
 

 

 

 

 

 

 

APPENDIX D  
REMEDIAL INVESTIGATION FIELD LOGS 
AND SAMPLING DETAILS 
 

Appendix D has been subdivided as follows: 

• D-1: Field Logs 

• D-2: Slug Test Analysis 

• D-3: Aerial Photographs 

• D-4: Summary Tables 

• D-5: Lysimeter and Geochemical Sampling Details 

• D-6: Determination of Fill Deposits in Contact with Groundwater 



 

 

 

 

 

 

 

APPENDIX D-1  
FIELD LOGS 
 

 

 



 

 

 

 

 

 

 

 

MONITORING WELLS 
 

 



Physical Description of Soil Key

Visual Soil Descriptions consist of the following:

Recovered and In-situ depths
Recovered = measured in the lab, actual sediment depth from core tube
In situ  = compaction-corrected, applied to samples only

Soil Description Terminology:

Moisture and Density:

Dry Little perceptible moisture SILT or CLAY
Damp Density Visual Consistency
Moist Very loose freefall Very soft
Wet Visible free water, probably above optimum Loose easy penentration Soft

Medium dense moderate penentration Medium stiff
Dense hard  penentration Stiff

Soil density and consistency are estimated based on visual observations Very dense refusal Very Stiff/Hard

Major and Minor Constituents by Volume:

Percent 
0–5
5-15 Trace 0-5

15-30 Occasional 5-10
30-50 Moderate 10-30

> 50 Substantial 30-50

rainbow
metallic
florets
blebs
streaks

*No odor or sheen observed unless noted
None, trace <2
Slight Sheen 2-15
Moderate Sheen 15-40
Moderate to Heavy 40-70
Heavy >70

Blocky @

Fibrous Stringy or rope like structure
Seam 1/16 to 1/2" thick
Layer Greater than 1/2" thick
Interbedded Multiple layers within a unit (>1/2" thick)

Anthropogenic Debris, include description in parenthesis
Decomposed Visible sign of decomposition or discoloration
Fresh No visible sign of decomposition or discoloration
Winnowed Loss of fines Surface Seal
Slumped Settled but intact
Pockets Semicircular to circular inclusion/deposit

Groundwater Level on Date (ATD) At time of Drilling

1. Desired drive depth is reached or refusal.
2. Core recovery is greater than 75%.
3. Core tube appears intact (no signs of blocking, bending).

NOTES:
*Classification of soil in core logs is based on visual field and laboratory observations which include density/consistency, grain size, and plasticity
plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein.  Visual-manual classification method 
ASTM D-2488 for the description and identification of soils was used as an identification guide.

moderate 

H2S = Hydrogen sulfide

Other Minor Constituents: % vol. 
(anthropogenics, etc.)

Very (clayey, silty, etc.)

GROUP NAME

Trace (clay, silt, etc.)

Sheen - Visual Description
multicolored

Odor Descriptions

SAND or GRAVEL

Slightly (clayey, silty, etc.)
Clayey, silty, sandy, gravelly

strong
HC = Hydrocarbon-like 

Soil

trace
slight

Depth (recovered), USC symbol, moisture content,density/consistency (estimated based on visual observation), color, MAJOR CONSTITUENT/GROUP NAME with minor constituents. 

Some perceptible moisture, probably below optimum
Probably near optimum moisture content, no visible water

Amount and shape of minor constituents (e.g., wood, shells) followed by major constituent structure.  Sheen and odor.

Density/Consistency

Moisture Content Density

metallic gray-colored
semi-circular and 
semi-circular and 

long and flowing shape

4. Minimal sediment loss out the top or bottom (minimal 

Core Acceptance Guidelines

Cohesive soil that can be broken down into smaller lumps

Sheen - % coverage

Structure and Other Sediment Descriptions

Well Details

Contacts:  
Compositional change or presence of anthropogenic material

Major unit change/non-discrete, gradual contact
Major unit change/visually discrete, abrupt contact

Screened Interval

























































































Contractor:

Project #:

Client:

Collection Date:

Easting:Northing:

Method:

Horizontal Datum:

Total Depth (ft):

Logged By:Millennium Bulk Terminals-Longview, LLC

Soil Description

Well Installation Log

Cascade Drilling
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Samples and descriptions are in recovered depths.

Classification scheme: USCS
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Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

130720-02.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

SSA4-MW-01

305483.94 1006430.83 15

Direct push & Hollow-Stem Auger

MW

1/15/2012

Boring sampled via direct-push methods with 2.25 inch Macrocore sampler and then over drilled

with 8 1/4 inch Hollow-Stem Augers to install well.
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POORLY GRADED SAND (SP): Dry, loose, brown, fine sand.  No odor.

SILTY GRAVEL (GM): Wet, slightly cohesive, dark gray. Gravels are angular. No odor.

SILT (ML): Damp, stiff, low plasticity, dark gray, 10% fine sand.  No odor.

SILTY SAND (SM): Wet, loose, gray with light brown mottling, fine to medium sand.  No odor.

@5.0-6.8': Increasing silt content.

@5.8-6.0': Fine gravel layer.

SILT (ML): Damp, stiff, non-plastic, gray with light brown mottling, 10% sand.  Occasional thin

layers of sand (SP).

POORLY GRADED SAND (SP): Wet, loose, brown.

@12.6': Grades to medium dense, gray, fine sand.

SILT (ML): Soft, non-plastic, gray.  Occasional wood pieces.

POORLY GRADED SAND (SP): Moist, medium dense, gray, fine sand.  Trace organic debris.

End of boring @ 15'.
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Project #:
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Collection Date:

Easting:Northing:

Method:

Horizontal Datum:

Total Depth (ft):

Logged By:Millennium Bulk Terminals-Longview, LLC

Soil Description

Well Installation Log

Cascade Drilling
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Samples and descriptions are in recovered depths.

Classification scheme: USCS
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Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

130720-02.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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SSA6-MW-01

303588.88 1006762.77 15

Direct push & Hollow-Stem Auger

MW

1/5/2012

Boring sampled via direct-push methods with 2.25 inch Macrocore sampler and then over drilled

with 8 1/4 inch Hollow-Stem Augers to install well.
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GRAVELLY SILT (ML): Damp, soft, crumbly, low plasticity, dark gray.  No odor.  Occasional black,

coal-like granules.

ELASTIC SILT (MH): Moist, soft, high plasticity, dark gray.  No sheen, no odor.

@ 1.9': Rust red mottling.

@2.0'-5.0': No recovery.

@ 6.4': Grades to firm.  Trace sweet, petroleum-like odor.

@ 7.3': Grades to stiff.

@ 8.0': Grades to sandy.

POORLY GRADED SAND (SP): Wet, medium dense, gray, fine to medium sand.  Moderate sweet,

petroleum-like odor, no sheen.  Occasional silt layers (ML).

@ 10.8'-10.9': Silt layer (ML).

@ 11.0'-11.2': Silt layer (ML).

@ 11.4'-11.7': Silt layer (ML).

SILT (ML): Moist, stiff, low to medium plasticity, gray.  No sheen.  Trace wood pieces.

End of boring @ 15'.
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Project #:

Client:

Collection Date:

Easting:Northing:

Method:

Horizontal Datum:

Total Depth (ft):

Logged By:Millennium Bulk Terminals-Longview, LLC

Soil Description

Well Installation Log

Cascade Drilling
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Samples and descriptions are in recovered depths.

Classification scheme: USCS
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Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

130720-02.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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302694.57 1006957.55 16.5

Direct push & Hollow-Stem Auger

MW

2/21/2012

Boring sampled via direct-push methods with 1.5 inch by 2 foot split spoon sampler and then

over drilled with 8 1/4 inch Hollow-Stem Augers to install well.

65

80

80

80

87

100

100

100

100

100

0

0

0

0

30

0

100

0

70

100

0

100

SANDY SILT (ML): Moist, soft, non-plastic, dark brown.  No odor, no sheen.  Occasional layers of

gray, fine sand (SP).

@ 0.0'-0.2': Abundant wood debris.

@ 2.5'-2.6': Wood debris.

@ 4.0': Dark gray and rust red thin laminations, 1 to 5 mm thick.

@ 5.1'-5.2': Decayed wood debris.

SILT (ML): Moist, soft, non-plastic, dark gray.  Occasional dark red laminations.

POORLY GRADED SAND (SP): Wet, loose, dark gray, medium sand.  No odor, no sheen.

@ 6.5'-7.0': Layer of highly plastic, dark gray, SILT (MH).

@ 11.4'-11.8':  Layer of moist, soft, highly plastic, dark gray, SILT (MH).

@ 12.0'-13.5': Occasional silt blebs.

ELASTIC SILT (MH): Moist, moderate plasticity, dark gray.  No odor, no sheen.

End of boring @ 16.5'.



 

 

 

 

 

 

 

 

SOIL BORING AND TEST PIT LOGS 
 



Physical Description of Soil Key

Visual Soil Descriptions consist of the following:

Recovered and In-situ depths
Recovered = measured in the lab, actual sediment depth from core tube
In situ  = compaction-corrected, applied to samples only

Soil Description Terminology:

Moisture and Density:

Dry Little perceptible moisture SILT or CLAY
Damp Density Visual Consistency
Moist Very loose freefall Very soft
Wet Visible free water, probably above optimum Loose easy penentration Soft

Medium dense moderate penentration Medium stiff
Dense hard  penentration Stiff

Soil density and consistency are estimated based on visual observations Very dense refusal Very Stiff/Hard

Major and Minor Constituents by Volume:

Percent 
0–5
5-15 Trace 0-5

15-30 Occasional 5-10
30-50 Moderate 10-30

> 50 Substantial 30-50

rainbow
metallic
florets
blebs
streaks

*No odor or sheen observed unless noted
None, trace <2
Slight Sheen 2-15
Moderate Sheen 15-40
Moderate to Heavy 40-70
Heavy >70

Blocky @

Fibrous Stringy or rope like structure
Seam 1/16 to 1/2" thick
Layer Greater than 1/2" thick
Interbedded Multiple layers within a unit (>1/2" thick)

Anthropogenic Debris, include description in parenthesis
Decomposed Visible sign of decomposition or discoloration
Fresh No visible sign of decomposition or discoloration
Winnowed Loss of fines Surface Seal
Slumped Settled but intact
Pockets Semicircular to circular inclusion/deposit

Groundwater Level on Date (ATD) At time of Drilling

1. Desired drive depth is reached or refusal.
2. Core recovery is greater than 75%.
3. Core tube appears intact (no signs of blocking, bending).

NOTES:
*Classification of soil in core logs is based on visual field and laboratory observations which include density/consistency, grain size, and plasticity
plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein.  Visual-manual classification method 
ASTM D-2488 for the description and identification of soils was used as an identification guide.

moderate 

H2S = Hydrogen sulfide

Other Minor Constituents: % vol. 
(anthropogenics, etc.)

Very (clayey, silty, etc.)

GROUP NAME

Trace (clay, silt, etc.)

Sheen - Visual Description
multicolored

Odor Descriptions

SAND or GRAVEL

Slightly (clayey, silty, etc.)
Clayey, silty, sandy, gravelly

strong
HC = Hydrocarbon-like 

Soil

trace
slight

Depth (recovered), USC symbol, moisture content,density/consistency (estimated based on visual observation), color, MAJOR CONSTITUENT/GROUP NAME with minor constituents. 

Some perceptible moisture, probably below optimum
Probably near optimum moisture content, no visible water

Amount and shape of minor constituents (e.g., wood, shells) followed by major constituent structure.  Sheen and odor.

Density/Consistency

Moisture Content Density

metallic gray-colored
semi-circular and 
semi-circular and 

long and flowing shape

4. Minimal sediment loss out the top or bottom (minimal 

Core Acceptance Guidelines

Cohesive soil that can be broken down into smaller lumps

Sheen - % coverage

Structure and Other Sediment Descriptions

Well Details

Contacts:  
Compositional change or presence of anthropogenic material

Major unit change/non-discrete, gradual contact
Major unit change/visually discrete, abrupt contact

Screened Interval
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Project #:
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Collection Date:

Easting:Northing:

GeoProbe Log
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Horizontal Datum:
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Longview, WA
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720 Olive Way Suite 1900
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AQ-SSA1-01

JL, DL

4

03/15/2012

SILT WITH GRAVEL (ML): Moist, medium stiff, brown, slightly clayey.
Moderate rootlets, biota (worms) and woody debris.  No odor.

POORLY GRADED SAND (SP): Moist to wet, loose, brown-gray.  Trace
fine gravel (pumice). Moderate rootlets and larger woody debris.  No odor.

End of test pit @ 4'

N/AN/A
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Collection Date:
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GeoProbe Log
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Soil Description
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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03/15/2012

LEAN CLAY (CL): Moist, stiff, silty.  Lenses of gray, POORLY GRADED
medium SAND (SP).  Occasional large woody decomposing debris.

@ 2': Grades to LEAN CLAY WITH GRAVEL (CL).

POORLY GRADED SAND (SP): Wet. Loose, brown-gray, medium to
coarse sand.  Occasional rootlets.  No odor.

End of test pit @ 4'

N/AN/A
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305392.61 1004559.07

Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

P
ID

 (
p

p
m

)

Sheet 1 of 1

Project: Former Reynolds Metals Reduction Plant RI/FSLocation:

130720-02.01

Longview, WA

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

AQ-SSA1-03

JL, DL

5

03/15/2012

1. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

Fl, CN,

PAHs, TPH
AQ-SSA1-03-3-4

SANDY SILT (ML): Moist, stiff, brown, slightly clayey.  Moderate rootlets
and woody debris.  No odor.

@ 2.0': Large log piece.

POORLY GRADED SAND WITH GRAVEL (SP): Moist, medium dense,
gray-brown.  Moderate to abundant rootlets and decaying wood fragments.
No odor.

@ 3.0'-4.0': Lenses of dark gray, organic matter.  No odor.

End of test pit @ 5'

NS

NS

N/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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4.5

03/15/2012

SANDY SILT (ML): Moist, stiff, brown, slightly clayey.  Moderate rootlets
and woody debris.  No odor.

POORLY GRADED SAND (SP): Moist, loose, dark gray-brown.  Moderate
rootlets and pockets of woody debris.  No odor.

End of test pit @ 4.5'

N/AN/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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03/15/2012

1. No groundwater encountered.

POORLY GRADED SAND (SP): Moist, loose, brown.  No odor.

@ 3.0': Trace woody debris.

LEAN CLAY (CL): Damp, stiff, gray-blue. Moderate rootlets.  Slight H2S-like
odor.

End of test pit @ 4.5'

N/AN/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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03/15/2012

1. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

Fl, CN,

PAHs, TPH
AQ-SSA1-06-3-3.5

SANDY SILT (ML): Moist, medium stiff, brown, slightly clayey.  Moderate
rootlets and woody debris.  Decomposing sticks and fragments.  No odor.

@ 3.0'-3.5': Organic-rich lens with abundant roots and woody debris.  Dark
gray to black.  No odor.

POORLY GRADED SAND WITH GRAVEL (SP): Moist to wet, loose,
brown-gray.  Moderate rootlets and woody debris.  No odor.

End of test pit @ 5'

N/AN/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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03/15/2012

SANDY SILT (ML): Moist, stiff, brown, coarse sandy, slightly clayey.
Moderate roots.  No odor.

POORLY GRADED SAND WITH GRAVEL (SP): Moist to wet, medium
dense, gray. Occasional rootlets.  No odor.

End of test pit @ 4'

N/AN/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Project: Former Reynolds Metals Reduction Plant RI/FSLocation:
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Longview, WA

Notes:
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03/15/2012

SILT (ML): Moist, medium stiff, brown, clayey.  Trace gravels, moderate
rootlets.  No odor.

POORLY GRADED SAND WITH GRAVEL (SP): Moist to wet, loose,
medium dense, gray.  Occasional large woody debris (decomposing).  No
odor.

End of test pit @ 4'

N/AN/A



Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Soil Description

Notes:

720 Olive Way Suite 1900
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Hand Shovel

N/A

No groundwater encountered.

SILT (ML): Moist, medium dense, brown.  Trace clay, moderate rootlets. No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,

Archive
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:
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Hand Shovel

N/A

SILT (ML): Wet, medium dense, brown.  Trace clay, moderate rootlets, trace biota
(worms).  No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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03/15/2012

Hand Shovel

N/A

No groundwater encountered.

SILT WITH GRAVEL (ML): Moist, medium dense, dark brown.  Trace clay,
moderate rootlets.  Gravels are up to 1" diameter and angular.  No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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Hand Shovel

N/A

Station under standing water.

SILT (ML): Wet, medium dense, brown. Trace clay, moderate rootlets, trace biota
(worms).  No odor.

End of test plot @ 0.5'

TOC, TKN,
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Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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130720-02.01

Test Plot Log

Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

G
ro

u
n

d
w

a
te

r

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

AQ-SSA2-05

0.5

JL, DL

03/15/2012

Hand Shovel

N/A

No groundwater encountered.

SILT WITH GRAVEL (ML): Moist, medium stiff, dark brown.  Moderate rootlets,
gravels are up to 1" in diameter and are subangular.  No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900
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Hand Shovel

N/A

Station under standing water.

SILT (ML): Wet, medium stiff, brown.  Trace clay, moderate rootlets.  No odor.

End of test plot @ 0.5'

TOC, TKN,
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Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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03/15/2012

Hand Shovel

N/A

No groundwater encountered.

SILT WITH GRAVEL (ML): Moist, medium dense, brown, slightly coarse sandy.
Moderate rootlets.  No odor.

@ 0.5': Grades to very wet, end of test plot.

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

AQ-SSA2-08

0.5

JL, DL

03/16/2012

Hand Shovel

N/A

SILT (ML): Wet, medium stiff, brown.  Trace clay, trace angular gravel, moderate
rootlets and biota (worms).  No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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03/16/2012

Hand Shovel

N/A

SILT (ML): Wet, soft to medium stiff, brown.  Trace clay and angular gravels,
moderate rootlets.  No odor.

End of test plot @ 0.5'
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Nitrate/Nitrite,
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Soil Description

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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03/16/2012

Hand Shovel

N/A

No groundwater encountered.

SILTY SAND (SM):Damp, loose, medium to coarse sand, trace fine gravel,
moderate rootlets.  No odor.

End of test plot @ 0.5'

TOC, TKN,

Nitrate/Nitrite,

Ammonia, Total

Phosphorous,

Orthophosphate,

Potassium,

Archive

AQ-SSA2-REF-02-0-0.5
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA3-01

10/13/2011

7

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILT (ML): Dry, soft, dark brown, slighly fine to medium sandy. No odor.
Moderate biota (roots).

@ 1': Grades to dark orange - brown. Occasional roots.

LEAN CLAY (CL): Damp, stiff, dark gray with dark orange and brown
mottling, slightly silty, trace fine to medium sand. Occasional rootlets. No
odor.

End of test pit @ 7'

N/A

AQ-SSA3-01-2-3
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA3-02

10/13/2011

7

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILTY SAND (SM): Dry, loose, light gray with brown mottling. Moderate
rootlets in top 6". Trace biota (worms). No odor.

SANDY SILT (ML): Damp, medium stiff, light gray with orange-brown
mottling, trace clay. Trace rootlets. No odor.

SILTY SAND (SM): Damp, medium dense, gray, trace clay.

@ 5': Grades to moist.

@ 7': Grades to dark gray, slightly clayey.

End of test pit @ 7'

N/A

AQ-SSA3-02-2-3
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA3-03

10/13/2011

4

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

POORLY GRADED SAND (SP): Dry, loose, dark brown, trace gravel (up to
1.5"-diameter). Moderate rootlets and biota (worms) in top 8". No odor.

SANDY SILT (ML): Damp, medium stiff, dark gray with occasional brown
mottling, trace gravel (up to 1"-diameter). Occasional rootlets.

LEAN CLAY (CL): Moist, stiff, dark gray, slightly fine sandy, slightly silty.

End of test pit @ 4'

N/A

AQ-SSA3-03-2-3
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-SSA3-04

10/13/2011

4

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILT (ML): Damp, medium stiff, dark brown, slightly very fine sandy.
Moderate rootlets (up to 8"). No odor.

@ 2': Grades to brown with orange mottling, trace clay. Trace rootlets.

@ 3': Grades to moist, stiff, dark gray, slightly clayey. Occasional
decomposed sticks. Slight H2S-like odor.

End of test pit @ 4'

N/A

AQ-SSA3-04-2-3



Contractor:

Project #:

Collection Date:

Logged By:

Northing:

Method:

Horizontal Datum:

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

S
a

m
p

le
 I

n
te

rv
a

l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

Soil Description

G
ro

u
n

d
w

a
te

r

S
h

e
e

n
 T

e
st

Test Pit Log

Total Depth (ft):306504.50 1003028.45Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe

P
ID

 (
p

p
m

)

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-SSA3-05

10/13/2011

5

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILTY SAND (SM): Damp, medium dense, dark brown. Occasional gravels
up to 1"-diameter. Moderate rootlets. No odor.

SILT (ML): Damp, stiff, brown with orange mottling, trace fine sand and
clay.

@ 3': Layer of black mottling. Grades to light brown with orange mottling.
Occasional decomposed sticks.

End of test pit @ 5'

N/A

AQ-SSA3-05-2-3
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Total Depth (ft):306841.00 1002961.63Easting:

Sheet 1 of 1

Terra Hydr, Inc
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-SSA3-06

10/13/2011

4

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILT (ML): Damp, medium stiff, dark brown with orange mottling, slightly
sandy. Moderate rootlets in top 1'. No odor.

SILTY SAND (SM): Damp, medium dense, dark brown. Occasional rootlets.
No odor.

SANDY SILT (ML): Moist, medium stiff, dark gray, trace clay. No odor.

End of test pit @ 4'. Slight ponding of groundwater at base of test pit.

N/A

AQ-SSA3-06-2-3
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Sheet 1 of 1
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA3-07

10/13/2011

4

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

SILT (ML): Dry, soft, dark brown, slightly sandy. Moderate coarse gravel
(angular, volcanic) in top 2.5'. Moderate rootlets and biota (worms). No
odor.

@ 2': Grades to damp, medium stiff, slightly clayey.

SILTY SAND (SM): Damp, medium dense, light brown. No odor.

End of test pit @ 4'

N/A

AQ-SSA3-07-2-3
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-SSA3-08

10/13/2011

4

JL, BH

1. Sidewall of test pit scraped with spoon prior to manual sampling (up to 4') from pit by field

personnel. Pits deeper than 4' were sampled from the backhoe bucket.

2. NS= No sheen, SS= Slight sheen, MS= Moderate sheen, HS= Heavy sheen.

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD &

Total)

WELL GRADED SAND WITH GRAVEL (SW): Damp, loose, dark brown,
fine to medium sand and gravel. Gravels are subangular. Occasional biota
(worms). No odor.

SANDY SILT (ML): Damp, medium stiff, dark brownish gray with orange
mottling, trace clay. Occasional rootlets. No odor.

@ 3': Grades to stiff, dark gray, slightly clayey.

End of test pit @ 4'

N/A

AQ-SSA3-08-2-3
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Millennium Bulk Terminals RI/FS

305558.76 1006068.99

NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-12A

2

Julia Labadie

11/08/2012

1. Had to move station 12 to avoid ponded water in area (>2' deep).

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

AQ-SSA4-12A-0-1

AQ-SSA4-12A-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. No odor. Groundwater pooling

@ base of pit (brown, slightly foamy, no sheen). Occasional coarse gravel and wood

fragments.

