slightly silty SAND.

Becomes gray SAND.

(Very loose), very wet, dark gray, slightly silty
SAND.

(Medium dense), wet, gray-brown SAND.

Wood debris/fragment.

Becomes gray.

Becomes fine SAND.

Becomes silty SAND.

(Medium dense), very wet, gray SAND with
gravel.

(Very stiff), wet, gray SILT.

(Medium dense), very wet, gray SAND with
gravel.

2-inch SILT seam.

(Medium stiff), wet, gray CLAY.

(Dense), wet, gray SAND to silty SAND,
trace gravel.

(Very stiff), very wet to wet, gray sandy SILT
with gravel to SILT.

Bottom of Boring at 31.5 Feet.

Started 12/15/14.

Completed 12/15/14.
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Figure A-4
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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S-1

S-2

S-3

S-4

S-5

S-6

14

13

10

2

6

5

9

7

17

10

20

11

4

1

8

9

8

9

50/5.5''

11

22

14

4

2

10

12

7

13

14

Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

(2.3)

(1.9)

(0.1)

(2.7)

(0.2)

(2.5)

(0.1)

(0.1)

(0.1)

SM

ML

SP

ML

SP

ML

SP

SM

ML

3 inches of Asphalt over (medium dense),
damp, gray-brown, slightly silty, gravelly
SAND.

Wood debris/fragments.

Damp, gray SAND.

(Stiff), damp-moist, gray SILT.

Becomes gray-brown.

Becomes moist to wet, sandy SILT with
gravel.

(Soft), wet, brown SAND (sluff) over wet,
gray-brown SILT.

(Soft), wet, gray-brown, sandy SILT with
wood debris/fragments, pulp.

Wood fragments, pulp.

(Loose), very wet, gray-brown SAND with silt.

(Medium dense), very wet, gray-brown SAND
with 2 inches of wood debris/fragments.

Becomes (loose), fine SAND.

(Medium stiff), wet, gray SILT.

(Loose), very wet, gray-brown, slightly silty
SAND.

(Stiff), wet, gray SILT.

(Medium dense), wet, gray SAND.

Becomes (medium dense), silty SAND, trace
gravel.

(Medium dense), very wet, gray, silty SAND.

(Stiff), very wet, gray, slightly sandy SILT.

Bottom of Boring at 31.5 Feet.

Started 12/16/14.

Completed 12/16/14.
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Figure A-5
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVCATD

GP

SP

SM

ML

CL

SP

3 inches of Asphalt over damp, brown to dark
brown-gray, slightly sandy, silty GRAVEL.

Moist, gray, slightly gravelly SAND.

Wood debris/fragments.

Wet, gray, slightly silty SAND with wood
debris/fragments.

Becomes gravelly.

Wet, gray SILT.

Wet, gray CLAY.

Wet, gray SAND.

End wood debris.

Trace gravel.

Bottom of Boring at 30.0 Feet.

Started 12/15/14.

Completed 12/15/14.
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Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-6
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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S-1

S-2

S-3

S-4

S-5

S-6

16

8

12

8

7

9

13

14

18

13

17

13

7

13

8

12

19

44

30

44

18

9

8

7

12

19

20

41

31

41

Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

(<0.1)

(10.5)

(<0.1)

(0.1)

(0.1)

(<0.1)

(<0.1)

(<0.1)

(<0.1)

(<0.1)

ML

SP

ML

SM

ML

SP

SM

SM

SM

CL

SP

ML

3 inches of Asphalt over damp, brown to dark
brown, slightly sandy, gravelly SILT.

(Medium dense), damp-moist, gray SAND.

(Stiff), moist, gray SILT over moist-wet, gray
SAND with silt pockets.

(Loose), moist-wet, gray SAND with silt
pockets.

(Stiff) SILT with trace sand, wood debris/saw
dust/wood fragments/pulp,.

Becomes sandy.

(Medium dense), wet, gray SAND.

(Medium dense), very wet, gray SAND with
trace silt.

(Medium dense), very wet, gray SAND with
wood debris.

1-inch CLAY seam over (very stiff), very wet,
silty SAND with wood debris.

(Medium dense), very wet, gray SAND with
trace gravel.

(Very stiff), very wet, gray SILT.

Bottom of Boring at 30.0 Feet.

Started 12/12/14.

Completed 12/12/14.

0

5

10

15

20

25

30

35

50+

100+

Depth
in Feet

20 60

0 10 20 40

80

Water Content in Percent

30

Boring Log JT-MW-06D

LAB
TESTS
& (PID)

STANDARD
PENETRATION RESISTANCE

Sample Blows per Foot

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

0 40

Graphic
Log

Well
ConstructionSoil Descriptions

USCS
Class

Location: Lat: 47.667378 Long: -122.394167
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

17800-56

Figure A-7
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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S-1

S-2

S-3

20

10

3

18

6

14

14

50/3''

9

3

10

3

8

26

8

4

9

6

18

24

Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

(4.5)

(2.4)

(18.2)

(22.3)

(2.8)

(4.5)

(0.2)

(<0.1)

GP

SP

ML

SP

SM

ML

CL

3 inches of Asphalt over (medium dense),
damp, brown-black, slightly sandy, silty
GRAVEL with wood debris.

(Loose), moist-wet, gray SAND.

(Medium stiff), wet, gray SILT.

(Very loose), wet, gray SAND with wood
fragments.

(Very loose), wet, gray, slightly silty SAND
with wood debris/fragments.

(Medium dense), silty SAND with abundant
wood fragments/pulp/debris.

(Stiff), wet, gray SILT.

Very wet, gray CLAY with wood debris/pulp.

Bottom of Boring at 21.5 Feet.

Started 12/12/14.

Completed 12/12/14.
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Figure A-8
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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S-1

S-2

S-3

S-4

S-5

11

6

3

1

4

3

3

1

13

5

2

2

4

3

5

3

10

4

2

1

7

3

4

1

Flush mount
monument

Concrete

Bentonite
chips

10-20 Silica
sand

Screened 2"
PVC

ATD

(2.6)

(2.5)

(1.9)

(3.0)

(109)

(1.6)

(1.4)

(0.9)

(1.7)

SM

ML

SM

6 inches of Asphalt over damp, brown-black,
silty, gravelly SAND, trace wood.

(Medium dense), brown-black, silty, gravelly
SAND with wood fragments.

(Loose), black, silty SAND.

(Very loose), black, silty SAND, trace gravel.

(Very soft), black, sandy SILT.

(Loose), gray, silty SAND, trace gravel, trace
wood fragments.

(Very loose), gray, silty SAND, trace gravel,
trace wood fragments.

(Loose), gray, slightly silty SAND, trace wood
fragments.

Bottom of Boring at 20.0 Feet.

Started 12/16/14.

Completed 12/16/14.
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Figure A-9
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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(>300)
Petroleum-like
odor, MS

(20.6) Very
slight odor,
NS

(17.3) Very
slight odor,
NS

(4.3) No
odor, NS

(3.1) No
odor, NS

S-1

S-2

S-3

ML

SM

SP

OL

PT

ML

SP

ML

ATD

4 inches of Concrete over damp, gray-brown,
sandy SILT.

Moist, gray, slightly silty SAND, concrete
debris.

Wet, gray SAND.

3 inches of brown, organic PEAT/SILT with
wood debris.

Wet, gray SILT with wood debris.

Very wet, gray SAND.

Becomes fine SAND.

Very wet, brown-gray, sandy SILT with wood
fragments, organic material.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.
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Location: Lat: 47.667114 Long: -122.394547
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-10

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(1.3)

(0.3)

(0.3)

No odor,
NS

(0.2)

(0.3)

(0.3)

(0.2)

No odor,
NS

S-1

S-2

S-3

S-4

SM

ATD

8 inches of Concrete over damp, gray, silty
SAND, trace gravel.

Damp-moist, silty SAND, trace gravel.

Abundant wood fragments.

Wet, gray, silty SAND, trace gravel.

Abundant wood fragments.

Wet, gray to light brown, silty SAND, trace
gravel, wood fragments, roots.

Wet, gray, silty SAND.

Wet, brown-gray, silty SAND, trace gravel.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.
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Location: Lat: 47.667241 Long: -122.394460
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: M. Smith    Reviewed By: M. Pagel
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Figure A-11
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.4) No
odor, NS

(68.9)
Petroleum-like
odor, MS

(2.3)
Petroleum-like
odor, MS

S-1

S-2

GP

ML

SM

ATD

2 inches of Asphalt over damp, gray-brown,
slightly sandy, silty GRAVEL with wood
fragments/debris.

2-inch SAND seam.

Moist, gray SILT.

Moist-wet, gray, slightly gravelly, silty SAND.

Wet, gray-black, silty, gravelly SAND with
abundant wood fragments.

Bottom of Probe at 9.0 Feet.

Started 12/09/14.

Completed 12/09/14.
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Location: Lat: 47.667406 Long: -122.394496
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-12

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(<0.1) No
odor, NS

(0.1) No
odor, NS

(0.2) No
odor, NS

(1.0) No
odor, NS

(0.2) No
odor, NS

S-1

S-2

S-3

S-4

ML

SP

ML

SM

ML

SP

ML

CL

ATD

2 inches of Asphalt over damp, gray-brown,
sandy SILT.

Red staining.

Damp-moist, gray SAND

Moist, gray SILT.

Becomes wet, brown SILT.

Becomes gray.

1-inch SAND seam.

Brown, silty SAND with wood
fragments/debris, organic material.

Very wet, gray, slightly sandy SILT with
organic material, wood debris.

Becomes gray-brown.

Very wet, gray SAND.

Becomes fine SAND.

Wet to very wet, gray SILT.

1-inch CLAY seam.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-42

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet

0

5

10

15

20

25

Location: Lat: 47.667417 Long: -122.394401
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-13

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.1) No
odor, NS

(0.1) No
odor, NS

(0.1) No
odor, NS

S-1

S-2

S-3

ML

SP

ML

CL

ATD

2 inches of Asphalt over damp,
brown-gray-blue, sandy SILT.

Becomes gray.

3-inch SAND seam.

Becomes wet and gray-brown.

Brown, organic, wood debris, sawdust.

Very wet, gray SAND.

Very wet, gray SILT.

Very wet, gray CLAY.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-43

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet

0
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15

20

25

Location: Lat: 47.667359 Long: -122.394420
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-14

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen

P
U

S
H

 P
R

O
B

E
 L

O
G

-E
N

V
  

1
7

8
0

0
5

6
-P

P
-1

2
-1

4
.G

P
J
  

H
C

_
C

O
R

P
.G

D
T

  
4

/2
4

/1
5



(48.7)

(1.1)

(0.8)

S-1

S-2

S-3

S-4

SM

ATD

3 inches of Asphalt over damp, gray, silty
SAND, trace gravel.

Wood fragments.

Moist, wet, gray, silty, gravelly SAND, trace
wood fragments.

Abundant wood fragments.

Wet, brown-gray, silty SAND, trace gravel.

Wood

Abundant wood fragments.

Wet, brown-gray, silty SAND, trace gravel.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-44

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667358 Long: -122.394068
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: M. Smith    Reviewed By: M. Pagel

17800-56

Figure A-15

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.7)

(0.8)

(1.7) Slight
odor, MS

(0.6)

S-1

S-2

S-3

S-4

SM

ATD

3 inches of Asphalt over damp, gray, slightly
gravelly, silty SAND.

Moist, light brown-gray, slightly gravelly, silty
SAND.

Wet, light brown-gray, silty SAND, trace
gravel.

Wet, black, silty SAND, trace gravel, slight
odor, sheen, wood fragments.

Wet, gray to light brown, silty SAND, trace
gravel.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-45

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667487 Long: -122.393854
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: M. Smith    Reviewed By: M. Pagel

17800-56

Figure A-16

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(1.3)

(1.4)

(1.1)

S-1

S-2

S-3

S-4

SM

ATD

3 inches of Asphalt over damp-moist, gray,
silty, gravelly SAND, trace plastic fragments.

Wet, gray, silty SAND, trace gravel, trace
plastic fragments.

Abundant wood fragments.

Wet, gray to dark brown, silty, gravelly
SAND, wood, plastic fragments.

Wet, gray, silty SAND, trace gravel, trace
plastic, wood fragments.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-46

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet

0

5

10

15

20

25

Location: Lat: 47.667526 Long: -122.394249
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: M. Smith    Reviewed By: M. Pagel

17800-56

Figure A-17

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.6) No
odor, NS

(1.3)

(0.6) No
odor, NS

(0.2) No
odor, NS

S-1

S-2

S-3

S-4

ML

SP

SM

ML

SP

CL

SP

ATD

3 inches of Asphalt over damp, brown,
slightly sandy, slightly gravelly SILT.

Wood debris.

Damp, gray SAND with trace gravel, rubbish
(plastic).

Becomes silty SAND.

WOOD (sawdust, dark brown wood debris).

Wet, dark brown, sandy SILT with organic
material.

Very wet, gray SAND.

Very wet, gray CLAY.

Very wet, gray SAND.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-47

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet

0
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Location: Lat: 47.667534 Long: -122.394359
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-18

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(1.6) No
odor, NS

(1.8) No
odor, NS

(2.0) No
odor, NS

(7.6) No
odor, NS

S-1

S-2

S-3

S-4

ML

SP

ML

SP

ML

OL

GP

SM

SP

ML

SP

ML

CL

SP

ATD

3 inches of Asphalt over damp, gray-brown,
slightly sandy, gravelly SILT.

Becomes gray SILT.

Moist, gray SAND.

Moist, gray SILT.

Becomes sandy, gravelly SAND.

Wood debris.

Organic material, dark brown SILT with trace
sand.

Very wet, sandy GRAVEL.

Very wet, brown, silty SAND.

Becomes gray SAND.

Wet, gray SILT.

Very wet, gray SAND.

Very wet, gray SILT.

3-inch CLAY seam.

Very wet, gray SAND.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-48

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet

0
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25

Location: Lat: 47.667542 Long: -122.394445
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-19

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(21.1)
Petroleum-like
odor

(1.2) No
odor, NS

(2.4) No
odor, SS

(1.8) No
odor, NS

S-1

S-2

S-3

ML

SP

ML

SP

GP

SM

ML

CL

ML

SP

3 inches of Asphalt over damp, brown-gray,
slightly gravelly, sandy SILT.

8-inch layer of wood debris.

Moist-wet, gray SAND.

Wet, gray SILT.

Very wet, gray SAND.

Becomes gravelly.

Very wet, sandy GRAVEL.

Very wet, silty SAND.

Wet, gray SILT.

Very wet, gray CLAY.

Very wet, gray SILT.

Rock, ~2" diameter.

Very wet, gray SAND.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-49

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667572 Long: -122.394544
Approximate Ground Surface Elevation: 25 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-20

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(66.8)
Petroleum-like
odor, MS

(1.8) No
odor, NS

(2.2) No
odor, NS

(0.1) No
odor, NS

(0.1) No
odor, NS

S-1

S-2

S-3

S-4

ML

SP

SW

SP

CL

SP

ATD

4 inches of Asphalt over damp, brown-gray,
sandy, slightly gravelly SILT.

Wood debris.

Becomes moist, dark gray.

Becomes wet.

Becomes light brown.

Wet, red-brown SAND, wood debris.

Becomes very gravelly, very wet, gray-brown.

Becomes gray, fine SAND.

Very wet, gray CLAY.

Very wet, gray SAND.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-50

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667713 Long: -122.394031
Approximate Ground Surface Elevation: 25 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-21

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(49.2)
Solvent/petroleum-like
odor, HS

(1.0)
Solvent/petroleum-like
odor, HS

(0.9)

(2.3) Slight
odor, NS

(0.1) No
odor, NS

S-1

S-2

S-3

S-4

ML

ML

SP

SW

CL

ML

ATD

3 inches of Asphalt over damp, brown,
sandy, gravelly SILT.

Becomes dark gray-black.

Moist, dark gray-black, sandy, gravelly SILT.

Becomes gray.

Wet, light brown to red-brown SAND.

Becomes silty with wood debris.

Becomes very wet, gray.

Trace gravel.

Very wet, gray CLAY.

Very wet, gray SILT.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-51

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667717 Long: -122.393942
Approximate Ground Surface Elevation: 25 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel

17800-56

Figure A-22

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.2) No
odor, NS

(0.1) No
odor, NS

(0.3) No
odor, NS

(0.1) No
odor, NS

S-1

S-2

S-3

S-4

SM

ML

SM

GP

SM

ATD

2 inches of Asphalt over damp, light brown to
light gray, silty, gravelly SAND.

1-inch SAND seams over damp, light brown,
sandy SILT.

Moist, light gray to gray, slightly gravelly silty
SAND.

Moist, black, slightly gravelly, silty SAND.

Wet, gray, sandy GRAVEL, trace silt.

Wet, light gray-brown, silty SAND, trace
gravel.

Wet, light gray, silty SAND, trace gravel.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-52

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667725 Long: -122.393406
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: M. Smith    Reviewed By: M. Pagel

17800-56

Figure A-23

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(121.5)
Odor, SS

(16.7)
Diesel-like
odor, MS

(>500)
Solvent-like
odor, NS

(18.7) No
odor, NS

(0.9) No
odor, NS

S-1

S-2

S-3

S-4

ML

SP

ML

OL

SP

SM/ML

SP

SP

CL

ATD

3 inches of Asphalt over damp, gray-brown,
sandy, gravelly SILT.

3-inch seam of damp, dark gray SILT.

Moist, gray SAND.

Charcoal fragment.

Moist, gray to dark gray-brown SILT with
organic material.

Moist, gray SAND.

2-inch black, silty SAND seam with sheen
and diesel-like odor.

Wet, gray, very silty SAND to very sandy
SILT.

Very wet, gray, slightly gravelly, very silty
SAND to very sandy SILT.

Very wet, gray SAND.

Very wet, gray CLAY.

Bottom of Probe at 20.0 Feet.

Started 12/08/14.

Completed 12/08/14.

LAB
TESTS
& (PID)

Push Probe Log JT-US-53

Sample
Graphic

Log Soil Descriptions
USCS
Class

Depth
in Feet
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Location: Lat: 47.667600 Long: -122.395004
Approximate Ground Surface Elevation: 31 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-24
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.2) No
odor, NS

(0.3) No
odor, NS

(<0.1) No
odor, NS

(0.1) No
odor, NS

S-1

S-2

S-3

ML

OL

PT

ML

SP

CL

ML

3 inches of Asphalt over damp-moist,
black-brown, sandy SILT with organic
material (peat).

Wood debris/fragments, organic material.

Very wet, brown-gray, sandy SILT.

Very wet, brown SAND.

3-inch gray SILT seam.

Very wet, brown-gray SAND.

Very wet, gray CLAY.

(Very dense), very wet, gray SILT.

Bottom of Probe at 20.0 Feet.

Started 12/09/14.

Completed 12/09/14.
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Location: Lat: 47.667720 Long: -122.393868
Approximate Ground Surface Elevation: 25 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-25
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(1.3) No
odor, NS

(<0.1) No
odor, NS

(<0.1) No
odor, NS

(<0.1) No
odor, NS

S-1

S-2

S-3

GP

PT

SP

ML

SP

SM

ML

ATD

4 to 6 inches of Concrete over damp-moist,
dark gray-brown, slightly sandy, silty
GRAVEL with cobbles (2" diameter).

Wood fragments.

2 inches of black, organic PEAT.

Wet, gray sand.

Very wet, gray SILT.

Becomes brown.

Wood fragments/debris.

Very wet, gray SAND.

Wood debris. Becomes silty.

Wet, gray-brown SILT.

Bottom of Probe at 20.0 Feet.

Started 12/10/14.

Completed 12/10/14.
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Location: Lat: 47.667063 Long: -122.394543
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-26
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.1) No
odor, NS

(0.3) No
odor, NS

(0.6) No
odor, SS

(0.4) No
odor, NS

(<0.1) No
odor, NS

S-1

S-2

S-3

S-4

GP

SP

ML

SP

SM

SP

3 inches of Asphalt over damp, gray-brown,
sandy, silty GRAVEL.

Damp, gray SAND.

Damp-moist, gray SILT.

Wet, gray SAND.

Rock

Becomes silty.

Becomes very wet, gray-brown.

Wood debris.

Becomes gray-brown SAND.

Bottom of Probe at 20.0 Feet.

Started 12/10/14.

Completed 12/10/14.
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Location: Lat: 47.667403 Long: -122.394017
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-27

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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(0.7) Very
slight
petroleum-like
odor, NS

(0.2) No
odor, NS

(<0.1) No
odor, NS

(<0.1) No
odor, NS

S-1

S-2

S-3

GP

SP

ML

SP

SM

SP

SM

ML

SP

ATD

3 inches of Asphalt over damp, gray-brown,
sandy, silty GRAVEL.

Damp, gray SAND.

Damp, gray SILT with gravel.

Wet, gray-brown SAND.

6 inches of silty SAND.

Becomes gray.

Becomes brown, silty SAND.

Very wet, brown SILT with trace sand.

Very wet, gray-brown SAND.

Becomes gray.

1-inch SILT pocket.

Bottom of Probe at 20.0 Feet.

