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 1950 Aerial Photograph

SemMaterials L.P. Spokane Site RI/FS
Spokane, Washington
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 1955 Aerial Photograph

SemMaterials L.P. Spokane Site RI/FS
Spokane, Washington
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 1962 Aerial Photograph

SemMaterials L.P. Spokane Site RI/FS
Spokane, Washington
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Soil Boring Logs                                     
(GGP01 to GGP30) 



0.0

.2

.7

4.6

GM

12.0

0.0 - 12.0
Compact to dense, dark greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, damp to dry.  (GM)

Boring completed at 12.0 ft.

NS

NS

NS

1-1

1-2

1-3

SH

SH

SH

 2.5 
4.0

 2.1 
4.0

 4.0 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

Refusal at 12'.

(Move west 8 ft. to drill
GGP-01B)
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WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.4"    W117° 21' 43.5"
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0.0

1.0

1.8

2.6

GM

12.0

0.0 - 12.0
Compact to dense, dark greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, dry.  (GM)

Boring completed at 12.0 ft.

NS

NS

NS

1B-1

1B-2

1B-12

SH

SH

SH

 4.0 
4.0

 2.3 
4.0

 3.0 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, slight
petroleum-like odor, no
staining, no sheen.
Black, viscous, tar-like
material at 5' and 7'.

8-12':   Dry, slight
petroleum-like odor, no
staining, no sheen.

Refusal at 12'.
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WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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ELEVATION:  not surveyed
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DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

.1

.6

.7

4.7

GM

16.0

0.0 - 16.0
Compact to dense, dark greyish-brown
Silty fine to coarse GRAVEL with  fine to
coarse sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

2-1

2-2

2-3

2-15

SH

SH

SH

SH

 2.0 
4.0

 2.1 
4.0

 1.2 
4.0

 4.0 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
sheen.
Some orange staining.
Rocks greater than 1.5"
diameter in sample tube.

8-12':  Dry, no odor, no
staining, no sheen.
Rock fragments greater
than 1.5" diameter in
sample tube.

12-16':  Dry, no odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.
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WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400
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AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.4" 	W117° 21' 43.5"
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0.0

42.2

2.8

4.6

77.1

GM

16.0

0.0 - 16.0
Compact to dense, dark greyish-brown
Silty fine to coarse GRAVEL with fine to
coarse sand, damp to moist.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

3-2.5

3-7.5

3-3

3-15

SH

SH

SH

SH

 0.5 
4.0

 1.8 
4.0

 3.0 
4.0

 3.7 
4.0

0-4':  Damp, reduced
odor, no staining, no
sheen.

4-8':  Moist, no odor, no
staining, no sheen.

8-12':  Moist, no odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.

12-16':  Moist, no odor,
no staining, no sheen.
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400
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(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.0" 	W117° 21' 40.2"
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0.0

1.4GM

4.0

0.0 - 4.0
Compact, brown Silty fine to coarse
GRAVEL with fine to coarse sand, damp.
(GM)

Boring completed at 4.0 ft.

NS3B-1 SH  1.8 
4.0 0-4':  Damp, no odor, no

staining, no sheen.
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400
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ELEVATION:  not surveyed
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DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

0.0

6.3

3.0

29.3

471.0

SM

GM

8.0

16.0

0.0 - 8.0
Compact, greyish-brown Silty fine to
coarse SAND with fine to coarse gravel,
damp.  (SM)

8.0 - 16.0
Dense, dark greyish-brown Silty GRAVEL
and COBBLES with sand, damp to dry.
(GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

4-2.5

4-5

4-10

4-15

SH

SH

SH

SH

 2.7 
4.0

 2.2 
4.0

 3.6 
4.0

 3.7 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.
Slower, harder drilling in
cobbles.

12-16':  Dry, no odor, no
staining, no sheen.
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E
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TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.0" 	W117° 21' 39.5"
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0.0

0.0

1.1

1.6

2.3

1.4

GP-GM

GM

4.0

16.0

0.0 - 4.0
Dense, dark greyish-brown fine to coarse
GRAVEL with silt and little fine to coarse
sand, damp.  (GP-GM)

4.0 - 16.0
Compact to dense, greyish-brown Silty fine
to coarse GRAVEL with fine to coarse
sand, moist to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

5-1

5-2

5-3

5-15

SH

SH

SH

SH

 3.3 
4.0

 1.6 
4.0

 2.6 
4.0

 3.0 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Moist, no odor, no
staining, no sheen.

8-12':  Damp, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.

12-16':  Dry, no odor, no
staining, no sheen.
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400
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)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.5" 	W117° 21' 39.3"
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0.0

10.4

11.2

3.4

4660

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine to coarse GRAVEL with fine to
coarse sand, wet to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

6-2.5

6-5

6-3

6-15

SH

SH

SH

SH

 2.9 
4.0

 2.7 
4.0

 2.8 
4.0

 3.5 
4.0

0-4':  Wet, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Damp, no odor, no
staining, no sheen.

12-16':  Dry, slight
petroleum-like odor, no
staining, no sheen.
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.0"	W117° 21' 38.0"
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0.0

0.0

2.2

0.0

0.0

GM

16.0

0.0 - 16.0
Compact to dense, greyish-brown Silty fine
to coarse GRAVEL with fine to coarse
sand, damp to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

7-1

7-2

7-3

7-15

SH

SH

SH

SH

 2.8 
4.0

 1.3 
4.0

 2.0 
4.0

 1.6 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.7" 	W117° 21' 37.4"
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0.0

0.0

4426

.8

1.1

2.8

ML

GM

4.0

16.0

0.0 - 4.0
Dense, dark greyish-brown SILT with trace
fine gravel and coarse sand, dry.  (ML)

4.0 - 16.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with fine to coarse
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

8-2.5

8-7.5

8-3

8-15

SH

SH

SH

SH

 3.6 
4.0

 2.0 
4.0

 1.3 
4.0

 3.2 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O
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G
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E
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O
D
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SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-08
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M
B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.2" 	W117° 21' 37.8"
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2032.2

2028.2

2020.2

7659

88.2

3580

3250

GM

CL-ML

GM

4.0

8.0

16.0

0.0 - 4.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with fine to coarse
sand, dry.  (GM)

4.0 - 8.0
Stiff , brownish-grey Silty CLAY with trace
platy, fine gravel, dry.  (CL-ML)

8.0 - 16.0
Dense, greyish-brown Silty  fine to coarse
GRAVEL with fine to coarse sand, dry.
(GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

9-2.5

9-5

9-10

9-15

SH

SH

SH

SH

 3.4 
4.0

 2.3 
4.0

 3.7 
4.0

 3.8 
4.0

0-4':  Dry, strong
petroleum-like odor, no
staining, no sheen.

4-8':  Dry, slight
petroleum-like odor, no
staining, no sheen.

8-12':  Dry, moderate
petroleum-like odor, no
staining, no sheen.

12-16':  Dry, slight
petroleum-like odor, no
staining, no sheen.
Refusal at 16' in cobbles.
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P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-09
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R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  2036.15
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.2" 	W117° 21' 37.2"
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0.0

770

1.8

7.7

8.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, wet to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

10-2

10-5

10-10

10-15

SH

SH

SH

SH

 2.5 
4.0

 2.2 
4.0

 3.3 
4.0

 4.0 
4.0

0-4':  Wet, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.

4-8':  Moist, no odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.

8-12':  Damp, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.

Refusal at 16'.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
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D

10 20 30 40
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SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-10

U
S

C
S

G
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R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.3" 	W117° 21' 36.0"
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0.0

0.0

0.0

1.6

1.8

6.1

74.2

GM

CL-ML

GM

4.0

8.0

16.0

0.0 - 4.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with  fine to coarse
sand, dry.  (GM)

4.0 - 8.0
Stiff , brownish-grey Silty CLAY with  fine
gravel, moist.  (CL-ML)

8.0 - 16.0
Dense, greyish-brown Silty  fine to coarse
GRAVEL with  fine to coarse sand, dry.
(GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

11-2.5

11-5

11-12

11-15

SH

SH

SH

SH

 2.8 
4.0

 2.0 
4.0

 2.8 
4.0

 4.0 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Moist, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
Black, viscous, tar-like
material in sample tube
at 14'-16'.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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SHEET 1 of  1
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RECORD OF BOREHOLE  GGP-11
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G
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Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.8"	W117° 21' 36.4"
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2026.5

.6

188

.8

GM

10.0

0.0 - 10.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, wet.  (GM)

Boring completed at 10.0 ft.

NS

NS

NS

12-1

12-2

12-3

SH

SH

SH

 2.3 
4.0

 1.7 
4.0

 1.8 
2.0

0-4':  Wet, no odor, no
staining, no sheen.

4-8':  Wet, no odor, no
staining, no sheen.

8-10':  Wet, no odor, no
staining, no sheen.
Refusal at 10'.

(Move north 5 ft. to drill
GGP-12B)
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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D
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SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-12
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Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E
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TH

(ft
)

ELEVATION:  2036.54
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.7"	W117° 21' 36.3"
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0.0

0.0

0.0

171.0

188.0

7.1

62

GM

GM

3.0

4.0

16.0

0.0 - 3.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with fine to coarse
sand, damp.  (GM)

3.0 - 4.0
Compact, black, viscous, tar-like material,
damp.  (ASPHALT)
4.0 - 16.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with fine to coarse
sand, wet.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

12B-2.5

12B-7.5

12B-3

12B-15

SH

SH

SH

SH

 2.5 
4.0

 2.0 
4.0

 2.3 
4.0

 4.0 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Wet, slight
pertoleum-like odor, no
staining, no sheen.

8-12':  Wet, no odor, no
staining, no sheen.

12-16':  Wet, no odor, no
staining, no sheen.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O
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G
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D
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SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-12B
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R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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30
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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2019.9

.3

.2

21.1

1.8

GM

16.0

0.0 - 16.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with  fine to coarse
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

13-1

13-2

13-3

13-15

SH

SH

SH

SH

 2.6 
4.0

 4.0 
4.0

 4.0 
4.0

 4.0 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, earthy odor,
no staining, no sheen.

12-16':  Dry, earthy odor,
no staining, no sheen.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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SHEET 1 of  1
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RECORD OF BOREHOLE  GGP-13
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  2035.91
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.3" 	W117° 21' 34.3"
"
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0.0

.5

.8

245

9.7

GM

16.0

0.0 - 16.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with  fine to coarse
sand, wet to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

14-2.5

14-5

14-10

14-15

SH

SH

SH

SH

 2.5 
4.0

 2.1 
4.0

 3.6 
4.0

 4.0 
4.0

0-4':  Wet, no odor, no
staining, no sheen.