SILTY SAND (SM): Wet, medium dense, dark gray. Occasional gravels. Trace rootlets (plant

fibers).

@1.5': 2" layer of orange-brown (oxidized?) color.

End of test pit @ 2' due to caving.
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NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-12B

3

Julia Labadie

11/8/2012

1. Moved station 12 to avoid ponded water inarea. Pit dug approximately 6' from edge of

ponded area and 6' from edge of pad border.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

AQ-SSA4-12B-0-1

AQ-SSA4-12B-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. Occasional gravels. Trace

sticks. No odor (fill). Groundwater pooling in base of pit is brown, slightly foamy, no sheen.

@1': Trace pockets of brown, medium stiff SILT (ML).

End of test pit @ 3' due to extensive caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-13

4

Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-13-0-1

AQ-SSA4-13-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Damp, loose, brown, medium sand. Occasional pockets of stiff,

gray-brown SILT (ML). Trace sticks. No odor.

@1': Grades to medium dense.

@2': Grades to wet, trace pockets SILT (ML).

End of test pit @ 4' due to extensive caving.
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Notes:
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Julia Labadie

11/8/2012

1. Next to small ponded area - very shallow groundwater.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-14-0-1

AQ-SSA4-14-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. Occasional pockets of brown

SILT (ML). Trace gravel and wood fragments (sticks).

@1': Grades to medium dense.

@2.5': Grades to POORLY GRADED SAND WITH GRAVEL (SP) (1-2" diameter, angular, gray). No

odor.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Damp, dense, dark gray, slightly

sandy, slightly silty, fine to coarse gravel (angular). Gravels up to 6" diameter.

End of test pit @ 4'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-15

4

Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-15-0-1

AQ-SSA4-15-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. Occasional gravel (rounded).

No odor. Trace wood fragments.

@2': Grades to medium dense, trace sulfur-like odor.

@3': Grades to POORLY GRADED SAND WITH GRAVEL (SP). Gravels are gray, angular.

End of test pit @ 4'.
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Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-16
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Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-16-0-1

AQ-SSA4-16-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Damp, medium dense, brown, medium sand, trace gravel. Trace

pockets of brown and gray SILT (ML). No odor. Occasional wood fragments (sticks).

@1': Charred wood piece, grades to moist.

@2.5': Grades to wet.

@3.5': Grades to gray. Piece of blue plastic.

@4': Thin layer of black organic-rich material (wood fragments, roots) approximately 1-2"

thick (part of sample).

End of test pit @ 4'.



Excavation Method:Project:

Contractor:

Project #:

Client:

Collection Date:

Logged By:

Sheet 1 of 1

Easting:Northing:

Location:

Horizontal Datum:

Soil Description

Test Pit Log

Total Depth (ft):

Backhoe

Millennium Bulk Terminals - Longview, LLC

Terra Hydr

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

S
a

m
p

le
 I

n
te

rv
a

l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

S
h

e
e

n
 T

e
st

G
ro

u
n

d
w

a
te

r

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

Millennium Bulk Terminals RI/FS

305067.29 1006062.46

NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-17

3

Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

AQ-SSA4-17-0-1

AQ-SSA4-17-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. Occasional gravels and wood

fragments (sticks). Trace pockets of gray SILT (ML).

@1.5': Grades to gray.

@2': Hit small groundwater spring.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Wet, dense, dark gray, slightly sandy,

slightly silty, fine to medium gravel (angular). No odor. Trace rainbow sheen.

End of test pit @ 3' due to caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-18
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Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-18-0-1

AQ-SSA4-18-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand. Moderate wood fragments in

top 1'. Occasional gravels (pumice).

@1.5': 8" long piece of wood (decaying). Trace pockets fine sand.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Moist, stiff, dark gray, slightly silty,

slightly sandy, fine to medium gravel. No odor. Gravels are angular, gray. Occasional rootlets.

End of test pit @ 4' due to pit caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-19

4.5

Julia Labadie

11/9/2012

1. Field duplicate collected at this station: AQ-SSA4-69.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-19-0-1/

AQ-SSA4-69-0-1

AQ-SSA4-19-1-2/

AQ-SSA4-69-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Damp, loose, brown, medium sand. Trace gravel and pockets of

SILT (ML). Occasional wood fragments. No odor.

@2': Grades to wet, medium dense.

@3': Grades to trace sulfur-like odor. Groundwater infiltrating at base of pit.

@4': Grades to gray, 6" layer of angular fine to medium gravel (gray) with sand below.

End of test pit @ 4.5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-20

4

Julia Labadie

11/8/2012

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-20-0-1

AQ-SSA4-20-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Wet, loose, brown, medium sand, occasional gravel (pumice) and

wood fragments (sticks). Trace pockets of gray SILT (ML). No odor.

@2': Grades to gray, trace sulfur-like odor.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Wet, dense, gray, slightly silty, slightly

sandy, fine to medium gravel. No odor. Gravels are angular.

POORLY GRADED SAND (SP): Wet, medium dense, gray, medium to coarse sand. No odor.

End of test pit @ 4' due to pit caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-21

4.5

Julia Labadie

11/9/2012

1. Extra station in NE corner of Flat Storage Area.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

POORLY GRADED SAND (SP): Damp, loose, brown, medium sand, trace fine to medium gravel

and pockets of brown-gray SILT (ML). No odor. Occasional wood fragments (sticks).

@1': Grades to medium dense.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Damp, dense, dark gray to black with

rusty orange mottling, slightly sandy, slightly silty, fine to medium gravel. Gravels are gray,

angular, 1-2" diameter.

@2.5': 1" thick layer of hard, brick-colored gravel with silt matrix. Thin, 6" long piece of metal

at top of layer.

LEAN CLAY (CL): Damp, medium stiff, gray, slightly silty. Moderate organic material (roots,

leaves). No odor.

End of test pit @ 4.5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900
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AQ-SSA4-22

4

Julia Labadie

11/9/2012

1. Station in NE corner of Flat Storage Area.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

POORLY GRADED SAND (SP): Damp, loose to medium dense, brown, medium sand. Trace fine

to medium gravel (rounded). Occasional wood fragments (sticks). No odor. Trace pockets

brown-gray SILT (ML) (1"-diameter).

@2': Grades to wet, trace sulfur-like odor.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Moist, wet, dense, brown slightly

sandy, slightly silty, fine to medium gravel. Gravels are angular.

LEAN CLAY (CL): Damp, medium stiff, gray, silty. Bluish-gray mottling on some areas. Trace

gravel. Occasional-moderate (20%) organic material (rootlets, decomposing twigs).

End of test pit @ 4'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:
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AQ-SSA4-23

3

Julia Labadie

11/9/2012

1. Station in NE corner of Flat Storage Area.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

POORLY GRADED SAND (SP): Moist to wet, loose, gray-brown medium sand, trace gravel. No

odor. Occasional rootlets.

WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM): Moist, medium dense, gray with

brown mottling, slightly silty, slightly sandy, gravel. No odor. Gravels are angular. Occasional

metal pieces, including 1" long scrap metal pieces and 2" long, 3" diameter steel "pins"

(anodes).

LEAN CLAY (CL): Damp, stiff, bluish-gray with rust-colored mottling, slightly silty. Moderate

organic material (rootlets, twigs). No odor.

End of test pit @ 3'. Pit edges above 1.5' caving in.
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NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA4-24

4

Julia Labadie

1/11/2013

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-24-0-1

AQ-SSA4-24-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Moist to wet, medium dense, brown, slightly gravelly, medium

sand. Gravels are subangular. No odor.

@1': Grades to trace gravel.

LEAN CLAY (CL): Moist, stiff, gray, slightly silty. No odor. Trace rootlets.

End of test pit @ 4'.
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NAD83 WA State Plane South Feet
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-25

3

Julia Labadie

1/11/2013

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

AQ-SSA4-25-0-1

AQ-SSA4-25-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Moist, loose to medium dense, gravelly, brown to dark gray,

medium sand. Gravels are sub-angular. No odor.

@1': Grades to brown.

LEAN CLAY (CL): Damp, stiff, gray, slightly silty. Trace rootlets. No odor.

End of test pit @ 3'.
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA4-26

3

Julia Labadie

1/11/2013

1. Field duplicate collected at this station: AQ-SSA4-76.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

AQ-SSA4-26-0-1/

AQ-SSA4-76-0-1

AQ-SSA4-26-1-2/

AQ-SSA4-76-1-2

PAHs

PAHs

POORLY GRADED SAND WITH GRAVEL (SP): Moist, loose to medium dense, dark gray to dark

brown, medium sand. Gravels are subangular. No odor.

@1': Grades to no gravels, brown. 1" thick orange rusty-colored horizon.

LEAN CLAY (CL): Damp, stiff, gray, slightly silty. Trace rootlets. No odor.

End of test pit @ 3'.
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA4-27

4

Julia Labadie

1/11/2013

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

AQ-SSA4-27-0-1

AQ-SSA4-27-1-2

PAHs

PAHs

POORLY GRADED SAND (SP): Damp, loose, brown, medium sand, trace gravel. No odor.

@1': Grades to POORLY GRADED SAND WITH GRAVEL (SP), gray, medium dense.

@1.5": 6" thick piece of concrete in southeast corner of pit.

SANDY SILT (ML): Moist, medium dense, brown with gray mottling, medium sandy. Trace clay

pockets. Trace rootlets.

LEAN CLAY (CL): Damp, stiff, gray. Trace rootlets. No odor.

End of test pit @ 4'.
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NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-01

09/01/2011

305677.85 1005934.68 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-01-0-1

AQ-SSA4-01-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Very dry, very loose, light gray, fine to coarse sand. Trace HC-like

odor.

@ 0.6': Grades to moist, loose.

ELASTIC SILT (MH): Moist, soft, dark gray. Occasional rootlets.

@ 3.5': Grades to light gray with dark red mottling, firm.

POORLY GRADED SAND (SP): Wet, medium-dense, gray with abundant dark red mottling, fine

sand. No odor, no staining.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-02

09/01/2011

305612.66 1006010.12 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-02-0-1

AQ-SSA4-02-1-2

PAHs

PAHs

SILTY SAND (SM): Very dry, very loose, light brown.  No odor, no staining.

WELL GRADED SAND (SW): Moist, loose, dark gray, fine to coarse sand.

@ 3.3': Grades to wet.

ELASTIC SILT (MH): Firm, light gray with dark red mottling.  Occasional rootlets, no odor, no

staining.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-03

09/01/2011

305629.55 1006183.98 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-03-0-1

AQ-SSA4-03-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist to wet, loose, dark gray, fine to coarse sand, trace gravel. Trace

HC-like odor, no staining.

@ 3.3': Grades to wet.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-04

09/01/2011

305382.05 1006224.28 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-04-0-1

AQ-SSA4-04-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist, loose, well graded, dark brown, fine to coarse sand.  Trace fine

gravel, occasional wood pieces from 0-1'.  No odor, no sheen.

SILTY GRAVEL (GM): Dry, dense, dark gray, silty (non-plastic), fine to coarse gravel.  Gravel is

angular with abundant red (possibly brick) pieces.  No odor, no staining.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-05

09/01/2011

305379.51 1006437.10 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-05-0-1

AQ-SSA4-05-1-2

AQ-SSA4-05-2-3

AQ-SSA4-05-3-4

PAHs

PAHs

PAHs

PAHs

POORLY GRADED SAND (SP): Damp, loose, dark gray, fine sand.  No odor.

SILTY GRAVEL (GM): Moist, loose, dark gray.  Gravel is angular, no odor.

POORLY GRADED SAND (SP): Damp, medium dense,  dark brown, fine to medium sand.  No odor

or staining.

@ 2.2': Grades to gray.

SILT (ML): Moist, stiff, low plasticity, gray.  No odor or staining.

@ 4.5': Grades to SANDY SILT (ML).

@ 4.9': Grades to fine sand.

End of boring @ 5'.
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NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-06

09/01/2011

305281.99 1005833.69 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-06-0-1

AQ-SSA4-06-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist, loose, dark brown, fine to coarse sand.  No odor, no staining.

SILTY GRAVEL (GM): Wet, loose, dark gray, silty, fine to coarse gravel.   Gravel is angular and

looks crushed and broken.  Dark gray silt slurry covers gravel, no odor.

POORLY GRADED SAND (SP): Wet, loose, dark gray, fine sand.  No odor, no staining.

ELASTIC SILT WITH SAND (MH): Moist, highly plastic, soft, dark gray.  Occasional black banding,

no odor.

End of boring @ 5'.



Project:

Contractor:

Project #:

Client:

Collection Date:

Sheet 1 of 1

Easting:Northing:

Location: Method:

Horizontal Datum:

Total Depth (ft):

Soil Description

Direct-Push Soil Boring Log

Logged By:

Cascade Drilling

Millennium Bulk Terminals RI/FS

Millennium Bulk Terminals-Longview, LLC

Direct Push
S

a
m

p
le

 I
n

te
rv

a
l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

S
a

m
p

le
 R

e
co

v
e

ry

G
ro

u
n

d
w

a
te

r

S
h

e
e

n
 T

e
st

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-SSA4-07

09/01/2011

305124.01 1005959.35 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-07-0-1

AQ-SSA4-07-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Wet,  loose, dark gray grading to dark brown, fine to coarse sand,

trace gravel. Abundant white pumice sand grains, trace wood pieces, no odor, no staining.

@ 1.1': Grades to moist.

SILTY GRAVEL (GM): Wet, loose, dark gray.  Gravel is angular.

End of boring @ 5'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA4-08

09/01/2011

305092.91 1006105.31 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-08-0-1

AQ-SSA4-08-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist, loose, dark gray, fine to coarse sand.  No odor, no staining.

SILTY GRAVEL (GM): Moist, medium-dense, dark gray.  Silt is non-plastic, gravels are angular.

POORLY GRADED SAND (SP): Moist, loose, dark brown, fine sand.  Slight HC-like odor.

SILT (ML): Dry,  stiff,  low plasticity, dark gray.  Slight HC-like odor.

End of boring @ 5'.
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NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA4-09

09/01/2011

305067.36 1005681.01 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-09-0-1

AQ-SSA4-09-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist, loose, fine to coarse sand.  No odor, no staining.

SILTY GRAVEL (GM): Wet, loose, dark gray, fine to coarse gravel.  Silt is non-plastic, no odor, no

staining.

@ 1.4': Core blockage, no recovery 1.4-5'.  Driller indicated lots of gravel below 1.4'.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA4-10

09/01/2011

304905.63 1005741.20 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-10-0-1

AQ-SSA4-10-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist,  loose, dark brown, fine to coarse sand.  No odor, no staining.

SILTY GRAVEL (GM): Wet, medium dense, dark gray.  Silt is non-plastic, no odor, no staining.

@ 4.2': Grades to dry.

POORLY GRADED SAND (SP): Moist,  loose, dark brown, fine sand.  No odor, no staining.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-SSA4-11

09/01/2011

304788.01 1005855.06 5

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA4-11-0-1

AQ-SSA4-11-1-2

PAHs

PAHs

WELL GRADED SAND (SW): Moist to wet, loose, dark brown, fine to coarse sand.   No odor, no

staining.

@ 2.4-2.6': Dark gray angular gravel.

SILT (ML): Moist, firm, low plasticity,  dark grayish-brown with dark red mottling.  No odor, no

staining.

End of boring @ 5'.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:
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AQ-SSA5-01

08/31/2011

303707.38 1007428.93 36.5

Matt Wilson

1. Boring location: Northern (mid) cost pit 4' south and 9' east on NW corner of

pad.

N/A

AQ-SSA5-01-8-10

AQ-SSA5-01-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.

@ 19.7': 0.2' SILT layer.

@ 23.8': Grades to wet.

End of boring @ 36.5' due to refusal.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:
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AQ-SSA5-02

08/31/2011

303692.81 1007432.10 38.0

Matt Wilson

1. Boring location: Northern (mid) cost pit 4' north and 2.8' west on SE corner of

pad.

N/A

AQ-SSA5-02-8-10

AQ-SSA5-02-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.

@ 23.0': Grades to wet.

End of boring @ 38.0' due to refusal.



Project:

Contractor:

Project #:

Client:

Collection Date:

Sheet 1 of 1

Easting:Northing:

Location: Method:

Horizontal Datum:

Total Depth (ft):

Soil Description

Direct-Push Soil Boring Log

Logged By:

Cascade Drilling

Millennium Bulk Terminals RI/FS

Millennium Bulk Terminals-Longview, LLC

Direct Push
S

a
m

p
le

 I
n

te
rv

a
l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

S
a

m
p

le
 R

e
co

v
e

ry

G
ro

u
n

d
w

a
te

r

S
h

e
e

n
 T

e
st

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

AQ-SSA5-03

08/31/2011

303699.65 1007421.98 36.5

Matt Wilson

1. Boring location: Northern (mid) cost pit 4' south and 9' east on NW corner of

pad.

N/A

AQ-SSA5-03-8-10

AQ-SSA5-03-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.  No odor, no staining.

@ 20.0': Trace coarse sand-sized white pumice grains for 0.5'.

@23.8': Grades to wet.

SILT (ML): Low plasticity, firm, dark brown.

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.  No odor, no staining.

@ 32.4': Grades to very wet, very loose, soupy for 0.5'.

End of boring @ 36.5' due to refusal.
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NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA5-04

08/31/2011

303592.21 1007319.48 36.5

Matt Wilson

1. Boring location: Southern cost pit 5' south and 9' east on NW corner of pad.

N/A

AQ-SSA5-04-8-10

AQ-SSA5-04-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry,  loose, dark brown, fine sand.  Minor fraction of silt occurs in

interspersed thin layers, no odor, no staining.  Trace white pumice is fine to coarse gravel-sized.

SILT (ML)

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine to medium sand.  Minor fraction of silt

occurs in interspersed thin layers, no odor, no staining.  Trace white pumice is fine to coarse

gravel-sized.

@25.9': Grades to wet.

End of boring @ 36.5' due to refusal.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA5-05

08/31/2011

303577.82 1007323.35 38.0

Matt Wilson

1. Boring location: Southern cost pit 4' north and 3' west on SE corner of pad.

Boring moved from 4x3 foot to 5x4 foot on pad because of poor recovery in 0-5

foot sample.

N/A

AQ-SSA5-05-5-7

AQ-SSA5-05-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine to medium sand.  No odor, no staining.

@ 21.5': Wood pieces.

@ 22.4': Wood pieces.

SILT (ML)

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine to medium sand.  No odor, no staining.

@ 25': Wood pieces.

@ 26': Grades to wet.

End of boring @ 38.0' due to refusal.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA5-06

08/31/2011

303584.78 1007312.79 36.5

Matt Wilson

1. Boring location: Southern cost pit 5' north and 9' east on SW corner of pad.

N/A

AQ-SSA5-06-8-10

AQ-SSA5-06-14-16

PAHs,

Fluoride

PAHs,

Fluoride

Concrete

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine to medium sand.  No odor, no staining.

Minor silt fraction occurs in thin layers.

@ 27.1': Grades to wet.

@ 34.8':  Piece of coarse gravel (rounded).

End of boring @ 36.5' due to refusal.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-01

08/30/2011

303570.22 1006749.20 9.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

MS

SS

SS

MS

AQ-SSA6-01-3-4

AQ-SSA6-01-7-8

NWTPH-DX,

EPH

NWTPH-DX,

EPH

POORLY GRADED SAND (SP): Very dry, very loose, brown,  fine sand.  No odor, no staining.

SILT (ML): Moist, soft, low plasticity, dark gray, trace fine sand.  Moderate, sweet, plastic-like

odor, trace plant debris, firms with depth. Moderate sheen (blocky/platy).

POORLY GRADED SAND (SP): Dry, very loose, brown, fine sand.  Oil-like odor. Slight sheen (platy,

blocky).

ELASTIC SILT (MH): Stiff, greenish-gray with dark red mottling, trace fine sand. Trace oil-like odor.

Core had shiny greenish residue. Trace sheen (blocky).

@ 8': Grades to moderate sheen (blocky).

End of boring @ 9'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-02

08/30/2011

303573.20 1006710.32 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-02-3-4

AQ-SSA6-02-4-5

AQ-SSA6-02-5-6

NWTPH-DX

NWTPH-DX

NWTPH-DX

SILTY GRAVEL (GM): Dry, gray, loose.  Gravels are angular.

POORLY GRADED SAND (SP): Dry, loose, poorly graded, brown, fine sand, occasional bands of

differing tones of brown. No odor, no staining.

ELASTIC SILT (MH): Moist, firm, dark gray. Slight HC-like odor.

@ 3.4': 0.2'-thick SAND (SP) layer

SANDY SILT (ML): Moist, low plasticity, light gray with dark red mottling, fine sandy. Trace HC-like

odor, no staining.

SILTY SAND (SM): Wet, loose, poorly graded, light gray with dark red mottling. No odor, no

staining.

No recovery

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-03

08/30/2011

303537.47 1006751.49 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

SS

SS

AQ-SSA6-03-3-4

AQ-SSA6-03-6-7

NWTPH-DX,

EPH

NWTPH-DX

ELASTIC SILT (MH): Moist, soft, light gray with dark red mottling, very rubbery texture. No odor,

no staining.

@ 2.7': Grades to dark gray, moderate sweet plastic-like odor.  Rubbery texture to 6.0'.

@3': Grades to very dark gray.  Occasional thin seams of sand.

@ 5': Light sheen on core in spots, outside of core was soupy and wet.

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-04

08/30/2011

303524.57 1006706.17 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-04-1-2

AQ-SSA6-04-3-4

NWTPH-DX

NWTPH-DX

SILTY GRAVEL (GM): Dry, loose, light gray, fine to coarse gravel.  Gravels are angular.

POORLY GRADED SAND (SP): Dry, loose, poorly graded, light brown, fine sand.  No odor, no

staining.

SILT (MH): Moist, soft, moderate plasticity, dark brown with dark red mottling, trace fine sand,

firms with depth.  No odor, no staining.

POORLY GRADED SAND: Wet, medium dense, light gray with dark red mottling, silty, fine sand.

No odor, no staining.

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-05

08/30/2011

303534.01 1006692.31 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-05-1-2

AQ-SSA6-05-3-4

AQ-SSA6-05-7-8

NWTPH-DX

NWTPH-DX

NWTPH-DX

POORLY GRADED SAND (SP): Dry, very loose, light brownish-gray, fine to medium sand.  No odor,

no staining.

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): Moist, medium dense, brown, fine to

coarse gravelly, fine to medium sand.  No odor, no staining.

SANDY SILT (ML): Moist, firm, low plasticity, dark gray with dark red mottling, fine sandy.  No

odor, no staining.

@ 7.0': Grades to dark gray.

SILTY SAND (SM): Moist, medium dense, poorly graded, light gray with dark red mottling, fine

sand.  No odor, no staining.

@ 8.7': Grades to wet

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-06

08/30/2011

303494.88 1006730.56 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-06-1-2

AQ-SSA6-06-3-4

NWTPH-DX

NWTPH-DX

SILTY GRAVEL (GM): Dry, loose, light gray, fine to coarse gravel.  Gravels are angular, no odor, no

staining.

POORLY GRADED SAND (SP): Dry, loose, brown, fine sand.  No odor, no staining.