Started 12/10/14.

Completed 12/10/14.
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Location: Lat: 47.667374 Long: -122.393906
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984
Vertical Datum: MSL

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin    Reviewed By: M. Pagel
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Figure A-28

12/14

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. NS = No Sheen;  SS = Slight Sheen;  MS = Moderate Sheen;  HS = Heavy Sheen
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APPENDIX B 
CHEMICAL DATA QUALITY REVIEW FOR 
ADDITIONAL SAMPLE DELIVERY GROUPS 
ZV07, ZV45, ZW20, AND ZX98 
 

Between November and December 2014, 71 soil samples, 28 groundwater samples, three field 

duplicates, and eight trip blanks were collected. In January 2015, five sediment samples and one trip 

blank were collected. The samples were submitted to Analytical Resources, Inc. (ARI), of Tukwila, 

Washington, for analysis. The laboratory reported results as ARI Job Numbers ZM61, ZN93, ZO63, 

ZO64, ZO65, ZP39, ZQ10, ZQ89, and ZS52. Data validation of those samples was conducted and 

reported by Pyron Environmental; the data validation report is presented as an attachment to this 

appendix. 

Additional analyses were conducted on selected soil samples and reported as ARI Job Numbers ZV07 

and ZV45. Additional water samples were collected in February 2015 and reported as ARI Job Numbers 

ZW20 and ZX98. These additional results were validated by a Hart Crowser chemist. The results of this 

data validation are presented below. 

Selected soil samples were analyzed for one or more of the following: 

 Diesel and motor‐oil‐range organics by Washington State Department of Ecology (Ecology) 

method NWTPH‐Dx; and 

 Leachable lead by Toxicity Characteristic Leaching Procedure (TCLP) by EPA Method 1311/6010C. 

The water samples were analyzed for one or more of the following: 

 Semivolatile organic compounds (SVOCs) by EPA Method 8270D; 

 Diesel‐ and motor‐oil‐range organics by Ecology method NWTPH‐Dx with and without acid and 

silica gel cleanup; and 

 Total suspended solids (TSS) by Standard Method 2540D. 

The laboratory performed ongoing quality assurance/quality control (QA/QC) reviews of laboratory 

procedures. Hart Crowser performed the data review using laboratory QC results summary sheets to 

check that they met data quality objectives for the project. Our data review followed the format 

outlined in the National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) 

and National Functional Guidelines for Inorganic Superfund Data Review (EPA 2010), modified to 

include specific criteria of the individual analytical methods. The following criteria were evaluated in 

the validation process: 

 Sample preservation and holding times; 

 Method blanks; 

 Surrogate recoveries; 

 Laboratory control sample (LCS) recoveries; 
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 Matrix spike (MS) recoveries; 

 Internal standard (IS) recoveries; 

 Calibration criteria; and 

 Reporting limits (RLs). 

The data were determined to be acceptable for use as qualified. Full laboratory results are at the end 

of this appendix. Results of the data review follow. 

SAMPLE RECEIVING NOTES AND DISCREPANCIES 
ZV07. The three soil samples reported under this sample delivery group (SDG) (samples JT‐US‐53‐S2, 

JT‐US‐50‐S1, and JT‐US‐51‐S2) were originally included in SDGs ZO63 and ZO64. The soil samples were 

frozen to extend holding times. Sample JT‐US‐51‐S2 was inadvertently entered into the laboratory 

system as JT‐US‐51‐52. The laboratory was contacted by email on December 22, 2014, for follow‐up 

analyses for total petroleum hydrocarbons as gasoline, diesel, and motor oil. No sample volume had 

been collected for gasoline analysis, and that analysis was not performed. Because of a 

miscommunication at the laboratory, the samples were not extracted for diesel and motor oil until 

after the 14‐day holding time for the NWTPH‐Dx method. Sample results were qualified as estimated 

(J) because of the holding time exceedance. 

ZV45. The two soil samples reported under this SDG (samples MW‐07S‐S1 and JT‐US‐51‐S1) were 

originally included in SDGs ZO63 and ZP39. The laboratory was contacted by email for follow‐up 

analyses for leachable lead. 

LABORATORY DETECTION LIMITS 
Reported detection limits and analytical results were adjusted for moisture content and any required 

dilution factors. Detections that fell between the method detection limit (MDL) and the reporting limit 

(RL) were qualified as estimated (J) by ARI. The J qualifier was changed to T to be consistent with 

Washington State’s Environmental Information Management database. 

SOIL SAMPLES 

Diesel- and Motor-Oil-Range Hydrocarbons 

Analytical Methods 

The samples were prepared following EPA Method 3546. The samples were analyzed by a gas 

chromatograph (GC) fitted with a flame ionization detector (GC/FID) following the NWTPH‐Dx method. 

Sample Holding Times 

The samples were extracted past the 14‐day method‐recommended holding time. Sample results for 

JT‐US‐53‐S2, JT‐US‐50‐S1, and JT‐US‐51‐S2 were qualified as estimated (J) because of the holding time 

exceedance. 
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Blank Contamination 

No target analytes were detected in laboratory blanks. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits. 

Laboratory Control Sample Recovery 

The LCS recoveries were within laboratory control limits. 

Calibration Criteria 

The initial calibration curve (ICAL) was within acceptance criteria. The calibration check verifications 

(CCVs) were within laboratory control limits. 

TCLP Lead 

Analytical Methods 

Leachable lead was prepared by EPA Method 1311 and analyzed by EPA Method 6010C. 

Sample Holding Times 

The samples were prepared and analyzed within holding time limits. 

Blank Contamination 

No target analytes were detected in laboratory blanks. 

Matrix Spike Recovery 

Matrix spike recoveries were within method control limits. 

Laboratory Duplicate Sample Analysis 

The relative percent differences (RPDs) between replicate measurements were within method control 

limits. 

Calibration Criteria 

The CCVs were within laboratory control limits. 

GROUNDWATER SAMPLES 

SVOCs 

Analytical Methods 

The sample was prepared following EPA Method 3520C. The sample was analyzed by GC fitted with a 

mass spectrometer (MS) following EPA Method 8270D. 
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Sample Holding Times 

The sample was prepared and analyzed within the holding time limits. 

Blank Contamination 

No target analytes were detected in the method blanks. 

Surrogate Recovery 

Surrogate recoveries were within laboratory control limits. 

Laboratory Control Sample Recovery 

LCS recoveries were within laboratory control limits with the following exceptions: 

 LCS/LCSD‐030315. The recoveries for all target analytes in the LCS fell within laboratory control 

limits. The recoveries for 2,4‐dimethylphenol and carbazole fell below laboratory control limits in 

the LCS duplicate. As one batch QC sample was within laboratory control limits, the associated 

sample was not qualified for 2,4‐dimethylphenol or carbazole. 

Internal Standard Recoveries 

The IS recoveries were within acceptance criteria. 

Calibration Criteria 

The ICAL was within acceptance criteria. The CCVs were within laboratory control limits with the 

following exception: 

 CCV 031415. The recoveries for hexachlorocyclopentadiene and benzidine failed low. Benzidine 

was not a target analyte; no results were qualified for that analyte. The result for 

hexachlorocyclopentadiene in sample HC‐MW‐7S was qualified as estimated (J). 

Diesel and Motor Oil Range Hydrocarbons 

Analytical Methods 

The sample was extracted following EPA Method 3510C. The sample was extracted again following 

EPA Method 3510 C, and the second extract was acid and silica gel cleaned following the NWTPH‐Dx 

method. The sample extracts were analyzed by GC/FID following NWTPH‐Dx method. 

Sample Holding Times 

The sample was originally prepared within the holding time limits. The sample was re‐extracted past 

the holding time limits for the acid and silica gel cleanup analysis. The results for the re‐extraction 

were qualified as estimated (J) due to the holding time exceedance. 

Blank Contamination 

No target analytes were detected in laboratory blanks. 
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Surrogate Recovery 

Surrogate recoveries were within laboratory control limits. 

Laboratory Control Sample Recovery 

LCS recoveries were within laboratory control limits. 

Calibration Criteria 

The ICAL was within acceptance criteria. The CCVs were within laboratory control limits. 

Conventional Analyses 

Analytical Methods 

TSS was determined by Standard Method 2540D.  

Sample Holding Times 

The sample met holding time limits. 

Blank Contamination 

No target analytes were detected in laboratory blanks. 

Laboratory Control Sample Recovery 

LCS recoveries for TSS were within laboratory control limits. 
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Pyron Environmental, Inc. 





 
 

Data Validation Report 
 

Jacobson Terminals Remedial Investigation 
Seattle, Washington 

 
 

Laboratory SDG Numbers:   

ZM61, ZN93, ZO63, ZO64, ZO65,  
ZP39, ZQ10, ZQ89, ZS52 

 
 
 
 
 
 

Prepared for: 
 

Hart Crowser, Inc. 
1700 Westlake Ave N, Suite 200 

Seattle, WA  98109‐6212 
 

 
 

Prepared by: 
 

Pyron Environmental, Inc. 
3530 32nd Way NW 
Olympia, WA 98502 

 
 
 
 
 
 
 
 

March 30, 2015 

 



Pyron Environmental, Inc. 
Data Validation Report 
Jacobson RI_2014 

 

Page 2 of 46  

ACRONYMS 

%D  Percent difference 

%R  Percent recovery 

%RSD  Percent relative standard deviation 

AMU  Atomic mass unit 

BFB  Bromofluorobenezene 

CCB  Continuing calibration blank 

CCV  Continuing calibration verification 

CF  Calibration factor 

CLP  U.S. EPA Contract Laboratory Program 

COC  Chain‐of‐custody 

CVAA  Cold vapor atomic absorption  

EPA  U.S. Environmental Protection Agency 

GC/MS  Gas chromatograph/mass spectrometer 

ICAL  Initial calibration 

ICB  Initial calibration blank 

ICP/MS  Initial calibration verification 

ICV  Initial calibration verification 

LCS  Laboratory control sample 

MDL  Method detection limit 

MS  Matrix spike 

MSD  Matrix spike duplicate 

mg/L  Milligram per liter 

μg/kg  Microgram per kilogram 

μg/L  Microgram per liter 

NFGs  CLP National Functional Guidelines for Data Review (EPA 2014a, 2014b) 

PCBs  Polychlorinated biphenyls 

QC  Quality control 

RL  Reporting limit 

RPD  Relative percent difference 

SDG  Sample delivery group 

SRM  Standard reference material 

TOC  Total organic carbon 

TPH  Total petroleum hydrocarbon 
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TS  Total solids 

TSS  Total suspended solids 

TVS  Total volatile solids 

VOCs  Volatile organic compounds 
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INTRODUCTION 

This report presents and discusses findings of the data validation performed on analytical data 
for samples collected during November 2014 through January 2015 for the referenced project. 
The  laboratory reports validated herein were submitted by Analytical Resources,  Inc. (ARI)  in 
nine sample delivery groups  (SDGs): ZM61, ZN93, ZO63, ZO64, ZO65, ZP39, ZQ10, ZQ89, and 
ZS52. 
 
A Level  III validation  (Stage 2B as defined  in EPA 2009) was performed on all data  reported 
herein. The validation  followed  the procedures specified  in USEPA CLP Functional Guidelines 
([NFGs],  EPA  2014a  &  2014b),  with  modifications  to  accommodate  project  and  analytical 
method  requirements.  The  numerical  quality  assurance/quality  control  (QA/QC)  criteria 
applied to the validation were in accordance with those specified in Sampling and Analysis Plan 
([SAP], Hart Crowser, Inc., 2013) and the current performance‐based control limits established 
by the laboratory (laboratory control limits).  Instrument calibration, frequency of QC analyses, 
and  analytical  sequence  requirements  were  evaluated  against  the  respective  analytical 
methods. 
 
Validation  findings are discussed  for each QC parameter pertinent  to each  type of analyses 
evaluated.  Qualified data with applied data qualifiers are summarized in the Summary section 
at  the  end  of  this  report.  Samples  and  the  associated  analyses  validated  herein  are 
summarized as follows: 
 

Field  
Sample ID 

Lab  
Sample 
ID 

Sampling 
Date  Matrix 

Analysis 

VOCs  PCBs  Metals  TPH  Miscelluneous 

JT‐6  ZM61A  11/25/14  Water  X  X  X    TSS 

JT‐5  ZM61B  11/25/14  Water  X  X  X    TSS 

SRW‐1  ZM61C  11/25/14  Water  X  X  X    TSS 

JT‐10  ZM61D  11/25/14  Water  X  X  X    TSS 

JT‐12  ZM61E  11/25/14  Water  X  X  X    TSS 

SRW‐2  ZM61F  11/25/14  Water  X  X  X    TSS 

JT‐7  ZM61G  11/26/14  Water  X  X  X    TSS 

MW‐200  ZM61H  11/26/14  Water  X  X  X    TSS 

JT‐9  ZM61I  11/26/14  Water  X  X  X    TSS 

JT‐3  ZM61J  11/26/14  Water  X  X  X    TSS 

TRIP BLANKS (1)  ZM61K  11/25/14  Water  X         

TRIP BLANKS (2)  ZM61L  11/25/14  Water  X         

TRIP BLANKS (3)  ZM61M  11/25/14  Water  X         

JT‐6  ZM61N  11/25/14  Water      X     
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Field  
Sample ID 

Lab  
Sample 
ID 

Sampling 
Date  Matrix 

Analysis 

VOCs  PCBs  Metals  TPH  Miscelluneous 

JT‐5  ZM61O  11/25/14  Water      X     

SRW‐1  ZM61P  11/25/14  Water      X     

JT‐10  ZM61Q  11/25/14  Water      X     

JT‐12  ZM61R  11/25/14  Water      X     

SRW‐2  ZM61S  11/25/14  Water      X     

JT‐7  ZM61T  11/26/14  Water      X     

MW‐200  ZM61U  11/26/14  Water      X     

JT‐9  ZM61V  11/26/14  Water      X     

JT‐3  ZM61W  11/26/14  Water      X     

MW‐100  ZN93A  12/05/14  Water  X  X  X    TSS 

SRW‐3  ZN93B  12/05/14  Water  X  X  X    TSS 

JT‐11  ZN93C  12/05/14  Water  X  X  X    TSS 

JT‐4  ZN93D  12/05/14  Water  X  X  X    TSS 

JT‐1100  ZN93E  12/05/14  Water  X  X       

JT‐400  ZN93F  12/05/14  Water      X     

Trip Blank 1  ZN93G  12/05/14  Water  X         

MW‐100  ZN93H  12/05/14  Water      X     

SRW‐3  ZN93I  12/05/14  Water      X     

JT‐11  ZN93J  12/05/14  Water      X     

JT‐4  ZN93K  12/05/14  Water      X     

JT‐400  ZN93L  12/05/14  Water      X     

JT‐US‐53‐S1  ZO63A  12/08/14  Soil  X  X       

JT‐US‐53‐S2  ZO63B  12/08/14  Soil  X  X  X  HC   

JT‐US‐53‐S3  ZO63C  12/08/14  Soil  X  X    HC   

JT‐US‐53‐S4  ZO63D  12/08/14  Soil  X  X       

JT‐US‐52‐S2  ZO63E  12/08/14  Soil  X  X       

JT‐US‐52‐S4  ZO63F  12/08/14  Soil  X  X       

JT‐US‐50‐S1  ZO63G  12/08/14  Soil  X  X  X     

JT‐US‐50‐S2  ZO63H  12/08/14  Soil  X  X       

JT‐US‐50‐S3  ZO63I  12/08/14  Soil  X  X       

JT‐US‐51‐S1  ZO63J  12/08/14  Soil  X  X  X  HC   

JT‐US‐51‐S2  ZO63K  12/08/14  Soil  X  X    HC   

JT‐US‐51‐S3  ZO63L  12/08/14  Soil  X  X       

JT‐US‐51‐S4  ZO63M  12/08/14  Soil  X  X       

JT‐US‐45‐S2  ZO63N  12/08/14  Soil  X  X  X     



Pyron Environmental, Inc. 
Data Validation Report 
Jacobson RI_2014 

 

Page 6 of 46  

Field  
Sample ID 

Lab  
Sample 
ID 

Sampling 
Date  Matrix 

Analysis 

VOCs  PCBs  Metals  TPH  Miscelluneous 

JT‐US‐45‐S4  ZO63O  12/08/14  Soil  X  X  X     

JT‐US‐44‐S1  ZO63P  12/08/14  Soil  X  X  X     

JT‐US‐44‐S2  ZO63Q  12/08/14  Soil  X  X  X     

JT‐US‐44‐S3  ZO63R  12/08/14  Soil  X  X  X     

JT‐US‐46‐S2  ZO64A  12/08/14  Soil  X  X       

JT‐US‐46‐S4  ZO64B  12/08/14  Soil  X  X       

JT‐US‐47‐S2  ZO64C  12/08/14  Soil  X  X       

JT‐US‐47‐S3  ZO64D  12/08/14  Soil  X  X       

JT‐US‐47‐S4  ZO64E  12/08/14  Soil  X  X       

JT‐US‐41‐S2  ZO64F  12/09/14  Soil  X  X  X  X  TOC,TS 

JT‐US‐49‐S1  ZO64G  12/09/14  Soil  X  X       

JT‐US‐49‐S2  ZO64H  12/09/14  Soil  X  X       

JT‐US‐49‐S3  ZO64I  12/09/14  Soil  X  X       

JT‐US‐48‐S2  ZO64J  12/09/14  Soil  X  X       

JT‐US‐48‐S4  ZO64K  12/09/14  Soil  X  X       

JT‐US‐42‐S2  ZO64L  12/09/14  Soil  X  X  X  X  TOC,TS 

JT‐US‐42‐S3  ZO64M  12/09/14  Soil  X  X       

JT‐US‐40‐S2  ZO64N  12/09/14  Soil  X  X  X  X  TOC,TS 

JT‐US‐40‐S3  ZO64O  12/09/14  Soil  X  X  X     

JT‐US‐43‐S2  ZO65A  12/09/14  Soil  X  X  X  X  TOC,TS 

JT‐US‐43‐S3  ZO65B  12/09/14  Soil  X  X       

JT‐US‐39‐S1  ZO65C  12/09/14  Soil  X  X  X  X  TOC,TS 
JT‐US‐39‐S2  ZO65D  12/09/14  Soil  X  X  X  X  TOC,TS 
JT‐US‐54‐S2  ZO65E  12/09/14  Soil  X  X       

JT‐US‐54‐S3  ZO65F  12/09/14  Soil  X  X       

JT‐US‐55‐S1  ZO65G  12/10/14  Soil  X  X    X  TOC,TS 

JT‐US‐55‐S2  ZO65H  12/10/14  Soil  X  X    X   

JT‐US‐56‐S2  ZO65I  12/10/14  Soil  X  X       

JT‐US‐56‐S3  ZO65J  12/10/14  Soil  X  X       

JT‐US‐57‐S1  ZO65K  12/10/14  Soil  X  X    HC   

JT‐US‐57‐S2  ZO65L  12/10/14  Soil  X  X       

Trip Blank  ZO65M  12/10/14  Water  X         

MW‐08S‐S2  ZP39A  12/11/14  Soil  X  X  X    TOC,TS 
MW‐08S‐S3  ZP39B  12/11/14  Soil  X  X  X    TOC,TS 
MW‐08S‐S4  ZP39C  12/11/14  Soil  X  X  X    TOC,TS 
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Field  
Sample ID 

Lab  
Sample 
ID 

Sampling 
Date  Matrix 

Analysis 

VOCs  PCBs  Metals  TPH  Miscelluneous 

MW‐07S‐S1  ZP39D  12/11/14  Soil  X  X  X  X  TOC,TS 
JT‐MW‐07S‐S2  ZP39E  12/12/14  Soil  X  X  X  X  TOC,TS 
JT‐MW‐07S‐S3  ZP39F  12/12/14  Soil  X  X  X  X  TOC,TS 
JT‐MW‐07S‐S4  ZP39G  12/12/14  Soil  X  X  X  X  TOC,TS 
JT‐MW‐06D‐S2  ZP39H  12/12/14  Soil  X  X       

JT‐MW‐06D‐S3  ZP39I  12/12/14  Soil  X  X       

JT‐MW‐06D‐S4  ZP39J  12/12/14  Soil  X  X       

JT‐MW‐06D‐S5  ZP39K  12/12/14  Soil  X  X       

JT‐MW‐03D‐S1  ZP39L  12/15/14  Soil  X  X  X  X   

JT‐MW‐03D‐S2  ZP39M  12/15/14  Soil  X  X  X  X   

JT‐MW‐03D‐S3  ZP39N  12/15/14  Soil  X  X  X     

JT‐MW‐03D‐S4  ZP39O  12/15/14  Soil  X  X  X     

JT‐MW‐03D‐S5  ZP39P  12/15/14  Soil  X  X       

TRIP BLANKS  ZP39Q  12/11/14  Water  X         

JT‐MW‐04D‐S1  ZQ10A  12/16/14  Soil  X  X       

JT‐MW‐04D‐S2  ZQ10B  12/16/14  Soil  X  X       

JT‐MW‐04D‐S3  ZQ10C  12/16/14  Soil  X  X       

JT‐MW‐04D‐S4  ZQ10D  12/16/14  Soil  X  X       

JT‐MW‐04D‐S5  ZQ10E  12/16/14  Soil  X  X       

JT‐MW‐04D‐S6  ZQ10F  12/16/14  Soil  X  X       

JT‐MW‐01S‐S2  ZQ10G  12/16/14  Soil  X  X  X    TOC,TS 
JT‐MW‐01S‐S3  ZQ10H  12/16/14  Soil  X  X  X    TOC,TS 
JT‐MW‐01S‐S4  ZQ10I  12/16/14  Soil  X  X  X    TOC,TS 
JT‐MW‐01S‐S5  ZQ10J  12/16/14  Soil  X  X  X    TOC,TS 
Trip Blank  ZQ10K  12/16/14  Water  X         