4-8':  Moist, no odor, no
staining, no sheen.

8-12':  Dry, earthy odor,
no staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-14
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.2" 	W117° 21' 33.2"
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0.0

3.8

3.4

1.7

GM

10.0

0.0 - 10.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, damp to dry.  (GM)

Boring completed at 10.0 ft.

NS

NS

NS

15-1

15-2

15-3

SH

SH

SH

 2.6 
4.0

 2.2 
4.0

 1.4 
2.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-10':  Dry, no odor, no
staining, no sheen.
Refusal at 10'.

(Move north 5 ft. to drill
GGP-15B.)
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-15
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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15
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25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.1" 	W117° 21' 35.8"
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0.0

0

0.7

1.6

.8

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

15B-1

15B-2

15B-3

15B-15

SH

SH

SH

SH

 3.2 
4.0

 2.2 
4.0

 1.8 
4.0

 4.0 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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SHEET 1 of  1
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RECORD OF BOREHOLE  GGP-15B
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

0.5

0.5

27.7

0.6

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, wet to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

16-1

16-2

16-3

16-15

SH

SH

SH

SH

 2.8 
4.0

 2.5 
4.0

 3.3 
4.0

 4.0 
4.0

0-4':  Wet, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
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 M
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D
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SHEET 1 of  1
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RECORD OF BOREHOLE  GGP-16

U
S

C
S

G
R

A
P

H
IC

LO
G

S
he

en

N
U

M
B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0
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20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.4" 	W117° 21' 39.1"
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0.0

2.9

1.7

1.8

1.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with  fine to
coarse sand, damp.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

17-1

17-2

17-3

17-15

SH

SH

SH

SH

 3.2 
4.0

 2.5 
4.0

 3.2 
4.0

 1.5 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Damp, no odor, no
staining, no sheen.

12-16':  Damp, earthy
odor, no staining, no
sheen.
Rock greater than 1.5"
diameter in shoe.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-17
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.5" 	W117° 21' 37.8"
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0.0

7.5

0.6

0.7

7.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand, damp to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

18-1

18-2

18-3

18-15

SH

SH

SH

SH

 2.4 
4.0

 1.7 
4.0

 2.5 
4.0

 3.2 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, slight
petroleum-like odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-18
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 
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Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-07-2008
DRILL RIG:  GeoProbe 5400
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E
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TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.1" 	W117° 21' 38.6"
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0.0

1.3

1.5

1.0

1.6

GM

15.9

0.0 - 15.9
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

19-1

19-2

19-3

19-15

SH

SH

SH

SH

 1.8 
4.0

 2.5 
4.0

 2.2 
4.0

 3.6 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube
and shoe.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-19
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

7.1

4.6

11.6

6.3

GM

15.0

0.0 - 15.0
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with  fine to coarse
sand, moist to dry.  (GM)

Boring completed at 15.0 ft.

NS

NS

NS

NS

20-1

20-2

20-3

20-15

SH

SH

SH

SH

 1.8 
4.0

 0.7 
4.0

 3.3 
4.0

 3.0 
3.0

0-4':  Moist, no odor, no
staining, no sheen.

4-8':  Moist, no odor, no
staining, no sheen.
Rock greater than 1.5"
diameter in shoe.

8-12':  Damp, no odor, no
staining, no sheen.

12-15':  Dry, no odor, no
staining, no sheen.
Refusal at 15'.
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BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-20
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.2" 	W117° 21' 41.2"
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2028.5

1.6

2.7

SM

7.1

0.0 - 7.1
Compact to dense, greyish-brown Silty
fine to coarse SAND with  fine to coarse
gravel, wet to damp.  (SM)

Boring completed at 7.2 ft.

NS

NS

21-1

21-2

SH

SH

 2.6 
4.0

 1.7 
3.2

0-4':  Wet, no odor, no
staining, no sheen.

4-7.1':  Damp, no odor,
no staining, no sheen.
Refusal  at 7.1'.
Pulverized concrete in
geoprobe shoe.

(Move west 40 ft. to drill
GGP-21B)
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BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-21
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES
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E
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 / 
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TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E
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TH

(ft
)

ELEVATION:  2035.58
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

8.8

4.9

2.6

2.6

GM

12.6

0.0 - 12.6
Compact to dense, greyish-brown Silty
fine to coarse GRAVEL with fine sand, wet
to moist.  (GM)

Boring completed at 12.6 ft.

SS

SS

NS

NS

21B-2

21B-7.5

21B-12

21B-4

SH

SH

SH

SH

 3.7 
4.0

 2.5 
4.0

 2.2 
4.0

 0.2 
0.6

0-4':  Wet, slight
creosote-like odor, black
staining with silvery
sheen.

4-8':   Wet, slight
creosote-like odor, black
staining with silvery
sheen.
Sample contains wood
debris with creosote-like
odor at 7' to 8'.

8-12':  Moist, no odor, no
staining, no sheen.

12-12.6':  Moist, no odor,
no staining, no sheen.

Note:  Steam lines
dripping continuously on
the south side of the
railroad tracks.
Boring location at low
point of surface flow.

Refusal at 12.6'.
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BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-21B
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WATER CONTENT (PERCENT)
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SOIL PROFILE SAMPLES
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400
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TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.3" 	W117° 21' 39.7"
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0.0

169

8.9

GM

7.0

0.0 - 7.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand, dry.  (GM)

Boring completed at 7.0 ft.

NS

NS

22-2.5

22-7

SH

SH

 3.3 
4.0

 2.2 
3.0

0-4':  Dry, no odor, no
staining, no sheen.

4-7':  Dry, no odor, no
staining, no sheen.
Refusal at 7'.
Black, viscous, tar-like
material in shoe.

(Move west 5 ft. to drill
GGP-22B.)
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DESCRIPTION
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RECORD OF BOREHOLE  GGP-22
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NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400
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)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.3" 	W117° 21' 36.7"
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0.0

7.7

7.4

GM

7.5

0.0 - 7.5
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand, dry.  (GM)

Boring completed at 7.5 ft.

NS

NS

22B-1

22B-2

SH

SH

 1.7 
4.0

 2.0 
3.5

0-4':  Dry, no odor, no
staining, no sheen.

4-7.5':  Dry, no odor, no
staining, no sheen.

Refusal at 7.5'.

(Move west 15 ft. to drill
GGP-22C.)

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-22B

U
S

C
S

G
R

A
P
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S
he

en

N
U

M
B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

6.6

9.2

GM

7.0

0.0 - 7.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand, dry.  (GM)

Boring completed at 7.0 ft.

NS

NS

22C-1

22C-2

SH

SH

 3.7 
4.0

 2.0 
3.0

0-4':  Dry, no odor, no
staining, no sheen.

4-7':  Dry, no odor, no
staining, no sheen.
Refusal at 7'.  Pulverized
concrete in geoprobe
shoe.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-22C

U
S

C
S

G
R

A
P

H
IC

LO
G

S
he

en

N
U

M
B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

47.1

18.2

18.9

12.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand and cobbles, damp.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

23-2.5

23-5

23-10

23-15

SH

SH

SH

SH

 3.0 
4.0

 2.2 
4.0

 3.3 
4.0

 4.0 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.
Hard drilling at 6 to 8'.
Rocks greater than 1.5"
diameter in sample tube.

8-12':  Damp, slight
petroleum-like odor, no
staining, no sheen.
Hard drilling at 10 to 12'.
Rocks greater than 1.5"
diameter in sample tube.

(Move north 25 ft. to drill
GGP-23B.)
12-16':  Damp, no odor,
no staining, no sheen.
Very hard drilling.
Rocks greater than 1.5"
diameter in sample tube.
Sample contains slough.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-23

U
S

C
S

G
R

A
P

H
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LO
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en
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U
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E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.2" 	W117° 21' 35.6"
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0.0

47.2

3.5

5.8

2.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty  fine to coarse GRAVEL with fine
sand and cobbles, damp.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

23B-1

23B-2

23B-3

23B-4

SH

SH

SH

SH

 3.0 
4.0

 3.1 
4.0

 2.4 
4.0

 0.0 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Damp, no odor, no
staining, no sheen.

8-12':  Damp, no odor, no
staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.

12-16':  Damp, no odor,
no staining, no sheen.
Very hard drilling.
Rocks greater than 1.5"
diameter in sample tube.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-23B

U
S

C
S

G
R

A
P

H
IC

LO
G

S
he

en

N
U

M
B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed
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0.0

0.0

8066

52.2

58.5

78.2

GP-GM

GM

4.0

16.0

0.0 - 4.0
Compact to very dense, greyish-brown fine
GRAVEL with silt and  fine to coarse sand,
dry.  (GP-GM)

4.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to coarse
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

24-2.5

24-5

24-10

24-15

SH

SH

SH

SH

 3.3 
4.0

 2.9 
4.0

 3.1 
4.0

 3.0 
4.0

0-4':  Dry, slight
petroleum-like odor,
black staining, no sheen.

4-8':  Dry, moderate
petroleum-like odor,
black staining, no sheen.

8-12':  Dry, slight
petroleum-like odor, no
staining, no sheen.
Black, viscous, tar-like
material in sample sleeve
at 8' to 12'.
Hard drilling at 10 to 12'.

12-16':  Dry, slight
petroleum-like odor, no
staining, no sheen.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
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G
 M

E
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O
D
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20 40 60 80

SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-24
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.2"	W117° 21' 35.2"
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0.0

0.0

13.1

10.9

16.1

20.3

SM

GM

4.0

15.5

0.0 - 4.0
Compact to very dense, greyish-brown
Silty coarse SAND with fine  fine to coarse
GRAVEL, dry.  (GM)

4.0 - 15.5
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to coarse
sand, dry.  (GM)

Boring completed at 15.5 ft.

NS

NS

NS

NS

25B-1

25B-2

25B-3

25B-4

SH

SH

SH

SH

 2.8 
4.0

 1.5 
4.0

 2.5 
4.0

 2.4 
3.5

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.
Lost much of sample,
poor recovery.

8-12':  Dry, no odor, no
staining, no sheen.
Lost much of sample.

12-15.5':  Dry, no odor,
no staining, no sheen.
Rocks greater than 1.5"
diameter in sample tube.
NOTE: Refusal at 15.5'.
Lost bottom 18" of
sample.

(Move west 40 ft. to drill
GGP-25B.)