ELASTIC SILT WITH SAND (MH): Moist, firm, moderate plasticity, brown with dark red mottling,

sandy.  No odor, no staining.

@6.9': Grades to dark gray.

SANDY SILT (SM): Moist, firm, slight plasticity, light gray with dark red mottling, fine sandy.  No

odor, no staining.

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-07

08/30/2011

303519.07 1006759.41 9.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-07-1-2

AQ-SSA6-07-5-6

NWTPH-DX

NWTPH-DX

WELL GRADED GRAVEL (GW): Dry, loose. Gravels are angular.

POORLY GRADED SAND WITH SILT AND GRAVEL (SW): Moist, loose, poorly graded, dark brown,

fine sand.  Trace soft, fibrous material.

ELASTIC SILT (MH): Moist, firm, dark gray with dark red mottling.  Trace plant debris.

@6.0': Grades to very dark gray.

@6.9': Grades to gray with dark red mottling.

End of boring @ 9'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-08

08/30/2011

303583.89 1006696.08 10.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-08-4-5

AQ-SSA6-08-7-8

NWTPH-DX

NWTPH-DX

WELL GRADED GRAVEL (GW): Gray, loose. Gravels are angular.

POORLY GRADED SAND (SP): Dry, loose, brown, fine sand.  No odor.

@ 2.8': Black, carbon-like smear, no sheen, no odor.

ELASTIC SILT (MH): Moist, soft, dark gray with dark red mottling.  Trace HC-like odor, no staining.

@ 6.8': Grades to dark gray.

@ 7.7': Grades to light gray.

End of boring @ 10'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-09

09/02/2011

303586.13 1006766.27 15.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-09-2-3

AQ-SSA6-09-4-5

AQ-SSA6-09-11-12

AQ-SSA6-09-13-14

NWTPH-DX

NWTPH-DX

NWTPH-DX

NWTPH-DX

SILTY GRAVEL (GM): Dry, loose, dark brown, fine to coarse gravel. Non-plastic silt, gravels are

angular, trace pieces of black, coal-like material, trace pitch-like odor.

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.  No odor, no staining.

SILTY GRAVEL (GM): Dry,  loose, dark brownish-gray,fine to coarse gravel. Non-plastic silt, gravels

are angular.

@ 4.2': Grades to very dark grayish-brown, traces of small, black, moist pieces of carbon-like

material, trace oil pitch-like odor.

POORLY GRADED SAND (SP): Dry, loose, dark brown, fine sand.  No odor, no staining.

@ 6.9': Grades to damp, dark gray.

@ 8': Grades to wet.

@ 10.5': Piece of aluminum, sweet, plastic-like odor to 12'. High plasticity silt layers to 12.7'.

@ 12':  Grades to no odor.

@ 13.3': Grades to fine sand.

ELASTIC SILT (MH): Wet, soft, dark brown.  No odor, no staining.

End of boring @ 15'.
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Longview, WA

NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA6-10

09/02/2011

303557.61 1006790.74 3.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

AQ-SSA6-10-0-1

AQ-SSA6-10-1-2

AQ-SSA6-10-2-3

NWTPH-DX

NWTPH-DX

NWTPH-DX

SILTY GRAVEL (GM)

POORLY GRADED SAND (SP): Dry, dark brown, loose, fine sand.  No odor, no staining.

SILTY GRAVEL (GM): Dry, dense,  gray to brown to black. Silt is non-plastic. Substantial block

pieces and chips of hardened pitch, slight pitch-like odor.

End of boring @ 3' due to refusal.
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NAD83 WA State Plane South Feet

130720-02.01

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA6-11

09/02/2011

303614.70 1006733.38 15.0

Matt Wilson

1. Soil boring only. No well installed.  Boring abandoned with bentonite upon

reaching total depth.

N/A

AQ-SSA6-11-2-3

AQ-SSA6-11-5-6

NWTPH-DX

NWTPH-DX

WELL GRADED GRAVEL WITH SAND (GW): Dry, loose, dark brown, fine sandy, fine to coarse

gravel.   Gravels are angular, no odor, no staining.

WELL GRADED GRAVEL WITH SILT AND SAND (GW=GM): Moist, medium dense, dark brown and

black.  Occasional pieces of hardened pitch, trace pitch-like odor.

@ 6.0': Trace HC-like odor.

POORLY GRADED SAND (SP): Moist to wet, loose, dark brown, fine sand.  No odor, no staining.

@ 10.9': 0.1' layer of angular coarse gravel.

SILT (ML): Wet, firm, grayish brown. Trace plant debris, no odor or staining.

End of boring @ 15'.
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NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101
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AQ-SSA7-01

13.8

JL, BH

10/27/2011

NS

AQ-SSA7-01-3-4

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

WELL GRADED SAND WITH GRAVEL (SW): Damp, loose, dark brown, fine to coarse gravel,

medium to coarse sand. Gravels are angular to rounded, up to 2"-diameter. Occasional brick

fragments and organic material (roots). No odor.

@ 1.5': Grades to medium stiff, light orange brown and gray mottling, slightly gravelly. Trace

silt. Trace rootlets.

@ 3': Grades to moist, stiff.

SILTY SAND (SM): Grades to dark gray, fine to coarse sand. Trace angular gravels. Trace wood

fragments.

@ 5': Grades to slightly clayey. Clay is blue-green to gray and has slight H2S-like odor.

Occasional gravels (angular rip rap, up to 4"-diameter).

@ 7': Grades to moist. Occasional rock (1'-diameter with very fine-grained dark gray to black

matrix that appears crystalline, no odor, breaks easily). Occasional decomposing wood

fragments (up to 6" long).

@ 9': Grades to CLAYEY SAND (SC). Moderate decomposing wood fragments (up to 1' long, 2"-

diameter).

POORLY GRADED SAND (SP): Damp, loose, dark grayish brown to brown, medium sand.

Occasional wood fragments. No odor.

End of test pit @ 13.8'
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-02

10.5

JL, BH

10/27/2011

NS

AQ-SSA7-02-3-4

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

WELL GRADED SAND WITH GRAVEL (SW): Damp, loose, dark brown, fine to coarse gravel,

medium to coarse sand. Gravels are subangular, up to 3"-diameter. Moderate organic

material (roots). Trace biota (worms). No odor.

SILTY SAND (SM): Damp, medium stiff, dark brown with gray mottling, fine sand. Occasional

rootlets.

@ 3': Moderate 4"-diameter pockets of light gray to tan with orange mottling, SILT (ML). Trace

gravels (angular, up to 2"-diameter).

@ 5': Grades to occasional (~10%) coarse gravel (angular, black, up to 6"-diameter).

@ 6': Trace boulders (subangular, black, up to 1'-diameter). Trace decomposing sticks.

SILT WITH GRAVEL (ML): Moist, medium stiff, dark grayfine to medium gravel, fine to medium

sand, trace clay. Gravels are subangular, up to 2"-diameter. Occasional wood fragments

(decomposing sticks and roots). Slight H2S-like odor.

@ 10': Grades to moist, slightly clayey, with occasional (~10%) coarse gravel (subangular, up

to 6"-diameter).

End of test pit @ 10.5' due to refusal by large log.
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-03

12

JL, BH

10/27/2011

NS

AQ-SSA7-03-4-5

AQ-SSA7-03-11-12

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

PCBs

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): Damp, loose, dark brown, fine to

medium gravel, fine to medium sand. Moderate rootlets. No odor.

@ 1': Grades to medium dense, gray-brown. Gravels are rounded to subrounded, up to 2"-

diameter. Moderate lenses and pockets of light gray with orange mottling, SILT (ML).

@ 4': Moderate chunks of concrete. No odor.

@ 5': Red brick fragments (up to 3").

@ 6': Grades to loose, orange-brown. Gravels are subrounded to angular. Moderate lenses

and pockets of tan, clayey, SILT (ML).

SILT WITH GRAVEL (ML): Damp, medium stiff, dark gray, fine to coarse gravel, fine to medium

sand, trace clay. No odor.

@ 7.5': Block of concrete (10" x 5").

@ 9': Grades to occasional pockets of clay (CL). Trace fine gravel. Occasional rootlets and

decomposing sticks.

@ 10': Grades to SANDY SILT WITH GRAVEL (ML), fine to medium sand, fine to coarse gravel.

Gravels are angular, black, up to 5"-diameter. No odor.

@ 11': Grades to moist.

End of test pit @ 12'
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-04

13

JL, BH

10/27/2011

NS

AQ-SSA7-04-1.5-2

AQ-SSA7-04-8-9

PAHs,Fl, CN

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): Damp, loose, dark brown with black

mottling, fine to medium gravel, medium to coarse sand. Substantial rootlets. No odor.

POORLY GRADED SAND (SP): Damp, loose, tan brown, fine to medium sand, trace gravel

(rounded white pumice).

SANDY SILT (ML): Moist, medium stiff, dark gray, fine to medium sand. Moderate wood

fragments (decomposed sticks up to 4" long). Slight H2S-like odor.

@ 7': Grades to moderate interbeds of fine to medium POORLY GRADED SAND (SP).

Substantial wood fragments (decomposing sticks).

POORLY GRAED SAND (SP): Moist, loose, orange-brown, medium to coarse sand. No odor.

End of test pit @ 13'
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NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-05

13

JL, BH

10/27/2011

SS

AQ-SSA7-05-0-1

AQ-SSA7-05-2-3

AQ-SSA7-05-6-7

AQ-SSA7-05-12-13

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs,

HCID,TPH

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs,

HCID,TPH

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs,

HCID

FILL: Concrete slab (6"-thick) with metal cables and wires present on surface.

WELL GRADED SAND (SW): Damp, loose, dark brown, fine to medium gravel, fine to coarse

sand. Moderate rootlets. No odor.

FILL: Stiff, dark gray with light gray to black mottling, well-cemented, industrial waste

materials (Alcoa rep describes as possible cryolite, fluoride, soda ash - see photos; generally

described as "process waste"). Moderate chemical odor. Heterogeneous pockets contain soft,

white, fine grained material with moderate paint-thinner-like odor. Metal, plastic, and brick

fragments vary in size.

SILTY SAND (SM): Wet, loose, dark gray with light gray mottling. Moderate HC-like odor.

@ 6': Grades to medium-dense, dark gray, slightly silty, fine to coarse gravelly. Gravels are

rounded to angular, up to 4"-diameter. Slight metallic gray sheen. Moderate HC-like odor.

@ 7': Grades to moist. Occasional pockets of blue-green to gray, silty, CLAY (CL). Occasional

large wood pieces (up to 2' long).

SILT WITH GRAVEL (ML): Moist, medium stiff, gray, fine to medium gravel, fine to coarse sand.

Slight HC-like odor.

@ 8': 3 pieces of rebar, piece of plywood (3' x 3').

@ 9': Grades to slightly clayey with fine to medium sand pockets. No odor in silt, slight HC-like

odor in sand pockets.

@ 10': Grades to moderate wood fragments. No odor.

POORLY GRADED SAND (SP): Damp, loose, dark gray, medium sand, trace fine gravel. Gravel is

subrounded to rounded. No odor.

End of test pit @ 13'
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-06

9

JL, BH

10/27/2011

NS

AQ-SSA7-06-0-1

AQ-SSA7-06-4-5

AQ-SSA7-06-8-9

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

Concrete slab (6"-thick) present on surface.

WELL GRADED SAND WITH GRAVEL (SW): Damp, loose, dark brown, fine to medium sand, fine

to medium gravel, slightly silty. Moderate rootlets. No odor.

@ 1': Grades to medium stiff, dark gray-brown. Moderate pockets and lenses of tan SILT (ML).

@ 1.5': 10"-long corrugated hose.

@ 2.5': Red brick fragment.

@ 4' - 5.5': Visible in pit wall: black and white mottled layer with distorted white and gray

strata

SILT (ML): Damp, medium stiff, fine gravel, fine sand. Gravels are subrounded. Occasional 1"

to 3"-diameter pockets and stratified lenses of wet, alternating white and light gray, silty

material (Alcoa rep suggests possibly CaCO3, or white spent lime). No odor.

POORLY GRADED SAND (SP): Damp, loose, gray, medium sand, trace fine gravel. Moderate

woody debris. No odor.

@ 9': Grades to brownish gray.

End of test pit @ 9'
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Longview, WA

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-07

7

JL, BH

10/28/2011

NS

AQ-SSA7-07-0-1

AQ-SSA7-07-3-4

AQ-SSA7-07-6-7

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

WELL GRADED SAND WITH GRAVEL (SW): Dry, loose, dark brown with black mottling, fine to

coarse gravel, fine to coarse sand. Gravels are subrounded to angular. Trace angular brick

fragments. Several small blocks of gray concrete present on surface. Occasional charcoal-like

black material in top 8". Substantial roots. No odor.

SANDY SILT (ML): Damp, medium stiff, brown with white, gray and tan mottling, slightly

gravelly, fine to medium sand. White and gray silt is powdery and has no odor.

@ 3': Trace f-gravel-sized, blocky chunks of black material (resembling charcoal) with slight

chemical odor. Occasional concrete chunks up to 1' x 6" x 3".

SILTY SAND (SM): Damp, medium dense, dark brown, slightly silty, slightly fine to medium

gravel, medium to coarse sand, trace clay. Gravels are subrounded. Occasional wood

fragments. No odor.

LEAN CLAY (CL): Moist, medium stiff, dark gray with light brown and bluish-tan mottling, silty.

Trace HC-like odor.

POORLY GRADED SAND (SP): Damp, medium dense, dark grayish-brown, medium to coarse

sand. No odor.

End of test pit @ 7'
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:

720 Olive Way, Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SSA7-08

7

JL, BH

10/28/2011

NS

AQ-SSA7-08-3-4

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

WELL GRADED SAND WITH GRAVEL (SW): Damp, loose, fine to coarse gravel, silt, fine to

coarse sand. Gravels are subrounded to angular. Substantial rootlets. No odor.

SILTY SAND (SM): Damp, medium stiff, light brown, slightly silty, fine to medium sand.

Occasional pockets of tan SILT (ML).

@ 4': Grades to slightly fine to medium gravelly (pumice).

@ 6': Grades to gray-brown.

End of test pit @ 7'
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Notes:
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JL, BH

10/28/2011

NS

AQ-SSA7-09-3-4

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

SANDY SILT (ML): Dry, soft, dark brown, fine to coarse sand. Substantial roots and woody

debris up to 3'-long and 3"-diameter (tree roots).

SILTY SAND (SM): Dry, medium dense, tan-brown with minor orange-brown mottling, slightly

silty, fine to coarse sand. Moderate laminated beds of SILT (ML). Moderate rootlets. No odor.

SANDY SILT (ML): Damp, stiff, dark gray, fine sand, trace clay. Moderate wood fragments

(decaying sticks) up to 3"-long.

LEAN CLAY (CL): Moist, stiff, gray.

SILT (ML): Moist, stiff, gray, slightly sandy, clayey. Moderate wood fragments (decaying).

End of test pit @ 8'



Excavation Method:Project:

Contractor:

Project #:

Client:

Collection Date:

Logged By:

Sheet 1 of 1

Easting:Northing:

Location:

Horizontal Datum:

Soil Description

Test Pit Log

Total Depth (ft):

Backhoe

Millennium Bulk Terminals - Longview, LLC

Terra Hydr

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

S
a

m
p

le
 I

n
te

rv
a

l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

S
h

e
e

n
 T

e
st

G
ro

u
n

d
w

a
te

r

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

Millennium Bulk Terminals RI/FS

302671.76 1007069.24

NAD83 WA State Plane South Feet

130720-02.01

Longview, WA

Samples and descriptions are in recovered depths.
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8
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10/28/2011

NS

AQ-SSA7-10-3-4

PAHs,Fluoride,

Total Cyanide,

Sulfate,PCBs

SILTY SAND (SM): Dry, loose, light brown, slightly silty, fine to medium sand. Moderate roots

and organic matter (leaves). No odor.

@ 1': Grades to damp, medium dense, stratified beds. Occasional rootlets.

@ 4': Grades to trace fine gravel (pumice).

@ 5': Grades to moderate, thin laminated beds of light brown to tan, fine sandy, SILT (ML).

Moderate wood fragments (roots and sticks up to 4"-long, parallel to bedding).

@ 6': Grades to damp, gray, slightly clayey.

End of test pit @ 8'
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Terra Hydr, Inc.

Direct Push Drilling Rig
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-BMD-01

Julia Labadie, Amy Thatcher

7

10/22/2012

1. No PID readings taken - instrument not working. AQ-BMD-G01 collected (5 gallon bucket) @

950 from top 1' of black silt.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

AQ-BMD-01-2-5

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand, trace gravel. Moderate roots in top 6". No odor.

SILT (ML): Moist, medium stiff, black, slightly sandy, occasional fist-sized
chunks of pitch. Slight chemical odor.

@3': Trace moist, soft, white mottling

@4': 3' piece of rebar.

SILT WITH GRAVEL (ML): Moist, medium stiff, brown, slightly sandy, trace
clay. No odor.

End of test pit @ 7'.

NS

NS

SS

N/A
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.
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P
ID

 (
p

p
m

)

Sheet 1 of 1

Project: Former Reynolds Metals Reduction Plant RI/FSLocation:

130720-02.01

Longview, WA

Notes:
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AQ-BMD-02

Julia Labadie, Amy Thatcher

7

10/22/2012

1. No PID readings taken - instrument not working.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

AQ-BMD-02-1.5-5.5

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand, trace gravel. Moderate roots in top 6". No odor.

SILT (ML): Damp, medium stiff, black, slightly sandy. Trace gravel and
wood fibers. No odor.

@3.9': Trace white mottling, wood pieces. Trace boulders (1'-diameter),
concrete, rebar.

SILT WITH GRAVEL (ML): Moist, medium stiff, brown, slightly sandy, trace
clay. No odor.

End of test pit @ 7'.
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SS
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-BMD-03

Julia Labadie, Amy Thatcher

9.5

10/22/2012

1. No PID readings taken - instrument not working.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

SVOCs,

PCB

Aroclors,

VOCs

AQ-BMD-03-2-8

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand, trace gravel. Moderate roots in top 6". No odor.

SILT (ML): Moist, medium stiff, black, slightly sandy. No odor. Slight
metallic sheen.

@3': Brick fragments and trace white mottling.

@7': Transition to stiff.

SILT WITH GRAVEL (ML): Moist, medium stiff, brown, slightly sandy, trace
clay. No odor.

End of test pit @ 9.5'.
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-BMD-04

Julia Labadie, Amy Thatcher

9

10/22/2012

1. No PID readings taken - instrument not working. Sheens are metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

AQ-BMD-04-1-7

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand. Moderate roots in top 6". No odor.

SILT (ML): Moist, medium stiff, black, slightly fine sandy, trace gravel. No
odor.

@4': 3" wood fragment with trace rainbow sheen. Slight chemical-like odor.

@5': Grades to stiff.

SANDY SILT (ML): Damp, medium stiff, olive brown, slightly fine to medium
gravelly. Gravels are subrounded. Occasional debris (nails, scrap metal
pipe, concrete). No odor.

End of test pit @ 9'.
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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130720-02.01

Longview, WA
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720 Olive Way Suite 1900
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AQ-BMD-05

Julia Labadie, Amy Thatcher

7

10/22/2012

1. No PID readings taken - instrument not working. Sheens are metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

AQ-BMD-05-1-6

POORLY GRADED SAND (SP): Dry, loose, brown, slightly gravelly. No
odor. Substantial rootlets.

SILT (ML): Damp to moist, medium stiff, black, slightly fine sandy. No odor.
Trace white mottling and rootlets.

@3': Grades to sandy SILT (ML), fine sand.

SANDY SILT (ML): Moist, medium stiff, olive brown, fine sand. No odor.
Moderate organics (grass and decomposing wood material). Slight H2S-like
odor.

End of test pit @ 7'.
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

P
ID

 (
p

p
m

)

Sheet 1 of 1

Project: Former Reynolds Metals Reduction Plant RI/FSLocation:
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Longview, WA
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720 Olive Way Suite 1900
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AQ-BMD-06

Julia Labadie, Amy Thatcher

6

10/22/2012

1. No PID readings taken - instrument not working. AQ-BMD-G06 collected (5 gallon bucket) @

1700 from top 1' of black silt. Sheens are metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

AQ-BMD-06-1.5-5.5

POORLY GRADED SAND (SP): Damp, loose, brown, slightly gravelly, fine
to medium sand. No odor.

SANDY SILT (ML): Damp to moist, medium stiff, black with occasional
white mottling (in pockets), fine sand. No odor. Trace woody debris.

SILT (ML): Moist, medium stiff, olive brown, slightly fine sand, trace clay.
Slight H2S-like odor. Occasional organic material (twigs, decomposing
grass).

End of test pit @ 6'.

SS

SS

N/A



Contractor:

Project #:

Client:

Collection Date:

Easting:Northing:

GeoProbe Log

Method:

Horizontal Datum:

Total Depth (ft):

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

S
a

m
p

le
 I

n
te

rv
a

l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

Soil Description

G
ro

u
n

d
w

a
te

r

S
h

e
e

n
 T

e
st

304923.41 1004744.74

Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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Longview, WA
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AQ-BMD-07

Julia Labadie, Amy Thatcher

5

10/22/2012

1. No PID readings taken - instrument not working. Sheens are metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

PAHs,

VOCs

AQ-BMD-07-1-3

POORLY GRADED SAND (SP): Damp, loose, brown, slightly gravelly, fine
to medium sand. Substantial rootlets in top 6".

SANDY SILT (ML): Moist, medium stiff, black with occasional white
mottling. No odor.

SILT (ML): Moist, stiff, olive brown, slightly fine sandy, trace clay.
Occasional organics (twigs, grass). Slight H2S-like odor.

End of test pit @ 5'.
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Millennium Bulk Terminals - Longview, LLC

Terra Hydr, Inc.

Direct Push Drilling Rig

NAD83 WA State Plane South Feet Logged By:

Samples and descriptions are in recovered depths.

Classification scheme based on USCS
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AQ-BMD-08

Julia Labadie, Amy Thatcher

5

10/23/2012

1. No PID readings taken - instrument not working. Sheens are metallic gray and break up easily.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

AQ-BMD-08-2-4

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand. Moderate roots in top 6". No odor.

SILT (ML): Moist, medium stiff, black with occasional white mottling, slightly
fine sand. No odor.

SANDY SILT (ML): Moist, stiff, olive brown, fine sand. Trace rootlets with
slight H2S-like odor.

End of test pit @ 5'.
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Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-BMP-01

10/24/2012

16

Julia Labadie

1. PID background=0.3 ppm. Sheen is metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

MS

MS

MS

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Dry, loose, brown, medium sand.
Substantial roots, grass in top 1.5'. No odor (fill).

SANDY SILT (ML): Damp, medium stiff, fine sand. Dark gray with
occasional light gray and white layers (1-2 cm thick). No odor.

@4': Grades to moist, trace clay. Trace white layers.

@6': Grades to wet, soft, trace sand, slight chemical-like odor. Grades to
25-35% white SILT (ML).

@8': Grades to moderate chemical-like odor.

@10': Grades to ELASTIC SILT (MH), white and dark gray.