IW‐5D‐GW  ZQ89A  12/23/14  Water  X  X      TSS 

MW‐4‐GW  ZQ89B  12/23/14  Water  X  X  X  X  TSS 

MW‐400‐GW  ZQ89C  12/23/14  Water  X  X  X  X   

HC‐MW‐1‐GW  ZQ89D  12/23/14  Water  X  X  X  X  TSS 

JT‐MW‐07S‐GW  ZQ89E  12/23/14  Water  X  X  X    NH3,TSS 

JT‐MW‐04D‐GW  ZQ89F  12/23/14  Water  X  X  X    NH3,TSS 

JT‐MW‐08S‐GW  ZQ89G  12/23/14  Water  X  X  X    TSS 

JT‐MW‐01S‐GW  ZQ89H  12/23/14  Water  X  X  X    TSS 

JT‐MW‐06D‐GW  ZQ89I  12/23/14  Water  X  X  X    TSS 

JT‐MW‐05S‐GW  ZQ89J  12/23/14  Water  X  X  X    TSS 
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Field  
Sample ID 

Lab  
Sample 
ID 

Sampling 
Date  Matrix 

Analysis 

VOCs  PCBs  Metals  TPH  Miscelluneous 

HC‐MW‐2‐GW  ZQ89K  12/24/14  Water  X  X  X  X  TSS 

HC‐MW‐3‐GW  ZQ89L  12/24/14  Water  X  X  X  X  TSS 

IW‐5S‐GW  ZQ89M  12/24/14  Water  X  X      TSS 

JT‐MW‐02S‐GW  ZQ89N  12/24/14  Water  X  X  X    TSS 

JT‐MW‐03D‐GW  ZQ89O  12/24/14  Water  X  X  X    TSS 

MW‐4‐GW  ZQ89P  12/23/14  Water      X     

MW‐400‐GW  ZQ89Q  12/23/14  Water      X     

HC‐MW‐1‐GW  ZQ89R  12/23/14  Water      X     

JT‐MW‐07S‐GW  ZQ89S  12/23/14  Water      X     

JT‐MW‐04D‐GW  ZQ89T  12/23/14  Water      X     

JT‐MW‐08S‐GW  ZQ89U  12/23/14  Water      X     

JT‐MW‐01S‐GW  ZQ89V  12/23/14  Water      X     

JT‐MW‐06D‐GW  ZQ89W  12/23/14  Water      X     

JT‐MW‐05S‐GW  ZQ89X  12/23/14  Water      X     

HC‐MW‐2‐GW  ZQ89Y  12/24/14  Water      X     

HC‐MW‐3‐GW  ZQ89Z  12/24/14  Water      X     

JT‐MW‐02S‐GW  ZQ89AA  12/24/14  Water      X     

JT‐MW‐03D‐GW  ZQ89AB  12/24/14  Water      X     

TRIP BLANKS  ZQ89AC  12/23/14  Water  X         

JT‐SS‐06  ZS52A  01/12/15  Sediment  X  X  X    NH3,TOC,TS,TVS, S
‐2 

JT‐SS‐07  ZS52B  01/12/15  Sediment  X  X  X    NH3,TOC,TS,TVS, S
‐2 

JT‐SS‐08  ZS52C  01/12/15  Sediment  X  X  X    NH3,TOC,TS,TVS, S
‐2 

JT‐SS‐09  ZS52D  01/12/15  Sediment  X  X  X    NH3,TOC,TS,TVS, S
‐2 

JT‐SS‐10  ZS52E  01/12/15  Sediment  X  X  X    NH3,TOC,TS,TVS, S
‐2 

TRIP BLANK  ZS52F  01/12/15  Water  X         

Notes: 
HC: Hydrocarbon identification (HCID), gasoline, diesel, and lube oil ranges  
Metals:  Arsenic, cadmium, chromium, lead, mercury; total recoverable and dissolved for water samples. 
NH3: Ammonia 
PCBs: Polychlorinated biphenyls 
S‐2: Sulfide 
TOC: Total organic carbon 
TPH: Total petroleum hydrocarbon, diesel and lube oil ranges 
TS: Total solids 
TSS: Total suspended solids 
TVS: Total volatile solids 
VOCs: Volatile organic compounds 
X:  The analysis was requested and performed on the sample. 
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Analytical methods  in  respect  to  analytical  parameters  validated  herein  and  the  laboratory 
performing the analyses are summarized below: 
 

Parameter  Analytical Method  Laboratory 

Volatile Organic Compounds (VOCs)  SW846 Method 8260C 

Analytical Resources, Inc. 
Tukwila, Washington 

Polychlorinated Biphenyls (PCBs)  SW846 Method 8082A 

Metals (arsenic, cadmium, chromium, & lead)  EPA Method 200.8 

Mercury (Water/Soil)  SW846 Methods 7470A/7471A 

TPH‐Diesel & Lube Oil  NWTPH‐Dx 

Hydrocarbon Identification  NWTPH‐HCID 

Ammonia (NH3)  EPA Method 350.1 Modified 

Total Organic Carbon (TOC)  Plumb 1981 

Total Sulfide  SM Method 4500S‐2 D 

Total Solids  SM Method 2540G 

Total Volatile Solids  SM Method 2540G 

Total Suspended Solids  SM Method 2540D 

Notes: 
1. SW846 ‐ USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW‐846, Third Edition, 

December 1996. 
2. EPA Method 200.8  ‐ Method 200.8: Determination of Trace Elements  In Waters And Wastes by  Inductively 

Coupled Plasma ‐ Mass Spectrometry Revision 5.4. 1995. 
3. NWTPH  Methods  ‐  Analytical  Methods  for  Petroleum  Hydrocarbons,  ECY  97‐602.  Washington  State 

Department of Ecology. June 1997. 
4. Plumb  1981  ‐  Procedures  for Handling  and  Chemical  Analysis  of  Sediment  and Water  Samples.  Technical 

Report, EPA/CE‐B1‐1. U.S. Army Corps of Engineers. Plumb, R.H. 1981. 
5. SM ‐ Standard Methods for the Examination of Water and Wastewater, American Public Health Association, 

20th Edition, 1995.   
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DATA VALIDATION FINDINGS 

1. Volatile Organic Compounds (VOCs) by GC/MS (SW846 Method 8260C) 
 
1.1 Sample Management and Holding Times 
 

Temperature for two of the coolers was measured at 7.6°C and 10.4°C, greater than  6°C, 
upon receipt at the laboratory. VOCs samples in these coolers that were collected more 
than four hours prior to the laboratory receipt were considered affected. VOCs results for 
samples JT‐6, JT‐7, JT‐12, SRW‐1, SRW‐2, and MW‐200 were qualified (J) for detects and 
(UJ)  for  non‐detects  as  estimated.  No  other  anomalies were  identified  in  relation  to 
sample preservation, handling, and transport. 
 
Soil and water samples should be preserved  immediately and analyzed within 14 days. 
Unpreserved  soil and water  samples  should be analyzed within  two and  seven days of 
collection,  respectively.  All  samples were  preserved  and  analyzed within  the  required 
holding times, except that samples JT‐10, JT‐12, and SRW‐2 were analyzed one‐day past 
the  14‐day  holding  time  due  to  laboratory  power  outage  and  sample  SRW‐3  was 
analyzed  four  days  past  the  seven‐day  holding  time  (sample  pH measured  at  8  upon 
analysis). VOCs results for these samples were qualified (J) for detects and (UJ) for non‐
detects as estimated.  
 
Samples  JT‐6,  JT‐11,  and  JT‐1100  required  dilution  analyses  for  chlorobenzene.  The 
dilution  analyses  were  performed  one  to  four  days  past  the  14‐day  holding  time. 
Chlorobenzene results for these samples were qualified (J) as estimated.  
 

1.2 GC/MS Instrument Performance Check 
 
Bromofluorobenzene  (BFB)  tuning  was  performed  within  each  12‐hour  interval.  All 
required ion abundance ratios met the method requirements. 
 

1.3 Initial Calibration 
 
The method  requires  that  (1)  if  linear  average  response  factors  (RFs)  is  chosen  as  the 
quantitation option, the percent relative standard deviation  (%RSD) of RFs be ≤20%  for 
target  compounds,  (2)  if  least‐square  linear  regression  is  chosen  for  quantitation,  the 
correlation  coefficient  (r)  be  ≥0.99  and  the  recovery  of  lowest  standard  is within  70‐
130%,  (3)  if  six‐point  non‐linear  (quadratic)  curve  is  chosen  for  quantitation,  the 
coefficient  of  determination  (r2)  be  ≥0.99,  (4)  compound  RFs  are  ≥  the minimum  RF 
specified  in Method 8260C, Table 4, and  (5) a  second  source  standard  (ICV)  should be 
analyzed immediately after the initial calibration and the percent difference (%D) values 
for all target and surrogate compounds should be within ±30%.  
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The Initial calibration either met all the criteria or the outliers had no adverse effects on 
data usability (e.g., %RSD >20% for a compound not detected in samples). 

 
1.4 Calibration Verification 

 
The method  requires  that  (1)  continuing  calibrations  be  analyzed  at  the  beginning  of 
each 12‐hour analysis period prior to the analysis of method blank and samples, (2) the 
%D values be within ±20%, (3) compound RFs are ≥ the minimum RF specified in Method 
8260C,  Table  4,  and  (4)  the  internal  standards  in  the  calibration  verification  standard 
changes by a factor of two (‐50% to + 100%) from that in the mid‐point standard level of 
the most recent  initial calibration sequence. Calibration verification analyses either met 
the criteria or the outliers had no adverse effects on data usability (e.g., biased‐high %D 
value for a compound not detected in samples), except for the following: 
 

Calibration  
Verification ID  Analyte  %D  Bias  Affected Sample 

Data 
Qualifier 

Instrument: NT3 
12/3/14, 1008 

Acrolein 
Hexachlorobutadiene 

‐27.4% 
‐28.3% 

Low 

JT‐6
JT‐5 
SRW‐1 
TRIP BLANKS (1) 
TRIP BLANKS (2) 
TRIP BLANKS (3) 

UJ 

Instrument: NT3 
12/10/14, 1042 

Hexachlorobutadiene  ‐24.7%  Low 

JT‐10
JT‐12 
SRW‐2 
JT‐7 
MW‐200 
JT‐9 
JT‐3 

UJ 

Instrument: NT3 
12/16/14, 1127 

Chloromethane
Bromomethane 
Acetone 
2‐Butanone 
Vinyl Acetate 
4‐Methyl‐2‐pentanone 
2‐Hexanone 
Acrolein 
Acrylonitrile 
1,2‐Dibromo‐3‐chloropropane 
trans‐1,4‐Dichloro‐2‐butene 
Hexachlorobutadiene 

‐22.8%
‐28.8% 
‐28.0% 
‐26.5% 
‐32.0% 
‐22.3% 
‐21.0% 
‐23.2% 
‐27.2% 
‐24.3% 
‐20.7% 
‐23.6% 

Low 

MW‐100 
SRW‐3 
JT‐11 
JT‐1100 

UJ 
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Calibration  
Verification ID  Analyte  %D  Bias  Affected Sample 

Data 
Qualifier 

Instrument: NT5 
12/16/14, 0940 

Chloromethane 
Bromomethane 
Iodomethane 
2‐Chloroethylvinylether 
4‐Methyl‐2‐pentanone 
2‐Hexanone 
Naphthalene 

‐26.3% 
‐60.4% 
‐35.9% 
‐32.3% 
‐22.4% 
‐22.5% 
‐21.2% 

Low 

JT‐US‐53‐S1 
JT‐US‐53‐S2 
JT‐US‐53‐S3 
JT‐US‐53‐S4 
JT‐US‐52‐S4 
JT‐US‐50‐S1 
JT‐US‐50‐S2 
JT‐US‐50‐S3 
JT‐US‐51‐S1 
JT‐US‐51‐S2 
JT‐US‐51‐S3 
JT‐US‐51‐S4 
JT‐US‐45‐S2 
JT‐US‐45‐S4 
JT‐US‐44‐S1 
JT‐US‐44‐S2 

UJ 

Instrument: NT5 
12/17/14, 1207 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Iodomethane 

‐32.4% 
‐25.7% 
‐67.2% 
‐22.4% 
‐61.0% 

Low 

JT‐US‐46‐S2 
JT‐US‐47‐S2 
JT‐US‐47‐S3 
JT‐US‐47‐S4 
JT‐US‐41‐S2 
JT‐US‐49‐S1 
JT‐US‐49‐S2 
JT‐US‐48‐S2 
JT‐US‐48‐S4 
JT‐US‐42‐S2 
JT‐US‐42‐S3 
JT‐US‐40‐S2 
JT‐US‐52‐S2 
JT‐US‐44‐S2 
JT‐US‐44‐S3 
JT‐US‐49‐S3 

J/UJ 

Instrument: NT5 
12/19/14, 0928 

Chloromethane
Vinyl Chloride 
Bromomethane 
Chloroethane 
Iodomethane  
2‐Chloroethylvinylether 

‐28.8%
‐20.9% 
‐36.1% 
‐21.1% 
‐26.4% 
‐22.2% 

Low 
JT‐US‐46‐S4 
JT‐US‐49‐S3 
JT‐US‐40‐S3 

UJ 

Instrument: NT5 
12/17/14, 1207 

Acetone  52.7%  High 

JT‐US‐46‐S2 
JT‐US‐47‐S2 
JT‐US‐47‐S3 
JT‐US‐47‐S4 
JT‐US‐49‐S1 
JT‐US‐48‐S2 
JT‐US‐42‐S2 
JT‐US‐42‐S3 
JT‐US‐40‐S2 
JT‐US‐52‐S2 
JT‐US‐49‐S3 

J 
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Calibration  
Verification ID  Analyte  %D  Bias  Affected Sample 

Data 
Qualifier 

Instrument: NT5 
12/18/14, 1702 

Chloromethane 
Bromomethane 
Chloroethane 
Iodomethane  
Methylene Chloride 
2‐Chloroethylvinylether 

‐26.0% 
‐46.0% 
‐20.6% 
‐47.7% 
‐31.2% 
‐20.1% 

Low 

JT‐US‐43‐S2 
JT‐US‐43‐S3 
JT‐US‐39‐S1 
JT‐US‐39‐S2 
JT‐US‐54‐S2 
JT‐US‐54‐S3 
JT‐US‐55‐S1 
JT‐US‐55‐S2 
JT‐US‐56‐S2 
JT‐US‐56‐S3 

UJ 

Instrument: NT5 
12/18/14, 1702 

2‐Butanone  36.2%  High 
JT‐US‐39‐S2 
JT‐US‐55‐S2 

J 

Instrument: NT5 
12/26/14, 1525 

Chloromethane
Vinyl Chloride 
Bromomethane 
Chloroethane 
Iodomethane 
2‐Chloroethylvinylether 

‐28.8%
‐20.9% 
‐36.1% 
‐21.1% 
‐26.4% 
‐22.2% 

Low 
JT‐US‐57‐S1 
JT‐US‐57‐S2 
Trip Blank 

UJ 

Instrument: NT5 
12/19/14, 928 

Bromomethane 
Acrolein 
2‐Butanone 
2‐Chloroethylvinylether 

‐20.7% 
‐25.1% 
‐20.8% 
‐27.0% 

 

Low 

JT‐MW‐04D‐S1 
JT‐MW‐04D‐S2 
JT‐MW‐04D‐S3 
JT‐MW‐04D‐S4 
JT‐MW‐04D‐S5 
JT‐MW‐04D‐S6 
JT‐MW‐01S‐S2 
JT‐MW‐01S‐S3 
JT‐MW‐01S‐S4 
JT‐MW‐01S‐S5 
Trip Blank 

UJ 

Instrument: NT5 
12/23/14, 0808 

Acrolein 
Acetone 
Acrylonitrile  
Vinyl Acetate 
2‐Butanone 
2‐Chloroethylvinylether 

‐25.4%
‐23.8% 
‐23.4% 
‐27.3% 
‐23.8% 
‐24.8% 

Low 

MW‐08S‐S2 
MW‐08S‐S3 
MW‐08S‐S4 
TRIP BLANKS 

UJ/JT/J 

Instrument: NT5 
12/23/14, 2031 

Chloroethane 
Acrolein 

‐20.7% 
‐26.0% 

Low 

MW‐07S‐S1 
JT‐MW‐07S‐S3 
JT‐MW‐07S‐S4 
JT‐MW‐06D‐S2 
JT‐MW‐06D‐S3 
JT‐MW‐06D‐S4 
JT‐MW‐06D‐S5 
JT‐MW‐03D‐S1 
JT‐MW‐03D‐S2 
JT‐MW‐03D‐S3 
JT‐MW‐03D‐S4 
JT‐MW‐03D‐S5 
JT‐MW‐07S‐S2 

UJ 
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Calibration  
Verification ID  Analyte  %D  Bias  Affected Sample 

Data 
Qualifier 

Instrument: NT2 
1/2/15, 1318 

2‐Butanone 
2‐Hexanone 
2‐Chloroethylvinylether(A) 

‐22.9% 
‐23.8% 
‐26.3% 

Low 

IW‐5D‐GW 
IW‐5S‐GW 
MW‐4‐GW 
MW‐400‐GW 
HC‐MW‐1‐GW 
JT‐MW‐07S‐GW 
JT‐MW‐08S‐GW 
JT‐MW‐01S‐GW 
JT‐MW‐04D‐GW 
JT‐MW‐06D‐GW 
JT‐MW‐05S‐GW 
HC‐MW‐2‐GW 
HC‐MW‐3‐GW 
JT‐MW‐02S‐GW 
JT‐MW‐03D‐GW 
TRIP BLANKS 

UJ/JT 

Instrument: NT5 
1/15/15, 1046 

2‐Chloroethylvinylether 
2‐Hexanone 
Naphthalene 
1,1,2,2‐Tetrachloroethane 

‐55.4% 
‐24.2% 
‐22.3% 
‐20.3% 

Low 

JT‐SS‐06 
JT‐SS‐07 
JT‐SS‐08 
JT‐SS‐09 
JT‐SS‐10 
TRIP BLANK 

UJ 

Note:  
(A)  ‐ 2‐Chlorovinylether  in water  samples breaks down due  to  acidic preservation, and  the  results were 

qualified  (R) and  rejected  for all water  samples  (see Section 1.12).   No  further data qualifiers were 
assigned to the 2‐chlorovinylether results herein. 