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O
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G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-25

U
S
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G
R

A
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Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90

0

5

10

15

20

25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 53.3 "	W117° 21' 33.2"
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2020.9

16.4

16.2

11.2

22.2

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to medium
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

25-1

25-2

25-3

25-15

SH

SH

SH

SH

 3.2 
4.0

 2.3 
4.0

 3.0 
4.0

 2.8 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

SHEET 1 of  1

PPM
W

RECORD OF BOREHOLE  GGP-25B

U
S

C
S

G
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A
P

H
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en
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B

E
R

Wp

WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-06-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  2036.89
INCLINATION:  -90

0
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25

30

35

40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  not surveyed

E
N

V
IR

O
N

M
E

N
TA

L 
B

O
R

E
H

O
LE

-B
B

  S
E

M
 M

A
TE

R
IA

LS
.G

P
J 

 B
R

E
N

D
A

.G
D

T 
 2

/1
3/

09



0.0

0.4

0.2

6.4

.6

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to coarse
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

26-1

26-2

26-3

26-16

SH

SH

SH

SH

 2.9 
4.0

 2.8 
4.0

 3.6 
4.0

 3.5 
4.0

0-4':  Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.

Refusal at 16'.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
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SHEET 1 of  1
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W

RECORD OF BOREHOLE  GGP-26
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.1"	W117° 21' 39.5"
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0.0

0.4

0.8

0.6

3.3

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with fine to coarse
sand, moist to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

27-1

27-2

27-3

27-16

SH

SH

SH

SH

 3.1 
4.0

 2.2 
4.0

 2.5 
4.0

 3.7 
4.0

0-4':  Damp, no odor, no
staining, no sheen.

4-8':  Moist 4 to 6'.  Damp
6 to 8'.
No odor, no staining, no
sheen.

8-12':  Moist 8 to 10'.  Dry
10 to 12'.
No odor, no staining, no
sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION
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RECORD OF BOREHOLE  GGP-27
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WATER CONTENT (PERCENT)

ELEV.

SOIL PROFILE SAMPLES

R
E

C
 / 

A
TT

Wl

PID
Reading

DEPTH
(ft)

NOTES
WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400

D
E

P
TH

(ft
)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.1"	W117° 21' 38.7"
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0.0

1.6

0.8

0.4

0.6

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to medium
sand, moist to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

28-1

28-2

28-3

28-16

SH

SH

SH

SH

 1.8 
4.0

 1.3 
4.0

 2.2 
4.0

 1.4 
4.0

0-4':  Dry 0 to 2'.  Moist 2
to 4'.
No odor, no staining, no
sheen.

4-8':  Moist 4 to 6'.  Damp
6 to 8'.
No odor, no staining, no
sheen.

8-12':  Moist 8 to 10'.
Damp 10 to 12'.
No odor, no staining, no
sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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PENETRATION RESISTANCE
BLOWS / ft    
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.3" 	W117° 21' 37.9"


E
N

V
IR

O
N

M
E

N
TA

L 
B

O
R

E
H

O
LE

-B
B

  S
E

M
 M

A
TE

R
IA

LS
.G

P
J 

 B
R

E
N

D
A

.G
D

T 
 2

/1
3/

09



0.0

1.8

1.2

1.1

5.4

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to coarse
sand, dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

29-1

29-2

29-3

29-16

SH

SH

SH

SH

 3.3 
4.0

 2.1 
4.0

 2.2 
4.0

 1.9 
4.0

0-4': Dry, no odor, no
staining, no sheen.

4-8':  Dry, no odor, no
staining, no sheen.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 51.2" 	W117° 21' 36.8"
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0.0

12.6

3.3

1.1

0.8

GM

16.0

0.0 - 16.0
Compact to very dense, greyish-brown
Silty fine GRAVEL with  fine to coarse
sand, damp to dry.  (GM)

Boring completed at 16.0 ft.

NS

NS

NS

NS

30-1

30-5

30-3

30-16

SH

SH

SH

SH

 2.7 
4.0

 3.3 
4.0

 2.8 
4.0

 0.8 
4.0

0-4': Dry, no odor, no
staining, no sheen.

4-8':  Damp, slight
petroleum-like odor,
black staining, no sheen.
Black, viscous, tar-like
material in cuttings at 5'
to 8'.

8-12':  Dry, no odor, no
staining, no sheen.

12-16':  Dry, no odor, no
staining, no sheen.
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WATER LEVELS

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  direct push
DRILLING DATE:  10-08-2008
DRILL RIG:  GeoProbe 5400
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)

ELEVATION:  not surveyed
INCLINATION:  -90
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1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  M. Shill

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 50.8" 	W117° 21' 37.1"
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2029.7

2019.7

2009.7

2002.7

1999.7

GP-GM

GW

GP

GP

GW

GP

7.0

17.0

27.0

34.0

37.0

0.0 - 7.0
Loose, light brown, fine to coarse GRAVEL
with silt, rounded, dry.  (GP-GM)  (FILL)

7.0 - 17.0
Loose, brownish-grey, fine to coarse
GRAVEL with coarse sand and trace silt,
rounded, dry.  (GW)  (OUTWASH)

17.0 - 27.0
Loose, brownish-grey, fine to coarse
GRAVEL with trace silt, rounded, dry.
(GP)  (OUTWASH)

27.0 - 34.0
Loose, brownish-grey, fine to coarse
GRAVEL and COBBLES with trace silt and
fine to coarse sand, rounded, dry.   (GP)
(OUTWASH)

34.0 - 37.0
Loose, brownish-grey, fine to coarse
GRAVEL with fine to coarse sand and silt,
rounded, dry.  (GW)  (OUTWASH)

37.0 - 57.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with  medium to coarse sand,
rounded, dry.  (GP)  (OUTWASH)
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NS

NS

NS

NS

NS

NS

NS

NS

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

concrete pad
Note:  PVC

stick-up =
+32"

TY
P

E

PENETRATION RESISTANCE
BLOWS / ft    

DESCRIPTION

B
O

R
IN

G
 M

E
TH

O
D

10 20 30 40

20 40 60 80

Log continued on next page
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WELL
GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-14-2008
DRILL RIG:  S1000

D
E
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TH

(ft
)

ELEVATION:  2036.65
INCLINATION:  -90
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40

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.2" 	W117° 21' 33.4"
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Monitoring Well Construction Logs 
(GMW-01 to GMW-06) 

 

 

 



1979.7

1976.7

1971.7

1959.7

1956.7

GP

GP

SM

SP

SP

57.0

60.0

65.0

77.0

37.0 - 57.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with  medium to coarse sand,
rounded, dry.  (GP)  (OUTWASH)
(Continued)

57.0 - 60.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with trace fine sand and silt,
rounded, dry.   (GP)  (OUTWASH)

60.0 - 65.0
Loose, brownish-grey, Silty  fine to coarse
SAND with coarse gravel, rounded, damp.
(SM)  (OUTWASH)

65.0 - 77.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)

77.0 - 80.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)
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GRAB

GRAB

GRAB

GRAB

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

Sch. 80 PVC
casing

(2"dia.)
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GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-14-2008
DRILL RIG:  S1000

D
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P
TH

(ft
)

ELEVATION:  2036.65
INCLINATION:  -90

40

45

50

55

60

65

70

75

80

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.2" 	W117° 21' 33.4"
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1951.7

1939.7

1935.7

1931.7

1924.7

1921.7

1916.7

0.2

1.8

GP

SP

GP

SM

GP-GM

GW

GP-GM

80.0

85.0

97.0

101.0

105.0

112.0

115.0

80.0 - 85.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with coarse sand and trace silt,
damp.   (GP)  (OUTWASH)

85.0 - 97.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)

97.0 - 101.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with trace silt, damp.  (GP)
(OUTWASH)

101.0 - 105.0
Loose, brownish-grey, Silty  fine to coarse
SAND with fine gravel, dry.  (SM)
(OUTWASH)

105.0 - 112.0
Compact, light brown, fine to coarse
GRAVEL and COBBLES with silt and fine
to coarse sand, rounded, dry.  (GP-GM)
(OUTWASH)

112.0 - 115.0
Loose, light brown Sandy fine to coarse
GRAVEL with trace silt and cobbles, dry.
(GW)  (OUTWASH)

115.0 - 120.0
Loose, light brown fine to coarse GRAVEL
with silt and fine sand, dry.  (GP-GM)
(OUTWASH)
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NS

NS

1

1-120

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 2.5 
2.5

 2.5 
2.5

Bentonite
grout viscous

mix (0' to
162').

Stainless
steel

centralizers
@ 40'

spacing.
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NOTES
WATER LEVELS

WELL
GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-14-2008
DRILL RIG:  S1000

D
E

P
TH

(ft
)

ELEVATION:  2036.65
INCLINATION:  -90

80

85

90

95

100

105

110

115

120

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.2" 	W117° 21' 33.4"
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1912.7

1911.7

1906.7

1899.7

1894.7

1879.7

2.7

3.9

2.2

2.1

2.3

2.4

1.6

SW

SM

SW

GP

SP

SW-SM

SP

120.0

124.0

125.0

130.0

137.0

142.0

157.0

120.0 - 124.0
Loose, light brown fine to coarse SAND
with trace silt.  (SW)  (OUTWASH)

124.0 - 125.0
Compact, light brown, Silty SAND, dry.
(SM)  (OUTWASH)
125.0 - 130.0
Loose, light brown fine to coarse SAND
with trace silt.  (SW)  (OUTWASH)

130.0 - 137.0
Loose, greyish-brown, fine GRAVEL with
coarse sand and trace silt, dry.  (GP)
(OUTWASH)

137.0 - 142.0
Loose, greyish-brown, coarse SAND with
fine gravel, dry.  (SP)  (OUTWASH)

142.0 - 157.0
Loose, greyish-brown, fine to coarse
SAND with silt.  (SW-SM)  (OUTWASH)

157.0 - 170.0
Loose, greyish-brown, medium to coarse
SAND with trace silt, damp.  (SP)
(OUTWASH)
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3

1-125

5

6

7

8

9

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 2.5 
2.5

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0

 5.0 
5.0
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WELL
GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-14-2008
DRILL RIG:  S1000

D
E

P
TH

(ft
)

ELEVATION:  2036.65
INCLINATION:  -90

120

125

130

135

140

145

150

155

160

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.2" 	W117° 21' 33.4"
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1866.7

1865.7

1864.7

1862.7

1849.7
1849.2

1839.7

3.7

8.8

108

7.2

4.1

4.3

10

SP

SP

SM

ML

SP

ML-CL

SP

170.0

171.0

172.0

174.0

187.5

197.0

157.0 - 170.0
Loose, greyish-brown, medium to coarse
SAND with trace silt, damp.  (SP)
(OUTWASH) (Continued)

170.0 - 171.0
Loose, greyish-brown, fine to medium
SAND with trace silt, damp.  (SP)
(OUTWASH)
171.0 - 172.0
Dense, light brown, fine Silty  fine to
coarse SAND, damp.  (SM)  (OUTWASH)
172.0 - 174.0
Dense, light brown, fine Sandy SILT,
damp.  (SM)  (OUTWASH)
174.0 - 187.0
Dense, greyish-brown, medium to coarse
SAND with trace silt, moist to wet.  (SP)
(OUTWASH)

187.0 - 187.5
Very dense, greyish-brown Clayey SILT
with fine sand, wet.  (ML-CL)  (OUTWASH)
187.5 - 197.0
Dense, greyish-brown, medium to coarse
SAND with trace silt, moist to wet.  (SP)
(OUTWASH)

Boring completed at 197.0 ft.
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10

1-170.5

1-174.5

13

14

15

16

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

 5.0 
5.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 2.0 
2.0

 5.0 
5.0

 5.0 
5.0

 7.0 
7.0

Bentonite
chips (162' to

172')

No odor, no
staining, no

sheen.