@12': Grades to medium stiff, black with trace white, slightly fine sandy.
Slight odor.
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Total Depth (ft):302840.44 1008854.81Easting:

Sheet 2 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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10/24/2012

16

Julia Labadie

1. PID background=0.3 ppm. Sheen is metallic gray.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

@15': Grades to occasional pockets of olive-brown LEAN CLAY (CL).
Trace odor.

End of test pit @ 16'.
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Terra Hydr, Inc
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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15

Julia Labadie

1. PID background=0.3 ppm. Sheen is metallic gray and breaks up easily. AQ-BMP-G02 (5 gallon

bucket) collected in top 1' of black silt (1-2' bgs).

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

SS

SS

MS

MS

MS

MS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

VOCs

POORLY GRADED SAND (SP): Dry, loose, brown, medium sand,
substantial roots.

SILT (ML): Damp, medium stiff, black with occasional gray and white layers
(up to 4cm thick). No odor.

@3': Grades to SANDY SILT (ML), trace white layers, fine sand.

@5': Trace odor present.

@7': Grades to slight chemical-like odor.

@11': Grades to moist

@13': Grades to occasional pockets of light gray, moist, slightly clayey SILT
(ML). No odor.

End of test pit @ 15' due to caving.
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AQ-BMP-02-1-15
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Sheet 1 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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16

Julia Labadie

1. Sheens are metallic gray. Test pit walls became unstable @ 16 feet bgs. Groundwater pooling

in pit had slight metallic sheen.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

SS

MS

SS

SS

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand. Moderate roots in top 1'. No odor.

SILT (ML): Moist, medium stiff, black with occasional gray and white bands,
fine sand. No odor.

@4': Grades to substantial layers of moist to wet, white, SILT (ML). Slight
chemical-like odor.

@6': Grades to trace layers of white silt, occasional gray layers (<1cm
thick). Slight chemical-like odor.

@8': Grades to wet.

@10': Grades to SANDY SILT (ML).

@12': Grades to moist, slight chemical-like odor.

@14': Grades to wet, slightly clayey, trace chemical-like odor.
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Total Depth (ft):302545.39 1008774.70Easting:

Sheet 2 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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10/23/2012

16

Julia Labadie

1. Sheens are metallic gray. Test pit walls became unstable @ 16 feet bgs. Groundwater pooling

in pit had slight metallic sheen.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

End of test pit @ 16' due to pit walls caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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13.5

Julia Labadie

1. Collected 5-gallon bucket (AQ-BMP-G04) for geotech testing @ 1100 from top 1' of deposit,

contains mostly black silt with 5-10% white silt, no odor.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

SS

MS

MS

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

PAHs,

SVOCs,

PCB

Aroclors

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand. Moderate to substantial roots in top 1'. No odor.

SILT (ML): Moist, medium stiff, black with occasional white mottling, slightly
fine sandy, trace clay silt.

@2.5': 2" layer of white SILT (ML). Occasional 1-2 cm bands of gray, fine
SANDY SILT (ML).
@3': 2" layer of white SILT (ML).

@3.5': 4" layer of white SILT (ML), slight chemical-like odor.

@5.5': Grades to slight chemical-like odor. Grades to trace pockets of white
SILT (ML).

SILTY SAND (SM): Wet, medium dense, dark gray, fine sand. Slight
chemical-like odor.

SILT (ML): Wet, soft, dark gray to black, slightly fine sandy. Moderate
chemical-like odor. Moderate (30%) 1/4-1/2" layers of light gray SILT (ML).

@12': Grades to f-sandy, moderate chemical-like odor.

End of test pit @ 13.5'.
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AQ-BMP-04-1.5-13.5
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Sheet 1 of 2

Terra Hydr, Inc
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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17

Julia Labadie

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

MS

MS

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Dry, loose, brown medium to coarse sand.
Moderate roots in top 1'. No odor.

SILT (ML): Damp, medium stiff, black, slightly fine sandy. Occasional 1cm -
thick layers of gray and rust colored fine-sand. No odor.

@3.5': Grades to SANDY SILT (ML).

@5.5': Grades to slight chemical-like odor.

@10': Grades to moist.

@13.5': Grades to slight H2S-like odor, wet.

0.2

0.1

0.9

1.4

1.0

0.5

0.3

AQ-BMP-05-1.5-15.5
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Total Depth (ft):302387.40 1008757.91Easting:

Sheet 2 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-BMP-05

10/23/2012

17

Julia Labadie

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

POORLY GRADED SAND (SP): Wet, medium dense, dark gray, slightly
silty fine to medium sand. Slight H2S-like odor. Pooling groundwater has
moderate gray metallic sheen.

End of test pit @ 17' due to caving.
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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10/19/2012

6.5

Julia Labadie

1. PID background = 0.1ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Dry, loose, brown, slightly silty. Moderate
roots in top 6".

SILT (ML): Moist, medium stiff, black, trace clay. Slight odor. Groundwater
has slight metallic sheen.

@4': Grades to trace odor.

POORLY GRADED SAND (SP): Moist to wet, medium dense, gray, slightly
silty, fine to medium sand.

LEAN CLAY (CL): Moist, medium stiff, olive gray. Moderate organic debris
(wood fibers). Slight H2S-like odor.

End of test pit @ 6.5'.
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AQ-ECA-01-2-5
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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10/19/2012

6

Julia Labadie

1. PID background = 0.1ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Moist, loose, brown, with moderate roots
in top 6".

SILT (ML): Moist, medium stiff, black. No odor.

@2': Slight brown mottling, occasional coarse gravel (6"-1' diameter).

@3': Grades to moist, slight sweet odor.

@4': Groundwater has moderate metallic sheen. Grades to SILT WITH
SAND (ML), wet.

SILTY LEAN CLAY (CL): Moist, medium stiff to stiff, olive gray. Slight H2S-
like odor with trace organic debris.

End of test pit @ 6'.
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AQ-ECA-02-1-5
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Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-ECA-03

10/19/2012

9

Julia Labadie

1. PID background = 0.1ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

SS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

SVOCs,

PCB

Aroclors,

VOCs

POORLY GRADED SAND (SP): Damp, loose, brown, medium sand.
Moderate roots. No odor.

SILT (ML): Damp, medium stiff, black with gray mottling. Slight sweet odor.

@6': Grades to moist, trace odor.

SILTY LEAN CLAY (CL): Damp, stiff, olive gray. Slight H2S-like odor.

End of test pit @ 9'.
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Total Depth (ft):302650.04 1008356.66Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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9

Julia Labadie

1. PID background = 0.1ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

POORLY GRADED SAND (SP): Dry, loose, brown, slightly silty. Moderate
roots in top 1-1.5'.

SILT (ML): Damp to moist, medium stiff, black and white, trace clay. No
odor.

@4': Grades to black. Trace odor. Trace metal debris.

@6': Grades to wet.

SILTY SAND (SM): Moist, medium dense, gray.

End of test pit @ 9'.
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Total Depth (ft):302008.55 1008621.64Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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12

Julia Labadie

1. PID background = 0.3-1.1ppm

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

SS

MS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

POORLY GRADED SAND (SP): Loose, dry, brown, medium sand.

SANDY SILT (ML): Medium stiff, dry, dark gray to black, slightly gravelly.
Substantial debris. No odor.

@2': 6"-thick rust-colored layer.

ELASTIC SILT (MH): Moist, stiff, gray with light gray mottling. Occasional
rust-colored 6" diameter fragments and bricks. Substantial debris, including
metal scraps, plastic bags, wood pieces, wire cables, possibly slag or pitch
(up to 4'x4' chunks), aluminum (white with blue mottling, hard).

@4': Grades to black, moderate to strong solvent-like odor.

@6': Grades to ELASTIC SILT WITH GRAVEL (MH), wet.

@8': Moderate silver metallic sheen.

@10': Slight to moderate rainbow florets.

@12': Grades to slight metallic sheen, trace rainbow florets.

End of test pit @ 12' due to caving.
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Total Depth (ft):301886.20 1008499.40Easting:

Sheet 1 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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16

Julia Labadie

1. PID background = 0.3ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

SILT WITH GRAVEL (ML): Dry, soft, gray with white mottling. Trace sand.
No odor.

@2': Grades to medium stiff.

SANDY SILT (ML): Damp, stiff, black. Occasional wood fragments and
pieces of rebar. Moderate white mottling. Occasional black shiny pitch.
Trace brick fragments. Slight HC-like odor (black silt has odor, gray/white
does not have odor).

@6': Grades to moderate wood fragments and pieces of metal banding.

@7.5': Large chunks of concrete (1'x3') with rebar netting and aluminum
scrap.

@9': Large (4' long) metal roller chain. Occasional pieces of gray/black
pitch (1'-diameter).

@12': Grades to moist, SILT WITH GRAVEL (ML).

@14': Grades to wet, moderate HC-like odor. Substantial debris (wood
fragments, metal pins and rebar, brick fragments, plastic pieces, flux tubes,
nails, and steel banding).
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Total Depth (ft):301886.20 1008499.40Easting:

Sheet 2 of 2

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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16

Julia Labadie

1. PID background = 0.3ppm.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

SS SILT (ML): Wet, stiff, dark brown SILT, trace clay. Moderate HC-like odor.
Pooling water has slight silver metallic sheen.

End of test pit @ 16'.
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Total Depth (ft):302026.68 1008399.07Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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8.5

Julia Labadie

1. No PID readings due to instrument malfunction.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

MS

SS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

POORLY GRADED SAND (SP): Dry, loose, brown, medium sand.

SILT WITH SAND (ML): Dry to damp, stiff, gray with white and black
mottling, fine sand. Trace shiny, black, angular gravel-sized pieces of
pitch/anode material. No odor. Occasional pockets of white material
(crumbly and blocky).

@4': Grades to moist.

@5': Grades to wet, dark gray. Trace sweet odor. Groundwater has a
moderate gray metallic sheen.

@6': Grades to GRAVELLY SILT (ML), black, moderate to strong HC-like
odor. Moderate debris, including brick fragments, wood, pitch, metal wires,
and concrete. Moderate sheen (rainbow florets and metallic gray).

POORLY GRADED SAND (SP): Wet, loose, brown medium sand. Slight
HC-like odor and trace sheen (rainbow florets).

End of test pit @ 8.5'.
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Total Depth (ft):304884.35 1003995.82Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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11

Julia Labadie

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors

SILT WITH SAND (ML): Dry to damp, medium stiff, gray to black, slightly
gravelly, fine to medium sand. No odor. Brick fragments, concrete, rebar,
wood pieces, scrap metal, and cathode (black, carbonaceous) material in
test pit.

@2': Large pocket of damp, medium-sand-sized, peach to light blue
material (possible refractory material from the furnace). No odor. Moderate
landfill debris (rebar, concrete, brick).

@4.5': Long metal piece, 10-12 bricks, void space on west side of pit, black
plastic bag. Grades to slightly gravelly, sandy. Pocket of possible furnace
refractory material extends to 6'bgs. Occasional bricks and peach and blue-
colored debris on north side of pit.

@10': Occasional 2'-long concrete pieces. Digging below 10.5' difficult, pit
collapsing. Groundwater pooling in pit @ 11' does not have sheen.

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): Moist to wet,
medium dense, black, slightly silty, gravelly, medium to coarse sand. No
odor. 1-2' long pieces of concrete, metal, rebar, bricks (debris). Pit caving
rapidly impedes progress.

End of test pit @ 11' due to caving/refusal.
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AQ-ILF-01-0-11
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Total Depth (ft):304863.63 1004128.74Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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12

Julia Labadie

1. Additional sample of possible RPM material from top 4' of test pit.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

SILT (ML): Dry, soft, dark brown, slightly gravelly, slightly fine sandy. No
odor. Trace 1-2" diameter pieces of shiny black pitch material and white
crumbling material. Occasional rootlets and small woody debris in top 1'.

@3': Grades to gray, medium stiff. Moderate blocky pieces of white and
shiny black material. Trace debris (tubing, plastic, metal fragments, wire).

@4': Grades to damp, trace gravel, 2.5' diameter pocket of gray powdery
material. Slight to moderate HC-like odor present in silty black and
gray/white mottled layer.

@6': Grades to moderate debris (4' long concrete, spools of steel banding,
large bricks, white possible refractory furnace debris, and hard, shiny, black
1/2" diameter balls). Slight HC-like odor.

@10': Grades to moist, dark gray to black, trace rock fragments.

@11': Grades to wet.

@12': Large concrete slabs, moderate steel banding and plastic.

End of test pit @ 12'
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AQ-ILF-02-0-12
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Total Depth (ft):304709.28 1004248.56Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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12

Julia Labadie

1. PID background = 0.1-0.2ppm

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

SILT (ML): Dry, loose, gray slightly fine to coarse sandy. Trace gravel.
Moderate rootlets in top 6". Some white mottling in upper 1.5'. No odor.

@2': Occasional pockets of fine gravel (subrounded). Occasional debris
including rubber, plastic, wood fragments, and other debris (possible pitch
and refractory).

@1-5': Occasional dry, blocky, silty, white material. No odor.

POORLY GRADED SAND (SP): Dry, loose, brown fine sand. Trace fine
gravel.

@8': Grades to damp, medium dense.

SILT WITH SAND (ML): Moist, medium stiff, black, trace fine gravel. Slight
HC-like odor. Moderate fragments of shiny black pitch-like material.

@12': Grades to wet, black. No odor.

End of test pit @ 12'.
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Contractor:

Project #:

Collection Date:

Logged By:

Northing:

Method:

Horizontal Datum:

G
ra

p
h

ic
 L

o
g

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

R
e

co
v
e

re
d

 D
e

p
th

 (
ft

)

S
a

m
p

le
 I

n
te

rv
a

l

C
h

e
m

ic
a

l 
A

n
a

ly
si

s

Soil Description

G
ro

u
n

d
w

a
te

r

S
h

e
e

n
 T

e
st

Test Pit Log

Total Depth (ft):304765.75 1004058.45Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe

P
ID

 (
p

p
m

)

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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Julia Labadie

1. PID background = 0.2ppm

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

SILT (ML): Dry, loose, gray to rust-brown with white mottling, slightly sandy,
slightly gravelly. Moderate rootlets in top 8". Occasional white blocky
material.

@1': 1' diameter pocket of rust colored gravels. Occasional landfill debris
(metal, rubber, plastic pipe, concrete).

@2': 3' long piece of concrete, 1-3' long pieces of wood, 6" long "flux tube"
(material rich in carbon/graphite).

@4': Occasional pockets of dark gray SILT (ML). Grades to SANDY SILT
(ML), medium stiff.

@7': Grades to dry, medium stiff, dark gray SILT (ML). Trace debris
(plastic).

POORLY GRADED SAND (SP): Damp, loose, beige, medium sand. No
odor.

@13': Grades to wet, dark brown, slightly silty, trace gravel. Slight HC-like
odor.

End of test pit @ 14'
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Total Depth (ft):304742.31 1003942.50Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe

P
ID

 (
p

p
m

)

Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-ILF-05

10/18/2012

14

Julia Labadie

1. PID background = 0.1ppm

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

NS

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total and

TCLP

Metals,

SVOCs,

PCB

Aroclors,

VOCs

SANDY SILT (ML): Dry to damp, soft, dark gray. Moderate chunks of white
blocky silt (possible alumina) and shiny, hard, black material (possible
pitch). Occasional wood pieces and trace metal scraps. No odor.

@2': Moderate bricks. Grades to no white material.

@3': 6' long metal pipe

@3.5': Grades to medium stiff, dark gray. Occasional wires, cables, and
plastic pieces.

@5': Metal rebar throughout pit. Hard digging, had to step back 6' to avoid
large slab of concrete.

@7': Grades to brown. Moderate 2" pieces of concrete. No odor.

@12': Grades to moist, black, SILT (ML). Slight chemical-like odor.
Occasional 6' long metal cables and plastic.

@13': Grades to SILT WITH GRAVEL (ML). No odor. Trace metal rods and
plastic.

POORLY GRADED SAND (SP): Brown, loose, medium sand. No odor.
End of test pit @ 14'.
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Total Depth (ft):303308.07 1009175.49Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-WMP-01

10/24/2012

8

Julia Labadie

Water pooling in pit and backhoe bucket @ 6.5-7.5', brown. No PID reading - instrument not

working.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

AQ-WMP-01-2.5-7.5

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand, substantial roots in top 1'. No odor.

SILT (ML): Moist to wet, medium stiff, white (eggshell) with occasional
yellow (rusty) marbling. Slight sweet odor.

@3': Grades to wet, trace yellow layers.

@4.5': Grades to trace odor. Trace black (<1") layers.

@6.5': Grades to white. Extensive caving below 6.5'.

POORLY GRADED SAND WITH GRAVEL (SP): Wet, loose to medium
dense, dark gray. No odor. Moderate roots (decomposing) and pockets of
gray clay.

End of test pit @ 8' due to caving.

N/A
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Total Depth (ft):303214.40 1009400.04Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-WMP-02

10/24/2012

8

Julia Labadie

Collected 5-gallon bucket for geotech test (AQ-WMP-G02) @ 1626. No PID readings - instrument

not working.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

AQ-WMP-02-2-8

WELL GRADED SAND (SW): Dry, loose, brown, fine to coarse sand.
Moderate roots in top 1.5'. No odor.

SILT (ML): Moist, medium stiff, white with yellow (rusty) marbling. Trace
sweet odor.

@4': Grades to occasional eggshell-colored layers. Moderate sweet odor.

End of test pit @ 8'.

N/A
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Total Depth (ft):303103.49 1009055.99Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-WMP-03

10/24/2012

7.5

Julia Labadie

Collected 5-gallon bucket for geotech testing (AQ-WMP-G03) @ 1375. No PID reading -

instrument not working. Could not obtain a sample from below 6' due to extensive pit caving.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs

AQ-WMP-03-2-6

WELL GRADED SAND (SP): Dry, loose, brown, medium sand. Substantial
roots and grass in top 1.5'. No odor.

SILT (ML): Wet, light gray, slightly clayey, occasional black layers (1-2cm
thick). No odor.

SILTY SAND (SM): Wet, dark gray. No odor.

End of test pit @ 7.5'.

N/A
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Total Depth (ft):303024.99 1009359.77Easting:

Sheet 1 of 1

Terra Hydr, Inc

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet

Backhoe
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

Location: Longview, WA Project: Former Reynolds Metals Reduction Plant RI/FS

130720-02.01

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101
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AQ-WMP-04

10/24/2012

9.5

Julia Labadie

No PID reading - instrument not working.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

NS

NS

Fluoride,

Cyanide

(WAD and

Total),

Total

Metals,

PAHs,

SVOCs,

PCB

Aroclors

AQ-WMP-04-2-8

POORLY GRADED SAND (SP): Dry, loose, brown, medium to coarse
sand. Moderate roots in top 1.5'. No odor.

SILT (ML): Wet, medium stiff, white with occasional yellow mottling, slightly
clayey. Moderate sweet odor.

@5': Grades to SILT WITH SAND (ML), moderate yellow (rusty) colored
layers.

SILTY SAND (SM): Wet, medium dense, dark gray, fine to medium sand
with substantial organic materials. Occasional gray layers 1" thick (silt and
clay).

End of test pit @ 9.5' due to caving.

N/A
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Total Depth (ft):306622.73 1006157.52Easting:

Sheet 1 of 1

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

130720-02.01

Test Plot Log

Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SO-OF3

1

Julia Labadie

10/25/2012

Hand trowel and auger

N/A

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

SVOCs,

PCB

Aroclors,

Total

Metals,

Total

Solids

SILT (ML): Wet, loose, brown. Substantial plant matter and roots. Slight
H2S-like odor.

@0.5': Grades to slightly sandy, dark gray and brown. Occasional plant
matter.

End of test plot @ 1'.

N/A

AQ-SO-OF3-0-10
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Total Depth (ft):306934.65 1004226.28Easting:

Sheet 1 of 1

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

130720-02.01

Test Plot Log

Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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AQ-SO-OF5 

1

Julia Labadie

10/25/2012

Hand trowel and auger

N/A

1. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

SVOCs,

PCB

Aroclors,

Total

Metals,

Total

Solids

SILT (ML): Wet, soft, brown. Substantial plant matter and roots. Slight H2S-
like odor.

@0.5': Grades to slightly sandy, dark gray and brown. Occasional plant
matter.

End of test plot @ 1'.

N/A

AQ-SO-OF5-0-10
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Total Depth (ft):307033.19 1003430.75Easting:

Sheet 1 of 1

Client: Millennium Bulk Terminals - Longview, LLC NAD83 WA State Plane South Feet
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Samples and descriptions are in recovered depths.

Classification scheme based on USCS

130720-02.01

Test Plot Log

Project: Former Reynolds Metals Reduction Plant RI/FSLocation: Longview, WA

Notes:

720 Olive Way Suite 1900

Seattle, WA 98101

206-287-9130
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1

Julia Labadie

10/25/2012

Hand trowel and auger

N/A

1. Located 4' from outfall standpipe on slope just above waterline.

2. NS = No sheen, SS = Slight sheen, MS = Moderate sheen, HS = Heavy sheen

NS

SVOCs,

PCB

Aroclors,

Total

Metals,

Total

Solids

SILT (ML): Wet, soft, dark brown. Substantial plant matter and roots. Trace
biota (worms). Slight H2S-like odor.

@0.5': Grades to occasional plant matter and roots.

End of test plot @ 1'.

N/A

AQ-SO-OF5D-0-10
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WELL DEVELOPMENT LOGS AND FSDS 
 

 

 

















































































































































































































































































































































































































































 

 

 

 

 

 

 

APPENDIX D-2  
SLUG TEST ANALYSIS 
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M E M O R A N D U M  

TO: File DATE:  March 2, 2007 
PROJECT: Chinook T4 

FROM: Jonathan D. Williams, Groundwater Science Applications 

RE: Slug Testing Data Collection and Evaluation Methods, Chinook Ventures, 
Longview, Washington 

This memorandum documents the methods used to collect and evaluate slug test data for 
the Chinook Ventures site in Longview, Washington (the site).  All field work was 
performed by Mr. Obie Strickler of Environmental Management Services, Inc. (EMS).  
Field tasks included manual collection of depth to water data, programming and 
deployment of pressure transducers and dataloggers, and downloading of water level 
measurements recorded by the dataloggers.  All data evaluation was completed by Mr. 
Jonathan Williams of Groundwater Science Applications. 

Slug Testing Field Methods 
 
EMS personnel completed slug tests at 10 site monitoring wells on October 23 through 
25, 2006.  The following monitoring wells were tested: G1D, G2D, G3D, G4D, G5D, 
G6D, G7D, R1D, RL-3D, and RL-4D.  It should be noted that prior to slug testing, all of 
these monitoring wells were developed in 2006 in order to maximize the hydraulic 
communication between the well and the surrounding formation.  Slug tests were 
conducted at each well location by adding and/or removing a “slug” of known volume 
from each well and measuring the response of the water table as it returned to pre-test 
static conditions.  Introduction and removal of the slug resulted in an approximate water 
level change of 3 feet at most of the wells.  Both a falling head (inserting a slug) and a 
rising head (removing a slug) test were performed on all but three of the monitoring wells.  
A rising head test was not performed at monitoring wells G4D, G7D, and RL-3D due to 
the relatively long recovery time noted in the falling head test.  With the following 
exceptions, a 7-foot long by 1-inch diameter PVC pipe was filled with sand and acted as 
the slug.  In monitoring well RL-4D, a 3-foot long piece of 0.5-inch diameter galvanized 
steel pipe acted as the slug because well casing was not large enough to use the 1-inch 
diameter PVC pipe slug.  In monitoring well R1D, a 5-foot long by 3/8-inch diameter 
PVC pipe was filled with sand and acted as the slug because the well had only a 1 inch 
casing. 