  

1.5 Blanks 
 
Method Blanks: Method blanks were prepared and analyzed as required. Target analytes 
were detected in the method blanks at levels greater than their method detection limits 
(MDLs) but  less  than  the  reporting  limits  (RLs). Sample  results greater  than  their MDLs 
but  less  than  the RLs were qualified  (U)  as non‐detected  at  their RLs.    Sample  results 
greater  than  their  RLs  but  less  than  5x  the  amount  found  in  the method  blank were 
qualified (U) as non‐detected at the reported values.  Sample results greater than 5x the 
level found in the method blank were considered not affected and no action was taken, 
except  that methylene  chloride was  consistently  present  in  samples  at  levels  slightly 
above their RLs, comparable to those found in most method blanks. Methylene chloride 
results were  qualified  (U)  at  the  reported  values  in  these  cases. Qualified  data were 
presented as follows:  
 

 
Blank ID  Compound  Blank  Affected Sample 

Original 
Result 

Adjusted 
Result  Unit 

14‐25981  Toluene  0.13 J 
JT‐7
JT‐9 

0.32  
0.39  

0.32 U 
0.39 U 

µg/L 

14‐25981  1,2,4‐Trimethylbenzene  0.11 J  JT‐7  0.23  0.23 U  µg/L 
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Blank ID  Compound  Blank  Affected Sample 

Original 
Result 

Adjusted 
Result  Unit 

14‐25978  Methylene Chloride  0.76 J 
TRIP BLANKS (1)
TRIP BLANKS (2) 
TRIP BLANKS (3) 

1.2 
1.2 
1.1 

1.2 U 
1.2 U 
1.1 U 

µg/L 

14‐26644  Methylene Chloride  0.66 J  Trip Blank 1  1.2  1.2 U  µg/L 

14‐27074 
14‐27075 
14‐27099 
14‐27106 

Methylene Chloride 

1.1 J 
54 J 
1.6 J 
78 J 

JT‐US‐53‐S4
JT‐US‐52‐S4 
JT‐US‐50‐S2 
JT‐US‐50‐S3 
JT‐US‐51‐S2 
JT‐US‐51‐S3 
JT‐US‐51‐S4 
JT‐US‐45‐S2 
JT‐US‐45‐S4 
JT‐US‐44‐S3 

4.0 
3.3 
2.9 
2.7 
2.0 
3.4 
5.8 
2.0 
2.6 
2.6 

4.0 U 
3.3 U 
2.9 U 
2.7 U 
2.0 U 
3.4 U 
5.8 U 
2.0 U 
2.6 U 
2.6 U 

µg/kg 

14‐27074 
14‐27075 
14‐27099 
14‐27106 

Methylene Chloride 

1.1 J 
54 J 
1.6 J 
78 J 

JT‐US‐46‐S2
JT‐US‐46‐S4 
JT‐US‐47‐S2 
JT‐US‐47‐S3 
JT‐US‐47‐S4 
JT‐US‐41‐S2 
JT‐US‐49‐S1 
JT‐US‐49‐S2 
JT‐US‐49‐S3 
JT‐US‐48‐S2 
JT‐US‐48‐S4 
JT‐US‐42‐S2 
JT‐US‐42‐S3 
JT‐US‐40‐S2 

1.6 
2.7 
0.8 J 
2.7 
2.2 
2.5 
1.6 J 
2.6 
3.2 
2.2 
1.6 J 
1 J 
3.3 
2.2 

1.6 U 
2.7 U 
1.8 U 
2.7 U 
2.2 U 
2.5 U 
2.0 U 
2.6 U 
3.2 U 
2.2 U 
1.8 U 
2.1 U 
3.3 U 
2.2 U 

µg/kg 

14‐27122 
14‐27124 
14‐27133 
14‐27132 

Methylene Chloride 

1.8 J 
92 J 
1.6 J 
78 J 

JT‐US‐43‐S2
JT‐US‐43‐S3 
JT‐US‐39‐S1 
JT‐US‐39‐S2 
JT‐US‐54‐S2 
JT‐US‐54‐S3 
JT‐US‐55‐S1 
JT‐US‐55‐S2 
JT‐US‐56‐S2 
JT‐US‐56‐S3 
JT‐US‐57‐S1 
JT‐US‐57‐S2 
Trip Blank 

1.8 
5.4 

11000 
5.0 
3.4 
3.1 
4.2 
4.4 
3.0 
4.5 
2.6 
2.0 
2.4 

1.8 U 
5.4 U 

11000 U 
5.0 U 
3.4 U 
3.1 U 
4.2 U 
4.4 U 
3.0 U 
4.5 U 
2.6 U 
2.0 U 
2.4 U 

µg/kg 

14‐28060  1,2,4‐Trichlorobenzene  0.7 J  JT‐MW‐04D‐S2  0.8 J  4.5 U  µg/kg 

14‐27581  Naphthalene  1.2 J 
MW‐08S‐S3
MW‐08S‐S4 

3.6 J 
2.1 J 

4.1 U 
4.2 U 

µg/kg 

14‐27581  Methylene Chloride  (A) 
MW‐08S‐S3
MW‐08S‐S4 
TRIP BLANKS 

0.9 J 
1.0 J 
1.0 J 

1.6 U 
1.7 U 
2.0 U 

µg/kg
µg/kg 
µg/L 
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Blank ID  Compound  Blank  Affected Sample 

Original 
Result 

Adjusted 
Result  Unit 

14‐27584  Methylene Chloride  0.6 J 

JT‐MW‐07S‐S3
JT‐MW‐07S‐S4 
JT‐MW‐06D‐S3 
JT‐MW‐06D‐S4 
JT‐MW‐06D‐S5 
JT‐MW‐03D‐S2 
JT‐MW‐03D‐S3 
JT‐MW‐03D‐S4 
JT‐MW‐03D‐S5 
MW‐07S‐S1 

0.8 J 
2.7 
1.0 J 
2.1 J 
1.9 
0.9 J 
2.0 
1.8 J 
2.3 
0.7 J 

2.9 U 
2.7 U 
1.8 U 
2.1 U 
1.9 U 
2.0 U 
2.0 U 
2.0 U 
2.3 U 
1.8U 

µg/kg 

14‐27584  Naphthalene  1.1 J 

MW‐07S‐S1
JT‐MW‐03D‐S2 
JT‐MW‐06D‐S3 
JT‐MW‐07S‐S3 

0.6 J 
0.6 J 
0.6 J 
4.0 J 

4.4 U 
4.9 U 
4.5 U 
7.2 U 

µg/kg 

14‐28361  Methylene Chloride  0.77 J 
JT‐MW‐06D‐GW
JT‐MW‐05S‐GW 
TRIP BLANKS 

0.57 J 
0.62 J 
1.5 

1 U 
1 U 
1.5 U 

µg/L 

14‐28361  Naphthalene  0.16 J  MW‐4‐GW  0.63  0.63 U  µg/L 

15‐422  Methylene Chloride  2.1 J 

JT‐SS‐06
JT‐SS‐08 
JT‐SS‐09 
JT‐SS‐10 
TRIP BLANK 

14 
9.5 
48 
12 
3.3 

14 U 
9.5 U 
48 U 
12 U 
3.3 U 

µg/kg 

15‐422  Naphthalene  0.7 J 
JT‐SS‐06
JT‐SS‐10 

10 J 
2.1 J 

12 U 
10 U 

µg/kg 

Note:  (A)  ‐ Not detected  in method blank but detected  in  samples comparable  to detections  in method 
blanks in other batches. 

 
Trip  Blanks:  Trip  blanks were  collected  and  submitted  for VOCs  analyses  as  required. 
Target analytes were detected  in  trip blanks at  levels greater  than  their MDLs but  less 
than the RLs. Sample results greater than their MDLs but less than the RLs were qualified 
(U) as non‐detected at their RLs.   Sample results greater than their RLs but  less than 5x 
the amount  found  in  the  trip blank were qualified  (U) as non‐detected at  the reported 
values. Sample results greater than 5x the level found in the trip blank were considered 
not affected and no action was taken. Qualified data were presented as follows: 
 
 
Blank ID  Compound  Blank  Affected Sample 

Original 
Result 

Adjusted 
Result  Unit 

ZO65M  Naphthalene  3.2 J 
JT‐US‐56‐S2
JT‐US‐57‐S2 

0.5 J 
13 

4.2 U 
13 U 

µg/kg 
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Blank ID  Compound  Blank  Affected Sample 

Original 
Result 

Adjusted 
Result  Unit 

ZQ10K  Methylene Chloride  1.0 J 

JT‐MW‐04D‐S1
JT‐MW‐04D‐S2 
JT‐MW‐04D‐S3 
JT‐MW‐04D‐S4 
JT‐MW‐04D‐S5 
JT‐MW‐04D‐S6 
JT‐MW‐01S‐S2 
JT‐MW‐01S‐S3 
JT‐MW‐01S‐S4 
JT‐MW‐01S‐S5 

2.4 
2.3 
1.5 J 
1.3 J 
1.2 J 
1.2 J 
2.3 J 
2.5 
2 J 
1.9 J 

2.4 U 
2.3 U 
1.8 U 
1.6 U 
1.8 U 
1.5 U 
3.0 U 
2.5 U 
2.1 U 
1.9 U 

µg/kg 

 
1.6 Surrogate Spikes 

 
Surrogate  spikes were  added  to  all  samples  as  required  by  the method. All  surrogate 
percent  recovery  (%R)  values were  either within  the  laboratory  control  limits,  or  the 
outliers had no adverse effects on data quality (e.g., biased‐high surrogate spike %R and 
associated compounds were not detected), except that the %R value (73.0%) for one of 
the surrogate spikes, 1,2‐dichloroethane‐d4,  in sample  JT‐MW‐07S‐S2 was  less than the 
lower control  limit  (80‐120%)  likely due to matrix  interference. The sample was diluted 
and  re‐analyzed, and  the surrogate spike  recovery was within control  limits confirming 
the presence of matrix interference. Since %R values for all other surrogate spikes were 
within control limits in this sample during the initial analysis, VOCs results for this sample 
was to be reported from the initial analysis without data qualifying. 

 
1.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

 
LCS  and/or  LCSD  analyses  were  performed  as  required  by  the method.    All  %R  and 
relative percent difference  (RPD) values met  the  laboratory  control  criteria, except  for 
the following: 
 

LCS/LCSD 
ID  Analyte 

LCS 
%R  

LCSD 
%R 

Control 
Limit   RPD  Affected Sample 

Data 
Qualifier 

14‐25978  Hexachlorobutadiene  73.5%  67.1%  80‐135%  9.1% 

JT‐5 
JT‐6 
SRW‐1 
TRIP BLANKS (1) 
TRIP BLANKS (2) 
TRIP BLANKS (3) 

UJ 

14‐25981  Hexachlorobutadiene  80.8%  75.5%  80‐135%  6.8% 

JT‐10 
JT‐12 
SRW‐2 
JT‐7 
MW‐200 
JT‐9 
JT‐3 

UJ 
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LCS/LCSD 
ID  Analyte 

LCS 
%R  

LCSD 
%R 

Control 
Limit   RPD  Affected Sample 

Data 
Qualifier 

14‐26638  Hexachlorobutadiene  81.6%  70.5%  72‐135%  14.6% 

MW‐100 
SRW‐3 
JT‐11 
JT‐1100 

UJ 

14‐27078 
Bromomethane 
Chloroethane 

39.0%
123% 

42.4%
79.0% 

40‐172% 
53‐154% 

8.4% 
43.3% 

JT‐US‐52‐S2 
JT‐US‐44‐S2 
JT‐US‐44‐S3 

UJ 

14‐27078  Acetone  83.6%  164%  48‐132%  64.7%  JT‐US‐52‐S2  J 

Note: RPD criteria is ≤30%. 

 
1.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

 
MS/MSD analyses were performed on project samples at the adequate frequency (>5% 
of  field samples). All %R and RPD values met the  laboratory control criteria, except  for 
the following: 
 

Parent 
Sample ID  Analyte 

MS 
%R  

MSD 
%R 

Control 
Limit   RPD 

Affected 
Sample 

Data 
Qualifier 

JT‐11  2‐Chloroethylvinylether  0%  0%  20‐157%  NA 
JT‐11 
JT‐1100 

R 

JT‐US‐44‐S2  1,2,4‐Trichlorobenzene  59.0%  71.5%  75‐130%  19.1%  JT‐US‐44‐S2  UJ 

Notes:  
Data were qualified only when both MS and MSD %R values were outside the control limits, or one of the 

%R values deviated >10% from the control limit. 
RPD criteria is ≤30%. 
NA: Not applicable 
  

1.9 Internal Standards 
 
The method  requires  that  (1)  proper  internal  standards  be  added  to  all  samples  and 

associated  laboratory QC  analyses,  (2)  internal  standard  retention  time  be within 30 
seconds from that of the associated 12‐hour calibration standard, and (3) the area counts 
of all  internal standards be within –50% to +100% of the associated 12‐hour calibration 
standard.    All  internal  standards  in  the  sample  and  associated  QC  analyses met  the 
criteria. 
 

1.10 Compound Quantitation and Method Reporting Limits 
 
Selected samples contained target analytes at elevated levels that required dilution; the 
RLs were raised proportionally, including analytes that were not detected at or above the 
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MDLs.  The  elevated  RLs were  considered  the  best‐possible  quantitation  limits  for  the 
samples, and were acceptable for use. 
 
The detection of  chlorobenzene  in  sample  JT‐5 was  suspected as a  result of  carryover 
contamination.  The  RL  was  raised  from  0.2  µg/L  to  0.47  µg/L.  The  raised  RL  was 
significantly less than the screening level of 1600 µg/L (Work Plan, Table 2B). The raised 
RL is acceptable for use. 
 
Detections of acetone and naphthalene reported  in a number of samples did not meet 
the method  requirements  for  ion abundance  ratios and  flagged  (M) by  the  laboratory. 
These results were qualified (J) as estimated. 
  
The  RLs  were  supported  with  adequate  ICAL  calibration  concentrations.  Sample 
quantitation  and  reporting was  correctly  performed.  The QAPP  goals  for  quantitation 
limits were achieved. 
 

1.11 Field Duplicates 
 
Field duplicates were submitted  for VOCs analyses as required. Sample results, RPD  (or 
concentration  difference)  values,  and  data  qualification  for  detected  analytes  were 
presented in Appendix A. 
  

1.12 Overall Assessment of VOCs Data Usability 
 
2‐Chloroethylvinyl ether is known to break down in acidic environments. Water samples 
for VOCs analyses were acid‐preserved, and may cause breakdown of this compound.  2‐
Chloroethylvinyl ether results for all water samples were qualified (R) and rejected. 
 
Based on the  information submitted by the  laboratory, VOCs data are of known quality 
and acceptable for use, as qualified.  
 

 
2. Polychlorinated Biphenyls (PCBs) Aroclors by GC/ECD (SW846 Method 8082A) 

 
2.1 Holding Times 

 
No anomalies were identified in relation to sample preservation, handling, and transport. 
 
Water  and  soil  samples  should  be  extracted within  seven  and  14  days  of  collection, 
respectively. Extracts should be analyzed within 40 days of extraction. All samples were 
extracted and analyzed within the required holding times.  
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2.2 Initial Calibration 
 
The method requires that (1) a minimum of 5‐point calibration be performed using the 
mixture of Aroclor 1016  and  1260,  (2)  a  single‐point  calibration be performed  for  the 
other  five  Aroclors  to  establish  calibration  factors  (CFs)  and  for  Aroclor  pattern 
recognition, (3) at least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor for 
characterization, (4) %RSD values of Aroclor 1016 and 1260 CFs must be ≤ 20%, and (5) if 
dual  column  analysis  is  chosen,  both  columns  should  meet  the  requirements.  The 
laboratory chose the  internal calibration approach to establish the  ICAL curve; all %RSD 
values were ≤20%. The ICALs met the method requirements. 

 
2.3 Calibration Verification 

 
The method requires that (1) the ICAL be verified prior to and at the end of each 12‐hour 
analysis sequence (or less than 20 samples), and (2) the %D or percent drift (%Df) values 
be within ±20% to demonstrate the linearity of the ICAL.  
 
Calibration  verification  analyses  were  performed  at  the  required  frequency.  The  %D 
and/or %Df  values either met  the  criteria or  the outliers had no effects on  associated 
data (e.g., biased‐high %D value for a compound not detected in the samples), except for 
the following: 
 

Calibration  
Verification ID  Analyte  %D  Bias  Affected Sample 

Data 
Qualifier 

Instrument: ECD7 
1/27/15, ZB5 

Aroclor 1260  21.2%  High 
MW‐08S‐S3 
MW‐08S‐S4 

J 

 
2.4 Method Blanks 

 
Method  blanks  were  prepared  and  analyzed  as  required.    Target  analytes  were  not 
detected at or above the MDLs in the method blanks.  
 

2.5 Surrogate Spikes 
 
Surrogate  spikes were  added  to  all  samples  as  required  by  the method. All  surrogate 
spike %R values were within the laboratory control limits, except for the following: 
 
 
Sample ID  Surrogate Spike  %R  Control Limit 

Associated 
Compound 

Data 
Qualifier 

JT‐MW‐01S‐GW  Decachlorobiphenyl  28.2%  29‐120% 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

UJ 
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2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 
 
LCS and/or LCSD analyses were performed as required by the method.   All %R and RPD 
values met the laboratory control criteria. 

 
2.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

 
MS/MSD analyses were performed on project samples at the adequate frequency. All %R 
and RPD values for met the laboratory control criteria, except for the following: 
 

Parent 
Sample ID  Analyte 

MS 
%R  

MSD 
%R 

Control 
Limit   RPD 

Affected 
Sample 

Data 
Qualifier 

JT‐11  Aroclor 1260  274%  586%  58‐120%  49.5%  JT‐11  J 

 
2.8 Target Compound Identification 

 
Aroclor 1242, Aroclor 1248, Aroclor 1254, and/or Aroclor 1260 were  reported at  levels 
above  the  MRLs  in  selected  samples.  Sample  chromatograms  and  peak  responses 
indicated no anomalies in relation to Aroclor identification.  
 
The dual column RPD values  for Aroclors detections at or above their RLs were greater 
than 40% in selected samples; the results were qualified (J) as estimated. 
 

2.9 Target Compound Quantitation and Method Reporting Limits 
 
The  MRLs  were  supported  with  adequate  ICAL  calibration  concentrations.  Sample 
quantitation  and  reporting  was  correctly  performed.  In  some  cases,  RLs  were  raised 
exceeding  the  instrument  calibration  ranges  (where  analyte was not detected) due  to 
matrix interference associated with samples. These RLs were flagged (UJ).  
 
Selected samples contained target analytes at elevated levels that required dilution; the 
MDLs/RLs were  raised  proportionally,  including  analytes  that were not  detected  at  or 
above the MDLs.  The QAPP goals for quantitation limits were achieved. 
 

2.10 Field Duplicates 
 
Field duplicates were submitted for PCBs analyses. Sample results, RPD (or concentration 
difference)  values,  and  data  qualification  for  detected  analytes  were  presented  in 
Appendix A. 
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2.11 Overall Assessment of PCB Aroclors Data Usability 
 
Based on the  information submitted by the  laboratory, PCB Aroclors data are of known 
quality and acceptable for use as qualified.  
 

 
3. Total  and  Dissolved Metals    by  ICP/MS  and  CVAA  (EPA  Methods  200.8  and  SW846 

Methods 7470A and 7471A) 
 
3.1 Sample Management and Holding Times 

 
No anomalies were identified in relation to sample preservation, handling, and transport. 
 
Soil  and Water  samples  should  be  analyzed within  180  days  of  collection  for  ICP/MS 
metals  and  28 days  for mercury.    Samples were  analyzed within  the  required holding 
times. 

 
3.2 ICP/MS Tuning 

 
Instrument tuning was performed at the required  frequency. The stability check  (%RSD 
<5%), mass  calibration  (mass  difference  <0.1 AMU),  and  resolution  check  (peak width 
<1.0 AMU at 5% peak height) met the method criteria.  
 

3.3 Initial Calibration (ICAL) 
 
The  ICP/MS method  requires  that  (1) a blank and one  calibration  standard be used  in 
establishing the analytical curve, (2) the average of replicate exposures be reported for 
all standards, QC, and sample analyses, and (3)  if a blank and five calibration standards 
be employed to establish the analytical curve, the linearity of the calibration curve should 
meet  the  criteria  of  correlation  coefficient  ≥  0.995.  All  ICALs  met  the  method 
requirements. 
 
The CVAA method  requires  that a blank and  five calibration standards be employed  to 
establish  the  analytical  curve,  the  linearity  of  the  calibration  curve  should meet  the 
criteria of correlation coefficient ≥ 0.995. All ICALs met the method requirements. 
 

3.4 Calibration Verification (ICV and CCV) 
 
Initial  calibration  verifications  (ICVs)  and  continuing  calibration  verifications  (CCVs)  for 
ICP/MS  and  CVAA were  analyzed  at  the  required  frequency.    The %R  values met  the 
control criteria (90 – 110% for ICP/MS; 80‐120% for CVAA). 
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3.5 Blanks 
 
Calibration  Blanks:  Initial  calibration  blanks  (ICBs)  and  continuing  calibration  blanks 
(CCBs) were not analyzed after calibration verification standards.   Target analytes were 
either not detected at or above the MDLs in the ICBs and CCBs, or the detections had no 
adverse effects on data quality (e.g., sample results were qualified based on detections in 
associated  method  blank).  Negative  detections  in  ICBVs/CCBs  were  examined  and 
determined to have no effects on data usability..   
 
Preparation Blanks: Preparation blanks were prepared and analyzed as required.  Target 
analytes were not detected at or above the MDLs in preparation blanks. 

 
3.6 Laboratory Control Sample (LCS) 

 
LCS analyses were performed as required by the method. All %R values were within the 
project control limits. 

 
3.7 Laboratory Duplicate Analysis 

 
Laboratory  duplicate  analyses  were  performed  on  project  samples  at  the  adequate 
frequency  (>5% of  field  sample).   The RPD or  concentration difference values met  the 
laboratory control criteria, except for the following: 
 

Parent Sample  Analyte  %RSD 
Control 
Limit  Affected Sample 

Data 
Qualifier 

MW‐08S‐S2  Lead, Total  21.5%  ≤20%  MW‐08S‐S2  J 

 
3.8 Matrix Spike (MS) 
 

MS  analyses  were  performed  on  project  and  batch  QC  samples  at  the  adequate 
frequency.  The %R values met the laboratory control criteria. 
 

3.9 Internal Standards 
 
At  least  three  internal  standards were  added  to  all  field  and QC  samples  for  ICP/MS 
analyses.    All  percent  relative  intensity  values were within  the method  criteria  (60  ‐ 
125%). 
   

3.10 ICP Serial Dilution 
 
Serial dilution analysis was performed on project and batch QC samples at the required 
frequency.  The %D values met the method control limits for all positive results in original 
analysis were greater than 100xMDLs for ICP/MS analyses. 
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3.11 ICP Interference Check Sample 

 
The method requires that (1) an inter‐element interference check sample be analyzed at 
the beginning of each analytical  run, and  (2)  the  results  should be within ±20% of  the 
true value.  ICP interference check sample analyses met the requirements. 
 