No indication
of floating

product with
interface

probe.

10 - 20 silica
sand (168' to

193')

0.020, Sch.
80 PVC
screen
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-14-2008
DRILL RIG:  S1000
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DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.2" 	W117° 21' 33.4"
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0.0 - 7.0
Loose, light brown, fine to coarse GRAVEL
with silt, rounded, dry.  (GP-GM)  (FILL)

7.0 - 17.0
Loose, brownish-grey, fine to coarse
GRAVEL with coarse sand and trace silt,
rounded, dry.  (GW)  (OUTWASH)

17.0 - 27.0
Loose, brownish-grey, fine to coarse
GRAVEL with trace silt, rounded, dry.
(GP)  (OUTWASH)

27.0 - 34.0
Loose, brownish-grey, fine to coarse
GRAVEL and COBBLES with trace silt and
fine to coarse sand, rounded, dry.   (GP)
(OUTWASH)

34.0 - 37.0
Loose, brownish-grey, fine to coarse
GRAVEL with  fine to medium sand and
silt, rounded, dry.  (GW)  (OUTWASH)

37.0 - 57.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with  medium to coarse sand
and trace silt, rounded, dry.  (GP)
(OUTWASH)
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WATER LEVELS
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-16-2008
DRILL RIG:  S1000
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DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 54.1" 	W117° 21' 34.5"
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37.0 - 57.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with  medium to coarse sand
and trace silt, rounded, dry.  (GP)
(OUTWASH) (Continued)

57.0 - 60.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with trace fine sand silt,
rounded, dry.   (GP)  (OUTWASH)

60.0 - 65.0
Loose, brownish-grey, Silty  fine to coarse
SAND with coarse gravel, rounded, damp.
(SM)  (OUTWASH)

65.0 - 77.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)

77.0 - 80.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)
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155').
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NOTES
WATER LEVELS
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-16-2008
DRILL RIG:  S1000
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DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N: 47.70   E: 117.36
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80.0 - 85.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with coarse sand and trace silt,
damp.   (GP)  (OUTWASH)

85.0 - 97.0
Loose, grey, coarse SAND and fine
GRAVEL, damp.   (SP)  (OUTWASH)

97.0 - 101.0
Loose, grey, fine to coarse GRAVEL and
COBBLES with trace silt, damp.  (GP)
(OUTWASH)

101.0 - 105.0
Loose, brownish-grey, Silty fine to coarse
SAND with fine to coarse gravel, dry.  (SM)
(OUTWASH)

105.0 - 112.0
Compact, light brown, fine to coarse
GRAVEL and COBBLES with silt and fine
to coarse sand, rounded, dry.  (GP-GM)
(OUTWASH)

112.0 - 115.0
Loose, light brown Sandy fine to coarse
GRAVEL with trace silt and cobbles, dry.
(GW)  (OUTWASH)

115.0 - 120.0
Loose, light brown fine to coarse GRAVEL
with silt and  fine to coarse sand, dry.
(GP-GM)  (OUTWASH)
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RECORD OF BOREHOLE  GMW-02

NOTES
WATER LEVELS

WELL
GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-16-2008
DRILL RIG:  S1000
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ELEVATION:  2038.85
INCLINATION:  -90
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DRILLING CONTRACTOR:  Environmental West
DRILLER:  D. Minden

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N: 47.70   E: 117.36
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120.0 - 124.0
Loose, light brown fine to coarse SAND
with trace silt.  (SW)  (OUTWASH)

124.0 - 125.0
Compact, light brown, Silty fine to coarse
SAND, dry.  (SM)  (OUTWASH)
125.0 - 130.0
Loose, light brown fine to coarse SAND
with trace silt.  (SW)  (OUTWASH)

130.0 - 137.0
Loose, greyish-brown, fine GRAVEL with
coarse sand and trace silt, dry.  (GP)
(OUTWASH)

137.0 - 142.0
Loose, greyish-brown, coarse SAND with
fine gravel, dry.  (SP)  (OUTWASH)

142.0 - 157.0
Loose, greyish-brown, fine to coarse
SAND with silt.  (SW-SM)  (OUTWASH)

157.0 - 170.0
Loose, greyish-brown, medium to coarse
SAND with trace silt, damp.  (SP)
(OUTWASH)
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RECORD OF BOREHOLE  GMW-02

NOTES
WATER LEVELS

WELL
GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-16-2008
DRILL RIG:  S1000
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COORDINATES:  N: 47.70   E: 117.36
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157.0 - 170.0
Loose, greyish-brown, medium to coarse
SAND with trace silt, damp.  (SP)
(OUTWASH) (Continued)

170.0 - 171.0
Loose, greyish-brown, fine to medium
SAND with trace silt, damp.  (SP)
(OUTWASH)
171.0 - 172.0
Dense, light brown, fine Silty fine to coarse
SAND, damp.  (SM)  (OUTWASH)
172.0 - 174.0
Dense, light brown, fine Sandy SILT,
damp.  (SM)  (OUTWASH)
174.0 - 187.0
Dense, greyish-brown, medium to coarse
SAND with trace silt, moist to wet.  (SP)
(OUTWASH)

187.0 - 187.5
Very dense, greyish-brown Clayey SILT
with fine sand, wet.  (ML-CL)  (OUTWASH)
187.5 - 191.0
Dense, greyish-brown, medium to coarse
SAND with trace silt, moist to wet.  (SP)
(OUTWASH)

Boring completed at 191.0 ft.
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of floating

product with
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probe.
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RECORD OF BOREHOLE  GMW-02
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WATER LEVELS
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Sonic
DRILLING DATE:  10-16-2008
DRILL RIG:  S1000
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E
N

V
IR

O
N

M
E

N
TA

L 
B

O
R

E
H

O
LE

-B
B

  S
E

M
 M

A
TE

R
IA

LS
.G

P
J 

 B
R

E
N

D
A

.G
D

T 
 2

/1
6/

09



0.0 - 15.0
Loose, light brownish-grey, fine to coarse
GRAVEL with silt and  fine to coarse sand,
rounded, dry.  (GW-GM)  (FILL)

15.0 - 25.0
Loose, brownish-grey, fine to coarse
GRAVEL with coarse sand and trace silt,
rounded, dry.  (GW)  (OUTWASH)

25.0 - 55.0
Loose, light brownish-grey, fine to coarse
GRAVEL with silt and fine to coarse sand,
rounded, dry.  (GW-GM)  (OUTWASH)
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WATER LEVELS
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-20-2008
DRILL RIG:  Schramm T300
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25.0 - 55.0
Loose, light brownish-grey, fine to coarse
GRAVEL with silt and fine to coarse sand,
rounded, dry.  (GW-GM)  (OUTWASH)
(Continued)

55.0 - 90.0
Loose, brownish-grey, fine to coarse
GRAVEL with coarse sand and trace silt,
rounded, dry.  (GW)  (OUTWASH)
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-20-2008
DRILL RIG:  Schramm T300
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55.0 - 90.0
Loose, brownish-grey, fine to coarse
GRAVEL with coarse sand and trace silt,
rounded, dry.  (GW)  (OUTWASH)
(Continued)

90.0 - 95.0
Loose, brownish-grey, fine to coarse
SAND with silt and fine gavel, rounded,
dry.  (SW-SM)  (OUTWASH)

95.0 - 100.0
Loose, brownish-grey, fine to coarse
SAND with trace fine gravel, rounded, dry.
(SW)  (OUTWASH)

100.0 - 115.0
Loose, brownish-grey, fine to coarse
SAND with silt and fine gavel, rounded,
dry.  (SW-SM)  (OUTWASH)

115.0 - 125.0
Loose, brownish-grey, fine to coarse
SAND with fine gravel, rounded, dry.  (SW)
(OUTWASH)
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LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-20-2008
DRILL RIG:  Schramm T300
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115.0 - 125.0
Loose, brownish-grey, fine to coarse
SAND with fine gravel, rounded, dry.  (SW)
(OUTWASH) (Continued)

125.0 - 140.0
Loose, grey, fine to medium SAND with
trace fine gravel, damp.   (SP)
(OUTWASH)

140.0 - 145.0
Loose, grey, fine to coarse SAND with fine
gravel, rounded, dry.  (SW)  (OUTWASH)

145.0 - 150.0
Loose, grey, fine to medium SAND with
trace fine gravel, damp.   (SP)
(OUTWASH)

150.0 - 165.0
Loose, brownish-grey, fine to medium
SAND with trace fine gravel, damp.   (SP)
(OUTWASH)
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GRAPHIC

PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-20-2008
DRILL RIG:  Schramm T300
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150.0 - 165.0
Loose, brownish-grey, fine to medium
SAND with trace fine gravel, damp.   (SP)
(OUTWASH) (Continued)

165.0 - 170.0
Loose, brownish-grey fine to medium
SAND with silt and trace fine gravel, damp.
(SP-SM)  (OUTWASH)

170.0 - 173.0
Loose, brownish-grey fine to medium
SAND, wet.  (SP)  (OUTWASH)

173.0 - 173.5
Loose, brownish-grey fine SAND with silt,
wet.  (SP-SM)  (OUTWASH)
173.5 - 176.5
Loose, brownish-grey fine to coarse
SAND, wet.  (SW)  (OUTWASH)

176.5 - 179.5
Loose, brownish-grey medium to coarse
SAND, wet.  (SP)  (OUTWASH)

179.5 - 190.0
Loose, brownish-grey coarse SAND with
trace fine gavel, wet.  (SP)  (OUTWASH)

Boring completed at 190.0 ft.
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PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-20-2008
DRILL RIG:  Schramm T300

D
E

P
TH

(ft
)