An In-Situ, Inc. Level Troll 700™ was used to monitor changes in water level over time.  
The Level Troll 700 was attached to a laptop computer to allow EMS personnel 
performing the test to monitor the change in water level as it returned to static conditions. 



March 2, 2007 
Page 2 of 4 

M\C:\Projects\ALCOA\Slug Testing\Chinook October 2006 Slug Testing Memo to File jdw.doc-97\jdw:1\w  

At each well, EMS personnel first removed the sampling tube in the well, took a depth to 
water measurement, and then placed the Level Troll 700 into the well.  The Level Troll 
700 was placed deep enough to eliminate contact with the slug while allowing the slug to 
be completely submerged.  When applicable the slug was placed within the screened 
interval of the well.  The cable from the Level Troll 700 was then clamped to a solid 
object near the well opening to minimize movement of the transducer as the slug was 
either inserted or removed from the well.  A disposable line was attached to the top of the 
PVC slug and then tied to a solid object so the slug could be lowered into the well and 
fully submerged. 

Once the water level had stabilized, the slug was rapidly inserted into the well for the 
falling head portion of the test.  The Level Troll 700 was set to record times 
logarithmically.  This setting allowed approximately four readings per second to be taken 
during the early stages of the tests when the largest changes in water level occurred.  Once 
the water level had returned to the approximate pre-test static level, the slug was rapidly 
removed from the well for the rising head portion of the test.  After completing both the 
falling head and rising head portions of the test at each well, the slug and the Level Troll 
700 were cleaned in order to avoid possible cross-contamination of the wells.  In addition, 
the disposable line used to hang the slug was removed and properly disposed. 

No problems were encountered during the slug testing; however, the following should be 
noted: 

• On the slow recovering wells (monitoring wells G4D, G7D, and RL-3D) it was 
difficult to determine a pre-slug insertion static water level due to the dedicated 
sample tubing present in the well, which had to be removed prior to slug testing.  
Recovery was often measured in hundredths of a foot over multi-minute periods, 
and without knowing the recovery time EMS personnel assumed the static water 
level had been reached.  After starting the test and becoming aware of the very 
slow recovery, it was recognized that perhaps the static water level had not been 
reached prior to starting the test.  Each well with relatively slow recovery was 
tested for a minimum of three hours to establish enough data to create a 
representative slope of recovering water levels. 

• At monitoring well RL-4D, EMS personnel noted some sort of concrete or other 
material around the casing opening which would not allow the 1-inch diameter 
PVC slug to enter the casing. 

• At monitoring well RL-3D, the slug encountered some form of resistance within 
the casing, so that the slug was not completely submerged.  EMS personnel could 
not readily identify what caused the resistance within the casing. 
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Slug test data were reviewed in the field with the use of a laptop computer to confirm the 
tests results were acceptable.  At the conclusion of field work, EMS personnel converted 
the datalogger data into spreadsheet format and provided copies of these files to GSA.  
Copies of slug test data forms filled out in the field are attached. 

Slug Testing Evaluation Methods 
 
Water level data were evaluated using the Bouwer and Rice (1976) method to estimate the 
horizontal hydraulic conductivity at each well.  Hydraulic conductivity estimates for the 
10 monitoring wells are presented in the attached Table.  In addition, copies of the slug 
test analysis graphs are attached following the Table.  Slug test data were analyzed with 
the assistance of the AquiferWin32 program, which was developed by Environmental 
Simulations, Inc. (ESI, 2004). 

The estimated hydraulic conductivities based on these slug test analyses range between 
0.0025 feet per day for the falling head test from monitoring well RL-3D and 16 feet per 
day for the falling head test from monitoring well G5D.  The average estimated hydraulic 
conductivity based on these slug test analyses, calculated using the geometric mean, is 
0.22 feet per day. 

The estimated average hydraulic conductivity of 0.22 feet per day is typical of 
unconsolidated sediment comprised of silty sand (Freeze and Cherry, 1979).  The attached 
Table also includes lithologic descriptions of the screened interval materials encountered 
during drilling.  The estimated hydraulic conductivities corroborate well with the screened 
interval lithologies, with coarser-grained materials (e.g. sand) having higher estimated 
hydraulic conductivities than much finer-grained materials (e.g. clay). 

The Bouwer and Rice method is applicable to both fully and partially penetrating wells, 
and assumes the aquifer is unconfined.  It should be noted that no site-specific storage 
coefficient data are available, so it is unknown if the formations encountered during slug 
testing are unconfined.  While some of the formations encountered during slug testing 
may be semi-confined or even confined, the good correlation between estimated hydraulic 
conductivity and the screened interval lithologies suggest this potential limitation 
associated with application of the Bouwer and Rice method is not significant. 

 

Attachments 
Slug Test Data Forms 
Table 
Slug Test Analysis Graphs, 17 total 
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Table
Hydraulic Conductivity Estimates Based on Slug Testing Completed in October 2006

Chinook Ventures Site
Longview, Washington

Well ID. Lithologic Description of Screened Interval Method of Analysis Hydraulic Conductivity (ft/day)
Hydraulic Conductivity 

(cm/sec)
Bouwer & Rice, Falling Head 0.31 1.1E-04
Bouwer & Rice, Rising Head 0.11 3.9E-05
Bouwer & Rice, Falling Head 0.30 1.1E-04
Bouwer & Rice, Rising Head 0.27 9.5E-05
Bouwer & Rice, Falling Head 2.4 8.5E-04
Bouwer & Rice, Rising Head 2.7 9.5E-04
Bouwer & Rice, Falling Head 0.0034 1.2E-06

No Rising Head Test  --  --
Bouwer & Rice, Falling Head 16 5.6E-03
Bouwer & Rice, Rising Head 11 3.9E-03
Bouwer & Rice, Falling Head 3.3 1.2E-03
Bouwer & Rice, Rising Head 3.7 1.3E-03
Bouwer & Rice, Falling Head 0.0053 1.9E-06

No Rising Head Test  --  --
Bouwer & Rice, Falling Head 0.0053 1.9E-06
Bouwer & Rice, Rising Head 0.012 4.2E-06
Bouwer & Rice, Falling Head 0.0025 8.8E-07

No Rising Head Test  --  --
Bouwer & Rice, Falling Head 0.26 9.2E-05
Bouwer & Rice, Rising Head 0.30 1.1E-04

Geometric Mean of Hydraulic Conductivity = 0.22 7.9E-05

Notes: No Rising Head Test = No rising head test performed due to long recovery time observed during falling head test
ft/day = feet per day
cm/sec = centimeters per second

Clayey silt, sand

Sandy silt

RL-3D

RL-4D

Clay, silty clay

Silty sand, sandy silt

Silty sand

Silt

Sand

Sand

Silt

Sandy silt, sandy silt with clay

G5D

G6D

G7D

R1D

G1D

G2D

G3D

G4D
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G1D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G1D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.31  ft/d



G1D Rising Head Slug Test Analysis, Manual Fit
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Test Designator  G1D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.11  ft/d



G2D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G2D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.30  ft/d



G2D Rising Head Slug Test Analysis, Manual Fit
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Test Designator  G2D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.27  ft/d



G3D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G3D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  2.4  ft/d



G3D Rising Head Slug Test Analysis, Manual Fit
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Test Designator  G3D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  2.7  ft/d



G4D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G4D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.0034  ft/d



G5D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G5D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  16  ft/d



G5D Rising Head Slug Test Analysis, Manual Fit
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Test Designator  G5D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  11  ft/d



G6D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G6D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  3.3  ft/d



G6D Rising Head Slug Test Analysis, Manual Fit

10-2

10-1

100

101

0.0 1.0 2.0 3.0 4.0 5.0

D
is

pl
ac

em
en

t (
ft)

Time (min)

Test Designator  G6D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  3.7  ft/d



G7D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  G7D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.0053  ft/d



R1D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  R1D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.0053  ft/d



R1D Rising Head Slug Test Analysis, Manual Fit
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Test Designator  R1D Rising Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.012  ft/d



RL3D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  RL3D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.0025  ft/d



RL4D Falling Head Slug Test Analysis, Manual Fit
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Test Designator  RL4D Falling Head
Job Number  Chinook Ventures
Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.26  ft/d



RL4D Rising Head Slug Test Analysis, Manual Fit
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Date  October 2006
Area Name  Longview, Washington
Analyst Name  Jonathan Williams, GSA
Reference  Bouwer & Rice, 1976
Hydraulic Conductivity  0.30  ft/d
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Summary of Exploratory Test Pits: February 2012

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Number of test 
pits

Horizontal 
Delineation (Y/N)

Maximum Depth 
of Material (ft bgs)

Overburden (sand fill) 
Depth (ft bgs) Material Description1,2 Notes1,2

TP-J 1 Y None present 4 N/A No black silt observed; fill contained trace brick fragments.
TP-K 1 N 8 -- Black silt mixed with fill Fill contains sand and gravel;  no black silt below 8 ft bgs.
TP-L 1 N 5 1.5 Black silt Native clay at 5 ft bgs.

TP-M 1 Y 2 -- Black silt mixed with fill
Eastern edge of fill deposit - black silt only on west side of pit; black silt underlain by fill (silt, sand 
& gravel).

TP-R 1 Assumed Y 4 1.5
Black silt with thin white silt (white and gray) 

interbeds
Likely eastern edge of fill deposit - couldn't move east due to utilities. Native clay at 4 ft bgs.

TP-Q 1 N 6 3 - 5.25 Black silt with trace gray layers
West side of pit (under GC-LY-01): black silt at 5.25-6 ft bgs; east side has black silt at 3-6 ft bgs; 
native clay at 6 ft bgs.

TP-P 1 Y 7 1.5 Carbon (1.5-3 ft bgs); black & white silt (4-7 ft bgs) Western edge of fill deposit; black and white silt pockets at 4-7 ft bgs - only in east side of pit.

TP-U 1 Y 4 -- Debris (0-4 ft); white silt at 1 ft bgs
Eastern edge of fill deposit; fill contains bricks, pipes, wood, etc., and occasional pockets of white 
material at 1 ft bgs (on west side of pit only). Native clay at 4 ft bgs.

TP-T 1 Y None present 3.5 N/A No black silt observed; native clay at 3.5 ft bgs.
TP-S 1 Y None present 4 N/A No black silt observed; fill sand to 4 ft bgs.

TP-V 1 -- None present 6 N/A No debris or black silt observed; gravel & sand to 6 ft bgs. Native clay at 6 ft bgs.
TP-W 1 -- 2.5 -- Debris in fill (0-2.5 ft bgs) Fill with debris (bricks, rebar, concrete); native clay at 4.5 ft bgs.

TP-B 2 Y 0.5 - 2 0.5 Black silt
Northern edge of fill deposit; wedge of black silt thins toward northern edge of pit; overlain and 
underlain by silty f-sand.

TP-A 3 Y 3 1 Black silt
Western and northern edges (corner) of fill deposit; wedge of black silt thins toward road (west). 
No black silt in northern pit.

TP-G 3 Y 4 1.5 Black silt; debris
Southern edge of fill deposit; black silt is mixed with debris (concrete; metals scrap; bricks); large 
boulders at 4 ft bgs (base of deposit) - wedge thins to 0.5 inches thick in southern pit.

TP-F 2 Y 5 1 Black silt
Southern edge of fill deposit; black silt deposit thins to 1 ft thick (at 1-2 ft bgs) in southern pit; 
native clay underlies black silt.

TP-E 2 Y 4 1 Black silt
Eastern edge of fill deposit is 2 ft from fence line; black silt deposit pinches out in eastern test 
pit; underlain by clay.

TP-D 4 Y 3.5 1.5 Black silt
NE corner of black silt deposit; black silt pinches out in eastern pit; no black silt in two northern 
pits (by rail).

TP-C 2 Y 2.5 0.5 Black silt Northern edge of fill deposit; no black silt in northern pit.

TP-I 2 N 8 1.5 Black silt
Debris fill sits 0-8 ft ags; fill 0-1.5 ft bgs; black silt with trace metal scraps, pipes (in top 1 ft) at 1.5-
8 ft bgs. Clay at 8 ft bgs.

TP-H 3 N 9 1.5 Black silt
Debris fill sits 0-8 ft ags; fill sand at 0-1.5 ft bgs; black silt with trace white mottling at 1.5-9 ft 
bgs.  Clay at 9 ft bgs.

Notes:
1. "Black silt" refers to residual carbon. 2. "White silt" refers to spent lime.
Y/N = yes/no ags = above ground surface bgs = below ground surface ft = feet

Fill Deposit B-2 (Residual Carbon)

Former Stockpile Area

Fill Deposit B-3 (Residual Carbon)

Landfill #2 (Industrial)

Area and Test Pit



Groundwater Monitoring Well Construction Information

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 2

January 2015
130730-01.01

Screened 
Interval

Screened Interval 
Elevation

Easting* Northing* (ft bgs) (ft ags) (ft ags) (ft bgs) (ft NAVD88) (ft NAVD88) (ft NAVD88)
R 1D 1007697.12 302582.4 2-inch PVC 24 -- 0.010 0.90 0.79 -- 20-24 -3.18-(-7.18) 17.69 16.82
R 1S 1007703.79 302575.97 2-inch PVC 12 -- 0.010 0.47 0.30 -- 7-12 9.84-4.84 17.13 16.84
R 2 1008794.48 303565.6 2-inch PVC 14 -- 0.010 2.05 1.63 -- 9-14 -1.22-(-6.22) 9.37 7.78
R 3 1008030.74 302689.09 2-inch PVC 24 -- 0.010 0.54 0.39 -- 19-24 -6.26-(-11.26) 13.15 12.74

R 4D 1007916.23 302368.85 2-inch PVC 27 -- 0.010 1.14 0.97 -- 23-27 -4.83-(-8.83) 18.97 18.17
R 4S 1007914.58 302370.26 2-inch PVC 19 -- 0.010 1.07 0.94 -- 14-19 4.03-(-0.97) 18.82 18.03

RL-1D 1003078.65 305242.58 2-inch PVC 38 -- 0.010 1.92 1.77 -- 28-38 -16.96-(-26.96) 12.61 11.04
RL-1S 1003078.7 305242.74 2-inch PVC 17 -- 0.010 1.96 1.83 -- 8-18 2.95-(-7.05) 12.57 10.95
RL-2D 1003090.83 306914.68 2-inch PVC 33 -- 0.010 2.00 1.93 -- 23-33 -13.87-(-23.87) 10.89 9.13
RL-2S 1003087.21 306911.05 2-inch PVC 17.5 -- 0.010 2.66 2.45 -- 7.5-17.5 1.38-(-8.62) 11.35 8.88
RL-3D 1004052.27 305291.42 2-inch PVC 38 -- 0.010 2.45 2.35 -- 23-38 -17.27-(-27.27) 12.97 10.73
RL-3S 1004055.78 305291.95 2-inch PVC 17.5 -- 0.010 2.59 2.33 -- 7.5-17.5 3.41-(-6.59) 13.03 10.91
RL-4D 1006236.7 305658.02 2-inch PVC 35 -- 0.010 1.39 1.28 -- 25-35 -12.47-(-22.47) 14.03*** 12.53
RL-4S 1006242.94 305652.76 2-inch PVC 13.5 -- 0.010 1.70 1.58 -- 8.5-13.5 3.83-(-1.17) 14.26*** 12.33
RL-5 1004098.84 306842.49 2-inch PVC 22 -- 0.010 3.42 3.24 -- 12-22 2.4-(-7.60) 17.68 14.40

RLSW1 1004328.55 305045.01 1.5-inch PVC 18 -- 0.010 1.91 1.77 -- 9-18 5.3-(-3.7) 16.24 14.30
RLSW2 1004130.45 305041.6 1.5-inch PVC 18 -- 0.010 2.02 2.02 -- 9-18 6.96-(-2.04) 17.82 15.96
RLSW3 1003879.21 305040.25 1.5-inch PVC 18 -- 0.010 1.75 1.48 -- 9-18 5.24-(-3.76) 15.30 14.24
RLSW4 1004014.08 304416.09 1.5-inch PVC 28.5 -- 0.010 1.69 1.51 -- 18-28.5 10.17-(-0.33) 29.55 28.17

PZ-1 1008299.05 302744.72 2-inch PVC 13.7 -- 0.010 2.96 2.58 -- 8.6-13 6.26-1.86 17.53 14.86
PZ-2 1008300.8 302751.01 2-inch PVC 25.3 -- 0.010 3.15 2.48 -- 20.2-24.6 -5.62-(-10.02) 17.06 14.58
PZ-3 1008251.97 302972.98 2-inch PVC 10.3 -- 0.010 3.10 2.73 -- 5.1-9.5 7.91-3.51 15.66 13.01
PZ-4 1008584.21 303050.14 2-inch PVC 18.2 -- 0.010 3.14 2.74 -- 13-17.4 -1.61-(-6.01) 14.04 11.39
PZ-5 1007993.58 302595.68 2-inch PVC 23.5 -- 0.010 2.61 1.99 -- 18.4-22.8 -6.17-(-10.57) 14.33 12.23
PZ-6 1002978.72 306391.57 2-inch PVC 12.6 -- 0.010 2.99 2.52 -- 7.5-11.9 -0.49-(-4.89) 9.43 7.01
PZ-7 1002976.47 305858.71 2-inch PVC 18.6 -- 0.010 3.06 2.63 -- 8.4-17.8 1.84-(-7.56) 13.08 10.24
G1-D 1008426.65 301724.96 2-inch PVC 34.5 8 3/4 OD / 4 1/4 ID 0.010 -- 2.57 27-33.5 28-33 -0.96-(-5.96) 29.61 27.04
G1-S 1008434.98 301735.48 2-inch PVC 8 8 3/4 OD / 4 1/4 ID 0.010 -- 2.49 2-8 3-8 24.18-19.18 29.67 27.18
G2-D 1008676.2 302086.19 2-inch PVC 25 8 1/2 OD / 4 1/4 ID 0.010 -- 2.82 18.5-25 20-25 -4.73-(-9.73) 18.09 15.27
G2-S 1008669.75 302089.07 2-inch PVC 10 8 1/2 OD / 4 1/4 ID 0.010 -- 2.77 4.75-10 5-10 10.37-5.37 18.14 15.37
G3-D 1009095.1 302362.57 2-inch PVC 28 8 1/2 OD / 4 1/4 ID 0.010 -- 2.78 21.5-28 23-28 -9.59-(-14.59) 16.19 13.41
G3-S 1009089.69 302357.83 2-inch PVC 13 8 1/2 OD / 4 1/4 ID 0.010 -- 2.35 7.5-13 8-13 5.35-0.35 15.70 13.35
G4-D 1009474.41 303628.96 2-inch PVC 35 8 3/4 OD / 5 1/4 ID 0.010 -- 2.57 30-35 30-35 -23.61-(-28.61) 8.96 6.39
G4-S 1009468.74 303634.29 2-inch PVC 20 8 3/4 OD / 5 1/4 ID 0.010 -- 2.58 14-20 15-20 -8.89-(-13.89) 8.69 6.11
G5-D 1003757.06 307255.93 2-inch PVC 35 8 1/2 OD / 4 1/4 ID 0.010 -- 2.35 28-35 29-34 -17.22-(-22.22) 14.13 11.78
G5-S 1003755.69 307264.44 2-inch PVC 19 8 1/2 OD / 4 1/4 ID 0.010 -- 2.65 12.5-19 14-19 -1.91-(-6.91) 14.74 12.09

Ground Surface 
Elevation

Construction
Borehole Diameter 

(inches)

Sand pack 
Interval
(ft bgs)

PVC Casing 
Stickup

Measuring Point 
Elevation**                  

(Top of PVC Casing)
Well/ 

Piezometer 
Number

Screen Slot 
Size 

(inches)

Steel Casing 
Stickup

Total Depth 
of Borehole
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Screened 
Interval

Screened Interval 
Elevation

Easting* Northing* (ft bgs) (ft ags) (ft ags) (ft bgs) (ft NAVD88) (ft NAVD88) (ft NAVD88)

Ground Surface 
Elevation

Construction
Borehole Diameter 

(inches)

Sand pack 
Interval
(ft bgs)

PVC Casing 
Stickup

Measuring Point 
Elevation**                  

(Top of PVC Casing)
Well/ 

Piezometer 
Number

Screen Slot 
Size 

(inches)

Steel Casing 
Stickup

Total Depth 
of Borehole

G6-D 1004094.38 304524.33 2-inch PVC 35 8 1/2 OD / 4 1/4 ID 0.010 -- 2.65 28.5-35 30-35 -2.75-(-7.75) 29.90 27.25
G6-S 1004092.36 304519.02 2-inch PVC 20 8 1/2 OD / 4 1/4 ID 0.010 -- 2.66 14-20 15-20 12.74-7.74 30.40 27.74
G7-D 1002976.73 305867.5 2-inch PVC 30 8 3/4 OD / 4 1/4 ID 0.010 -- 2.81 18-30 20-30 -9.87-(-19.87) 12.94 10.13

SSA4-MW-01 1006430.83 305483.94 2-inch PVC 15 8 1/4 0.010 -- 2.50 2-13 2.7-12.7 10.03-(-0.03) 15.35 12.73
SSA6-MW-01 1006762.77 303588.88 2-inch PVC 15 8 1/4 0.010 -- 0.25 2.5-14.2 3.9-13.9 8.94-(-1.06) 13.08 12.84
SSA7-MW-01 1006958.35 302695.83 2-inch PVC 16.5 8 1/4 0.010 -- 2.40 4-16.5 5-15 11.31-1.31 19.02 16.31

Notes:
*Washington South Zone, NAD 83/91 geographic and state plane coordinates – US survey feet
**Data collected December 22 and 27, 2006 by use of total station Leica 802, except wells G1-G7. Elevations for wells SSA4-MW-01, SSA6-MW-01, and SSA7-MW-01 surveyed February 23, 2012.
  Horizontal Datum: NAVD88 
***The top of the steel casing is the current point of measurement for Wells RL-4D and RL-4S. 
ft ags = feet above ground surface
ft bgs = feet below ground surface
NAVD88 = North American Vertical Datum of 1988

    OD/ID = outer/inner diameter



RI Soil Sampling Details
Field Southwest of the Cable Plant

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
1004612.54 305483.36 No samples collected -- -- --
1004728.18 305465.84 No samples collected -- -- --
1004563.11 305382.18 AQ-SSA1-04-3-4 3 - 4 feet bgs Test Pit PAHs, Total CN, FL, TPH, TOC
1004688.57 305340.44 No samples collected -- -- --
1004845.21 305382.07 No samples collected -- -- --
1004502.10 305380.56 AQ-SSA1-06-3-3.5 3 - 3.5 feet bgs Test Pit PAHs, Total CN, FL, TPH, TOC
1004603.05 305340.31 No samples collected -- -- --
1004529.93 305345.46 No samples collected -- -- --

Notes:
1   Horizontal datum: Washington State Plane South, NAD83, US Survey feet.
2   bgs = below ground surface. Soil testing depth interval was determined in the field based on visual observations.
3   Chemical testing:  PAHs = polycyclic aromatic hydrocarbons,  FL = fluoride, CN = cyanide, TPH = Total Petroleum Hydrocarbons, TOC = total organic carbon