3.12 Method Reporting Limits  
 
Sample‐specific RLs were supported with adequate initial calibration concentrations, and 
achieved the QAPP goals for quantitation limits. 
 

3.13 Field Duplicates 
 
One  pair  of  field  duplicates were  submitted  for  total  recoverable  and  dissolved  iron, 
magnesium, manganese, and potassium, and  total  recoverable arsenic. Sample  results, 
RPD  (or  concentration  difference)  values,  and  data  qualification  were  presented  in 
Appendix A. 
 

3.14 Overall Assessment of Metals Data Usability 
 
Total recoverable metal concentrations were either greater or equal to those of dissolved 
metals; or the difference was within experimental errors (i.e., %D value ≤10%) in each 
sample. No data qualifying action was taken in this regard. 
 
Based on the information submitted by the laboratory, metals data are of known quality 
and acceptable for use, as qualified. 
 

 
4. Diesel & Motor Oil Range Total Petroleum Hydrocarbon  and Hydrocarbon Identification 

by GC/FID (Methods NWTPH‐Dx and NWTPH‐HCID) 
 
4.1 Holding Times 

 
Soil and acid‐preserved water samples should be extracted within 14 days of collection; 
and extracts should be analyzed within 40 days of extraction. All samples were extracted 
and analyzed within the required holding times. 
 

4.2 Initial Calibration (ICAL) 
 
The method  requires  that  (1)  a minimum  of  5‐point  calibration  be  performed  using 
individual petroleum product reference standards to ensure the proper identification and 
quantitation of petroleum hydrocarbons  in samples, (2) the calibration curve  includes a 
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sufficiently low standard to provide the necessary RLs, and (3) the linear working range of 
the instrument be defined. The ICAL met the method requirements.  The linearity of the 
ICAL curve was verified with %RSD values of RFs (%RSD ≤20%, according to EPA SW 846 
Method 8000), and was acceptable for both diesel and motor oil range TPH. 
 

4.3 Calibration Verification 
 

The method requires that (1) a mid‐range check standard be analyzed prior to and after 

each analytical batch, and (2) the %Df value be within 15% of the true value.  Calibration 
verification was performed at required frequency. The %Df met the ±15% criterion. 

 
4.4 Method Blank 

 
A method blank was prepared and analyzed as required by the method. TPH‐Diesel and 
Motor Oil were not detected at or above the MDLs in the method blank. 
 

4.5 Surrogate Spikes 
 
Surrogate  spikes were  added  to  all  samples  as  required  by  the method. All  surrogate 
spike %R values were within the laboratory control limits. 
 

4.6 Matrix Spike (MS) and MS Duplicate (MSD) 
 
MS/MSD analyses were performed on project samples at the adequate frequency (>5% 
of field samples). All %R and RPD values for met the laboratory control criteria, except for 
the following: 
 

Parent 
Sample ID  Analyte 

MS 
%R  

MSD 
%R 

Control 
Limit   RPD  Affected Sample 

Data 
Qualifier 

JT‐US‐39‐S2  TPH‐Diesel  187%  86.7%  62‐120%  51.0%  JT‐US‐39‐S2  J 

  
4.7 Laboratory Control Samples (LCS) and LCS Duplicate (LCSD) 

 
LCS and LCSD analyses were performed as required by the method, and in lieu of matrix 
spike and  laboratory duplicate analyses because project sample‐specific matrix spike or 
duplicate analyses were not performed  in  the preparation batch.   All  reported %R and 
RPD values met the laboratory control limits. 

   



Pyron Environmental, Inc. 
Data Validation Report 
Jacobson RI_2014 

 

Page 26 of 46  

4.8 Target Compound Identification 
 
The results were reported as diesel #2 (C12 ‐ C24) and motor oil (C24 ‐ C38), as specified 
by  the  method.    Chromatographic  patterns  of  the  diesel  and  motor  oil  range  TPH 
reported in samples resembled those for diesel and motor oil standards used for ICAL.  

 
4.9 Reporting Limits 

 
The RLs met  the quantitation  limit  goals  specified  in  the  SAP  for diesel  and motor oil 
range TPHs. Sample‐specific RLs were adjusted for sample moisture content and amount 
extracted as required. 

 
4.10 Overall Assessment of TPH Data Usability 

 
Based on the information submitted by the laboratory, all TPH data are of known quality 
and acceptable for use as qualified. 

 
 

5. Conventional Parameters (TS, TSS, TVS, TOC, Ammonia, and Total Sulfide ) 
 
5.1 Sample Management and Holding Times 

 
No anomalies were identified in relation to sample preservation, handling, and transport, 
except discussed in Section 1.1. 
 
Sediment  samples  should be  analyzed within 7 days  for  ammonia  and  sulfide,  and 14 
days for TS, TVS, and TOC. Water samples should be analyzed within 7 days for TSS. All 
samples were analyzed within the required holding times. 
 

5.2 Instrument Calibration 
 
The  initial  calibrations were  established  for  TOC,  ammonia,  and  total  sulfide  analyses 
using one blank and at least five levels of standards. The correlation coefficients (r) of the 
initial calibration curves were ≥0.995, and met the method criteria.  
 

5.3 Calibration Verification 
 
ICV and CCV analyses were performed for TOC, ammonia, and total sulfide as required by 
the methods. All  ICV and CCV %R values were within the  laboratory control  limits (90 – 
110%). 
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5.4 Blanks 
 
Calibration  Blanks:  ICBs  and  CCBs  were  analyzed  for  TVS,  TOC,  ammonia,  and  total 
sulfide as required by the methods.   No target analytes were positively reported in ICBs 
and CCBs at or above the MDLs. 
 
Method Blanks: Method blanks were prepared and analyzed for TS TVS, TOC, ammonia, 
and  total  sulfide  as  required by  the methods. No  target  analytes were detected  at or 
above the RLs in method blanks. 
 

5.5 Laboratory Replicate Analyses 
 
Laboratory  triplicate  analyses were  formed on project  samples  as  requested. The RPD 
and %RSD values were within the project control criteria, except for the following: 
 

Parent Sample  Analyte  %RSD 
Control 
Limit  Affected Sample 

Data 
Qualifier 

JT‐4  Total Suspended Solids  41.6%  ≤20%  JT‐4  J 

JT‐US‐46‐S2  TOC  53.5%  ≤20%  JT‐US‐46‐S2  J 

JT‐US‐55‐S1  TOC  71.9%  ≤20%  JT‐US‐55‐S1  J 

JT‐MW‐01S‐S5  TOC  34.3%  ≤20%  JT‐MW‐01S‐S5  J 

 
5.6 Matrix Spike (MS)  

 
MS  analyses were  performed  on  project  samples  as  requested.  The %R  values were 
within the laboratory control limits, except for the following: 
  

Parent Sample  Analyte  %R 
Control 
Limit  Affected Sample 

Data 
Qualifier 

JT‐US‐46‐S2  TOC  63.1%  75‐125%  JT‐US‐46‐S2  J 

JT‐US‐55‐S1  TOC  35.7%  75‐125%  JT‐US‐55‐S1  J 

JT‐MW‐01S‐S5  TOC  72.1%  75‐125%  JT‐MW‐01S‐S5  J 

 
5.7 Laboratory Control Samples (LCS) 

 
LCS analyses were performed as required by the methods. All LCS %R values were within 
the laboratory control limits. 
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5.8 Method Reporting Limits 
 
The RLs were supported with adequate initial calibration concentrations. Sample‐specific 
RLs achieved the project requirements for quantitation limits. 
 

5.9 Field Duplicates 
 
No field duplicates were submitted for conventional parameters analyses. 
 

5.10 Overall Assessment of Conventional Parameters Data Usability 
 
Conventional parameters data are of known quality and acceptable for use, as qualified. 
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SUMMARY 

Table I.  Summary of Qualified Data, Final Qualifiers, and Qualified Reasons 

Laboratory ID  Sample ID  Analyte 
Data 

Qualifier  Qualified Reasons 

14‐25978‐ZM61A 
14‐25980‐ZM61C  
14‐25982‐ZM61E  
14‐25983‐ZM61F  
14‐25984‐ZM61G  
14‐25985‐ZM61H 

JT‐6 
SRW‐1 
JT‐12 
SRW‐2 
JT‐7 
MW‐200 

VOCs  J/UJ  TEMP 

14‐26639‐ZN93B  
14‐25981‐ZM61D  
14‐25982‐ZM61E  
14‐25983‐ZM61F 

SRW‐3 
JT‐10 
JT‐12 
SRW‐2 

VOCs  J/UJ  HT 

14‐25978‐ZM61A 
14‐26640‐ZN93C  
14‐26642‐ZN93E 

JT‐6 
JT‐11 
JT‐1100 

Chlorobenzene  J  HT 

14‐25978‐ZM61A  JT‐6  Acrolein UJ  Temp,CCVL

14‐25978‐ZM61A  JT‐6  Hexachlorobutadiene UJ  Temp,CCVL,BSL

14‐25979‐ZM61B  JT‐5  Acrolein UJ  CCVL

14‐25979‐ZM61B  JT‐5  Hexachlorobutadiene UJ  CCVL,BSL

14‐25980‐ZM61C  SRW‐1  Acrolein UJ  Temp,CCVL

14‐25980‐ZM61C  SRW‐1  Hexachlorobutadiene UJ  Temp,CCVL,BSL

14‐25981‐ZM61D  JT‐10  Hexachlorobutadiene UJ  HT,CCVL,BSL

14‐25982‐ZM61E  JT‐12  Hexachlorobutadiene UJ  Temp,HT,CCVL

14‐25983‐ZM61F  SRW‐2  Hexachlorobutadiene UJ  Temp,HT,CCVL

14‐25984‐ZM61G  JT‐7  1,2,4‐Trimethylbenzene UJ  Temp,MB

14‐25984‐ZM61G  JT‐7  Hexachlorobutadiene UJ  Temp,CCVL,BSL

14‐25984‐ZM61G  JT‐7  Toluene UJ  Temp,MB

14‐25985‐ZM61H  MW‐200  Hexachlorobutadiene UJ  Temp,CCVL,BSL

14‐25986‐ZM61I  JT‐9  1,2,4‐Trichlorobenzene U  MB

14‐25986‐ZM61I  JT‐9  Hexachlorobutadiene UJ  CCVL,BSL

14‐25986‐ZM61I  JT‐9  Toluene U  MB

14‐25987‐ZM61J  JT‐3  Hexachlorobutadiene UJ  CCVL,BSL

14‐25988‐ZM61K  TRIP BLANKS (1) Acrolein UJ  CCVL

14‐25988‐ZM61K  TRIP BLANKS (1) Hexachlorobutadiene UJ  CCVL,BSL

14‐25988‐ZM61K  TRIP BLANKS (1) Methylene Chloride U  MB

14‐25989‐ZM61L  TRIP BLANKS (2) Acrolein UJ  CCVL

14‐25989‐ZM61L  TRIP BLANKS (2) Hexachlorobutadiene UJ  CCVL,BSL

14‐25989‐ZM61L  TRIP BLANKS (2) Methylene Chloride U  MB

14‐25990‐ZM61M  TRIP BLANKS (3) Acrolein UJ  CCVL

14‐25990‐ZM61M  TRIP BLANKS (3) Hexachlorobutadiene UJ  CCVL,BSL

14‐25990‐ZM61M  TRIP BLANKS (3) Methylene Chloride U  MB

14‐26638‐ZN93A  MW‐100  1,2‐Dibromo‐3‐chloropropane UJ  CCVL

14‐26638‐ZN93A  MW‐100  2‐Butanone UJ  CCVL

14‐26638‐ZN93A  MW‐100  2‐Hexanone UJ  CCVL

14‐26638‐ZN93A  MW‐100  4‐Methyl‐2‐pentanone UJ  CCVL

14‐26638‐ZN93A  MW‐100  Acetone UJ  TB,CCVL
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14‐26638‐ZN93A  MW‐100  Acrolein UJ  CCVL

14‐26638‐ZN93A  MW‐100  Acrylonitrile UJ  CCVL

14‐26638‐ZN93A  MW‐100  Bromomethane UJ  CCVL

14‐26638‐ZN93A  MW‐100  Chloromethane UJ  CCVL

14‐26638‐ZN93A  MW‐100  Hexachlorobutadiene UJ  BSDL,CCVL

14‐26638‐ZN93A  MW‐100  trans‐1,4‐Dichloro‐2‐butene UJ  CCVL

14‐26638‐ZN93A  MW‐100  Vinyl Acetate UJ  CCVL

14‐26639‐ZN93B  SRW‐3  1,2‐Dibromo‐3‐chloropropane UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  2‐Butanone UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  2‐Hexanone UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  4‐Methyl‐2‐pentanone UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Acetone UJ  HT,TB,CCVL

14‐26639‐ZN93B  SRW‐3  Acrolein UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Acrylonitrile UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Bromomethane UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Chloromethane UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Hexachlorobutadiene UJ  HT,BSDL,CCVL

14‐26639‐ZN93B  SRW‐3  trans‐1,4‐Dichloro‐2‐butene UJ  HT,CCVL

14‐26639‐ZN93B  SRW‐3  Vinyl Acetate UJ  HT,CCVL

14‐26640‐ZN93C  JT‐11  1,2‐Dibromo‐3‐chloropropane UJ  CCVL

14‐26640‐ZN93C  JT‐11  2‐Butanone UJ  CCVL

14‐26640‐ZN93C  JT‐11  2‐Hexanone UJ  CCVL

14‐26640‐ZN93C  JT‐11  4‐Methyl‐2‐pentanone UJ  CCVL

14‐26640‐ZN93C  JT‐11  Acetone UJ  CCVL

14‐26640‐ZN93C  JT‐11  Acrolein UJ  CCVL

14‐26640‐ZN93C  JT‐11  Acrylonitrile UJ  CCVL

14‐26640‐ZN93C  JT‐11  Bromomethane UJ  CCVL

14‐26640‐ZN93C  JT‐11  Chloromethane UJ  CCVL

14‐26640‐ZN93C  JT‐11  Hexachlorobutadiene 
UJ 

BSDL,MSDL,CC
VL 

14‐26640‐ZN93C  JT‐11  trans‐1,4‐Dichloro‐2‐butene UJ  CCVL

14‐26640‐ZN93C  JT‐11  Vinyl Acetate UJ  CCVL

14‐26642‐ZN93E  JT‐1100  1,2‐Dibromo‐3‐chloropropane UJ  CCVL

14‐26642‐ZN93E  JT‐1100  2‐Butanone UJ  CCVL

14‐26642‐ZN93E  JT‐1100  2‐Hexanone UJ  CCVL

14‐26642‐ZN93E  JT‐1100  4‐Methyl‐2‐pentanone UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Acetone UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Acrolein UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Acrylonitrile UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Bromomethane UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Chloromethane UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Hexachlorobutadiene UJ  BSDL,CCVL

14‐26642‐ZN93E  JT‐1100  trans‐1,4‐Dichloro‐2‐butene UJ  CCVL

14‐26642‐ZN93E  JT‐1100  Vinyl Acetate UJ  CCVL

14‐26644‐ZN93G  Trip Blank 1  Acetone U  TB

14‐26644‐ZN93G  Trip Blank 1  Methylene Chloride U  MB

14‐27074‐ZO63A  JT‐US‐53‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27074‐ZO63A  JT‐US‐53‐S1  2‐Hexanone UJ  CCVL
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14‐27074‐ZO63A  JT‐US‐53‐S1  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27074‐ZO63A  JT‐US‐53‐S1  Bromomethane J  CCVL

14‐27074‐ZO63A  JT‐US‐53‐S1  Chloromethane UJ  CCVL

14‐27074‐ZO63A  JT‐US‐53‐S1  Iodomethane J  CCVL

14‐27074‐ZO63A  JT‐US‐53‐S1  Naphthalene J  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  2‐Hexanone UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  Bromomethane UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  Chloromethane UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  Iodomethane UJ  CCVL

14‐27075‐ZO63B  JT‐US‐53‐S2  Naphthalene UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  2‐Hexanone UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  Bromomethane UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  Chloromethane UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  Iodomethane UJ  CCVL

14‐27076‐ZO63C  JT‐US‐53‐S3  Naphthalene UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  2‐Hexanone UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  Acetone J  IAR

14‐27077‐ZO63D  JT‐US‐53‐S4  Bromomethane UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  Chloromethane UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  Iodomethane UJ  CCVL

14‐27077‐ZO63D  JT‐US‐53‐S4  Methylene Chloride U  MB

14‐27077‐ZO63D  JT‐US‐53‐S4  Naphthalene JT  CCVL

14‐27078‐ZO63E  JT‐US‐52‐S2  Acetone J  CCVH,BSH

14‐27078‐ZO63E  JT‐US‐52‐S2  Bromoethane UJ  CCVL,BSL

14‐27078‐ZO63E  JT‐US‐52‐S2  Bromomethane UJ  CCVL

14‐27078‐ZO63E  JT‐US‐52‐S2  Chloroethane UJ  CCVL,BSL

14‐27078‐ZO63E  JT‐US‐52‐S2  Chloromethane UJ  CCVL

14‐27078‐ZO63E  JT‐US‐52‐S2  Iodomethane UJ  CCVL

14‐27078‐ZO63E  JT‐US‐52‐S2  Vinyl Chloride UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  2‐Hexanone UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  Acetone J  IAR

14‐27079‐ZO63F  JT‐US‐52‐S4  Bromomethane UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  Chloromethane UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  Iodomethane UJ  CCVL

14‐27079‐ZO63F  JT‐US‐52‐S4  Methylene Chloride U  MB

14‐27079‐ZO63F  JT‐US‐52‐S4  Naphthalene UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  2‐Hexanone UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  Bromomethane UJ  CCVL
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14‐27080‐ZO63G  JT‐US‐50‐S1  Chloromethane UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  Iodomethane UJ  CCVL

14‐27080‐ZO63G  JT‐US‐50‐S1  Naphthalene UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  2‐Hexanone UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  Acetone J  IAR

14‐27081‐ZO63H  JT‐US‐50‐S2  Bromomethane UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  Chloromethane UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  Iodomethane UJ  CCVL

14‐27081‐ZO63H  JT‐US‐50‐S2  Methylene Chloride U  MB

14‐27081‐ZO63H  JT‐US‐50‐S2  Naphthalene UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  2‐Hexanone UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  Acetone J  IAR

14‐27082‐ZO63I  JT‐US‐50‐S3  Bromomethane UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  Chloromethane UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  Iodomethane UJ  CCVL

14‐27082‐ZO63I  JT‐US‐50‐S3  Methylene Chloride U  MB

14‐27082‐ZO63I  JT‐US‐50‐S3  Naphthalene UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  2‐Hexanone UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  Bromomethane UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  Chloromethane UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  Iodomethane UJ  CCVL

14‐27083‐ZO63J  JT‐US‐51‐S1  Naphthalene J  IAR,CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  2‐Hexanone UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  Bromomethane UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  Chloromethane UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  Iodomethane UJ  CCVL

14‐27084‐ZO63K  JT‐US‐51‐S2  Methylene Chloride U  MB

14‐27084‐ZO63K  JT‐US‐51‐S2  Naphthalene UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  2‐Hexanone UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  Bromomethane UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  Chloromethane UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  Iodomethane UJ  CCVL

14‐27085‐ZO63L  JT‐US‐51‐S3  Methylene Chloride U  MB

14‐27085‐ZO63L  JT‐US‐51‐S3  Naphthalene UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  2‐Hexanone UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  Acetone J  IAR
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14‐27086‐ZO63M  JT‐US‐51‐S4  Bromomethane UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  Chloromethane UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  Iodomethane UJ  CCVL

14‐27086‐ZO63M  JT‐US‐51‐S4  Methylene Chloride U  MB

14‐27086‐ZO63M  JT‐US‐51‐S4  Naphthalene UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  2‐Hexanone UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  Bromomethane UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  Chloromethane UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  Iodomethane UJ  CCVL

14‐27087‐ZO63N  JT‐US‐45‐S2  Methylene Chloride U  MB

14‐27087‐ZO63N  JT‐US‐45‐S2  Naphthalene UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  2‐Hexanone UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  Acetone J  IAR

14‐27088‐ZO63O  JT‐US‐45‐S4  Bromomethane UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  Chloromethane UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  Iodomethane UJ  CCVL

14‐27088‐ZO63O  JT‐US‐45‐S4  Methylene Chloride U  MB

14‐27088‐ZO63O  JT‐US‐45‐S4  Naphthalene UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  2‐Hexanone UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  Bromomethane UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  Chloromethane UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  Iodomethane UJ  CCVL

14‐27089‐ZO63P  JT‐US‐44‐S1  Naphthalene J  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  1,2,4‐Trichlorobenzene UJ  MSDL

14‐27090‐ZO63Q  JT‐US‐44‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  2‐Hexanone UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  4‐Methyl‐2‐pentanone UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Bromoethane UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Bromomethane UJ  CCVL,BSL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Chloroethane UJ  CCVL,BSL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Chloromethane UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Iodomethane UJ  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Naphthalene J  CCVL