ELEVATION:  2037.89
INCLINATION:  -90

160

165

170

175

180

185

190

195

200

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  T. Smith

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N: 47.70   E: 117.36

E
N

V
IR

O
N

M
E

N
TA

L 
B

O
R

E
H

O
LE

-B
B

  S
E

M
 M

A
TE

R
IA

LS
.G

P
J 

 B
R

E
N

D
A

.G
D

T 
 2

/1
6/

09



0.0 - 5.0
Loose, brown, Silty fine to coarse GRAVEL
with coarse sand, rounded, dry.  (GM)
(FILL)

5.0 - 20.0
Loose, grey, fine to coarse GRAVEL with
coarse sand and trace silt, rounded, dry.
(GW)  (OUTWASH)

20.0 - 25.0
Loose, grey, Silty fine to coarse SAND with
fine to coarse gravel, rounded, dry.  (SM)
(OUTWASH)

25.0 - 30.0
Loose, grey, fine to coarse GRAVEL with
medium to coarse sand, rounded, dry.
(GW)  (OUTWASH)

30.0 - 40.0
Loose, grey, fine GRAVEL with medium to
coarse sand, rounded, dry.  (GP)
(OUTWASH)
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LOCATION:  Spokane, Washington
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CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-27-2008
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40.0 - 45.0
Loose, grey, fine GRAVEL with coarse
sand, rounded, dry.  (GP)  (OUTWASH)

45.0 - 50.0
Loose, grey, fine to coarse GRAVEL with
fine to coarse sand, rounded, dry.  (GP)
(OUTWASH)

50.0 - 55.0
Loose, grey, fine GRAVEL with fine to
coarse sand, rounded, dry.  (GP)
(OUTWASH)

55.0 - 60.0
Loose, grey, fine to coarse GRAVEL with
medium to coarse sand, dry.   (GP)
(OUTWASH)

60.0 - 65.0
Loose, brownish-grey, fine GRAVEL with
coarse sand, rounded, dry.  (GP)
(OUTWASH)

65.0 - 70.0
Loose, brownish-grey, fine GRAVEL with
medium to coarse sand, rounded, dry.
(GP)  (OUTWASH)

70.0 - 75.0
Loose, brownish-grey, fine GRAVEL with
fine to coarse sand, rounded, dry.  (GP)
(OUTWASH)

75.0 - 80.0
Loose, brownish-grey, fine GRAVEL with
medium to coarse sand, rounded, dry.
(GP)  (OUTWASH)
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LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-27-2008
DRILL RIG:  Schramm T300
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80.0 - 85.0
Loose, brownish-grey medium to coarse
SAND with fine gravel and trace silt, dry.
(SP)  (OUTWASH)

85.0 - 90.0
Loose, brownish-grey medium to coarse
SAND with fine to coarse gravel and trace
silt, dry.  (SP)  (OUTWASH)

90.0 - 100.0
Loose, brownish-grey fine to coarse SAND
with fine to coarse gravel gravel and trace
silt, dry.  (SW)  (OUTWASH)

100.0 - 105.0
Loose, brownish-grey fine GRAVEL with
fine to coarse sand, dry.  (GP)
(OUTWASH)

105.0 - 110.0
Loose, brownish-grey fine GRAVEL with
coarse sand, dry.  (GP)  (OUTWASH)

110.0 - 115.0
Loose, brownish-grey fine to coarse SAND
with  fine to coarse gravel and trace silt,
dry.  (SW)  (OUTWASH)

115.0 - 120.0
Loose, brownish-grey fine to coarse SAND
with silt and fine gravel, dry.  (SW-SM)
(OUTWASH)
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120.0 - 125.0
Loose, brownish-grey fine to coarse SAND
with fine gravel and trace silt, dry.  (SW)
(OUTWASH)

125.0 - 130.0
Loose, brownish-grey medium to coarse
SAND with trace fine gravel and silt, damp.
(SP)  (OUTWASH)

130.0 - 140.0
Loose, brownish-grey fine to coarse SAND
with fine gravel and trace silt, damp.  (SW)
(OUTWASH)

140.0 - 150.0
Loose, brownish-grey fine to coarse SAND
with silt and fine gravel, damp.  (SW-SM)
(OUTWASH)

150.0 - 170.0
Loose, brownish-grey fine to coarse SAND
with silt, damp.  (SW-SM)  (OUTWASH)
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LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  10-27-2008
DRILL RIG:  Schramm T300
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150.0 - 170.0
Loose, brownish-grey fine to coarse SAND
with silt, damp.  (SW-SM)  (OUTWASH)
(Continued)

170.0 - 175.0
Loose, brownish-grey fine to coarse SAND
with silt, damp.  (SW-SM)  (OUTWASH)

175.0 - 180.0
Loose, brownish-grey fine to coarse SAND
with silt and trace fine gravel, damp.
(SW-SM)  (OUTWASH)

180.0 - 193.0
Loose, brownish-grey medium to coarse
SAND with trace fine gravel, wet.  (SP)
(OUTWASH)

Boring completed at 193.0 ft.
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0.020, Sch.

80
PVCscreen

(2"dia.) (170'
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0.0 - 5.0
Loose, brown, fine GRAVEL with fine to
coarse sand and silt, rounded, damp.
(GP)  (FILL)

5.0 - 20.0
Loose, brownish-grey, fine GRAVEL with
fine to coarse sand and silt, rounded, dry.
(GP)  (OUTWASH)

20.0 - 25.0
Loose, grey, fine to coarse GRAVEL with
occasional cobbles, rounded, dry.  GW)
(OUTWASH)

25.0 - 45.0
Loose, grey, fine to coarse GRAVEL with
medium to coarse sand and silt, rounded,
dry.  (GW)  (OUTWASH)
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25.0 - 45.0
Loose, grey, fine to coarse GRAVEL with
medium to coarse sand and silt, rounded,
dry.  (GW)  (OUTWASH) (Continued)

45.0 - 50.0
Loose, grey, medium to coarse SAND with
some fine GRAVEL, rounded, dry.  (SP)
(OUTWASH)

50.0 - 60.0
Loose, grey, fine to coarse GRAVEL with
coarse sand and silt, rounded, dry.  (GW)
(OUTWASH)

60.0 - 70.0
Loose, light brown, fine GRAVEL and
coarse sand, rounded, dry.  (GP)
(OUTWASH)

70.0 - 90.0
Loose, greyish-brown, fine GRAVEL with
fine to coarse sand, rounded, dry.  (GP)
(OUTWASH)
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70.0 - 90.0
Loose, greyish-brown, fine GRAVEL with
fine to coarse sand, rounded, dry.  (GP)
(OUTWASH) (Continued)

90.0 - 120.0
Loose, greyish-brown, fine GRAVEL with
fine to coarse sand and silt, occasional
cobbles, rounded, dry.  (GP)  (OUTWASH)
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120.0 - 130.0
Loose, greyish-brown medium to coarse
SAND with fine gravel, dry.  (SP)
(OUTWASH)

130.0 - 160.0
Loose, greyish-brown, fine to coarse
SAND with trace silt, dry.  (SW)
(OUTWASH)
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160.0 - 175.0
Loose, light brown, Silty fine to medium
SAND, damp.  (SM)  (OUTWASH)

175.0 - 193.0
Loose, greyish-brown, fine GRAVEL with
fine to coarse sand and silt, occasional
cobbles, rounded, dry.  (GW)
(OUTWASH)

Boring completed at 193.0 ft.
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2011.0
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GP
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GW

GW

GP

SP
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15.0
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20.0

25.0

30.0

35.0

0.0 - 5.0
Loose, dark brown to black, Silty fine to
coarse Gravel, rounded, damp.  (GM)
(FILL)

Strong cheical odor (like mothballs), black
staining, no sheen.

5.0 - 8.0
Loose, black, Silty fine to coarse SAND,
rounded, dry.  (SM)  (FILL)

Strong chemical odor (like mothballs), no
staining, no sheen.
 Wood remnants.
8.0 - 15.0
Loose, grey, fine GRAVEL and coarse
sand, rounded, dry.  (GP)  (OUTWASH)

Moderate chemical odor, no staining, no
sheen.

15.0 - 18.0
Loose, grey, fine GRAVEL with medium to
coarse sand, rounded, dry.  (GP)
(OUTWASH)

Moderate chemical odor, no staining, no
sheen.
18.0 - 20.0
Loose, grey, fine GRAVEL with fine to
coarse sand and little silt, rounded, dry.
(GP)  (OUTWASH)

Moderate chemical odor, no staining, no
sheen.
20.0 - 25.0
Loose, fine to coarse GRAVEL, dry.  (GW)
(OUTWASH)

Slight chemical odor, no staining, no
sheen.

25.0 - 30.0
Loose, grey, fine to coarse GRAVEL with
occasional cobbles and boulders, rounded,
dry.  (GW)  (OUTWASH)

Slight chemical odor, no staining, no sheen

30.0 - 35.0
Loose, grey, fine GRAVEL with coarse
sand, occasional cobbles, rounded, dry.
(GP)  (OUTWASH)

Faint chemical odor, no staining, no sheen

35.0 - 45.0
Loose, grey, coarse SAND with fine gravel,
dry.   (SP)  (OUTWASH)

Faint chemical odor, no staining, no sheen
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PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  11-10-2008
DRILL RIG:  Schramm T300
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AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.3" 	W117° 21' 42.5"
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1991.0

1986.0

1971.0

1966.0

SP

GP-GM

GP-GM

GP

GW

45.0

50.0

65.0

70.0

35.0 - 45.0
Loose, grey, coarse SAND with fine gravel,
dry.   (SP)  (OUTWASH)

Faint chemical odor, no staining, no sheen
(Continued)

45.0 - 50.0
Loose, brownish-grey, fine GRAVEL with
medium to coarse sand and silt, rounded,
dry.  (GP-GM)  (OUTWASH)

Faint chemical odor, no staining, no sheen

50.0 - 65.0
Loose, brownish-grey, fine to coarse
GRAVEL with silt, rounded, dry.  (GP-GM)
(OUTWASH)

No chemical odor, no staining, no sheen.