Soil Chemistry3Sample ID
Sampling 
Interval2

Sample 
Method

AQ-SSA1-07
AQ-SSA1-08

AQ-SSA1-05

Station ID
Coordinates1

AQ-SSA1-04
AQ-SSA1-03
AQ-SSA1-02
AQ-SSA1-01

AQ-SSA1-06



RI Soil Sampling Details
Former Thin Stillage Application Areas

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
1003995.21 306047.68 AQ-SSA2-01-0-0.5 0-0.5 feet bgs
1004043.35 305977.41 AQ-SSA2-02-0-0.5 0-0.5 feet bgs
1004006.24 305860.71 AQ-SSA2-03-0-0.5 0-0.5 feet bgs
1004053.23 305801.54 AQ-SSA2-04-0-0.5 0-0.5 feet bgs
1004011.45 305680.42 AQ-SSA2-05-0-0.5 0-0.5 feet bgs
1004053.89 305612.88 AQ-SSA2-06-0-0.5 0-0.5 feet bgs
1004016.86 305498.28 AQ-SSA2-07-0-0.5 0-0.5 feet bgs
1004069.13 305444.24 AQ-SSA2-08-0-0.5 0-0.5 feet bgs
1003549.73 304509.41 AQ-SSA2-REF-01-0-0.5 0-0.5 feet bgs
1003338.47 304597.02 AQ-SSA2-REF-02-0-0.5 0-0.5 feet bgs

Notes:
1   Horizontal datum: Washington State Plane South, NAD83, US Survey feet.
2   bgs = below ground surface
3   Nutrients: Total Kjeldahl Nitrogen (TKN), nitrate, nitrite, ammonia, total phosphorous, orthophosphate, potassium, total organic carbon, total solids

Station ID
 Coordinates1

AQ-SSA2-REF-01
AQ-SSA2-REF-02

AQ-SSA2-01
AQ-SSA2-02
AQ-SSA2-03
AQ-SSA2-04
AQ-SSA2-05
AQ-SSA2-06
AQ-SSA2-07
AQ-SSA2-08

Sample ID  Sampling Interval2

Test Plot Nutrients

Sample Method Soil Chemistry3



RI Soil Sampling Details
Northwest Site Area

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1002954.54 305613.91 AQ-SSA3-01-2-3 2-3 feet bgs
No observations of 

impacted fill material

1002953.16 306149.12 AQ-SSA3-02-2-3 2-3 feet bgs
No observations of 

impacted fill material

1003008.18 306164.82 AQ-SSA3-03-2-3 2-3 feet bgs
No observations of 

impacted fill material

1002957.94 306498.66 AQ-SSA3-04-2-3 2-3 feet bgs
No observations of 

impacted fill material

1003028.45 306504.50 AQ-SSA3-05-2-3 2-3 feet bgs
No observations of 

impacted fill material

1002961.63 306841.00 AQ-SSA3-06-2-3 2-3 feet bgs
No observations of 

impacted fill material

1003053.24 306833.50 AQ-SSA3-07-2-3 2-3 feet bgs
Trace quantity of fill 
material, gravel and 

concrete pieces

1003124.14 306832.84 AQ-SSA3-08-2-3 2-3 feet bgs
No observations of 

impacted fill material

Notes:
1   Horizontal datum: Washington State Plane South, NAD83, US Survey feet.
2   bgs = below ground surface. Soil testing depth intervals were determined in the field based on visual observations. 
3   Chemical testing: FL = fluoride, CN = cyanide, WAD = weak acid dissociable

 Test Pit   
FL, CN (WAD and 

Total)

AQ-SSA3-06

AQ-SSA3-07

AQ-SSA3-08

AQ-SSA3-01

AQ-SSA3-02

AQ-SSA3-03

AQ-SSA3-04

AQ-SSA3-05

ObservationsStation ID
Sample 
MethodSampling Interval2Sample ID

Coordinates1

 Soil Chemistry3



RI Soil Sampling Details
Flat Storage Area

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 2

January 2015
130730-01.01

Easting Northing

AQ-SSA4-01-0-1 0-1 feet bgs

AQ-SSA4-01-1-2 1-2 feet bgs

AQ-SSA4-02-0-1 0-1 feet bgs

AQ-SSA4-02-1-2 1-2 feet bgs

AQ-SSA4-03-0-1 0-1 feet bgs

AQ-SSA4-03-1-2 1-2 feet bgs

AQ-SSA4-04-0-1 0-1 feet bgs

AQ-SSA4-04-1-2 1-2 feet bgs

AQ-SSA4-05-0-1 0-1 feet bgs

AQ-SSA4-05-1-2 1-2 feet bgs

AQ-SSA4-05-2-3 2-3 feet bgs

AQ-SSA4-05-3-4 3-4 feet bgs

AQ-SSA4-06-0-1 0-1 feet bgs

AQ-SSA4-06-1-2 1-2 feet bgs

AQ-SSA4-07-0-1 0-1 feet bgs

AQ-SSA4-07-1-2 1-2 feet bgs

AQ-SSA4-08-0-1 0-1 feet bgs

AQ-SSA4-08-1-2 1-2 feet bgs

AQ-SSA4-09-0-1 0-1 feet bgs

AQ-SSA4-09-1-2 1-2 feet bgs

AQ-SSA4-10-0-1 0-1 feet bgs

AQ-SSA4-10-1-2 1-2 feet bgs

AQ-SSA4-11-0-1 0-1 feet bgs

AQ-SSA4-11-1-2 1-2 feet bgs

AQ-SSA4-12A-0-1 0-1 feet bgs

AQ-SSA4-12A-1-2 1-2 feet bgs

AQ-SSA4-12B-0-1 0-1 feet bgs

AQ-SSA4-12B-1-2 1-2 feet bgs

AQ-SSA4-13-0-1 0-1 feet bgs

AQ-SSA4-13-1-2 1-2 feet bgs

AQ-SSA4-14-0-1 0-1 feet bgs

AQ-SSA4-14-1-2 1-2 feet bgs

AQ-SSA4-15-0-1 0-1 feet bgs

AQ-SSA4-15-1-2 1-2 feet bgs

AQ-SSA4-16-0-1 0-1 feet bgs

AQ-SSA4-16-1-2 1-2 feet bgs

AQ-SSA4-17-0-1 0-1 feet bgs

AQ-SSA4-17-1-2 1-2 feet bgs

AQ-SSA4-18-0-1 0-1 feet bgs

AQ-SSA4-18-1-2 1-2 feet bgs

ObservationsChemistry3

 Direct Push 
Boring 

1005959.35

1005741.20 304905.63

1005833.69 305281.99

305124.01

Sample 
MethodSampling Interval2Sample ID

1006010.12

1006184.00

1006437.10

PAHs
No impacted fill 

observed

1006258.38

305345.60

305612.66

305629.55

1005681.01

1006097.06 305263.56

AQ-SSA4-14 1006208.42 305605.73

1005908.97

 Test Pit 

AQ-SSA4-11

Coordinates1

AQ-SSA4-06

AQ-SSA4-07

AQ-SSA4-08

AQ-SSA4-09

AQ-SSA4-10

AQ-SSA4-01

AQ-SSA4-02

AQ-SSA4-03

AQ-SSA4-05

1005934.68 305677.85

AQ-SSA4-04 1006224.28 305382.05

1005855.06 304788.01

1006105.31 305092.91

AQ-SSA4-18

Station ID

305379.51

305067.36

305442.06

AQ-SSA4-16 1006264.79 305292.57

AQ-SSA4-17

AQ-SSA4-12A 1006068.99 305558.76

AQ-SSA4-12B 1006208.42 305605.72

AQ-SSA4-13 1006069.00 305558.76

AQ-SSA4-15



RI Soil Sampling Details
Flat Storage Area

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 2 of 2

January 2015
130730-01.01

Easting Northing ObservationsChemistry3

   
 

Sample 
MethodSampling Interval2Sample ID

   

Coordinates1

Station ID

AQ-SSA4-19-0-1

AQ-SSA4-69-0-1

AQ-SSA4-19-1-2

AQ-SSA4-69-1-2

AQ-SSA4-20-0-1 0-1 feet bgs

AQ-SSA4-20-1-2 1-2 feet bgs

1006369.35 305399.09 -- Observations only

1006351.56 305348.48 -- Observations only

1006372.50 305310.86 -- Observations only

AQ-SSA4-24-0-1 0-1 feet bgs

AQ-SSA4-24-1-2 1-2 feet bgs

AQ-SSA4-25-0-1 0-1 feet bgs

AQ-SSA4-25-1-2 1-2 feet bgs

AQ-SSA4-26-0-1

AQ-SSA4-76-0-1

AQ-SSA4-26-1-2

AQ-SSA4-76-1-2

AQ-SSA4-27-0-1 0-1 feet bgs

AQ-SSA4-27-1-2 1-2 feet bgs

AQ-SSA4-RB-110912
AQ-SSA4-RB-011113

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet.
2 bgs = below ground surface. Soil testing depth intervals were determined in the field based on visual observations.
3 Chemical testing:  PAHs = polycyclic aromatic hydrocarbons

no samples collected

0-1 feet bgs

1-2 feet bgs

0-1 feet bgs

1-2 feet bgs PAHs

No impacted fill 
observed

--AQ-SSA4-RB -- --

PAHs

AQ-SSA4-27 1006430.96 305352.91

-- Rinsate Blank

AQ-SSA4-26 1006452.53 305379.00

1005951.97

AQ-SSA4-24

AQ-SSA4-21

1005860.24 305008.09

PAHs

AQ-SSA4-22

AQ-SSA4-23

AQ-SSA4-25

AQ-SSA4-20 1005835.16 305127.77

AQ-SSA4-19 1006062.46 305067.29

304937.74

 Test Pit 



RI Soil Sampling Details
Casting Pit Fill Soils

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
AQ-SSA5-01-8-10 8-10 feet bgs

AQ-SSA5-01-14-16 14-16 feet bgs
AQ-SSA5-02-8-10 8-10 feet bgs

AQ-SSA5-02-14-16 14-16 feet bgs
AQ-SSA5-03-8-10 8-10 feet bgs

AQ-SSA5-03-14-16 14-16 feet bgs
AQ-SSA5-04-8-10 8-10 feet bgs

AQ-SSA5-04-14-16 14-16 feet bgs
AQ-SSA5-05-5-7 5-7 feet bgs

AQ-SSA5-05-14-16 14-16 feet bgs
AQ-SSA5-06-8-10 8-10 feet bgs

AQ-SSA5-06-14-16 14-16 feet bgs
-- -- AQ-SSA5-RB01-083111 --  Rinsate Blank PAHs, FL, NWTPH-Dx

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Soil testing depth intervals were determined in the field based on visual observations.
3 Chemical testing:  PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, NWTPH-Dx = diesel-range total petroleum hydrocarbons

AQ-SSA5-RB01-083111

AQ-SSA5-01

AQ-SSA5-02

AQ-SSA5-03

AQ-SSA5-04

AQ-SSA5-05

AQ-SSA5-06

PAHs, FL Direct Push Boring 

1007428.93 303707.37

1007432.10 303692.81

1007421.98 303699.65

1007319.48 303592.21

1007323.35 303577.82

1007312.79 303584.78

Soil Chemistry3Station ID Sample MethodSampling Interval2Sample ID
Coordinates1



RI Soil Sampling Details
HTM Oil Area

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
AQ-SSA6-01-3-4 3-4 feet bgs
AQ-SSA6-01-7-8 7-8 feet bgs
AQ-SSA6-02-3-4 3-4 feet bgs
AQ-SSA6-02-4-5 4-5 feet bgs
AQ-SSA6-02-5-6 5-6 feet bgs
AQ-SSA6-03-3-4 3-4 feet bgs NWTPH-Dx, EPH
AQ-SSA6-03-6-7 6-7 feet bgs
AQ-SSA6-04-1-2 1-2 feet bgs
AQ-SSA6-04-3-4 3-4 feet bgs
AQ-SSA6-05-1-2 1-2 feet bgs
AQ-SSA6-05-3-4 3-4 feet bgs
AQ-SSA6-05-7-8 7-8 feet bgs
AQ-SSA6-06-1-2 1-2 feet bgs
AQ-SSA6-06-3-4 3-4 feet bgs
AQ-SSA6-07-1-2 1-2 feet bgs
AQ-SSA6-07-5-6 5-6 feet bgs
AQ-SSA6-08-4-5 4-5 feet bgs
AQ-SSA6-08-7-8 7-8 feet bgs
AQ-SSA6-09-2-3 2-3 feet bgs
AQ-SSA6-09-4-5 4-5 feet bgs

AQ-SSA6-09-11-12 11-12 feet bgs
AQ-SSA6-09-13-14 13-14 feet bgs

AQ-SSA6-10-0-1 0-1 feet bgs
AQ-SSA6-10-1-2 1-2 feet bgs
AQ-SSA6-10-2-3 2-3 feet bgs
AQ-SSA6-11-2-3 2-3 feet bgs
AQ-SSA6-11-5-6 5-6 feet bgs

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Soil testing depth intervals were determined in the field based on visual observations.
3 Chemical testing: NWTPH-Dx = Diesel-range total petroleum hydrocarbons, EPH = extractable petroleum hydrocarbons

NWTPH-Dx

NWTPH-Dx

AQ-SSA6-05 1006692.31 303534.01

AQ-SSA6-07 1006759.41 303519.07

AQ-SSA6-10

AQ-SSA6-09

1006696.08 303583.89

AQ-SSA6-02

AQ-SSA6-11

1006710.32 303573.20

NWTPH-Dx, EPH

AQ-SSA6-03 1006751.49 303537.47

AQ-SSA6-01 1006749.20 303570.22

 Limited Access Direct 
Push Borings 

1006766.27 303586.13

1006790.74 303557.61

1006733.38 303614.70

1006730.56 303494.88

1006706.17 303524.57

AQ-SSA6-08

AQ-SSA6-04

AQ-SSA6-06

Chemistry3Station ID Sample MethodSampling Interval2Sample ID
Coordinates1



RI Soil Sampling Details (2006-2007)
North Field Area, Rectifier Yards, Lysimeter and SPLP Locations

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
1007861.11 302549.67 LY1-SO 0 - 0.5 ft bgs  TS, CN (WAD & Total), FL 
1008061.62 302466.00 LY2-SO 0 - 0.5 ft bgs  TS, CN (WAD & Total), FL 
1008479.32 302019.21 LY3-SO 0 - 0.5 ft bgs  TS, CN (WAD & Total), FL 
1008028.71 303762.58 RY1-092806 0 - 0.5 ft bgs  TS, pH, Mercury, PCB Aroclors, TPH 
1008124.96 303676.90 RY2-092806 0 - 0.5 ft bgs  TS, pH, Mercury, PCB Aroclors, TPH 
1008219.78 303606.62 RY3-092806 0 - 0.5 ft bgs  TS, pH, Mercury, PCB Aroclors, TPH 
1007520.69 305201.87 RY4-092806 0 - 0.5 ft bgs  TS, TPH 
1007394.53 305315.41 RY5-092806 0 - 0.5 ft bgs  TS, pH, Mercury, PCB Aroclors, TPH 
1007251.55 305441.57 RY6-092806 0 - 0.5 ft bgs  TS, TPH 

S1-A-092806 0 - 0.5 ft bgs
S1-B-092806 1.5 - 2 ft bgs

1008414.70 301976.45 S2-A-022707 0 - 0.5 ft bgs
1004127.67 304844.09 S3-A-022707 0 - 0.5 ft bgs
1008447.88 301995.44 SPLP1-S-022707 0 - 0.5 ft bgs  pH, CN (Total), FL 
1008447.88 301995.44 SPLP2-S-022707 0 - 0.5 ft bgs  pH, CN (Total), FL 
1007860.55 302515.54 SPLP3-S-022707 0 - 0.5 ft bgs  pH, CN (Total), FL 
1008851.22 302901.19 SPLP4-WM-022707 0 - 0.5 ft bgs  TS, FL 

Notes:
1   Horizontal datum: Washington State Plane South, NAD83, US Survey feet.
2  ft  bgs = feet below ground surface.
3   Chemical testing:  TPH = Total Petroleum Hydrocarbons, TS = Total Solids, PCB = polychlorinated biphenyl, PAHs = polycyclic aromatic hydrocarbons,

WAD = weak acid dissociable, CN = cyanide, FL = fluoride, SVOC = semi-volatile organic compound, VOC = volatile organic compound
Metals = 13 priority pollutant [antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc]

S1

S2

Station ID
Coordinates1

Sample ID

RY6

RY3
RY4
RY5

LYS1
LYS2
LYS3
RY1
RY2

SPLP4

S3
SPLP1
SPLP2
SPLP3

Soil Chemistry3

1009097.47 306564.51  TS, pH, CN (WAD & Total), FL, PAHs 

 TS, CN (WAD & Total), FL, Metals, VOCs, 
PAHs, SVOCs, PCB Aroclors, Pesticides 

Sampling Interval2



RI Groundwater 
Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 6

January 2015
130730-01.01

Easting Northing
G Series Monitoring Wells

G1-S-100206 Total FL, Total CN (WAD, Free and Total)
G1-S-010507 PAHs

G1-S-072511
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G1-S-D-072511
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G1-S-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 
(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G51-S-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 
(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G1-S-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 
(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G1-S-120312 Total and Dissolved CN (WAD, Free and Total)
G1-D-100206 Total FL, Total CN (WAD, Free and Total)

G1-D-072511
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G1-D-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G1-D-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G1-D-120312 Total and Dissolved CN (WAD, Free and Total)
 G1-D-120312-D Total and Dissolved CN (WAD, Free and Total)

G2-S-100206 Total FL, Total CN (WAD, Free and Total)
G2-S-010507 PAHs

G2-S-072511
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G2-S-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G2-S-100312
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
Total and Dissolved Metals, SVOCs, PCB Aroclors, VOCs

G2-S-120312 PAHs
G2-D-100206 Total FL, Total CN (WAD, Free and Total)

G2-D-072511
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G2-D-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G2-D-100312
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G2-D-120312      PAHs
G2-D-120312-D PAHs

G3-S-100206 Total FL, Total CN (WAD, Free and Total)
G43-S-100206 Total FL, Total CN (WAD, Free and Total)

G3-S-072811
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G3-S-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G3-S-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G3-D-100206 Total FL, Total CN (WAD, Free and Total)

G3-D-072811
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G3-D-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G3-D-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

3-8 feet 
bgs

 2-Inch 

 2-Inch 

8-13 feet 
bgs

 2-Inch 

23-28 feet 
bgs

 2-Inch 

20-25 feet 
bgs

 2-Inch 
 Low 
Flow 

5-10 feet 
bgs

 Low 
Flow 

 Low 
Flow 

28-33 feet 
bgs

 Low 
Flow 

 2-Inch 

 Low 
Flow 

 Low 
Flow 

302357.83

G3-D 1009095.10 302362.57

1009089.69

G1-S 1008434.98 301735.48

1008676.20 302086.19

G1-D 1008426.65 301724.96

G2-S 1008669.75 302089.07

Groundwater Chemistry4,5,6

G2-D

Well 
Diameter

Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

G3-S



RI Groundwater 
Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
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Easting Northing Groundwater Chemistry4,5,6
Well 

Diameter
Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

G4-S-091906 Total FL, Total CN (WAD, Free and Total)

G4-S-072611
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G4-S-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G4-S-100312
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
Total and Dissolved Metals, SVOCs, PCB Aroclors, VOCs

G4-S-120412 NWTPH-Dx, EPH
G4-D-091906 Total CN (WAD, Free and Total)

G44-D-091906 Total CN (WAD, Free and Total)

G4-D-072811
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G4-D-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G4-D-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G5-S-091806 Total FL, Total CN (WAD, Free and Total)

G5-S-072811
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G5-S-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G5-S-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G5-D-091806 Total FL, Total CN (WAD, Free and Total)

G5-D-072811
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G5-D-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G5-D-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G6-S-091906 Total FL, Total CN (WAD, Free and Total)
G6-S-010507 PAHs

G6-S-072611
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS
G6-S-072811 PAHs

G6-S-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

G6-S-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G6-D-091906 Total FL, Total CN (WAD, Free and Total)

G6-D-072611
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS
G6-D-072811 PAHs

G6-D-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

G6-D-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G7-D-091806 Total FL, Total CN (WAD, Free and Total)

G7-D-072811
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

G7-D-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

G7-D-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

 Low 
Flow 

 2-Inch 

 Low 
Flow 

 Low 
Flow 

15-20 feet 
bgs

 2-Inch 
 Low 
Flow 

30-35 feet 
bgs

14-19 feet 
bgs

 2-Inch 

29-34 feet 
bgs

 2-Inch 

 Low 
Flow 

 Low 
Flow 

 Low 
Flow 

15-20 feet 
bgs

 2-Inch 

30-35 feet 
bgs

G6-S 1004092.36 304519.02

G6-D 1004094.38 304524.33

G7-D 1002976.73 305867.50

 2-Inch 

20-30 feet 
bgs

 2-Inch 

G4-S 1009468.74 303634.29

G4-D 1009474.41 303628.96

G5-S 1003755.69 307264.44

G5-D 1003757.06 307255.93
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Easting Northing Groundwater Chemistry4,5,6
Well 

Diameter
Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

PZ Series Monitoring Wells
PZ-1-092606 Fluoride, CN (WAD, Free and Total), 
PZ-1-022707 PAHs

PZ-1-072611
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS
PZ-1-072811 PAHs

PZ-1-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

PZ-1-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-2-092706 Fluoride, CN (WAD, Free and Total), 

PZ-2-072611
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS
PZ-2-072811 PAHs

PZ-2-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

PZ-2-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-3-092606 Fluoride, CN (WAD, Free and Total), 
PZ-3-022707 PAHs

PZ-3-072711
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS, PAHs

PZ-3-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

PZ-3-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-4-092606 Fluoride, CN (WAD, Free and Total), 
PZ-4-022707 PAHs

PZ-4-072711
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS, PAHs

PZ-4-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

PZ-4-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-5-100206 Fluoride, CN (WAD, Free and Total), 
PZ-45-100206 Fluoride, CN (WAD, Free and Total), 
PZ-5-022707 PAHs

PZ-5-072511
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS
PZ-5-072811 PAHs

PZ-5-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

PZ-5-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-6-091806 Fluoride, CN (WAD, Free and Total), 

PZ-6-072711
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

PZ-6-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-6-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

20.2-24.6 
feet bgs

 2-Inch 

13-17.4 
feet bgs

 2-Inch 

 Low 
Flow 

1008251.97 302972.98
5.1-9.5 
feet bgs

 Low 
Flow 

 2-Inch 

 Low 
Flow 

 Low 
Flow 

 Low 
Flow 

8.6-13 feet 
bgs

PZ-6 1002978.72 306391.57

 2-Inch 

18.4-22.8 
feet bgs

 2-Inch 

7.5-11.9 
feet bgs

 2-Inch 

 Low 
Flow 

PZ-5 1007993.58 302595.68

PZ-1 1008299.05 302744.72

PZ-4 1008584.21 303050.14

PZ-2 1008300.80 302751.01

PZ-3
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Easting Northing Groundwater Chemistry4,5,6
Well 