14‐27090‐ZO63Q  JT‐US‐44‐S2  Vinyl Chloride UJ  CCVL

14‐27091‐ZO63R  JT‐US‐44‐S3  Bromoethane UJ  CCVL

14‐27091‐ZO63R  JT‐US‐44‐S3  Bromomethane UJ  CCVL,BSL

14‐27091‐ZO63R  JT‐US‐44‐S3  Chloroethane UJ  CCVL,BSL

14‐27091‐ZO63R  JT‐US‐44‐S3  Chloromethane UJ  CCVL

14‐27091‐ZO63R  JT‐US‐44‐S3  Iodomethane UJ  CCVL

14‐27091‐ZO63R  JT‐US‐44‐S3  Methylene Chloride U  MB

14‐27091‐ZO63R  JT‐US‐44‐S3  Vinyl Chloride UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Acetone J  IAR,CCVH
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14‐27098‐ZO64A  JT‐US‐46‐S2  Bromoethane UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Bromomethane UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Chloroethane UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Chloromethane UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Iodomethane UJ  CCVL

14‐27098‐ZO64A  JT‐US‐46‐S2  Methylene Chloride U  MB

14‐27098‐ZO64A  JT‐US‐46‐S2  Vinyl Chloride UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  Bromomethane UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  Chloroethane UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  Chloromethane UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  Iodomethane UJ  CCVL

14‐27099‐ZO64B  JT‐US‐46‐S4  Methylene Chloride U  MB

14‐27099‐ZO64B  JT‐US‐46‐S4  Vinyl Chloride UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Acetone J  CCVH

14‐27100‐ZO64C  JT‐US‐47‐S2  Bromoethane UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Bromomethane UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Chloroethane UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Chloromethane UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Iodomethane UJ  CCVL

14‐27100‐ZO64C  JT‐US‐47‐S2  Methylene Chloride U  MB

14‐27100‐ZO64C  JT‐US‐47‐S2  Vinyl Chloride UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Acetone J  CCVH

14‐27101‐ZO64D  JT‐US‐47‐S3  Bromoethane UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Bromomethane UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Chloroethane UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Chloromethane UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Iodomethane UJ  CCVL

14‐27101‐ZO64D  JT‐US‐47‐S3  Methylene Chloride U  MB

14‐27101‐ZO64D  JT‐US‐47‐S3  Vinyl Chloride UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Acetone J  IAR,CCVH

14‐27102‐ZO64E  JT‐US‐47‐S4  Bromoethane UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Bromomethane UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Chloroethane UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Chloromethane UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Iodomethane UJ  CCVL

14‐27102‐ZO64E  JT‐US‐47‐S4  Methylene Chloride U  MB

14‐27102‐ZO64E  JT‐US‐47‐S4  Vinyl Chloride UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Bromoethane UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Bromomethane UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Chloroethane UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Chloromethane UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Iodomethane UJ  CCVL

14‐27103‐ZO64F  JT‐US‐41‐S2  Methylene Chloride U  MB

14‐27103‐ZO64F  JT‐US‐41‐S2  Vinyl Chloride UJ  CCVL

14‐27104‐ZO64G  JT‐US‐49‐S1  Acetone J  CCVH

14‐27104‐ZO64G  JT‐US‐49‐S1  Bromoethane UJ  CCVL

14‐27104‐ZO64G  JT‐US‐49‐S1  Bromomethane UJ  CCVL
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14‐27104‐ZO64G  JT‐US‐49‐S1  Chloroethane UJ  CCVL

14‐27104‐ZO64G  JT‐US‐49‐S1  Chloromethane UJ  CCVL

14‐27104‐ZO64G  JT‐US‐49‐S1  Iodomethane UJ  CCVL

14‐27104‐ZO64G  JT‐US‐49‐S1  Methylene Chloride U  MB

14‐27104‐ZO64G  JT‐US‐49‐S1  Vinyl Chloride UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Bromoethane UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Bromomethane UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Chloroethane UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Chloromethane UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Iodomethane UJ  CCVL

14‐27105‐ZO64H  JT‐US‐49‐S2  Methylene Chloride U  MB

14‐27105‐ZO64H  JT‐US‐49‐S2  Vinyl Chloride UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Acetone J  CCVH

14‐27106‐ZO64I  JT‐US‐49‐S3  Bromoethane UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Bromomethane UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Chloroethane UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Chloromethane UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Iodomethane UJ  CCVL

14‐27106‐ZO64I  JT‐US‐49‐S3  Methylene Chloride U  MB

14‐27106‐ZO64I  JT‐US‐49‐S3  Vinyl Chloride J  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Acetone J  CCVH

14‐27107‐ZO64J  JT‐US‐48‐S2  Bromoethane UJ  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Bromomethane UJ  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Chloroethane UJ  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Chloromethane UJ  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Iodomethane UJ  CCVL

14‐27107‐ZO64J  JT‐US‐48‐S2  Methylene Chloride U  MB

14‐27107‐ZO64J  JT‐US‐48‐S2  Vinyl Chloride UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Bromoethane UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Bromomethane UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Chloroethane UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Chloromethane UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Iodomethane UJ  CCVL

14‐27108‐ZO64K  JT‐US‐48‐S4  Methylene Chloride U  MB

14‐27108‐ZO64K  JT‐US‐48‐S4  Vinyl Chloride J  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Acetone J  CCVH

14‐27109‐ZO64L  JT‐US‐42‐S2  Bromoethane UJ  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Bromomethane UJ  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Chloroethane UJ  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Chloromethane UJ  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Iodomethane UJ  CCVL

14‐27109‐ZO64L  JT‐US‐42‐S2  Methylene Chloride U  MB

14‐27109‐ZO64L  JT‐US‐42‐S2  Vinyl Chloride UJ  CCVL

14‐27110‐ZO64M  JT‐US‐42‐S3  Acetone J  IAR,CCVH

14‐27110‐ZO64M  JT‐US‐42‐S3  Bromoethane UJ  CCVL

14‐27110‐ZO64M  JT‐US‐42‐S3  Bromomethane UJ  CCVL

14‐27110‐ZO64M  JT‐US‐42‐S3  Chloroethane UJ  CCVL
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14‐27110‐ZO64M  JT‐US‐42‐S3  Chloromethane UJ  CCVL

14‐27110‐ZO64M  JT‐US‐42‐S3  Iodomethane UJ  CCVL

14‐27110‐ZO64M  JT‐US‐42‐S3  Methylene Chloride U  MB

14‐27110‐ZO64M  JT‐US‐42‐S3  Vinyl Chloride UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Acetone J  CCVH

14‐27111‐ZO64N  JT‐US‐40‐S2  Bromoethane UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Bromomethane UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Chloroethane UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Chloromethane UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Iodomethane UJ  CCVL

14‐27111‐ZO64N  JT‐US‐40‐S2  Methylene Chloride U  MB

14‐27111‐ZO64N  JT‐US‐40‐S2  Vinyl Chloride UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  Bromomethane UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  Chloroethane UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  Chloromethane UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  Iodomethane UJ  CCVL

14‐27112‐ZO64O  JT‐US‐40‐S3  Vinyl Chloride UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  Bromomethane UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  Chloroethane UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  Chloromethane UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  Iodomethane UJ  CCVL

14‐27122‐ZO65A  JT‐US‐43‐S2  Methylene Chloride UJ  MB,CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  Bromomethane UJ  CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  Chloroethane UJ  CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  Chloromethane UJ  CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  Iodomethane UJ  CCVL

14‐27123‐ZO65B  JT‐US‐43‐S3  Methylene Chloride UJ  MB,CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  Bromomethane UJ  CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  Chloroethane UJ  CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  Chloromethane UJ  CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  Iodomethane UJ  CCVL

14‐27124‐ZO65C  JT‐US‐39‐S1  Methylene Chloride UJ  MB,CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  2‐Butanone J  CCVH

14‐27125‐ZO65D  JT‐US‐39‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  Bromomethane UJ  CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  Chloroethane UJ  CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  Chloromethane UJ  CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  Iodomethane UJ  CCVL

14‐27125‐ZO65D  JT‐US‐39‐S2  Methylene Chloride UJ  MB,CCVL

14‐27126‐ZO65E  JT‐US‐54‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27126‐ZO65E  JT‐US‐54‐S2  Bromomethane UJ  CCVL

14‐27126‐ZO65E  JT‐US‐54‐S2  Chloroethane UJ  CCVL

14‐27126‐ZO65E  JT‐US‐54‐S2  Chloromethane UJ  CCVL

14‐27126‐ZO65E  JT‐US‐54‐S2  Iodomethane UJ  CCVL
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14‐27126‐ZO65E  JT‐US‐54‐S2  Methylene Chloride UJ  MB,CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  Bromomethane UJ  CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  Chloroethane UJ  CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  Chloromethane UJ  CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  Iodomethane UJ  CCVL

14‐27127‐ZO65F  JT‐US‐54‐S3  Methylene Chloride UJ  MB,CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  Bromomethane UJ  CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  Chloroethane UJ  CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  Chloromethane UJ  CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  Iodomethane UJ  CCVL

14‐27128‐ZO65G  JT‐US‐55‐S1  Methylene Chloride UJ  MB,CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  2‐Butanone J  CCVH

14‐27129‐ZO65H  JT‐US‐55‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  Bromomethane UJ  CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  Chloroethane UJ  CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  Chloromethane UJ  CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  Iodomethane UJ  CCVL

14‐27129‐ZO65H  JT‐US‐55‐S2  Methylene Chloride UJ  MB,CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Bromomethane UJ  CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Chloroethane UJ  CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Chloromethane UJ  CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Iodomethane UJ  CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Methylene Chloride UJ  MB,CCVL

14‐27130‐ZO65I  JT‐US‐56‐S2  Naphthalene U  TB

14‐27131‐ZO65J  JT‐US‐56‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27131‐ZO65J  JT‐US‐56‐S3  Bromomethane UJ  CCVL

14‐27131‐ZO65J  JT‐US‐56‐S3  Chloroethane UJ  CCVL

14‐27131‐ZO65J  JT‐US‐56‐S3  Chloromethane UJ  CCVL

14‐27131‐ZO65J  JT‐US‐56‐S3  Iodomethane UJ  CCVL

14‐27131‐ZO65J  JT‐US‐56‐S3  Methylene Chloride UJ  MB,CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  2‐Chloroethylvinylether UJ  CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  Bromomethane UJ  CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  Chloroethane UJ  CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  Chloromethane UJ  CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  Iodomethane UJ  CCVL

14‐27132‐ZO65K  JT‐US‐57‐S1  Methylene Chloride U  MB

14‐27132‐ZO65K  JT‐US‐57‐S1  Vinyl Chloride UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  Bromomethane UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  Chloroethane UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  Chloromethane UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  Iodomethane UJ  CCVL

14‐27133‐ZO65L  JT‐US‐57‐S2  Methylene Chloride U  MB

14‐27133‐ZO65L  JT‐US‐57‐S2  Naphthalene U  TB

14‐27133‐ZO65L  JT‐US‐57‐S2  Vinyl Chloride UJ  CCVL
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14‐27134‐ZO65M  Trip Blank  2‐Chloroethylvinylether UJ  CCVL

14‐27134‐ZO65M  Trip Blank  Bromomethane UJ  CCVL

14‐27134‐ZO65M  Trip Blank  Chloroethane UJ  CCVL

14‐27134‐ZO65M  Trip Blank  Chloromethane UJ  CCVL

14‐27134‐ZO65M  Trip Blank  Iodomethane UJ  CCVL

14‐27134‐ZO65M  Trip Blank  Methylene Chloride U  MB

14‐27134‐ZO65M  Trip Blank  Naphthalene U  TB

14‐27134‐ZO65M  Trip Blank  Vinyl Chloride UJ  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  2‐Butanone U  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  2‐Chloroethylvinylether UJ  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  Acetone J  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  Acrolein UJ  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  Acrylonitrile UJ  CCVL

14‐27581‐ZP39A  MW‐08S‐S2  Vinyl Acetate UJ  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  2‐Butanone JT  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  2‐Chloroethylvinylether UJ  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  Acetone J  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  Acrolein UJ  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  Acrylonitrile UJ  CCVL

14‐27582‐ZP39B  MW‐08S‐S3  Methylene Chloride U  MB

14‐27582‐ZP39B  MW‐08S‐S3  Naphthalene U  MB

14‐27582‐ZP39B  MW‐08S‐S3  Vinyl Acetate UJ  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  2‐Butanone JT  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  2‐Chloroethylvinylether UJ  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  Acetone J  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  Acrolein UJ  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  Acrylonitrile UJ  CCVL

14‐27583‐ZP39C  MW‐08S‐S4  Methylene Chloride U  MB

14‐27583‐ZP39C  MW‐08S‐S4  Naphthalene U  MB

14‐27583‐ZP39C  MW‐08S‐S4  Vinyl Acetate UJ  CCVL

14‐27584‐ZP39D  MW‐07S‐S1  Acrolein UJ  CCVL

14‐27584‐ZP39D  MW‐07S‐S1  Chloroethane UJ  CCVL

14‐27584‐ZP39D  MW‐07S‐S1  Methylene Chloride U  MB

14‐27584‐ZP39D  MW‐07S‐S1  Naphthalene U  MB

14‐27585‐ZP39E  JT‐MW‐07S‐S2 Acrolein UJ  CCVL

14‐27585‐ZP39E  JT‐MW‐07S‐S2 Chloroethane UJ  CCVL

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Acrolein UJ  CCVL

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Chloroethane UJ  CCVL

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Methylene Chloride U  MB

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Naphthalene U  MB

14‐27587‐ZP39G  JT‐MW‐07S‐S4 Acrolein UJ  CCVL

14‐27587‐ZP39G  JT‐MW‐07S‐S4 Chloroethane UJ  CCVL

14‐27587‐ZP39G  JT‐MW‐07S‐S4 Methylene Chloride U  MB

14‐27588‐ZP39H  JT‐MW‐06D‐S2 Acrolein UJ  CCVL

14‐27588‐ZP39H  JT‐MW‐06D‐S2 Chloroethane UJ  CCVL

14‐27589‐ZP39I  JT‐MW‐06D‐S3 Acrolein UJ  CCVL

14‐27589‐ZP39I  JT‐MW‐06D‐S3 Chloroethane UJ  CCVL

14‐27589‐ZP39I  JT‐MW‐06D‐S3 Methylene Chloride U  MB
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14‐27589‐ZP39I  JT‐MW‐06D‐S3 Naphthalene U  MB

14‐27590‐ZP39J  JT‐MW‐06D‐S4 Acrolein UJ  CCVL

14‐27590‐ZP39J  JT‐MW‐06D‐S4 Chloroethane UJ  CCVL

14‐27590‐ZP39J  JT‐MW‐06D‐S4 Methylene Chloride U  MB

14‐27591‐ZP39K  JT‐MW‐06D‐S5 Acrolein UJ  CCVL

14‐27591‐ZP39K  JT‐MW‐06D‐S5 Chloroethane UJ  CCVL

14‐27591‐ZP39K  JT‐MW‐06D‐S5 Methylene Chloride U  MB

14‐27592‐ZP39L  JT‐MW‐03D‐S1 Acrolein UJ  CCVL

14‐27592‐ZP39L  JT‐MW‐03D‐S1 Chloroethane UJ  CCVL

14‐27593‐ZP39M  JT‐MW‐03D‐S2 Acrolein UJ  CCVL

14‐27593‐ZP39M  JT‐MW‐03D‐S2 Chloroethane UJ  CCVL

14‐27593‐ZP39M  JT‐MW‐03D‐S2 Methylene Chloride U  MB

14‐27593‐ZP39M  JT‐MW‐03D‐S2 Naphthalene U  MB

14‐27594‐ZP39N  JT‐MW‐03D‐S3 Acrolein UJ  CCVL

14‐27594‐ZP39N  JT‐MW‐03D‐S3 Chloroethane UJ  CCVL

14‐27594‐ZP39N  JT‐MW‐03D‐S3 Methylene Chloride U  MB

14‐27595‐ZP39O  JT‐MW‐03D‐S4 Acrolein UJ  CCVL

14‐27595‐ZP39O  JT‐MW‐03D‐S4 Chloroethane UJ  CCVL

14‐27595‐ZP39O  JT‐MW‐03D‐S4 Methylene Chloride U  MB

14‐27596‐ZP39P  JT‐MW‐03D‐S5 Acrolein UJ  CCVL

14‐27596‐ZP39P  JT‐MW‐03D‐S5 Chloroethane UJ  CCVL

14‐27596‐ZP39P  JT‐MW‐03D‐S5 Methylene Chloride U  MB

14‐27597‐ZP39Q  TRIP BLANKS  2‐Butanone U  CCVL

14‐27597‐ZP39Q  TRIP BLANKS  2‐Chloroethylvinylether UJ  CCVL

14‐27597‐ZP39Q  TRIP BLANKS  Acetone UJ  CCVL

14‐27597‐ZP39Q  TRIP BLANKS  Acrolein UJ  CCVL

14‐27597‐ZP39Q  TRIP BLANKS  Acrylonitrile UJ  CCVL

14‐27597‐ZP39Q  TRIP BLANKS  Methylene Chloride U  MB

14‐27597‐ZP39Q  TRIP BLANKS  Vinyl Acetate UJ  CCVL

14‐28060‐ZQ10A  JT‐MW‐04D‐S1 2‐Butanone UJ  CCVL

14‐28060‐ZQ10A  JT‐MW‐04D‐S1 2‐Chloroethylvinylether UJ  CCVL

14‐28060‐ZQ10A  JT‐MW‐04D‐S1 Acrolein UJ  CCVL

14‐28060‐ZQ10A  JT‐MW‐04D‐S1 Bromomethane UJ  CCVL

14‐28060‐ZQ10A  JT‐MW‐04D‐S1 Methylene Chloride U  TB

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 1,2,4‐Trichlorobenzene U  MB

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 2‐Butanone UJ  CCVL

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 2‐Chloroethylvinylether UJ  CCVL

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 Acrolein UJ  CCVL

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 Bromomethane UJ  CCVL

14‐28061‐ZQ10B  JT‐MW‐04D‐S2 Methylene Chloride U  TB

14‐28062‐ZQ10C  JT‐MW‐04D‐S3 2‐Butanone UJ  CCVL

14‐28062‐ZQ10C  JT‐MW‐04D‐S3 2‐Chloroethylvinylether UJ  CCVL

14‐28062‐ZQ10C  JT‐MW‐04D‐S3 Acrolein UJ  CCVL

14‐28062‐ZQ10C  JT‐MW‐04D‐S3 Bromomethane UJ  CCVL

14‐28062‐ZQ10C  JT‐MW‐04D‐S3 Methylene Chloride U  TB

14‐28063‐ZQ10D  JT‐MW‐04D‐S4 2‐Butanone UJ  CCVL

14‐28063‐ZQ10D  JT‐MW‐04D‐S4 2‐Chloroethylvinylether UJ  CCVL

14‐28063‐ZQ10D  JT‐MW‐04D‐S4 Acrolein UJ  CCVL
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Laboratory ID  Sample ID  Analyte 
Data 

Qualifier  Qualified Reasons 

14‐28063‐ZQ10D  JT‐MW‐04D‐S4 Bromomethane UJ  CCVL

14‐28063‐ZQ10D  JT‐MW‐04D‐S4 Methylene Chloride U  TB

14‐28064‐ZQ10E  JT‐MW‐04D‐S5 2‐Butanone UJ  CCVL

14‐28064‐ZQ10E  JT‐MW‐04D‐S5 2‐Chloroethylvinylether UJ  CCVL

14‐28064‐ZQ10E  JT‐MW‐04D‐S5 Acrolein UJ  CCVL

14‐28064‐ZQ10E  JT‐MW‐04D‐S5 Bromomethane UJ  CCVL

14‐28064‐ZQ10E  JT‐MW‐04D‐S5 Methylene Chloride U  TB

14‐28065‐ZQ10F  JT‐MW‐04D‐S6 2‐Butanone UJ  CCVL

14‐28065‐ZQ10F  JT‐MW‐04D‐S6 2‐Chloroethylvinylether UJ  CCVL

14‐28065‐ZQ10F  JT‐MW‐04D‐S6 Acrolein UJ  CCVL

14‐28065‐ZQ10F  JT‐MW‐04D‐S6 Bromomethane UJ  CCVL

14‐28065‐ZQ10F  JT‐MW‐04D‐S6 Methylene Chloride U  TB

14‐28066‐ZQ10G  JT‐MW‐01S‐S2 2‐Butanone UJ  CCVL

14‐28066‐ZQ10G  JT‐MW‐01S‐S2 2‐Chloroethylvinylether UJ  CCVL

14‐28066‐ZQ10G  JT‐MW‐01S‐S2 Acrolein UJ  CCVL

14‐28066‐ZQ10G  JT‐MW‐01S‐S2 Bromomethane UJ  CCVL

14‐28066‐ZQ10G  JT‐MW‐01S‐S2 Methylene Chloride U  TB

14‐28067‐ZQ10H  JT‐MW‐01S‐S3 2‐Butanone J  CCVL

14‐28067‐ZQ10H  JT‐MW‐01S‐S3 2‐Chloroethylvinylether UJ  CCVL

14‐28067‐ZQ10H  JT‐MW‐01S‐S3 Acrolein UJ  CCVL

14‐28067‐ZQ10H  JT‐MW‐01S‐S3 Bromomethane UJ  CCVL

14‐28067‐ZQ10H  JT‐MW‐01S‐S3 Methylene Chloride U  TB

14‐28068‐ZQ10I  JT‐MW‐01S‐S4 2‐Butanone UJ  CCVL

14‐28068‐ZQ10I  JT‐MW‐01S‐S4 2‐Chloroethylvinylether UJ  CCVL

14‐28068‐ZQ10I  JT‐MW‐01S‐S4 Acrolein UJ  CCVL

14‐28068‐ZQ10I  JT‐MW‐01S‐S4 Bromomethane UJ  CCVL

14‐28068‐ZQ10I  JT‐MW‐01S‐S4 Methylene Chloride U  TB

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 2‐Butanone UJ  CCVL

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 2‐Chloroethylvinylether UJ  CCVL