65.0 - 70.0
Loose, brownish-grey, fine GRAVEL with
medium to coarse sand, rounded, dry.
(GP)  (OUTWASH)

70.0 - 85.0
Loose, brownish-grey, fine to coarse
GRAVEL, rounded, dry.  (GW)
(OUTWASH)
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DRILLING METHOD:  Air Rotary
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1951.0
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1926.0

1916.0

GW

SP

GP

SP

85.0

100.0

110.0

70.0 - 85.0
Loose, brownish-grey, fine to coarse
GRAVEL, rounded, dry.  (GW)
(OUTWASH) (Continued)

85.0 - 100.0
Loose, brownish-grey coarse SAND with
fine gravel, dry.  (SP)  (OUTWASH)

100.0 - 110.0
Loose, brownish-grey fine GRAVELwith
coarse sand, dry.  (GP)  (OUTWASH)

110.0 - 120.0
Loose, brownish-grey medium to coarse
SAND with fine gravel, dry.  (SW)
(OUTWASH)
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grout viscous

mix (0' to
152')

Stainless
steel

centralizers
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120.0 - 130.0
Loose, light brown, Silty fine to medium
SAND, damp.  (SM)  (OUTWASH)

130.0 - 140.0
Loose, light brown, medium to coarse
SAND with some fine gravel and trace silt,
damp.  (SP)  (OUTWASH)

140.0 - 150.0
Loose, light brown, Silty medium to coarse
SAND, damp.  (SM)  (OUTWASH)

150.0 - 160.0
Loose, medium brown Silty fine to medium
SAND, damp.  (SM)  (OUTWASH)
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PROJECT:  SEM Materials RI/FS
PROJECT NUMBER:  073-93170
LOCATION:  Spokane, Washington

LOGGED:  P. VanMiddlesworth
CHECKED:  D. Morell
DATE:  12/22/2008

DRILLING METHOD:  Air Rotary
DRILLING DATE:  11-10-2008
DRILL RIG:  Schramm T300

D
E

P
TH

(ft
)

ELEVATION:  2036.03
INCLINATION:  -90

120

125

130

135

140

145

150

155

160

1 in to 5 ft
DRILLING CONTRACTOR:  Environmental West
DRILLER:  T. Smith

DATUM:  NAD 83, NAVD 88
AZIMUTH:  N/A
COORDINATES:  N47° 41' 52.3" 	W117° 21' 42.5"
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1859.0

1843.0

SP-SM

SP-SM

160.0

177.0

193.0

160.0 - 177.0
Loose, medium brown, medium to coarse
SAND with silt and trace fine gravel, moist.
(SP-SM)  (OUTWASH)

177.0 - 193.0
Loose, medium brown, medium to coarse
SAND with silt and trace fine gravel, wet.
(SP-SM)  (OUTWASH)

Boring completed at 193.0 ft.
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80 PVC
screen
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APPENDIX C 

Remedial Investigation Soil Sample 
Analytical Results 
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Monitoring Wells                                    
(GMW-01 to GMW-02) 
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APPENDIX D 

Remedial Investigation 
Groundwater Quality Sampling 
Field Forms 
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APPENDIX E 

Remedial Investigation 
Groundwater Quality Sample 
Analytical Results 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 26, 2010 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included are the results from the testing of material submitted on August 13, 2010 
from the Sem Materials/090190, F&BI 008152 project.  There are 15 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com 
ASP0826R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on August 13, 2010 by Friedman & 
Bruya, Inc. from the Aspect Consulting Sem Materials/090190, F&BI 008152  project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Aspect Consulting 
008152-01 GMW-06-081110 
008152-02 GMW-05-081110 
008152-03 GMW-04-081110 
008152-04 GMW-03-081110 
008152-05 GMW-02-081110 
008152-06 GMW-01-081110 
008152-07 FB-081110 
008152-08 UDCMW-4-081210 
008152-09 UDCMW-4D-081210 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/26/10 
Date Received:  08/13/10 
Project:  Sem Materials/090190, F&BI 008152  
Date Extracted:  08/12/10 
Date Analyzed:  08/17/10 and 08/18/10 
 

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

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
GMW-06-081110 <50  <250  91 
008152-01 
 

GMW-05-081110 <50  <250  102 
008152-02 
 

GMW-04-081110 <50  <250  101 
008152-03 
 

GMW-03-081110 <50  <250  94 
008152-04 
 

GMW-02-081110 <50  <250  105 
008152-05 
 

GMW-01-081110 <50  <250  93 
008152-06 
 

FB-081110 <50  <250  94 
008152-07 
 

UDCMW-4-081210 190 x <250  108 
008152-08 
 

UDCMW-4D-081210 210 x 260 x 101 
008152-09 
 
 
Method Blank <50 <250 98 
00-1259 MB  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3

 
Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-06-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-01 
Date Analyzed: 08/18/10 Data File: 081811.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-05-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-02 
Date Analyzed: 08/18/10 Data File: 081812.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 89 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-04-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-03 
Date Analyzed: 08/18/10 Data File: 081813.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-03-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-04 
Date Analyzed: 08/18/10 Data File: 081814.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 87 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-02-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-05 
Date Analyzed: 08/18/10 Data File: 081818.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 85 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8

 
Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-01-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-06 
Date Analyzed: 08/18/10 Data File: 081815.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 9

 
Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: FB-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-07 
Date Analyzed: 08/19/10 Data File: 081821.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 85 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4-081210 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-08 
Date Analyzed: 08/18/10 Data File: 081819.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 81 50 150 
Benzo(a)anthracene-d12 79 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4D-081210 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 008152-09 
Date Analyzed: 08/19/10 Data File: 081820.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 82 50 150 
Benzo(a)anthracene-d12 81 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Aspect Consulting 
Date Received: Not Applicable Project: Sem Materials/090190, F&BI 008152 
Date Extracted: 08/17/10 Lab ID: 00-1258 mb 
Date Analyzed: 08/18/10 Data File: 081810.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 91 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
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Date of Report:  08/26/10 
Date Received:  08/13/10 
Project:  Sem Materials/090190, F&BI 008152  
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
 
Laboratory Code:  008152-06 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 108 100 52-149 8 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 104 105 58-134 1 
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Date of Report:  08/26/10 
Date Received:  08/13/10 
Project:  Sem Materials/090190, F&BI 008152  
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR PNA’S BY EPA METHOD 8270D SIM 
 
Laboratory Code:  008152-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 <0.1 76  77  50-150 1 
Acenaphthylene ug/L (ppb) 5 <0.1 77  78  50-150 1 
Acenaphthene ug/L (ppb) 5 <0.1 77  78  50-150 1 
Fluorene ug/L (ppb) 5 <0.1 83  85  50-150 2 
Phenanthrene ug/L (ppb) 5 <0.1 81  83  50-150 2 
Anthracene ug/L (ppb) 5 <0.1 77  79  50-150 3 
Fluoranthene ug/L (ppb) 5 <0.1 88  91  50-150 3 
Pyrene ug/L (ppb) 5 <0.1 88  91  50-150 3 
Benz(a)anthracene ug/L (ppb) 5 <0.1 78  83  50-150 6 
Chrysene ug/L (ppb) 5 <0.1 82  86  50-150 5 
Benzo(b)fluoranthene ug/L (ppb) 5 <0.1 72  75  50-150 4 
Benzo(k)fluoranthene ug/L (ppb) 5 <0.1 67  66  50-150 2 
Benzo(a)pyrene ug/L (ppb) 5 <0.1 69  70  50-150 1 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 <0.1 30 ip 30 ip 50-150 0 
Dibenz(a,h)anthracene ug/L (ppb) 5 <0.1 28 ip 27 ip 50-150 4 
Benzo(g,h,i)perylene ug/L (ppb) 5 <0.1 29 ip 28 ip 50-150 4 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 78  81  68-101 4 
Acenaphthylene ug/L (ppb) 5 78  82  68-102 5 
Acenaphthene ug/L (ppb) 5 78  81  69-104 4 
Fluorene ug/L (ppb) 5 84  88  63-109 5 
Phenanthrene ug/L (ppb) 5 82  85  66-106 4 
Anthracene ug/L (ppb) 5 78  82  67-112 5 
Fluoranthene ug/L (ppb) 5 89  92  69-116 3 
Pyrene ug/L (ppb) 5 90  93  68-115 3 
Benz(a)anthracene ug/L (ppb) 5 80  86  65-102 7 
Chrysene ug/L (ppb) 5 83  89  66-103 7 
Benzo(b)fluoranthene ug/L (ppb) 5 91  91  66-112 0 
Benzo(k)fluoranthene ug/L (ppb) 5 81  86  64-116 6 
Benzo(a)pyrene ug/L (ppb) 5 86  88  61-108 2 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 87  90  50-120 3 
Dibenz(a,h)anthracene ug/L (ppb) 5 83  84  51-115 1 
Benzo(g,h,i)perylene ug/L (ppb) 5 82  84  50-113 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

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

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

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

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

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

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

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

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

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

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
September 14, 2010 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included are the additional results from the testing of material submitted on August 
13, 2010 from the Sem Materials/090190, F&BI 008152 project.  There are 13 pages 
included in this report.   
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com, Jeremy Shaha 
ASP0914R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 13, 2010 by Friedman & 
Bruya, Inc. from the Aspect Consulting Sem Materials/090190, F&BI 008152  project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Aspect Consulting 
008152-01 GMW-06-081110 
008152-02 GMW-05-081110 
008152-03 GMW-04-081110 
008152-04 GMW-03-081110 
008152-05 GMW-02-081110 
008152-06 GMW-01-081110 
008152-07 FB-081110 
008152-08 UDCMW-4-081210 
008152-09 UDCMW-4D-081210 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-06-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-01 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 18:52:00 081811.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 18:52:00 081811.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND  0.10 0.0056 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 18:52:00 081811.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 18:52:00 081811.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-05-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-02 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 89 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 19:43:00 081812.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 19:43:00 081812.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 19:43:00 081812.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 19:43:00 081812.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-04-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-03 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 20:18:00 081813.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 20:18:00 081813.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 20:18:00 081813.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 20:18:00 081813.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-03-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-04 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 87 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 20:54:00 081814.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 20:54:00 081814.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 20:54:00 081814.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 20:54:00 081814.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-02-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-05 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 85 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 23:15:00 081818.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 23:15:00 081818.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 23:15:00 081818.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 23:15:00 081818.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-01-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-06 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 21:29:00 081815.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 21:29:00 081815.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Benzo(a)pyrene 50-32-8 0.023 0.10 0.0041 ug/L (ppb) j 08/18/10 21:29:00 081815.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 21:29:00 081815.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 21:29:00 081815.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: FB-081110 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-07 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 85 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/19/10 1:01:00 081821.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/19/10 1:01:00 081821.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Phenanthrene 85-01-8 0.021 0.10 0.0049 ug/L (ppb) fb j 08/19/10 1:01:00 081821.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Benzo(a)pyrene 50-32-8 0.023 0.10 0.0041 ug/L (ppb) j 08/19/10 1:01:00 081821.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/19/10 1:01:00 081821.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/19/10 1:01:00 081821.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4-081210 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-08 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 81 50 150 
Benzo(a)anthracene-d12 79 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 23:50:00 081819.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 23:50:00 081819.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 23:50:00 081819.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 23:50:00 081819.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4D-081210 Client: Aspect Consulting 
Date Received: 08/13/10 Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 008152-09 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 82 50 150 
Benzo(a)anthracene-d12 81 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/19/10 0:25:00 081820.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/19/10 0:25:00 081820.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/19/10 0:25:00 081820.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/19/10 0:25:00 081820.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Aspect Consulting 
Date Received: Not Applicable Project: Sem Materials/090190, F&BI 008152  
Date Extracted: 08/17/10 Lab ID: 00-1258 mb 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 91 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  08/18/10 18:17:00 081810.D 
2-Methylnaphthalene 91-57-6 ND 0.10 0.0041 ug/L (ppb)  08/18/10 18:17:00 081810.D 
1-Methylnaphthalene 90-12-0 ND 0.10 0.0045 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Phenanthrene 85-01-8 0.023 0.10 0.0049 ug/L (ppb) lc j 08/18/10 18:17:00 081810.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  08/18/10 18:17:00 081810.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0052 ug/L (ppb)  08/18/10 18:17:00 081810.D 
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Date of Report:  09/14/10 
Date Received:  08/13/10 
Project:  Sem Materials/090190, F&BI 008152  
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR PNA’S BY EPA METHOD 8270D SIM 
 