Diameter
Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

PZ-7-091806 Fluoride, CN (WAD, Free and Total), 

PZ-7-072711
Total CL, SO4, Total FL, CN (WAD, Free and Total), GeoChem, 

Alkalinity, Total P, TDS, TSS

PZ-7-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

PZ-7-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

R  Series Monitoring Wells7

R-1S-091906 Fluoride, CN (WAD, Free and Total), 
R-1S-080211 PAHs

MBT-072511-02 Total CL, Total FL, CN (WAD, Free and Total)

R-1S-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

SPL-100312-06 Total CL, Total FL, Total CN (WAD, Free and Total)
R-1D-091906 Fluoride, CN (WAD, Free and Total), 
R-1D-080211 PAHs

MBT-072511-04 Total CL, Total FL, CN (WAD, Free and Total)

R-1D-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

SPL-100312-05 Total CL, Total FL, Total CN (WAD, Free and Total), 
R-2-100206 Fluoride, CN (WAD, Free and Total), 
R-2-080211 PAHs

MBT-072511-07 Total CL, Total FL, CN (WAD, Free and Total)

R-2-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

R-2-100312
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
Total and Dissolved Metals, SVOCs, PCB Aroclors, VOCs

SPL-100312-01 Total CL, Total FL, Total CN (WAD, Free and Total)
R-3-092706 Fluoride, CN (WAD, Free and Total), 

R-43-092706 Fluoride, CN (WAD, Free and Total), 
R-3-080211 PAHs

MBT-072511-03 Total CL, Total FL, CN (WAD, Free and Total)

R-3-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

R-53-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

SPL-100312-07 Total CL, Total FL, Total CN (WAD, Free and Total)
R-4S-092706 Fluoride, CN (WAD, Free and Total), 
R-4S-080211 PAHs

MBT-072511-05 Total CL, Total FL, CN (WAD, Free and Total)
MBT-072511-06 Total CL, Total FL, CN (WAD, Free and Total)

R-4S-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

SPL-100312-02 Total CL, Total FL, Total CN (WAD, Free and Total)
R-4D-092706 Fluoride, CN (WAD, Free and Total), 
R-4D-080211 PAHs

MBT-072511-01 Total CL, Total FL, CN (WAD, Free and Total)

R-4D-100511
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
PAHs

SPL-100312-03
SPL-100312-04

Total CL, Total FL, Total CN (WAD, Free and Total)

R-4D 1007916.23 302368.85
23-27 feet 

bgs
 Low 
Flow 

R-1D 1007692.58 302584.67
20-24 feet 

bgs
 Low 
Flow 

 2-Inch 

R-4S 1007914.58 302370.26
14-19 feet 

bgs
 Low 
Flow 

 2-Inch 

R-3 1008030.74 302689.09
19-24 feet 

bgs
 Low 
Flow 

R-1S 1007690.16 302585.06
7-12 feet 

bgs
 Low 
Flow 

R-2

 2-Inch 

303565.60
9-14 feet 

bgs

 2-Inch 

 2-Inch 

8.4-17.8 
feet bgs

 2-Inch 
 Low 
Flow 

1008794.48
 Low 
Flow 

 2-Inch 

PZ-7 1002976.47 305858.71
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Easting Northing Groundwater Chemistry4,5,6
Well 

Diameter
Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

RL  Series Monitoring Wells7

RL-1S-091906 Fluoride, CN (WAD, Free and Total), 

MBT-072711-15 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-1S-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RL-1S-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
Total and Dissolved Metals, SVOCs, PCB Aroclors, VOCs

RL-1D-091906 Fluoride, CN (WAD, Free and Total), 

MBT-072611-08 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-1D-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-02
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), Ar, Cr, Cu, 

Ni, Ca, Mg, Na
RL-2S-091806 Fluoride, CN (WAD, Free and Total), 

MBT-072711-16 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-2S-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-05
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni
RL-2D-091806 Fluoride, CN (WAD, Free and Total), 

MBT-072611-11 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-2D-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-06
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni
RL-3S-091906 Fluoride, CN (WAD, Free and Total), 

MBT-072711-12 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-3S-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-09
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), Ar, Cr, Cu, 

Ni
RL-3D-091906 Fluoride, CN (WAD, Free and Total), 

MBT-072711-17 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-3D-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-08
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni
RL-4S-091906 Fluoride, CN (WAD, Free and Total), 
RL-4S-072711 PAHs

MBT-072711-18 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-4S-100611
PAHs, Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-10
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni
RL-4D-091906 Fluoride, CN (WAD, Free and Total), 

MBT-072611-14 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-4D-100611
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-11
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni

 2-Inch 

23-38 feet 
bgs

Low 
Flow

 2-Inch 

RL-3S

RL-3D

RL-4S

RL-4D  2-Inch 

 2-Inch 
Low 
Flow

305291.421004052.27

1006242.94

1006236.70

305652.76

305658.02

305291.95
7.5-17.5 
feet bgs

Low 
Flow

RL-2D 1003090.83 306914.68
23-33 feet 

bgs
Low 
Flow

RL-1D 1003078.65 305242.58

RL-2S 1003087.21 306911.05

28-38 feet 
bgs

Low 
Flow

 2-Inch 

7.5-17.5 
feet bgs

Low 
Flow

 2-Inch 

 2-Inch 

25-35 feet 
bgs

Low 
Flow

8.5-13.5 
feet bgs

1004055.78

8-18 feet 
bgs

RL-1S  2-Inch 1003078.70 305242.74
Low 
Flow
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Easting Northing Groundwater Chemistry4,5,6
Well 

Diameter
Screened 
Interval 3

Coordinates1
Sample 
MethodSample ID2Station ID

RL-5-091806 Fluoride, CN (WAD, Free and Total), 

MBT-072611-13 Total CL, SO4, Total FL, CN (WAD, Free and Total), Dissolved Metals

RL-5-100711
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

BMP-100412-12
Total CL, SO4, Total FL, Total CN (WAD, Free and Total), As, Cr, Cu, 

Ni
RLSW  Series Monitoring Wells7

RLSW-1-092706 Fluoride, CN (WAD, Free and Total), 

RLSW-1-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-1-100412
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-2-092706 Fluoride, CN (WAD, Free and Total), 

RLSW-2-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-2-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-3-092706 Fluoride, CN (WAD, Free and Total), 

RLSW-3-101111
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-3-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
Total and Dissolved Metals, SVOCs, PCB Aroclors, VOCs

RLSW-3-120412 PAHs
RLSW-4-091906 Fluoride, CN (WAD, Free and Total), 

RLSW-4-101011
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

RLSW-4-100212
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS

SSA  Series Monitoring Wells
SSA4-MW-01-011212 PAHs

SSA4-MW-01-100512
 PAHs, Total CL, SO4, Total and Dissolved FL, Total and Dissolved 

CN (WAD, Free and Total), GeoChem, Alkalinity, Total P, TDS, TSS, 
As, Cr, Cu, Ni

SSA6-MW-011212 NWTPH-Dx, EPH

SSA6-MW-01-100512
NWTPH-Dx, EPH, Total CL, SO4, Total and Dissolved FL, Total and 

Dissolved CN (WAD, Free and Total), GeoChem, Alkalinity, Total P, 
TDS, TSS, As, Cr, Cu, Ni

SSA6-MW-01-120412 NWTPH-Dx

SSA7-MW-01-022312
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free & Total), GeoChem, PAHs, PCB Aroclors, TSS, TDS, 
Alkalinity, Total P

SSA7-MW-01-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, PAHs, PCB Aroclors, Alkalinity, 
Total P, TDS, TSS

SSA7-MW-51-100512
Total CL, SO4, Total and Dissolved FL, Total and Dissolved CN 

(WAD, Free and Total), GeoChem, PAHs, PCB Aroclors, Alkalinity, 
Total P, TDS, TSS

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 Sample ID includes sample date in MMDDYY format
3 bgs = below ground surface
4 Cl = chloride, SO4 = sulfate, FL = fluoride, CN = cyanide, WAD = weak acid dissociable, P = phosphorous, SVOCs = semivolatile organic compounds

TDS = Total Dissolved solids, TSS = total suspended solids, EPH = extractable petroleum hydrocarbons, NWTPH-Dx = diesel range total petroleum hydrocarbons 
PAHs = polycyclic aromatic hydrocarbons, PCB = polychlorinated biphenyl, VOCs = volatile organic compounds 

5 GeoChem = total and dissolved metals including aluminum, calcium (Ca), iron, magnesium (Mg), manganese, potassium, silicon, and sodium (Na)

6 Field parameters analyzed at each groundwater/surface water location include: temperature, pH, sulfide, dissolved oxygen, oxidation  
reduction potential, conductivity, and ferrous iron (Fe2+)

7 These wells are sampled for other constituents as part of an ongoing quarterly monitoring program.  

RL-5  2-Inch 

RLSW-2 1004130.45 305041.60

RLSW-3 1003879.21

1004098.84 306842.49

Low 
Flow

Low 
Flow

Low 
Flow

12-22 feet 
bgs

305040.25

302695.83
5-15 feet 

bgs
Low 
Flow

 2-Inch 

305483.94
2.7 - 12.7 
feet bgs

Low 
Flow

 2-Inch 

303588.88
3.9 - 13.9 
feet bgs

Low 
Flow

 2-Inch 

9-18 feet 
bgs

9-18 feet 
bgs

 2-Inch 

 2-Inch 

9-18 feet 
bgs

 2-Inch 

Low 
Flow

RLSW-1 1004328.55 305045.01

Metals = total and dissolved priority pollutant metals including antimony, arsenic (As), beryllium, cadmium, chromium (Cr), copper (Cu), lead, mercury, nickel (Ni), selenium, 
silver, thallium, and zinc

RLSW-4 1004014.08 304416.09
18-28.5 
feet bgs

 2-Inch 
Low 
Flow

SSA7-MW-01 1006958.35

SSA4-MW-01 1006430.83

SSA6-MW-01 1006762.77



RI Surface Water and Ditch Water 
Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 2

January 2015
130730-01.01

Easting Northing
W1-080111
W1-101211
W1-100112
W2-080111                                        

W2-080111-D
W2-101211
W2-100112
W3-080111
W3-101211
W3-100112
W4-080111
W4-101211
W4-100112
W5-080111
W5-101211
W5-110212
W6-080111
W6-101211
W6-100112
W7-080111
W7-101211
W7-100112

1004021.87 304327.65 W8-100312 0.5 feet above mudline
Weighted Peristaltic 

Pump
W9-100212

W59-100212

1007225.50 302148.75 W10-100212 0.5 feet above mudline
Weighted Peristaltic 

Pump
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 

W8

W10

W9 1006802.46 302545.57 0.5 feet above mudline
Weighted Peristaltic 

Pump

Total CL, SO4, FL, CN 
(WAD, Free and Total), 
GeoChem, Alkalinity, 

Total P, TDS, TSS

Temperature, pH, 
Turbidity, Sulfide, DO, 
ORP, Conductivity, and 

Ferrous iron (Fe2+)

0.5 feet above mudline
Weighted Peristaltic 

Pump

Weighted Peristaltic 
Pump

0.5 feet above mudline
Weighted Peristaltic 

Pump

0.5 feet above mudline

0.5 feet above mudline
Weighted Peristaltic 

Pump

W1 1009643.30 303638.30

W2

W3 1003149.00 307004.30

1003793.00 307327.20

W4

Weighted Peristaltic 
Pump

Grab-Disposable 
Bailer

2 feet below water 
surface

0.5 feet above mudline, 
prior to  Reynolds pump 

operation

Weighted Peristaltic 
Pump

W5                 

W6

1006054.50 302668.00

1002911.50 305136.70

0.5 feet above mudline

Field Analyses4Station ID
Sampling
IntervalSample ID

Surface Water
Chemistry2,3

Coordinates1
Sample
Method

W7 1010639.90 302797.00

1003603.20 318671.70



RI Surface Water and Ditch Water 
Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 2 of 2

January 2015
130730-01.01

2 Water chemistry:  CL = chloride, SO4 = sulfate, FL = fluoride, CN = cyanide, WAD = weak acid dissociable, P = phosphorous, TDS = total dissolved solids, 
TSS = total suspended solids, GeoChem = dissolved metals including aluminum, calcium, iron, magnesium, manganese, potassium, silicon, and sodium

3  October 2011 sampling event included testing for only dissolved FL and CN (WAD, Free, and Total).
5  Field Analyses: DO = dissolved oxygen, ORP = oxidation reduction potential. Field parameters were measured by HACH and YSI field meters.



RI Soil Sampling Details
Outall Drainage Pathway Soils

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1006157.52 306622.73 AQ-SO-OF3-0-10 0-10 cm bgs

1004226.28 306934.65 AQ-SO-OF5-0-10 0-10 cm bgs

1003430.75 307033.19 AQ-SO-OF5D-0-10 0-10 cm bgs
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 cm bgs = centimeters below ground surface
3  Chemical testing: SVOCs = semi-volatile organic compounds, PCB = polychlorinated biphenyl, TS = total solids,

Metals = antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc

Chemistry3

SVOCs, Metals, PCB Aroclors, TSHand trowel

AQ-SO-OF3

AQ-SO-OF5

AQ-SO-OF5D

Station ID
Coordinates1

Sample ID
Sampling 
Interval2

Sample 
Method



RI Sampling Details
Landfill No. 1 (Floor Sweeps)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

AQ-FSL-01-4-6 4-6 feet bgs VOCs, NWTPH-Dx

AQ-FSL-01-8-10 8-10 feet bgs NWTPH-Dx

AQ-FSL-01-0-12 0-12 feet bgs
FL, CN (WAD & Total), Metals (Total 
& TCLP), SVOCs, PCB Aroclors, TOC, 

NWTPH-Dx, EPH

AQ-FSL-02-14-16 14-16 feet bgs VOCs, NWTPH-Dx

AQ-FSL-02-0-16 0-16 feet bgs
FL, CN (WAD & Total), Metals (Total 
& TCLP), SVOCs, PCB Aroclors, TOC

AQ-FSL-03-5-7 5-7 feet bgs VOCs, NWTPH-Dx

AQ-FSL-03-1-8.5 1-8.5 feet bgs
FL, CN (WAD & Total), Metals (Total 
& TCLP), SVOCs, PCB Aroclors, TOC, 

NWTPH-Dx, EPH
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Sampling intervals were determined in the field based on visual observations.
3  Chemical testing: FL = fluoride, CN = cyanide, PCB = polychlorinated biphenyl, WAD = weak acid dissociable, EPH = extractable petroleum hydrocarbons

NWTPH-Dx = Diesel-range total petroleum hydrocarbons, SVOCs = semi-volatile organic compounds, VOCs = volatile organic compounds,
Total & TCLP Metals = antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

AQ-FSL-02
Test Pit

AQ-FSL-03

1008621.64

Station ID
Coordinates1

302008.55

1008499.40 301886.21

1008399.07 302026.68

Chemistry3,4Sample ID
Sampling 
Interval2

Sample 
Method

AQ-FSL-01



RI Sampling Details
Landill No. 2 (Industrial)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1003995.82 304884.35 AQ-ILF-01-0-11 0-11 feet bgs
FL, CN (WAD & Total), Metals (Total & 

TCLP), SVOCs, PCB Aroclors, TOC

AQ-ILF-02-6-8 6-8 feet bgs VOCs, NWTPH-Dx

AQ-ILF-02-0-12 0-12 feet bgs
FL, CN (WAD & Total), Metals (Total & 

TCLP), SVOCs, PCB Aroclors, TOC

AQ-ILF-03-8-10 8-10 feet bgs VOCs, NWTPH-Dx

AQ-ILF-03-0-12 0-12 feet bgs
FL, CN (WAD & Total), Metals (Total & 

TCLP), SVOCs, PCB Aroclors, TOC

AQ-ILF-04-12-14 12-14 feet bgs VOCs, NWTPH-Dx

AQ-ILF-04-0-14 0-14 feet bgs
FL, CN (WAD & Total), Metals (Total & 

TCLP), SVOCs, PCB Aroclors, TOC

AQ-ILF-05-10-12 10-12 feet bgs VOCs, NWTPH-Dx

AQ-ILF-05-0-14 0-14 feet bgs
FL, CN (WAD & Total), Metals (Total & 

TCLP), SVOCs, PCB Aroclors, TOC

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Sampling intervals were determined in the field based on visual observations.
3  Chemical testing: FL = fluoride, CN = cyanide, PCB = polychlorinated biphenyl, WAD = weak acid dissociable, 

NWTPH-Dx = Diesel-range total petroleum hydrocarbons, SVOCs = semi-volatile organic compounds, VOCs = volatile organic compounds,
Total and TCLP Metals = antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

 Test Pit 

AQ-ILF-05 1003942.50 304742.31

304863.63

1004248.56 304709.28

1004058.45 304765.75

AQ-ILF-02

AQ-ILF-03

AQ-ILF-04

1004128.74

AQ-ILF-01

Chemistry3,4Station ID
Coordinates1

Sample ID
Sampling 
Interval2

Sample 
Method



RI Soil and Fill Sampling Details
Landfill No. 3 (Construction Debris) and Adjacent Soils

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing
1006651.03 303148.57 AQ-SSA7-01-3-4 3-4 feet bgs No impacted fill observed
1006766.89 303053.39 AQ-SSA7-02-3-4 3-4 feet bgs No impacted fill observed
1006888.12 302965.33 AQ-SSA7-03-4-5 4-5 feet bgs Limited construction debris

AQ-SSA7-04-1.5-2 1.5-2 feet bgs
AQ-SSA7-04-8-9 8-9 feet bgs
AQ-SSA7-05-0-1 0-1 feet bgs
AQ-SSA7-05-2-3 2-3 feet bgs
AQ-SSA7-05-6-7 6-7 feet bgs

AQ-SSA7-05-12-13 12-13 feet bgs
AQ-SSA7-06-0-1 0-1 feet bgs
AQ-SSA7-06-4-5 4-5 feet bgs
AQ-SSA7-06-8-9 8-9 feet bgs No impacted fill observed
AQ-SSA7-07-0-1 0-1 feet bgs
AQ-SSA7-07-3-4 3-4 feet bgs
AQ-SSA7-07-6-7 6-7 feet bgs

1007007.23 302960.13 AQ-SSA7-08-3-4 3-4 feet bgs No impacted fill observed
1006965.54 302713.59 AQ-SSA7-09-3-4 3-4 feet bgs No impacted fill observed
1007069.24 302671.76 AQ-SSA7-10-3-4 3-4 feet bgs No impacted fill observed

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Soil and fill testing depth intervals were determined in the field based on visual observations.
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, PCB = polychlorinated biphenyl, HCID = hydrocarbon identification, SO4 = sulfate
4 Former Reynolds staff supervised excavations.

302788.90

1007127.37

AQ-SSA7-09
AQ-SSA7-10

AQ-SSA7-06

AQ-SSA7-07

AQ-SSA7-08

AQ-SSA7-01
AQ-SSA7-02
AQ-SSA7-03

AQ-SSA7-04

AQ-SSA7-05

Station ID
Sample 
MethodSampling Interval2Sample ID

Coordinates1

1007029.95

302896.70

Plant process waste

Plant process waste

Soil/Fill Observations4

PAHs, FL, Total CN, SO4, 
PCB Aroclors

PAHs, FL, Total CN, SO4, 
PCB Aroclors, HCID

Soil/Fill Chemistry3

Plant process waste
PAHs, FL, Total CN, SO4, 

PCB Aroclors

Plant process waste

302876.33

 Test Pit 

1007117.84 302795.21

1007233.68



RI Sampling Details
Fill Deposit A (Spent Lime)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1009175.49 303308.07 AQ-WMP-01-2.5-7.5 2.5-7.5 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC

AQ-WMP-02-6-8 6-8 feet bgs VOCs

AQ-WMP-02-2-8 2-8 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC

1009055.99 303103.49 AQ-WMP-03-2-6 2-6 feet bgs
FL, CN (WAD and Total), Metals 

(Total and TCLP), PAHs, TOC

1009359.77 303024.99 AQ-WMP-04-2-8 2-8 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, SVOCs, PCB 
Aroclors, TOC

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Sampling intervals were determined in the field based on visual observations.
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, PCB = polychlorinated biphenyl, WAD = weak acid dissociable,

VOCs = volatile organic compounds, TOC = total organic carbon, Total & TCLP metals =  antimony, arsenic, barium, beryllium, cadmium, chromium, 
copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

Station ID

1009400.04 303214.41

 Test Pit 

AQ-WMP-01

AQ-WMP-03

AQ-WMP-02

AQ-WMP-04

Chemistry3,4
Coordinates1

Sample ID
Sampling 
Interval2

Sample 
Method



RI Sampling Details
Fill Deposit B-1 (Residual Carbon)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1008854.81 302840.44 AQ-BMP-01-2-16 2-16 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC
AQ-BMP-02-11-13 11-13 feet bgs VOCs

AQ-BMP-02-1-15 1-15 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC, NWTPH-Dx, 
EPH

1008774.70 302545.40 AQ-BMP-03-2-16 2-16 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC

1008546.90 302535.65 AQ-BMP-04-1.5-13.5 1.5-13.5 feet bgs
FL, CN (WAD and Total), Metals 
(Total and TCLP), PAHs, SVOCs, 

PCB Aroclors, TOC

1008757.91 302387.40 AQ-BMP-05-1.5-15.5 1.5-15.5 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC, NWTPH-Dx, 
EPH

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Sampling intervals were determined in the field based on visual observations.
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, PCB = polychlorinated biphenyl, 

WAD = weak acid dissociable, VOCs = volatile organic compounds, SVOCs = semi-volatile organic compounds
NWTPH-Dx =  diesel range total petroleum hydrocarbons, EPH = extractable petroleum hydrocarbons, 
Total & TCLP Metals = antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

AQ-BMP-05

Test Pit

AQ-BMP-02 1008920.94 302569.98

AQ-BMP-04

AQ-BMP-01

AQ-BMP-03

Chemistry3,4Station ID
Coordinates1

Sample ID Sampling Interval2
Sample 
Method



RI Sampling Details
Fill Deposit B-2 (Residual Carbon)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1008536.14 303134.33 AQ-ECA-01-2-5 2-5 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, TOC
AQ-ECA-02-3-5 3-5 feet bgs NWTPH-Dx

AQ-ECA-02-1-5 1-5 feet bgs
FL, CN (WAD and Total), Total 
Metals, PAHs, TOC, NWTPH-

Dx, EPH
AQ-ECA-03-5-7 5-7 feet bgs VOCs, NWTPH-Dx

AQ-ECA-03-1-7 1-7 feet bgs
FL, CN (WAD and Total), Total 

Metals, PAHs, SVOCs, PCB 
Aroclors, TOC

1008356.66 302650.04 AQ-ECA-04-2-8 2-8 feet bgs
FL, CN (WAD and Total), 

Metals (Total and TCLP), PAHs, 
TOC

Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Sampling intervals were determined in the field based on visual observations.
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, WAD = weak acid dissociable,

VOCs = volatile organic compounds, SVOCs = semi-volatile organic compounds, PCBs = polychlorinated biphenyl, 
NWTPH-Dx = diesel range total petroleum hydrocarbons, EPH = extractable petroleum hydrocarbons, 
Total & TCLP Metals = antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

Chemistry3,4
Sample 
Method

AQ-ECA-01

Station ID
Coordinates1

Sample ID
Sampling 
Interval2

Test Pit

1008524.69 302911.78

1008285.58 302901.57

AQ-ECA-04

AQ-ECA-02

AQ-ECA-03



RI Sampling Details
Fill Deposit B-3 (Residual Carbon)