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 Acrolein UJ  CCVL

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 Bromomethane UJ  CCVL

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 Methylene Chloride U  TB

14‐28070‐ZQ10K  Trip Blank  2‐Butanone UJ  CCVL

14‐28070‐ZQ10K  Trip Blank  2‐Chloroethylvinylether UJ  CCVL

14‐28070‐ZQ10K  Trip Blank  Acrolein UJ  CCVL

14‐28070‐ZQ10K  Trip Blank  Bromomethane J  CCVL

14‐28070‐ZQ10K  Trip Blank  Methylene Chloride U  TB

14‐28361‐ZQ89A  IW‐5D‐GW  2‐Butanone UJ  CCVL

14‐28361‐ZQ89A  IW‐5D‐GW  2‐Hexanone UJ  CCVL

14‐28362‐ZQ89B  MW‐4‐GW  2‐Butanone UJ  CCVL

14‐28362‐ZQ89B  MW‐4‐GW  2‐Hexanone UJ  CCVL

14‐28362‐ZQ89B  MW‐4‐GW  Naphthalene U  MB

14‐28363‐ZQ89C  MW‐400‐GW  2‐Butanone UJ  CCVL

14‐28363‐ZQ89C  MW‐400‐GW  2‐Hexanone UJ  CCVL

14‐28364‐ZQ89D  HC‐MW‐1‐GW 2‐Butanone UJ  CCVL

14‐28364‐ZQ89D  HC‐MW‐1‐GW 2‐Hexanone UJ  CCVL

14‐28365‐ZQ89E  JT‐MW‐07S‐GW 2‐Butanone UJ  CCVL

14‐28365‐ZQ89E  JT‐MW‐07S‐GW 2‐Hexanone UJ  CCVL
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Laboratory ID  Sample ID  Analyte 
Data 

Qualifier  Qualified Reasons 

14‐28366‐ZQ89F  JT‐MW‐04D‐GW 2‐Butanone UJ  CCVL

14‐28366‐ZQ89F  JT‐MW‐04D‐GW 2‐Hexanone UJ  CCVL

14‐28367‐ZQ89G  JT‐MW‐08S‐GW 2‐Butanone JT  CCVL

14‐28367‐ZQ89G  JT‐MW‐08S‐GW 2‐Hexanone UJ  CCVL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW 2‐Butanone JT  CCVL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW 2‐Hexanone UJ  CCVL

14‐28369‐ZQ89I  JT‐MW‐06D‐GW 2‐Butanone UJ  CCVL

14‐28369‐ZQ89I  JT‐MW‐06D‐GW 2‐Hexanone UJ  CCVL

14‐28369‐ZQ89I  JT‐MW‐06D‐GW Methylene Chloride U  MB

14‐28370‐ZQ89J  JT‐MW‐05S‐GW 2‐Butanone UJ  CCVL

14‐28370‐ZQ89J  JT‐MW‐05S‐GW 2‐Hexanone UJ  CCVL

14‐28370‐ZQ89J  JT‐MW‐05S‐GW Methylene Chloride U  MB

14‐28371‐ZQ89K  HC‐MW‐2‐GW 2‐Butanone UJ  CCVL

14‐28371‐ZQ89K  HC‐MW‐2‐GW 2‐Hexanone UJ  CCVL

14‐28372‐ZQ89L  HC‐MW‐3‐GW 2‐Butanone UJ  CCVL

14‐28372‐ZQ89L  HC‐MW‐3‐GW 2‐Hexanone UJ  CCVL

14‐28373‐ZQ89M  IW‐5S‐GW  2‐Butanone JT  CCVL

14‐28373‐ZQ89M  IW‐5S‐GW  2‐Hexanone UJ  CCVL

14‐28374‐ZQ89N  JT‐MW‐02S‐GW 2‐Butanone UJ  CCVL

14‐28374‐ZQ89N  JT‐MW‐02S‐GW 2‐Hexanone UJ  CCVL

14‐28375‐ZQ89O  JT‐MW‐03D‐GW 2‐Butanone UJ  CCVL

14‐28375‐ZQ89O  JT‐MW‐03D‐GW 2‐Hexanone UJ  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  2‐Butanone UJ  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  2‐Hexanone UJ  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  Acetone U  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  Acrolein U  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  Acrylonitrile U  CCVL

14‐28389‐ZQ89AC  TRIP BLANKS  Methylene Chloride U  MB

14‐28389‐ZQ89AC  TRIP BLANKS  Vinyl Acetate U  CCVL

15‐422‐ZS52A  JT‐SS‐06  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐422‐ZS52A  JT‐SS‐06  2‐Chloroethylvinylether UJ  CCVL

15‐422‐ZS52A  JT‐SS‐06  2‐Hexanone UJ  CCVL

15‐422‐ZS52A  JT‐SS‐06  Methylene Chloride U  MB

15‐422‐ZS52A  JT‐SS‐06  Naphthalene UJ  MB,CCVL

15‐423‐ZS52B  JT‐SS‐07  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐423‐ZS52B  JT‐SS‐07  2‐Chloroethylvinylether UJ  CCVL

15‐423‐ZS52B  JT‐SS‐07  2‐Hexanone UJ  CCVL

15‐423‐ZS52B  JT‐SS‐07  Naphthalene UJ  CCVL

15‐424‐ZS52C  JT‐SS‐08  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐424‐ZS52C  JT‐SS‐08  2‐Chloroethylvinylether UJ  CCVL

15‐424‐ZS52C  JT‐SS‐08  2‐Hexanone UJ  CCVL

15‐424‐ZS52C  JT‐SS‐08  Methylene Chloride U  MB

15‐424‐ZS52C  JT‐SS‐08  Naphthalene UJ  CCVL

15‐425‐ZS52D  JT‐SS‐09  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐425‐ZS52D  JT‐SS‐09  2‐Chloroethylvinylether UJ  CCVL

15‐425‐ZS52D  JT‐SS‐09  2‐Hexanone UJ  CCVL

15‐425‐ZS52D  JT‐SS‐09  Methylene Chloride U  MB

15‐425‐ZS52D  JT‐SS‐09  Naphthalene UJ  CCVL
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Laboratory ID  Sample ID  Analyte 
Data 

Qualifier  Qualified Reasons 

15‐426‐ZS52E  JT‐SS‐10  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐426‐ZS52E  JT‐SS‐10  2‐Chloroethylvinylether UJ  CCVL

15‐426‐ZS52E  JT‐SS‐10  2‐Hexanone UJ  CCVL

15‐426‐ZS52E  JT‐SS‐10  Methylene Chloride U  MB

15‐426‐ZS52E  JT‐SS‐10  Naphthalene UJ  MB,CCVL

15‐427‐ZS52F  TRIP BLANK  1,1,2,2‐Tetrachloroethane UJ  CCVL

15‐427‐ZS52F  TRIP BLANK  2‐Chloroethylvinylether UJ  CCVL

15‐427‐ZS52F  TRIP BLANK  2‐Hexanone UJ  CCVL

15‐427‐ZS52F  TRIP BLANK  Methylene Chloride U  MB

15‐427‐ZS52F  TRIP BLANK  Naphthalene UJ  CCVL

14‐25978‐ZM61A  JT‐6  Aroclor 1260 JP  Dual Column

14‐25985‐ZM61H  MW‐200  Aroclor 1254 UJ  RL Over Range

14‐26640‐ZN93C  JT‐11  Aroclor 1260 J  MSDH,RPD

14‐27583‐ZP39C  MW‐08S‐S4  Aroclor 1260 JP  Dual Column

14‐27584‐ZP39D  MW‐07S‐S1  Aroclor 1248 UJ  RL Over

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Aroclor 1254 JP  Dual Column

14‐27586‐ZP39F  JT‐MW‐07S‐S3 Aroclor 1262 JP  Dual Column

14‐28362‐ZQ89B  MW‐4‐GW  Aroclor 1260 J  CCVH

14‐28363‐ZQ89C  MW‐400‐GW  Aroclor 1260 J  CCVH

14‐28368‐ZQ89H  JT‐MW‐01S‐GW Aroclor 1248 UJ  SSL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW Aroclor 1254 UJ  SSL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW Aroclor 1260 UJ  SSL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW Aroclor 1262 UJ  SSL

14‐28368‐ZQ89H  JT‐MW‐01S‐GW Aroclor 1268 UJ  SSL

14‐26641‐ZN93D  JT‐4  Chromium J  FD

14‐26641‐ZN93D  JT‐4  Lead J  FD

14‐26643‐ZN93F  JT‐400  Chromium J  FD

14‐26643‐ZN93F  JT‐400  Lead J  FD

14‐27581‐ZP39A  MW‐08S‐S2  Lead J  RPD

14‐27103‐ZO64F  JT‐US‐41‐S2  Total Organic Carbon J  MSH,RSD

14‐27128‐ZO65G  JT‐US‐55‐S1  Total Organic Carbon J  MSL,RSD

14‐28069‐ZQ10J  JT‐MW‐01S‐S5 Total Organic Carbon J  MSL,RSD

14‐26641‐ZN93D  JT‐4  Total Suspended Solids J  RPD

Notes: 
%R: Percent recovery 
Break Down: The compound breaks down in acidic preservation 
BSDL: Blank spike duplicate, namely laboratory control sample duplicate (LCSD) %R value biased low 
BSH: Blank spike, namely laboratory control sample (LCS) %R value biased high 
BSL: Blank spike, or LCS %R value biased low 
CCVH: Continuing calibration verification (CCV) percent difference (%D) value biased high 
CCVL: CCV %D value biased low 
Dual Column: Dual column RPD value was >40% 
FD: Field duplicate RPD or concentration difference value did not meet the advisory criteria 
HT: The analysis was performed past the required holding time 
IAR: Ion abundance ratio did not meet the method criteria 
J/UJ: Detects were qualified (J); nondetects were qualified (UJ) 
MB: Analyte result was affected by the detection in the associated method blank 
MSDL: Matrix spike duplicate (MSD) %R value biased low 
MSH: Matrix spike (MS) %R value biased high 
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MSL: MS %R value biased low 
RL: Reporting limit 
RPD: Laboratory duplicate, MS/MSD, or LCS/LCSD relative percent difference value was outside the criteria 
RSD: Laboratory triplicate analysis percent relative standard deviation (%RSD) was outside the criteria 
SSL: Surrogate spike %R value biased low 
TB: Analyte result was affected by the detection in the associated trip blank 
TEMP: Sample result was affected by elevated cooler temperature 
VOCs: Volatile organic compounds analyzed with SW846 Method 8260C 
 

 

Table II. Data Qualifier Definitions 

Qualifier  Description 

J  Analyte present.  Reported value may or may not be accurate or precise 

P  Dual column relative percent difference value was >40% 

R  The result was rejected 

T  The value was less than reporting limit but greater than method detection limit 

U  Analyte was not detected at or above the method detection limit 

UJ  Not detected, quantitation limit may be inaccurate or imprecise 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Approved By:                              Date:         March 30, 2015 

        Mingta Lin 
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Appendix A 

Field  duplicate  RPD  is  indicative  of  field  and  laboratory  precision  and  sample  homogeneity  in 
combination. The EPA CLP National Functional Guidelines or Sampling and Analysis Plan do not specify 
criteria  for  field duplicate evaluation.   An advisory criteria of 20%  for  inorganic and 30%  for organic 
parameters were applied  to evaluating  the RPD  values of  field duplicate  results  that are  ≥5xRL.  For 
results  that  are  <5xRL,  an  advisory  criterion  of  ±2xRL was  applied  to  evaluating  the  concentration 
differences.  The  RPD  (or  concentration  difference  as  applicable)  values  and  data  qualification  for 
detected compounds in field duplicates are presented as follows: 
 

Analytes  Unit  MRL  Sample ID & Results  RPD 
Concentration 
Difference 

Data 
Qualifier

      JT‐11  JT‐1100       

Aroclor 1260  µg/L  0.01  0.1  0.13    0.03   

1,3‐Dichlorobenzene  µg/L  0.2  0.74  0.75    0.01   

1,4‐Dichlorobenzene  µg/L  0.2  1.3  1.4  7%     

Benzene  µg/L  0.2  5.6  5.6  0%     

Chlorobenzene  µg/L  2  160  170  6%     

Ethylbenzene  µg/L  0.2  0.11  ND    0.11   

Vinyl Chloride  µg/L  0.2  0.11  0.11    0   

      JT‐4  JT‐400       

Arsenic, Total  µg/L  0.2  41  40  2%     

Cadmium, Total  µg/L  0.1  ND  ND    0   

Chromium, Total  µg/L  1  8  3.9    5.1  J/J 

Lead, Total  µg/L  0.1  2.3  1.1  71%    J/J 

Mercury, Total  µg/L  0.1  ND  ND    0   

Arsenic, Dissolved  µg/L  0.2  37.5  36.6  2%     

Cadmium, Dissolved  µg/L  0.1  ND  ND    0   

Chromium, Dissolved  µg/L  1  ND  ND    0   

Lead, Dissolved  µg/L  0.1  ND  ND    0   

Mercury, Dissolved  µg/L  0.1  ND  ND    0   

      MW‐4‐GW  MW‐400‐GW       

Arsenic, Total  µg/L  0.2  0.4  0.4  0%  0   

Arsenic, Dissolved  µg/L  0.2  0.7  1.1    0.4   

TPH‐Diesel  mg/L  0.1  0.68  0.73  7%     

TPH‐Lube Oil  mg/L  0.2  0.29  0.33    0.04   

Aroclor 1260  µg/L  0.1  1.6  1.8  12%     

1,3‐Dichlorobenzene  µg/L  0.2  0.6  0.58    0.02   

1,4‐Dichlorobenzene  µg/L  0.2  0.71  0.67    0.04   

Acetone  µg/L  5  2.2  ND    2.2   

Benzene  µg/L  0.2  0.15  0.11    0.04   
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Analytes  Unit  MRL  Sample ID & Results  RPD 
Concentration 
Difference 

Data 
Qualifier

Carbon Disulfide  µg/L  0.2  0.29  0.2    0.09   

Chlorobenzene  µg/L  0.2  3.3  2.8  16%     

Naphthalene  µg/L  0.5  0.63  0.5    0.13   

Notes: 
RPD: Relative percent difference 
Concentration Difference: Concentration difference between the field replicates 
MRL: Method reporting limit 
µg/L: micrograms per liter 
mg/L: milligram per liter 
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APPENDIX C 
PCB SEDIMENT LOADING CALCULATIONS 
 

Sediment samples were collected to further evaluate potential environmental impacts in the portion 

of the Ship Canal adjacent to the site. PCBs were detected in sediment downgradient (southeast) of 

the historical upland release at concentrations exceeding the freshwater Sediment Management 

Standards (SMS) screening level of 110 micrograms per kilogram (µg/kg) during the 2013 to 2014 

investigations. Sediment PCBs were reported by the laboratory as a mixture of Aroclors 1248, 1254, 

and 1260. 

PCB sediment loading calculations were performed to determine whether migration from upland 

sources was sufficient to explain existing conditions or there were other potential sources of PCBs to 

sediment. Sediment loading calculations assumed: 

 The groundwater‐to‐sediment plume is at equilibrium, and PCB concentrations in groundwater in 

shoreline wells accurately reflect PCB concentrations reaching sediment; and 

 PCB concentrations do not attenuate between the shoreline wells and the sediment. 

The input parameters below were used to calculate PCB loadings. 

Parameter Range Value Used Source 

Groundwater depth 4 to 7 feet 4 feet Aspect 2003 

Hart Crowser RI/FS 

Aquitard depth 16 to 18 feet 18 feet Aspect 2003 

Groundwater plume width 50 to 100 feet 100 feet Aspect 2003 

Soil porosity NA 0.4 Aspect 2003 

Groundwater flow 0.1 to 0.4 feet/day 0.4 feet/day Aspect 2003 

Groundwater PCB concentration 0.05 to 0.91 µg/L 0.33 µg/L Hart Crowser RI/FS 

average value 

PCB release date NA 1950 Assumed 

Sediment PCB concentration (0 to 1 

foot depth) 

58 to 346 µg/kg 222 µg/kg Hart Crowser RI/FS 

average value 

Sediment PCB concentration (0 to 10 

cm depth) 

401 to 1640 µg/kg 876 µg/kg Hart Crowser RI/FS 

average value 

Impacted sediment area NA 4,775 sq feet Hart Crowser RI/FS 

average value 

Sediment density NA 2.5 kg/L Assumed 

 

The volume of contaminated groundwater moving from the uplands to the sediment daily was 

calculated as follows: 

Daily water volume = 100 ft long x 14 ft deep x 0.4 ft/day x 0.4 (porosity) x 28.3 L/ft3 = 6,340 L/day 
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The estimated mass of PCBs released to sediment assuming the release began in 1950 is: 

PCB mass = 6,340 L/day x 0.33 µg/L x 365 days/year x 65 years = 4.96 x 107 µg 

The estimated sediment PCB concentrations are: 

PCB concentration (0 – 10 cm) = 4.96 x 107 µg /(4,775 ft2 x 0.33 ft x 28.3 L/ft3 X 2.5 kg/L) = 445 µg/kg 

PCB concentration (0 – 1 ft) = 4.96 x 107 µg /(4,775 ft2 X 1 ft X 28.3 L/ft3 X 2.5 kg/L) = 148 µg/kg 

The average measured PCB concentrations in sediment for the 0 to 10 centimeter and 0 to 1 foot 

depth intervals were 876 and 222 µg/kg, respectively. The measured concentrations are about two 

times the estimated concentrations. However, there is relatively high uncertainty in the estimated 

value because input parameters are variable. There is relatively good agreement between measured 

and estimated sediment PCB concentrations considering the degree of variability in the input 

parameters. 

Despite the apparent agreement between measured and estimated PCB content in sediment, the 

extent of PCB‐impacted sediment adjacent to the Site is not fully delineated and the impacts likely 

come from multiple local and regional sources. To develop a more defensible model of PCB transport 

from upland soil to sediment, additional regional sediment and upland source data along the Ship 

Canal would need to be collected and evaluated. 
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REPORT OF TEST NO. 862-1 & 3 
Northwestern Aquatic Sciences 
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APPENDIX D 
Remediation Alternative Cost Estimates 



 



Table D-1 – Summary of Remediation Alternative Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

TOTAL NET INCREMENTAL COST TABLE
PRESENT VALUE COST REFERENCE

$427,000 Baseline Cost Table A-2

$1,910,000 $1,483,000 Table A-3

$5,490,000 $5,063,000 Table A-4

$14,800,000 $14,373,000 Table A-5

$1,910,000 $2,337,000 Table A-6a
$6,730,000 $6,303,000 Table A-6bAlternative 5 (with treatment wall)

Alternative 5 (no treatment wall)

Alternative 3

Alternative 4

Jacobson Terminals

DESCRIPTION

Alternative 1

Alternative 2

Hart Crowser
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Table D-2 – Remediation Alternative 1 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Planning documents 1 LS 10,000$           10,000$           Work plan, SAP, HASP.  Based on similar project experience.
Monitoring well installation 1 LS 21,279$           21,279$           5 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 31,279$           

Contingency 30% -- -- 9,384$             Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project management 20% -- -- 8,133$             Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial design 20% -- -- 8,133$             Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction management 8% -- -- 3,253$             Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 19,518$           

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 71,686$           

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Compliance monitoring 1 YR 2,425$             2,425$             Includes MNA performance monitoring.  See Table A-7.
Laboratory analysis 1 YR 3,550$             3,550$             See Table A-7.

Subtotal 5,975$             

Contingency 15% -- -- 896$                Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 1,031$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 1,374$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7.

Subtotal 7,553$             

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 18,156$           

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Professional/Technical Services
5-year reviews & reporting 1 EA 5,000$             5,000$             Years 5, 10, 15, 20.  Engineer's estimate.

Subtotal 5,000$             

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Years 5, 10, 15, 20.  See Table A-7.