Laboratory Code:  008152-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 <0.1 76  77  50-150 1 
2-Methylnaphthalene ug/L (ppb) 5 <0.1 93  95  50-150 2 
1-Methylnaphthalene ug/L (ppb) 5 <0.1 80  81  50-150 1 
Acenaphthylene ug/L (ppb) 5 <0.1 77  78  50-150 1 
Acenaphthene ug/L (ppb) 5 <0.1 77  78  50-150 1 
Fluorene ug/L (ppb) 5 <0.1 83  85  50-150 2 
Phenanthrene ug/L (ppb) 5 <0.1 81  83  50-150 2 
Anthracene ug/L (ppb) 5 <0.1 77  79  50-150 3 
Fluoranthene ug/L (ppb) 5 <0.1 88  91  50-150 3 
Pyrene ug/L (ppb) 5 <0.1 88  91  50-150 3 
Benz(a)anthracene ug/L (ppb) 5 <0.1 78  83  50-150 6 
Chrysene ug/L (ppb) 5 <0.1 82  86  50-150 5 
Benzo(b)fluoranthene ug/L (ppb) 5 <0.1 72  75  50-150 4 
Benzo(k)fluoranthene ug/L (ppb) 5 <0.1 67  66  50-150 2 
Benzo(a)pyrene ug/L (ppb) 5 <0.1 69  70  50-150 1 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 <0.1 30 vo 30 vo 50-150 0 
Dibenz(a,h)anthracene ug/L (ppb) 5 <0.1 28 vo 27 vo 50-150 4 
Benzo(g,h,i)perylene ug/L (ppb) 5 <0.1 29 vo 28 vo 50-150 4 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 78  81  68-101 4 
Acenaphthylene ug/L (ppb) 5 78  82  68-102 5 
Acenaphthene ug/L (ppb) 5 78  81  69-104 4 
Fluorene ug/L (ppb) 5 84  88  63-109 5 
Phenanthrene ug/L (ppb) 5 82  85  66-106 4 
Anthracene ug/L (ppb) 5 78  82  67-112 5 
Fluoranthene ug/L (ppb) 5 89  92  69-116 3 
Pyrene ug/L (ppb) 5 90  93  68-115 3 
Benz(a)anthracene ug/L (ppb) 5 80  86  65-102 7 
Chrysene ug/L (ppb) 5 83  89  66-103 7 
Benzo(b)fluoranthene ug/L (ppb) 5 91  91  66-112 0 
Benzo(k)fluoranthene ug/L (ppb) 5 81  86  64-116 6 
Benzo(a)pyrene ug/L (ppb) 5 86  88  61-108 2 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 87  90  50-120 3 
Dibenz(a,h)anthracene ug/L (ppb) 5 83  84  51-115 1 
Benzo(g,h,i)perylene ug/L (ppb) 5 82  84  50-113 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

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

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

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

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

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

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

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

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

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

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

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



 

 

November 2010 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
November 22, 2010 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included is the amended report  from the testing of material submitted on November 
10, 2010 from the Sem Materials 090190, F&BI 011128 project.  The sample IDs have 
been corrected. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com 
ASP1119R.DOC 
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Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
November 19, 2010 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included are the results from the testing of material submitted on November 10, 2010 
from the Sem Materials 090190, F&BI 011128 project.  There are 15 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com 
ASP1119R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 10, 2010 by Friedman 
& Bruya, Inc. from the Aspect Consulting Sem Materials 090190, F&BI 011128  
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Aspect Consulting 
011128-01 GMW-06-110810  
011128-02 GMW-05-110810 
011128-03 GMW-02-110910 
011128-04 GMW-04-110910 
011128-05 GMW-01-110910 
011128-06 FB-110910 
011128-07 UDCMW-4-110910 
011128-08 UDCMW-4D-110910 
011128-09 GMW-03-110910 
 
 
 
Several compounds in the 8270D matrix spike and matrix spike duplicate failed the 
acceptance criteria.  The analytes were not detected, therefore the data were 
acceptable.   
 
All other quality control requirements were acceptable. 
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Date of Report:  11/19/10 
Date Received:  11/10/10 
Project:  Sem Materials 090190, F&BI 011128  
Date Extracted:  11/11/10 
Date Analyzed:  11/12/10 
 

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

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
GMW-06-110810  <50  <250  98 
011128-01 
 

GMW-05-110810 <50  <250  102 
011128-02 
 

GMW-02-110910 <50  <250  102 
011128-03 
 

GMW-04-110910 <50  <250  95 
011128-04 
 

GMW-01-110910 <50  <250  98 
011128-05 
 

FB-110910 <50  <250  93 
011128-06 
 

UDCMW-4-110910 <50  <250  100 
011128-07 
 

UDCMW-4D-110910 <50  <250  103 
011128-08 
 

GMW-03-110910 <50  <250  94 
011128-09 
 
 
Method Blank <50 <250 90 
00-1844 MB2  
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-06-110810  Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-01 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 92.3 50 150 
Benzo(a)anthracene-d12 86.72 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 16:28:00 111209.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 16:28:00 111209.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-05-110810 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-02 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 97.51 50 150 
Benzo(a)anthracene-d12 89 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 17:04:00 111210.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 17:04:00 111210.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-02-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-03 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 96.41 50 150 
Benzo(a)anthracene-d12 90.97 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 17:39:00 111211.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 17:39:00 111211.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-04-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-04 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 91.88 50 150 
Benzo(a)anthracene-d12 80.6 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 18:14:00 111212.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 18:14:00 111212.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-01-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-05 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 97.29 50 150 
Benzo(a)anthracene-d12 86.02 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 18:49:00 111213.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 18:49:00 111213.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: FB-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-06 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 93.68 50 150 
Benzo(a)anthracene-d12 79.44 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 20:36:00 111216.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 20:36:00 111216.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-07 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 96.39 50 150 
Benzo(a)anthracene-d12 90.93 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 21:12:00 111217.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 21:12:00 111217.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4D-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-08 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 92.42 50 150 
Benzo(a)anthracene-d12 85.17 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 21:48:00 111218.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 21:48:00 111218.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-03-110910 Client: Aspect Consulting 
Date Received: 11/10/10 Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 011128-09 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 93.31 50 150 
Benzo(a)anthracene-d12 79.2 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 22:23:00 111219.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 22:23:00 111219.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Aspect Consulting 
Date Received: Not Applicable Project: Sem Materials 090190 
Date Extracted: 11/11/10 Lab ID: 00-1847 mb 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recory: Limit: Limit: 
Anthracene-d10 88.36 50 150 
Benzo(a)anthracene-d12 88.06 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Acenaphthylene 208-96-8  ND 0.10 0.0031 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Acenaphthene 83-32-9  ND 0.10 0.0048 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Fluorene 86-73-7  ND 0.10 0.004 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Phenanthrene 85-01-8  ND 0.10 0.0049 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Anthracene 120-12-7  ND 0.10 0.0049 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Fluoranthene 206-44-0  ND 0.10 0.0033 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Pyrene 129-00-0  ND 0.10 0.0037 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Benz(a)anthracene 56-55-3  ND 0.10 0.0042 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Chrysene 218-01-9  ND 0.10 0.0047 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Benzo(b)fluoranthene 205-99-2  ND 0.10 0.0031 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Benzo(k)fluoranthene 207-08-9  ND 0.10 0.0036 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Benzo(a)pyrene 50-32-8  ND 0.10 0.0041 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Indeno(1,2,3-cd)pyrene 193-39-5  ND 0.10 0.0056 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Dibenz(a,h)anthracene 53-70-3  ND 0.10 0.008 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
Benzo(g,h,i)perylene 191-24-2  ND 0.10 0.0052 ug/L (ppb)  11/12/10 15:53:00 111208A.D 
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Date of Report:  11/19/10 
Date Received:  11/10/10 
Project:  Sem Materials 090190, F&BI 011128  
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  011128-05 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 107 109 52-149 2 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 100 106 58-134 6 
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Date of Report:  11/19/10 
Date Received:  11/10/10 
Project:  Sem Materials 090190, F&BI 011128  
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR PNA’S BY EPA METHOD 8270D SIM 
 
Laboratory Code:  011128-05 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 <0.1 84  88  50-150 5 
Acenaphthylene ug/L (ppb) 5 <0.1 86  91  50-150 6 
Acenaphthene ug/L (ppb) 5 <0.1 84  89  50-150 6 
Fluorene ug/L (ppb) 5 <0.1 82  87  50-150 6 
Phenanthrene ug/L (ppb) 5 <0.1 82  88  50-150 7 
Anthracene ug/L (ppb) 5 <0.1 82  88  50-150 7 
Fluoranthene ug/L (ppb) 5 <0.1 90  96  50-150 6 
Pyrene ug/L (ppb) 5 <0.1 89  95  50-150 7 
Benz(a)anthracene ug/L (ppb) 5 <0.1 71  77  50-150 8 
Chrysene ug/L (ppb) 5 <0.1 79  84  50-150 6 
Benzo(b)fluoranthene ug/L (ppb) 5 <0.1 76  86  50-150 12 
Benzo(k)fluoranthene ug/L (ppb) 5 <0.1 64  82  50-150 25 vo 
Benzo(a)pyrene ug/L (ppb) 5 <0.1 69  80  50-150 15 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 <0.1 36 vo 40 vo 50-150 11 
Dibenz(a,h)anthracene ug/L (ppb) 5 <0.1 33 vo 35 vo 50-150 6 
Benzo(g,h,i)perylene ug/L (ppb) 5 <0.1 34 vo 38 vo 50-150 11 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 82  84  68-101 2 
Acenaphthylene ug/L (ppb) 5 85  86  68-102 1 
Acenaphthene ug/L (ppb) 5 82  83  69-104 1 
Fluorene ug/L (ppb) 5 80  81  63-109 1 
Phenanthrene ug/L (ppb) 5 81  82  66-106 1 
Anthracene ug/L (ppb) 5 80  81  67-112 1 
Fluoranthene ug/L (ppb) 5 91  89  69-116 2 
Pyrene ug/L (ppb) 5 90  88  68-115 2 
Benz(a)anthracene ug/L (ppb) 5 73  73  65-102 0 
Chrysene ug/L (ppb) 5 79  81  66-103 2 
Benzo(b)fluoranthene ug/L (ppb) 5 86  83  66-112 4 
Benzo(k)fluoranthene ug/L (ppb) 5 80  83  64-116 4 
Benzo(a)pyrene ug/L (ppb) 5 81  82  61-108 1 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 79  84  50-120 6 
Dibenz(a,h)anthracene ug/L (ppb) 5 75  79  51-115 5 
Benzo(g,h,i)perylene ug/L (ppb) 5 78  82  50-113 5 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

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

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

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

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

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

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

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

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

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

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

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





 

 

February 2011 
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Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
May 13, 2011 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included is the amended report from the testing of material submitted on February 16, 
2011 from the Sem Materials 090190, F&BI 102174 project.  Per your request, the 
PAH list has been expanded to include the entire PAH list. 
 