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

AQ-BMD-01-4-5 4-5 feet bgs VOCs

AQ-BMD-01-2-5 2-5 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC
AQ-BMD-02-3.5-5.5 3.5-5.5 feet bgs VOCs

AQ-BMD-02-1.5-5.5 1.5-5.5 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC
AQ-BMD-03-4-6 4-6 feet bgs VOCs

AQ-BMD-03-2-8 2-8 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, SVOCs, PCBs, TOC
AQ-BMD-04-3-5 3-5 feet bgs VOCs

AQ-BMD-04-1-7 1-7 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC
AQ-BMD-05-3-5 3-5 feet bgs VOCs

AQ-BMD-05-1-6 1-6 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC
AQ-BMD-06-3.5-5.5 3.5-5.5 feet bgs VOCs

AQ-BMD-06-1.5-5.5 1.5-5.5 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC

1004744.74 304923.41 AQ-BMD-07-1-3 1-3 feet bgs
FL, CN (WAD and Total), Metals (Total 

and TCLP), PAHs, TOC, VOCs

1005013.02 304930.10 AQ-BMD-08-2-4 2-4 feet bgs
FL, CN (WAD and Total), Total Metals, 

PAHs, TOC
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 bgs = below ground surface. Soil testing depth intervals were determined in the field based on visual observations.
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, PCBs = polychlorinated biphenyls, WAD = weak acid dissociable,

TOC = total organic carbon, VOCs = volatile organic compound, SVOCs = semi-volatile organic compound
Total & TCLP Metals = antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

4 TCLP = toxicity characteristic leaching procedure

304634.30

304928.45

1004510.45 304511.10

1004543.39 304789.27

Station ID

AQ-BMD-07

AQ-BMD-08

Test Pit

AQ-BMD-01 1003256.83 304853.73

AQ-BMD-02

AQ-BMD-03

AQ-BMD-04

AQ-BMD-05

AQ-BMD-06

1003520.49 304753.40

1003748.81

1004770.29

Chemistry3
Sample 
MethodSample ID

Sampling 
Interval2

Coordinates1



RI Sediment Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1003578.48 304413.44 AQ-SE-01-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1004243.90 304236.22 AQ-SE-02-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1004675.24 304072.23 AQ-SE-03-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1005298.68 303714.45 AQ-SE-04-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1006116.51 303194.42 AQ-SE-05-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1006619.37 302834.36 AQ-SE-06-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

AQ-SE-07-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

AQ-SE-57-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 

1007542.77 301897.62 AQ-SE-08-10 0 - 10 cm
 TOC, TS, SMS Metals, SVOCs, PAHs, 

PCB Congeners 
AQ-SE-RB --  Rinse Blank SMS Metals, SVOCs, TS, TOC
AQ-SE-FB --  Field Blank SMS Metals, SVOCs, TS, TOC

AQ-SS-03-10 0 - 10 cm
SVOCs, PAHs SMS Metals, TS, TOC, 

PCB Congeners, PCB Aroclors

AQ-SS-03-10CONF 0 - 10 cm  PCB Congeners 

1006107.29 302873.35 AQ-SS-04-10 0 - 10 cm
SVOCs, PAHs SMS Metals, TS, TOC, 

PCB Congeners

AQ-SS-09-10 0 - 10 cm
SVOCs, PAHs SMS Metals, TS, TOC, 

PCB Congeners, PCB Aroclors

AQ-SS-09-AB 18 - 24 cm PAHs, TS, PCB Aroclors

1005539.12 303247.53 AQ-SS-10-10 0 - 10 cm
SVOCs, PAHs SMS Metals, TS, TOC, 

PCB Congeners, PCB Aroclors

1002805.13 304600.64 AQ-SS-14-10 0 - 10 cm
SVOCs, PAHs, SMS Metals, TS, TOC, 

PCB Congeners
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 Depth below mudline. cm = centimeter
3  Chemical testing: PAH = polycyclic aromatic hydrocarbon, PCB = polychlorinated biphenyl,

TOC = total organic carbon, TS = total solids, SVOC = semi-volatile organic compound,
SMS Metals = arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc

AQ-SE-01

Station ID
Coordinates1

Sample ID
Sampling 
Interval2

Nearshore Sediments

 Hydraulic Van 
Veen Grab  

AQ-SE-02

AQ-SE-03

AQ-SE-04

AQ-SE-05

AQ-SE-06

Chemistry3
Sample 
Method

1006957.01 302525.52

AQ-SS-04

AQ-SS-10

AQ-SS-14

AQ-SE-07

AQ-SS-03

AQ-SS-09

AQ-SE-08

River Sediments

AQ-SE

1006277.14 302786.72

1005727.03 303196.02

-- --

 Hydraulic Van 
Veen Grab  



NPDES Sediment Sampling Details

Remedial Investigation/Feasibility Study, Appendix D-4
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting Northing

1006562.25 302578.17 MBTL12-SS-01-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006557.95 302577.33 MBTL12-SS-01-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006416.38 302690.66 MBTL12-SS-02-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006412.59 302688.23 MBTL12-SS-02-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006277.16 302789.94 MBTL12-SS-03-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-03-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide
MBTL12-SS-03-10CONF 0 - 10 cm TS, PCB Aroclors

1006122.75 302876.99 MBTL12-SS-04-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-04-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-54-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006164.61 302954.41 MBTL12-SS-05-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1006160.16 302946.16 MBTL12-SS-05-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005945.99 302980.07 MBTL12-SS-06-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005945.96 302977.76 MBTL12-SS-06-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005996.10 303060.69 MBTL12-SS-07-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005995.43 303063.39 MBTL12-SS-07-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005846.66 303128.19 MBTL12-SS-08-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005843.56 303129.14 MBTL12-SS-08-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

1005726.10 303194.65 MBTL12-SS-09-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-09-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide, Bioassay
MBTL12-SS-09-10CONF 0 - 10 cm TS, PAHs, PCB Aroclors

1005528.44 303253.47 MBTL12-SS-10-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-10-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide, Bioassay
MBTL12-SS-10-10CONF 0 - 10 cm TS, PAHs, PCB Aroclors

1005566.87 303328.13 MBTL12-SS-11-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-11-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide
MBTL12-SS-11-10CONF 0 - 10 cm TS, PAHs

1005351.69 303344.70 MBTL12-SS-12-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-12-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide, Bioassay
MBTL12-SS-12-10CONF 0 - 10 cm TS, PAHs

1005394.88 303424.14 MBTL12-SS-13-02 0 - 2 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide

MBTL12-SS-13-10 0 - 10 cm
GS, FL, Al, CN, PAHs, TS, TOC, NH3, 

PCB Aroclors, Sulfide
MBTL12-SS-13-10CONF 0 - 10 cm TS, PAHs 

1005699.45 303098.27 SS-16-10 0 - 10 cm TS, PCB Aroclors
1005631.84 303221.60 SS-17-10 0 - 10 cm TS, PCB Aroclors

-- -- MBTL12-RB --  Rinse Blank 
FL, Al, CN, Sulfide, PAHs, TS, TOC, 

NH3, PCB Aroclors

-- -- MBTL12-FB --  Field Blank 
FL, Al, CN, Sulfide, PAHs, TS, TOC, 

NH3, PCB Aroclors
Notes:
1 Horizontal datum: Washington State Plane South, NAD83, US Survey feet. 
2 Depth below mudline. cm = centimeter
3  Chemical testing: PAHs = polycyclic aromatic hydrocarbons, FL = fluoride, CN = cyanide, Al = aluminum, PCB = polychlorinated biphenyl,

TOC = total organic carbon, NH3 = ammonia, TS = total solids, GS = grain size

302873.14

1005732.46 303192.50

 Hydraulic Van 
Veen Grab 

1005392.30 303420.27

1005535.08 303250.88

1005570.55 303326.68

1005355.72 303342.62

MBTL12

SS-16
SS-17

SS-13

SS-04

SS-05

SS-06

SS-07

SS-08

Chemistry3

SS-09

SS-10

SS-11

SS-12

Sample 
Method

SS-01

SS-02

SS-03

Station ID
Coordinates1

Sample ID
Sampling 
Interval2

1006276.77 302791.05

1006094.52
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Summary of Geochemical Soil Boring Installation: December 2011

Remedial Investigation/Feasibility Study, Appendix D-5
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting (X) Northing (Y)
0-2.5 Sand, minor clay, and plant debris
2.5-5 Sand, minor clay, and cobbles
5-7.5 Stiff, wet clay (black)

7.5-10 Stiff, wet clay (black and red)
10-12.5 Stiff, wet clay
12.5-15 Sand
15-17.5 Sand
17.5-20 Sand

0-2.5 Sand, minor black silt, and plant debris
2.5-5 Black silty clay
5-7.5 Black silty clay

7.5-10 Red-brown stiff clay, minor black silty clay
10-12.5 Fine sand and clay
12.5-15 Fine sand and clay
15-17.5 Fine sand, minor clay
17.5-20 Fine sand, minor clay

0-2.5 Sand, black silty clay
2.5-5 Silt, black silty clay
5-7.5 Red-brown stiff clay, minor black silty clay

7.5-10 Red-brown stiff clay
10-12.5 Gray-brown stiff clay
12.5-15 Gray stiff clay, minor sand
15-17.5 Fine sand, gray
17.5-20 Gray silt

0-2.5 Sand with plant detritus
2.5-5 Gray-red clay, minor sand, and organic detritus
5-7.5 Organic-rich clay, minor gray clay

7.5-10 Gray clay, minor organic detritus
10-12.5 Gray clay, organic detritus
12.5-15 Brown-gray clay, peat layer, minor silty sand
15-17.5 Gray clay, minor silt, and organic detritus
17.5-20 Brown-gray clay

Notes:
1. Horizontal Datum: NAD 83/91 WA State Plane South
2. Black silty clay refers to residual carbon.

GC-SB-03 1008623.91 303098.16

GC-SB-04 1008802.96 303300.68

Material Description2

GC-SB-01 1008329.00 302765.97

GC-SB-02 1008435.29 302889.11

Soil Boring ID

Coordinates1

Depth Interval 
(feet below ground surface)



Summary of Lysimeter Installation: January 2012

Remedial Investigation/Feasibility Study, Appendix D-5
Former Reynolds Metals Reduction Plant – Longview Page 1 of 1

January 2015
130730-01.01

Easting (X) Northing (Y)
GC-LY-01 1009190.96 303289.59 White silt 3 GC-LY-01-2.5-3 1 White, clayey silt, no odor.
GC-LY-02 1009314.03 303031.41 White silt 3 GC-LY-02-2.5-3 1.5 White clayey silt, no odor.
GC-LY-03 1008855.03 302714.81 Black silt 4.6 GC-LY-03-4-4.6 -- Black silt, slight odor.
GC-LY-04 1008604.31 302447.42 Black silt 4.3 GC-LY-04-3.6-4.3 -- Black silt, slight odor.
GC-LY-05 1008434.41 302904.39 Black silt 2 GC-LY-05-1.4-2 0.5 Sample is of black, sandy silt, no odor, slight gray sheen in pooled water.

GC-LY-06 1008332.23 302774.76 Black silt 3.3 GC-LY-06-2.7-3.3 3.3
Water pooled at bottom of boring. Depth to groundwater in nearby PZ-2: 6.52 feet 
bgs. Sample is of dark brown-gray, silty sand, no odor.

GC-LY-07 1004570.96 304788.56 Black silt 3.5 GC-LY-07-3-3.5 -- Black, slightly fine sandy silt.
GC-LY-08 1003526.33 304855.36 Black silt 2.5 GC-LY-08-2-2.5 1.5 Black, slightly very fine sandy silt, slight odor.

Notes:
1. Horizontal Datum: NAD 83/91 WA State Plane South
2. Black silt refers to residual carbon.
3. White silt refers to spent lime.
4. Lysimeter borings completed using a 2.25" diameter hand auger.

Observations2,3 Lysimeter ID

Coordinates1
Target Material 

Collected2,3
Depth of Installation4,5 

(feet bgs) Sample ID
Depth to Groundwater (feet 

bgs)
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720 Olive Way, Suite 1900 
Seattle, Washington  98101 

Phone 206.287.9130 
Fax 206.287.9131 

www.anchorqea.com 
 

 
 

M E M O R A N D U M  
To: James Demay, P.E.,  

Washington State Department of Ecology 
Date: February 4, 2014 

From: Mark Larsen and Julia Fitts, Anchor QEA, LLC Project: 130730-01.01  

Re: Former Reynolds Metals Reduction Plant RI/FS 
Determination of Fill Deposits in Contact with Groundwater 

 
This memorandum summarizes the methodology and assumptions used to determine which 
landfill or fill deposits at the Former Reynolds Metals Reduction Plant in Longview, 
Washington, are in contact with groundwater during wet weather conditions.  Seven site fill 
deposits were investigated as part of the Remedial Investigation/Feasibility Study (RI/FS; see 
Figure D-6-1).  In order to determine the horizontal and vertical extent of fill materials, soil 
test pits were excavated throughout each deposit.  RI test pit observations are summarized in 
Table D-6-1.  Test pit locations are shown on Figure D-6-1. 
 
Depths of fill deposit materials (in feet below the ground surface) were recorded in the field 
based on visual observations of known fill materials and the contact depth (if reached) with 
native soils.  For any test pit location where the base of fill materials was not reached, the 
estimated maximum elevation of the fill bottom is used (see Figure D-6-1).  Bottom-of-fill 
deposit elevations were determined using field test pit observations and ground surface 
elevations from the 2010 American Land Title Association (ALTA) survey performed at the 
site.  Groundwater, surface water, and ditch water elevation measurements were collected 
during a site-wide gauging event in December 2012 and are assumed to represent typical wet 
weather conditions at the site.  Water elevations are contoured across the east and west 
portions of the site based on point measurements (e.g., from adjacent monitoring wells) and 
approximate groundwater flow patterns (see Figure D-6-1).   
 
The bottom-of-fill elevations from each deposit were compared with the December 2012 
groundwater table elevations; the relationship of each fill deposit with the maximum water 
table elevation is presented on Figure D-6-1.  Cross sections that transect each site fill deposit 
were created using RI test pit observations and typical groundwater levels for wet weather 
conditions and are included as Figures D-6-2 through D-6-5.



 

 

 
 
 
 
 

TABLE 



Table D-6-1
Test Pit Locations, Elevations, and Observations

Remedial Investigation/Feasibility, Appendix D-6
Former Reynolds Metals Reduction Plant – Longview Page 1 of 2

February 2014
130730-01.01

Station ID

Ground Surface 
Elevation

(feet, NAVD88)1

Depth to Base of Fill 
Deposit

(feet bgs)

Bottom-of-Fill 
Deposit elevation 
(feet, NAVD88)1

Base of 
Deposit 

Reached?
Date of 

Observations

AQ-SSA7-03 25 8 17 Yes 10/27/2011
AQ-SSA7-04 24.79 2 22.79 Yes 10/27/2011
AQ-SSA7-05 27.31 9 18.31 Yes 10/27/2011
AQ-SSA7-06 29.03 6 23.03 Yes 10/27/2011
AQ-SSA7-07 28.74 5 23.74 Yes 10/28/2011

AQ-ECA-01 11.48 5 6.48 Yes 10/19/2012
AQ-ECA-02 12.33 5 7.33 Yes 10/19/2012
AQ-ECA-03 12.79 7 5.79 Yes 10/19/2012
AQ-ECA-04 12.35 8 4.35 Yes 10/19/2012
TP-K 12.14 8 4.14 Yes 2/13/2012
TP-L 11.44 5 6.44 Yes 2/13/2012
TP-M 11.47 2 9.47 Yes 2/13/2012
TP-R 12.05 4 8.05 Yes 2/13/2012
TP-Q 13.95 6 7.95 Yes 2/13/2012
TP-P 13.5 7 6.5 Yes 2/14/2012
TP-U 12.09 4 8.09 Yes 2/14/2012

AQ-BMP-01 21 > 15 < 6 No 10/24/2012
AQ-BMP-02 23.79 > 15 < 8.79 No 10/24/2012
AQ-BMP-03 24.8 > 16 < 8.8 No 10/23/2012
AQ-BMP-04 22.96 > 13.5 < 9.46 No 10/23/2012
AQ-BMP-05 25.5 > 15.5 < 10 No 10/23/2012

AQ-WMP-01 11.39 7.5 3.89 Yes 10/24/2012
AQ-WMP-02 11.47 > 8 < 3.47 No 10/24/2012
AQ-WMP-03 10.81 7 3.81 Yes 10/24/2012
AQ-WMP-04 11.95 8 3.95 Yes 10/24/2012

AQ-FSL-01 19.36 > 12 < 7.36 No 10/18/2012
AQ-FSL-02 25.86 15.5 10.36 Yes 10/18/2012
AQ-FSL-03 16.26 8 8.26 Yes 10/18/2012

AQ-ILF-01 25.67 > 11 < 14.67 No 10/17/2012
AQ-ILF-02 25.3 > 12 < 13.3 No 10/17/2012
AQ-ILF-03 25.74 > 12 < 13.74 No 10/17/2012
AQ-ILF-04 27.6 > 9 < 18.6 No 10/17/2012
AQ-ILF-05 27.55 14 13.55 Yes 10/18/2012

West Plant
SU1 (Landfill #2 – Industrial)

East Plant
SU10 (Landfill #3 – Construction Debris)

SU3 (Fill Deposit B-2 – Residual Carbon)

SU6 (Fill Deposit B-1 – Residual Carbon)

SU7 (Fill Deposit A – Spent Lime)

SU8 (Landfill #1 – Floor Sweeps)



Table D-6-1
Test Pit Locations, Elevations, and Observations

Remedial Investigation/Feasibility, Appendix D-6
Former Reynolds Metals Reduction Plant – Longview Page 2 of 2

February 2014
130730-01.01

Station ID

Ground Surface 
Elevation

(feet, NAVD88)1

Depth to Base of Fill 
Deposit

(feet bgs)

Bottom-of-Fill 
Deposit elevation 
(feet, NAVD88)1

Base of 
Deposit 

Reached?
Date of 

Observations
 TP-I-2 16.37 8 8.37 Yes 2/14/2012

TP-H-1 19.9 > 2 < 17.9 No 2/14/2012
TP-H-2 20.09 > 3 < 17.09 No 2/14/2012
TP-H-3 23.22 > 9 < 14.22 No 2/14/2012

AQ-BMD-01 24.15 5 19.15 Yes 10/22/2012
AQ-BMD-02 25.43 5.5 19.93 Yes 10/22/2012
AQ-BMD-03 20.61 8 12.61 Yes 10/22/2012
AQ-BMD-04 22.57 7 15.57 Yes 10/22/2012
AQ-BMD-05 15.73 6 9.73 Yes 10/22/2012
AQ-BMD-06 16.86 5.5 11.36 Yes 10/22/2012
AQ-BMD-07 13.37 4 9.37 Yes 10/22/2012
AQ-BMD-08 14.02 4 10.02 Yes 10/23/2012
TP-B-2 14.37 2 12.37 Yes 2/14/2012
TP-A-1 14.53 3 11.53 Yes 2/14/2012
TP-A-2 13.64 2 11.64 Yes 2/14/2012
TP-G-1 25.56 3 22.56 Yes 2/14/2012
TP-G-2 23.36 > 3.5 < 19.86 No 2/14/2012
TP-G-3 23.66 > 4 < 19.66 No 2/14/2012
TP-F-1 25.71 2 23.71 Yes 2/14/2012
TP-F-2 23.41 5 18.41 Yes 2/14/2012
TP-E-1 15.42 4 11.42 Yes 2/14/2012
TP-E-2 14.04 1 13.04 Yes 2/14/2012
TP-D-1 13.67 3.5 10.17 Yes 2/14/2012
TP-D-2 13 2 11 Yes 2/14/2012
TP-C-2 12.2 2.5 9.7 Yes 2/14/2012
Notes:
1 = Ground surface elevations are from ALTA 2010 survey.
bgs = below ground surface
NAVD88 = North American Vertical Datum of 1988

SU2 (Fill Deposit B-3 – Residual Carbon)
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Figure D-6-1
Fill Material in Contact with Groundwater During Wet Weather Conditions

Remedial Investigation/Feasibility Study
Former Reynolds Metals Reduction Plant – Longview

SOURCE: Drawing prepared from Alta Survey (Minister & Glaeser Surveying, Inc.) by November 11, 2010. Aerial
image from Aerometric dated June 2013.

NOTES:
1. Test pit depths are summarized in Table D-6-1. Ground surface elevations from 2010 survey by Minister &

Glaeser Surveying, Inc..
2. Groundwater, surface water, and ditch water elevation measurements collected during wet weather conditions

in December, 2012.

LEGEND:

Landfill or Fill Deposit Present Predominantly Above the Groundwater Table

Landfill or Fill Deposit with Fill Material Below the Groundwater Table

Groundwater Elevation Contour in Feet (NAVD88)

Test Pit Location and Estimated Base of Fill Deposit Elevation in Feet (NAVD88)

Test Pit Location Where Base of Fill Deposit Was Not Reached - Estimated Maximum Elevation in Feet (NAVD88)
25.8
<23.1



SOURCE: Upland topography from ALTA survey dated January 2011. Aerial image

by Aerometric, dated May 2013.

HORIZONTAL DATUM: Washington State Plane South, NAD83, U.S. Feet.

VERTICAL DATUM: North American Vertical Datum 1988 (NAVD88).

LEGEND:

Property Boundary

Existing Topography (2' and 10' Contours)

Ordinary High Water Line

RI Monitoring Well

RI Test Pit Location
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Figure D-6-2

Cross-Section Locations

Remedial Investigation/Feasibility Study Fill Deposit Detail

Former Reynolds Metals Reduction Plant – Longview



SOURCE: Upland topography from ALTA survey dated January 2011.

VERTICAL DATUM: North American Vertical Datum 1988 (NAVD88).

NOTE: For additional test pit observations, see Table D-6-1.
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Figure D-6-3

Cross-Sections A-A' and B-B'

Remedial Investigation/Feasibility Study Fill Deposit Detail

Former Reynolds Metals Reduction Plant – Longview

Screened Interval

Well/Test Pit Name and Offset from Cross-Section Line

A
Q

B
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LEGEND:

Existing Surface

Approximate Groundwater Elevation During Wet Weather Conditions

Bottom of Fill Deposit (As Observed in Test Pits) Elevation

Fill Deposit

Upper Alluvium
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Figure D-6-4

Cross-Sections C-C' and D-D'

Remedial Investigation/Feasibility Study Fill Deposit Detail

Former Reynolds Metals Reduction Plant – Longview

SOURCE: Upland topography from ALTA survey dated January 2011.

VERTICAL DATUM: North American Vertical Datum 1988 (NAVD88).

NOTE: For additional test pit observations, see Table D-6-1.
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Figure D-6-5

Cross-Section E-E'

Remedial Investigation/Feasibility Study Fill Deposit Detail

Former Reynolds Metals Reduction Plant – Longview

SOURCE: Upland topography from ALTA survey dated January 2011.

VERTICAL DATUM: North American Vertical Datum 1988 (NAVD88).

NOTE: For additional test pit observations, see Table D-6-1.
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