Subtotal 4,922$             

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 71,686$                71,686$           1.000 71,686$           
Annual O&M 1 - 20 363,124$              18,156$           17.687 321,134$         
Periodic 5 9,922$                  9,922$             0.942 9,348$             
Periodic 10 9,922$                  9,922$             0.888 8,807$             
Periodic 15 9,922$                  9,922$             0.836 8,297$             
Periodic 20 9,922$                  9,922$             0.788 7,816$             

474,498$              427,087$         

TOTAL NET PRESENT VALUE OF ALTERNATIVE 1 427,000$         

NOTES

Description:  Alternative 1 consists of monitored natural attenuation, institutional controls, and compliance monitoring for 20 years.  

DESCRIPTION

DESCRIPTION

DESCRIPTION

Jacobson Terminals

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Sheet 1 of 2Table D-3 – Remediation Alternative 2 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Site Preparation
Submittals/implementation plans 1 LS 25,000$           25,000$           Pre- and post-construction contractor submittals, work plan, HASP, 

etc.  Based on similar project experience.
Mobilization/demobilization 1 LS 10,156$           10,156$           RACER 2013.
Remove pavement 1 LS 9,332$             9,332$             RACER 2013.
Remove underground utilities 1 LS 1,392$             1,392$             RACER 2013.
Well abandonment 1 LS 5,544$             5,544$             2 wells.  RACER 2013.
TESC measures 1 LS 10,000$           10,000$           Engineer's estimate.

Subtotal 61,424$           

Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS 73,372$           73,372$           RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS 158,450$         158,450$         RACER 2013.
Transportation, disposal 2,968 TON 200$                593,689$         Disposal at Subtitle C landfill.  Waste Management 2/21/2014 

quote.  See Table A-7.
Performance sampling and analysis 1 LS 6,124$             6,124$             See Table A-7.
Add backfill soil amendment 724 SF 2.78$               2,013$             Add amendment to enhance in situ bioremediation.  Based on 

similar project experience.
Subtotal 833,648$         

Site Restoration
Restore underground utilities 1 LS 7,121$             7,121$             RACER 2013.
Repave excavated areas 1 LS 15,975$           15,975$           RACER 2013.
Replace monitoring wells 1 LS 9,074$             9,074$             2 wells, 20-ft depth, 10-ft screen.  RACER 2013.
Install compliance monitoring wells 1 LS 10,378$           10,378$           2 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 42,548$           

Contingency 30% -- -- 281,286$         Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project Management 9% -- -- 109,702$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial Design 12% -- -- 146,269$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction Management 10% -- -- 121,891$         Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 377,861$         

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 1,608,272$      

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Compliance monitoring 1 YR 1,923$             1,923$             See Table A-7.
Laboratory analysis 1 YR 2,130$             2,130$             See Table A-7.

Subtotal 4,053$             

Contingency 15% -- -- 608$                Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 699$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 932$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7.

Subtotal 6,779$             

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 15,172$           

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Professional/Technical Services
5-year reviews & reporting 1 EA 5,000$             5,000$             Years 5, 10, 15, 20.  Engineer's estimate.

Subtotal 5,000$             

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Years 5, 10, 15, 20.  See Table A-7.

Subtotal 4,922$             

Jacobson Terminals Description:  Alternative 2 includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.

DESCRIPTION

DESCRIPTION

DESCRIPTION
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Sheet 2 of 2Table D-3 – Remediation Alternative 2 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

Jacobson Terminals Description:  Alternative 2 includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 1,608,272$           1,608,272$      1.000 1,608,272$      
Annual O&M 1 - 20 303,430$              15,172$           17.687 268,343$         
Periodic 5 9,922$                  9,922$             0.942 9,348$             
Periodic 10 9,922$                  9,922$             0.888 8,807$             
Periodic 15 9,922$                  9,922$             0.836 8,297$             
Periodic 20 9,922$                  9,922$             0.788 7,816$             

1,951,391$           1,910,882$      

TOTAL NET PRESENT VALUE OF ALTERNATIVE 2 1,910,000$      

NOTES

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Sheet 1 of 2Table D-4 – Remediation Alternative 3 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Site Preparation
Submittals/implementation plans 1 LS 25,000$           25,000$           Pre- and post-construction contractor submittals, work plan, HASP, 

etc.  Based on similar project experience.
Mobilization/demobilization 1 LS 10,156$           10,156$           RACER 2013.
Remove pavement 1 LS 2,248$             2,248$             RACER 2013.
TESC measures 1 LS 10,000$           10,000$           Engineer's estimate.

Subtotal 47,404$           

Permeable Reactive Barrier Installation
Barrier earthwork 1 LS 410,288$         410,288$         RACER 2013.
Loading, transportation, disposal 1,047 TON 200$                209,440$         Disposal at Subtitle C landfill.  Waste Management 2/21/2014 quote. 

See Table A-7.
Construction water treatment, discharge 1 LS 104,573$         104,573$         RACER 2013 and King Co. 2014 discharge rates.
Barrier material import, placement 1 LS 1,058,925$      1,058,925$      ZVI, GAC, sand, fill.  RACER 2013.

Subtotal 1,783,225$      

Site Restoration
Repave excavated area 1 LS 7,970$             7,970$             RACER 2013.
Install compliance monitoring wells 1 LS 15,965$           15,965$           4 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 23,935$           

Contingency 30% -- -- 556,369$         Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project management 10% -- -- 241,093$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial design 9% -- -- 216,984$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction management 10% -- -- 241,093$         Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 699,171$         

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 3,121,609$      

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Performance monitoring 1 YR 2,425$             2,425$             See Table A-7.
Compliance monitoring 1 YR 1,693$             1,693$             See Table A-7.
Laboratory analysis 1 YR 4,970$             4,970$             See Table A-7.

Subtotal 9,088$             

Contingency 15% -- -- 1,363$             Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 1,568$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 2,090$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7.

Subtotal 8,806$             

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 22,988$           

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Permeable Reactive Barrier Maintenance
Replace treatment media 1 EA 1,838,599$      1,838,599$      Year 20.  Derived from capital costs above.
Contingency 20% -- -- 367,720$         
Project management 4% -- -- 88,253$           
Design 2% -- -- 44,126$           
Construction management 5% -- -- 110,316$         

Subtotal 2,449,014$      

Professional/Technical Services
5-year reviews & reporting 1 EA 5,000$             5,000$             Years 5, 10, 15, 20.  Engineer's estimate.

Subtotal 5,000$             

Jacobson Terminals Description:  Alternative 3 includes in situ groundwater treatment using a permeable reactive/sorptive barrier, institutional controls, and 
compliance monitoring for 20 years.  The barrier would contain zero-valent iron (ZVI) to break down dissolved contaminant mass and 
granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

DESCRIPTION

DESCRIPTION

DESCRIPTION
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Sheet 2 of 2Table D-4 – Remediation Alternative 3 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

Jacobson Terminals Description:  Alternative 3 includes in situ groundwater treatment using a permeable reactive/sorptive barrier, institutional controls, and 
compliance monitoring for 20 years.  The barrier would contain zero-valent iron (ZVI) to break down dissolved contaminant mass and 
granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Years 5, 10, 15, 20.  See Table A-7.

Subtotal 4,922$             

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 3,121,609$           3,121,609$      1.000 3,121,609$      
Annual O&M 1 - 20 459,767$              22,988$           17.687 406,602$         
Periodic 5 9,922$                  9,922$             0.942 9,348$             
Periodic 10 9,922$                  9,922$             0.888 8,807$             
Periodic 15 9,922$                  9,922$             0.836 8,297$             
Periodic 20 2,458,936$           2,458,936$      0.788 1,937,033$      

6,070,079$           5,491,694$      

TOTAL NET PRESENT VALUE OF ALTERNATIVE 3 5,490,000$      

NOTES

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).

Hart Crowser
L:\Notebooks\1780056_Jacobson Terminal Property RI-FS\Deliverables\Reports\Final RI FS\Appendices\Appendix D\FS Cost estimate.xlsx



Sheet 1 of 2Table D-5 – Remediation Alternative 4 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Site Preparation
Submittals/implementation plans 1 LS 50,000$           50,000$           Pre- and post-construction contractor submittals, work plan, HASP, 

etc.  Based on similar project experience.
Mobilization/demobilization 1 LS 20,313$           20,313$           RACER 2013.
Remove pavement 1 LS 92,163$           92,163$           RACER 2013.
Remove underground utilities 1 LS 38,088$           38,088$           RACER 2013.
Well abandonment 23 EA 720$                16,558$           RACER 2013.
TESC measures 1 LS 20,000$           20,000$           Engineer's estimate.

Subtotal 237,122$         

Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS 158,778$         158,778$         RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS 1,821,570$      1,821,570$      RACER 2013.
Transportation, disposal 38,258 TON 200$                7,651,600$      Disposal at Subtitle C landfill.  Waste Management 2/21/2014 quote. 

See Table A-7.
Performance sampling and analysis 1 LS 32,155$           32,155$           See Table A-7.
Add backfill soil amendment 3,000 SF 2.78$               8,340$             Add amendment to enhance in situ bioremediation.  Based on 

similar project experience.
Subtotal 9,672,443$      

Site Restoration
Restore underground utilities 1 LS 99,645$           99,645$           RACER 2013.
Repave excavated areas 1 LS 173,320$         173,320$         RACER 2013.
Install compliance monitoring wells 1 LS 21,279$           21,279$           5 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 294,244$         

Contingency 30% -- -- 3,061,143$      Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project management 4% -- -- 530,598$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial design 2% -- -- 265,299$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction management 5% -- -- 663,248$         Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 1,459,145$      

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 14,735,601$    

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Compliance monitoring 1 YR 1,808$             1,808$             See Table A-7.
Laboratory analysis 1 YR 1,775$             1,775$             See Table A-7.

Subtotal 3,583$             

Contingency 15% -- -- 537$                Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 618$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 824$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7.

Subtotal 6,590$             

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 14,442$           

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Professional/Technical Services
5-year review & reporting 1 EA 5,000$             5,000$             Year 5.  Engineer's estimate.

Subtotal 5,000$             

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Year 5.  See Table A-7.

Subtotal 4,922$             

Jacobson Terminals Description:  Alternative 4 consists of full-site excavation, institutional controls, and compliance monitoring for 5 years.  Under this 
alternative, the entire site would be excavated except for soil under buildings.  Shoring would be used along the buildings and shoreline to 
maintain stability of the excavation walls during construction.

DESCRIPTION

DESCRIPTION

DESCRIPTION
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Sheet 2 of 2Table D-5 – Remediation Alternative 4 Estimated Costs

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

Jacobson Terminals Description:  Alternative 4 consists of full-site excavation, institutional controls, and compliance monitoring for 5 years.  Under this 
alternative, the entire site would be excavated except for soil under buildings.  Shoring would be used along the buildings and shoreline to 
maintain stability of the excavation walls during construction.

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 5

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 14,735,601$         14,735,601$    1.000 14,735,601$    
Annual O&M 1 - 5 72,209$                14,442$           4.825 69,681$           
Periodic 5 9,922$                  9,922$             0.942 9,348$             

14,817,732$         14,814,629$    

TOTAL NET PRESENT VALUE OF ALTERNATIVE 4 14,800,000$    

NOTES

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Sheet 1 of 2Table D-6a – Remediation Alternative 5 Estimated Costs (w/o Treatment Wall)

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Site Preparation
Submittals/implementation plans 1 LS 25,000$           25,000$           Pre- and post-construction contractor submittals, work plan, HASP, 

etc.  Based on similar project experience.
Mobilization/demobilization 1 LS 10,156$           10,156$           RACER 2013.
Remove pavement 1 LS 9,332$             9,332$             RACER 2013.
Remove underground utilities 1 LS 1,392$             1,392$             RACER 2013.
Well abandonment 1 LS 5,544$             5,544$             2 wells.  RACER 2013.
TESC measures 1 LS 10,000$           10,000$           Engineer's estimate.

Subtotal 61,424$           

Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS 73,372$           73,372$           RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS 158,450$         158,450$         RACER 2013.
Transportation, disposal 2,968 TON 200$                593,689$         Disposal at Subtitle C landfill.  Waste Management 2/21/2014 

quote.  See Table A-7 in RIFS.
Performance sampling and analysis 1 LS 6,124$             6,124$             See Table A-7 in RIFS.
Add backfill soil amendment 724 SF 2.78$               2,013$             Add amendment to enhance in situ bioremediation.  Based on 

similar project experience.
Subtotal 833,648$         

Site Restoration
Restore underground utilities 1 LS 7,121$             7,121$             RACER 2013.
Repave excavated areas 1 LS 15,975$           15,975$           RACER 2013.
Replace monitoring wells 1 LS 9,074$             9,074$             2 wells, 20-ft depth, 10-ft screen.  RACER 2013.
Install compliance monitoring wells 1 LS 10,378$           10,378$           2 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 42,548$           

Contingency 30% -- -- 281,286$         Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project management 9% -- -- 109,702$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial design 12% -- -- 146,269$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction management 10% -- -- 121,891$         Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 377,861$         

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7 in RIFS.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 1,608,272$      

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Compliance monitoring 1 YR 1,923$             1,923$             See Table A-7 in RIFS.
Laboratory analysis 1 YR 2,130$             2,130$             See Table A-7 in RIFS.

Subtotal 4,053$             

Contingency 15% -- -- 608$                Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 699$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 932$                Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7 in 

RIFS.
Subtotal 6,779$             

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7 in RIFS.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 15,172$           

Jacobson Terminals Description:  Cost estimate for variant of Alternative 5 that excludes installation of a treatment wall.  This variant of Alternative 5 
includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.  

DESCRIPTION

DESCRIPTION

Hart Crowser
L:\Notebooks\1780056_Jacobson Terminal Property RI-FS\Deliverables\Reports\Final RI FS\Appendices\Appendix D\FS Cost estimate.xlsx



Sheet 2 of 2Table D-6a – Remediation Alternative 5 Estimated Costs (w/o Treatment Wall)

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

Jacobson Terminals Description:  Cost estimate for variant of Alternative 5 that excludes installation of a treatment wall.  This variant of Alternative 5 
includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.  

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Professional/Technical Services
5-year reviews & reporting 1 EA 5,000$             5,000$             Years 5, 10, 15, 20.  Engineer's estimate.

Subtotal 5,000$             

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Years 5, 10, 15, 20.  See Table A-7 in RIFS.

Subtotal 4,922$             

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 1,608,272$           1,608,272$      1.000 1,608,272$      
Annual O&M 1 - 20 303,430$              15,172$           17.687 268,343$         
Periodic 5 9,922$                  9,922$             0.942 9,348$             
Periodic 10 9,922$                  9,922$             0.888 8,807$             
Periodic 15 9,922$                  9,922$             0.836 8,297$             
Periodic 20 9,922$                  9,922$             0.788 7,816$             

1,951,391$           1,910,882$      

TOTAL NET PRESENT VALUE OF ALTERNATIVE 5 w/o PRB 1,910,000$      

NOTES

DESCRIPTION

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Sheet 1 of 2Table D-6b – Remediation Alternative 5 Estimated Costs (w/ Treatment Wall)

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

CAPITAL COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Site Preparation
Submittals/implementation plans 1 LS 30,000$           30,000$           Pre- and post-construction contractor submittals, work plan, HASP, 

etc.  Based on similar project experience.
Mobilization/demobilization 1 LS 20,313$           20,313$           RACER 2013.  For two separate events.
Remove pavement 1 LS 11,579$           11,579$           RACER 2013.
Remove underground utilities 1 LS 1,392$             1,392$             RACER 2013.
Well abandonment 1 LS 5,544$             5,544$             2 wells.  RACER 2013.
TESC measures 1 LS 10,000$           10,000$           Engineer's estimate.

Subtotal 78,828$           

Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS 127,806$         127,806$         RACER 2013 and King Co. 2014 discharge rates.  Includes 

management of water from PRB installation.
Excavation, loading, backfilling 1 LS 158,450$         158,450$         RACER 2013.
Transportation, disposal 2,968 TON 200$                593,689$         Disposal at Subtitle C landfill.  Waste Management 2/21/2014 quote. 

See Table A-7 in RIFS.
Performance sampling and analysis 1 LS 6,124$             6,124$             See Table A-7 in RIFS.
Add backfill soil amendment 724 SF 2.78$               2,013$             Add amendment to enhance in situ bioremediation.  Based on 

similar project experience.
Subtotal 888,082$         

Permeable Reactive Barrier Installation
Barrier earthwork 1 LS 410,288$         410,288$         RACER 2013.
Loading, transportation, disposal 1,047 TON 200$                209,440$         Disposal at Subtitle C landfill.  Waste Management 2/21/2014 quote. 

See Table A-7 in RIFS.
Barrier material import, placement 1 LS 1,058,925$      1,058,925$      ZVI, GAC, sand, fill.  RACER 2013.

Subtotal 1,678,652$      

Site Restoration
Restore underground utilities 1 LS 7,121$             7,121$             RACER 2013.
Repave excavated areas 1 LS 23,945$           23,945$           RACER 2013.
Replace monitoring wells 1 LS 9,074$             9,074$             2 wells, 20-ft depth, 10-ft screen.  RACER 2013.
Install compliance monitoring wells 1 LS 15,965$           15,965$           4 wells, 30-ft depth, 10-ft screen.  RACER 2013.

Subtotal 56,105$           

Contingency 30% -- -- 810,500$         Scope and bid contingency.  Percentage of capital costs.

Professional/Technical Services
Project management 5% -- -- 175,608$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Remedial design 8% -- -- 280,973$         Percentage of capital cost + contingency.  EPA 540-R-00-002.
Construction management 6% -- -- 210,730$         Percentage of capital cost + contingency.  EPA 540-R-00-002.

Subtotal 667,312$         

Institutional Controls
Institutional controls plan 1 LS 4,788$             4,788$             See Table A-7 in RIFS.
Restrictive covenant 1 LS 6,716$             6,716$             RACER 2013.

Subtotal 11,504$           

TOTAL CAPITAL COST 4,190,984$      

ANNUAL O&M COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Monitoring
Performance monitoring 1 YR 2,425$             2,425$             See Table A-7 in RIFS.
Compliance monitoring 1 YR 3,615$             3,615$             See Table A-7 in RIFS.
Laboratory analysis 1 YR 7,100$             7,100$             See Table A-7 in RIFS.

Subtotal 13,140$           

Contingency 15% -- -- 1,971$             Scope and bid contingency.  Percentage of annual costs.

Professional/Technical Services
Project management 15% -- -- 2,267$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Technical support 20% -- -- 3,022$             Percentage of O&M costs + contingency.  EPA 540-R-00-002.
Reporting 1 EA 5,148$             5,148$             Compliance and MNA performance monitoring.  See Table A-7 in 

RIFS.
Subtotal 10,437$           

Jacobson Terminals Description:  Alternative 5 includes soil hot spot excavation and in situ groundwater treatment using a permeable reactive/sorptive 
barrier, institutional controls, and compliance monitoring for 20 years.  The barrier would contain zero-valent iron (ZVI) to break down 
dissolved contaminant mass and granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

DESCRIPTION

DESCRIPTION
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Sheet 2 of 2Table D-6b – Remediation Alternative 5 Estimated Costs (w/ Treatment Wall)

Location:
Seattle, WA

Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016

Jacobson Terminals Description:  Alternative 5 includes soil hot spot excavation and in situ groundwater treatment using a permeable reactive/sorptive 
barrier, institutional controls, and compliance monitoring for 20 years.  The barrier would contain zero-valent iron (ZVI) to break down 
dissolved contaminant mass and granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

Institutional Controls
Site database maintenance 1 YR 3,732$             3,732$             See Table A-7 in RIFS.

Subtotal 3,732$             

TOTAL ANNUAL O&M COST 29,280$           

PERIODIC COSTS
QUANTITY UNIT UNIT COST TOTAL NOTES

Permeable Reactive Barrier Maintenance
Replace treatment media 1 EA 1,892,408$      1,892,408$      Year 20.  Derived from capital costs above.
Contingency 20% -- -- 378,482$         
Project management 4% -- -- 90,836$           
Design 2% -- -- 45,418$           
Construction management 5% -- -- 113,544$         

Subtotal 2,520,687$      

Professional/Technical Services
5-year reviews & reporting 1 EA 5,000$             5,000$             Years 5, 10, 15, 20.  Engineer's estimate.

Subtotal 5,000$             

Institutional Controls
Restrictive covenant update 1 EA 4,922$             4,922$             Years 5, 10, 15, 20.  See Table A-7 in RIFS.

Subtotal 4,922$             

PRESENT VALUE ANALYSIS

Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 4,190,984$           4,190,984$      1.000 4,190,984$      
Annual O&M 1 - 20 585,597$              29,280$           17.687 517,881$         
Periodic 5 9,922$                  9,922$             0.942 9,348$             
Periodic 10 9,922$                  9,922$             0.888 8,807$             
Periodic 15 9,922$                  9,922$             0.836 8,297$             
Periodic 20 2,530,609$           2,530,609$      0.788 1,993,493$      

7,336,956$           6,728,809$      

TOTAL NET PRESENT VALUE OF ALTERNATIVE 5 6,730,000$      

NOTES

DESCRIPTION

Notes:
Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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