We apologize for the inconvenience and hope you will call if you have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com, Jeremy Shaha 
ASP0228R.DOC  
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Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
February 28, 2011 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included are the results from the testing of material submitted on February 16, 2011 
from the Sem Materials 090190, F&BI 102174 project.  There are 15 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com 
ASP0228R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on February 16, 2011 by Friedman 
& Bruya, Inc. from the Aspect Consulting Sem Materials 090190, F&BI 102174 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Aspect Consulting 
102174-01 GMW-06-021411 
102174-02 GMW-05-021411 
102174-03 GMW-04-021411 
102174-04 GMW-03-021511 
102174-05 GMW-02-021511 
102174-06 GMW-01-021511 
102174-07 FB-021511 
102174-08 UDCMW-4-021511 
102174-09 UDCMW-4D-021511 
 
 
The 8270D matrix spike compound dibenz(a,h)anthracene failed below the acceptance 
criteria in the matrix spike samples.  The laboratory control samples met the 
acceptance criteria, therefore the data were likely due to sample matrix effect. 
 
Benzo(g,h,i)perylene was detected in the 8270D method blank.  The compound was not 
detected in the method blank, therefore the data were acceptable. 
 
All other quality control requirements were acceptable. 
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Date of Report:  02/28/11 
Date Received:  02/16/11 
Project:  Sem Materials 090190, F&BI 102174 
Date Extracted:  02/17/11 
Date Analyzed:  02/17/11 
 

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

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
GMW-06-021411 <50  <250  87 
102174-01 
 

GMW-05-021411 50 x <250  82 
102174-02 
 

GMW-04-021411 <50  <250  88 
102174-03 
 

GMW-03-021511 <50  <250  87 
102174-04 
 

GMW-02-021511 <50  <250  83 
102174-05 
 

GMW-01-021511 <50  <250  85 
102174-06 
 

FB-021511 <50  <250  89 
102174-07 
 

UDCMW-4-021511 210 x 350  88 
102174-08 
 

UDCMW-4D-021511 230 x 400  89 
102174-09 
 
 
Method Blank <50 <250 90 
01-0290 MB  
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-06-021411 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-01 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 72.14 50 150 
Benzo(a)anthracene-d12 76.9 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Benzo(b)fluoranthene 205-99-2 0.023 0.10 0.0031 ug/L (ppb) j 02/18/11 11:17:00 021808.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Indeno(1,2,3-cd)pyrene 193-39-5 0.027 0.10 0.0056 ug/L (ppb) j 02/18/11 11:17:00 021808.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 11:17:00 021808.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb) j 02/18/11 11:17:00 021808.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-05-021411 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-02 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 81.25 50 150 
Benzo(a)anthracene-d12 66.58 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 11:52:00 021809.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 11:52:00 021809.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-04-021411 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-03 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 87.35 50 150 
Benzo(a)anthracene-d12 82.09 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Benz(a)anthracene 56-55-3 0.020 0.10 0.0042 ug/L (ppb) j 02/18/11 12:27:00 021810.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 12:27:00 021810.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 12:27:00 021810.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-03-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-04 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 87.86 50 150 
Benzo(a)anthracene-d12 83.9 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 13:01:00 021811.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 13:01:00 021811.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-02-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-05 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86.77 50 150 
Benzo(a)anthracene-d12 81.98 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 13:36:00 021812.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 13:36:00 021812.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-01-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-06 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 87.1 50 150 
Benzo(a)anthracene-d12 88.43 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 14:11:00 021813.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 14:11:00 021813.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: FB-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-07 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 94.33 50 150 
Benzo(a)anthracene-d12 96.88 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Phenanthrene 85-01-8 0.021 0.10 0.0028 ug/L (ppb) j 02/18/11 17:28:00 021818.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Chrysene 218-01-9 0.021 0.10 0.0047 ug/L (ppb) j 02/18/11 17:28:00 021818.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 17:28:00 021818.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 17:28:00 021818.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-08 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 94.38 50 150 
Benzo(a)anthracene-d12 99.22 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Acenaphthylene 208-96-8 ND 0.10 0.0064 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Acenaphthene 83-32-9 ND 0.10 0.0031 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Fluorene 86-73-7 ND 0.10 0.015 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Phenanthrene 85-01-8 ND 0.10 0.0028 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Anthracene 120-12-7 ND 0.10 0.0059 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Fluoranthene 206-44-0 ND 0.10 0.0034 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Pyrene 129-00-0 ND 0.10 0.0036 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 18:02:00 021819.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 18:02:00 021819.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4D-021511 Client: Aspect Consulting 
Date Received: 02/16/11 Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 102174-09 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 93.24 50 150 
Benzo(a)anthracene-d12 93.61 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(g,h,i)perylene 191-24-2 ND 0.10 0.0073 ug/L (ppb)  02/18/11 10:29:00 021807.D 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12

 
Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Aspect Consulting 
Date Received: NA Project: Sem Materials 090190, F&BI 102174 
Date Extracted: 02/17/11 Lab ID: 01289 mb 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 97.87 50 150 
Benzo(a)anthracene-d12 98.84 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 ND 0.10 0.0026 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Acenaphthylene 208-96-8 ND 0.10 0.0031 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Acenaphthene 83-32-9 ND 0.10 0.0048 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Fluorene 86-73-7 ND 0.10 0.004 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Phenanthrene 85-01-8 ND 0.10 0.0049 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Anthracene 120-12-7 ND 0.10 0.0049 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Fluoranthene 206-44-0 ND 0.10 0.0033 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Pyrene 129-00-0 ND 0.10 0.0037 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benz(a)anthracene 56-55-3 ND 0.10 0.0042 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Chrysene 218-01-9 ND 0.10 0.0047 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(b)fluoranthene 205-99-2 ND 0.10 0.0031 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(k)fluoranthene 207-08-9 ND 0.10 0.0036 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(a)pyrene 50-32-8 ND 0.10 0.0041 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Indeno(1,2,3-cd)pyrene 193-39-5 ND 0.10 0.0056 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Dibenz(a,h)anthracene 53-70-3 ND 0.10 0.008 ug/L (ppb)  02/18/11 10:29:00 021807.D 
Benzo(g,h,i)perylene 191-24-2 0.022 0.10 0.0052 ug/L (ppb) lc j 02/18/11 10:29:00 021807.D 
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Date of Report:  02/28/11 
Date Received:  02/16/11 
Project:  Sem Materials 090190, F&BI 102174 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  102174-06 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 80 87 52-149 8 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 93 94 58-134 1 
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Date of Report:  02/28/11 
Date Received:  02/16/11 
Project:  Sem Materials 090190, F&BI 102174 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR PNA’S BY EPA METHOD 8270D SIM 
 
Laboratory Code: 102174-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 <0.1 73  82  64-96 12 
Acenaphthylene ug/L (ppb) 5 <0.1 73  83  65-98 13 
Acenaphthene ug/L (ppb) 5 <0.1 74  84  65-96 13 
Fluorene ug/L (ppb) 5 <0.1 73  84  73-100 14 
Phenanthrene ug/L (ppb) 5 <0.1 75  83  70-91 10 
Anthracene ug/L (ppb) 5 <0.1 71  81  60-91 13 
Fluoranthene ug/L (ppb) 5 <0.1 69  79  69-99 14 
Pyrene ug/L (ppb) 5 <0.1 70  79  68-99 12 
Benz(a)anthracene ug/L (ppb) 5 <0.1 68  77  61-91 12 
Chrysene ug/L (ppb) 5 <0.1 70  80  65-94 13 
Benzo(b)fluoranthene ug/L (ppb) 5 <0.1 72  80  63-92 11 
Benzo(k)fluoranthene ug/L (ppb) 5 <0.1 67  76  54-92 13 
Benzo(a)pyrene ug/L (ppb) 5 <0.1 65  74  61-86 13 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 <0.1 41  46  1-105 11 
Dibenz(a,h)anthracene ug/L (ppb) 5 <0.1 36 vo 36 vo 50-150 0 
Benzo(g,h,i)perylene ug/L (ppb) 5 <0.1 36 vo 39 vo 50-150 8 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 88  90  64-100 2 
Acenaphthylene ug/L (ppb) 5 89  91  67-104 2 
Acenaphthene ug/L (ppb) 5 90  94  65-103 4 
Fluorene ug/L (ppb) 5 90  92  64-106 2 
Phenanthrene ug/L (ppb) 5 88  93  66-106 6 
Anthracene ug/L (ppb) 5 85  89  67-112 5 
Fluoranthene ug/L (ppb) 5 84  88  69-116 5 
Pyrene ug/L (ppb) 5 84  88  68-115 5 
Benz(a)anthracene ug/L (ppb) 5 84  87  59-100 4 
Chrysene ug/L (ppb) 5 84  91  66-103 8 
Benzo(b)fluoranthene ug/L (ppb) 5 93  102  59-114 9 
Benzo(k)fluoranthene ug/L (ppb) 5 85  96  55-111 12 
Benzo(a)pyrene ug/L (ppb) 5 86  93  54-111 8 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 95  106  35-124 11 
Dibenz(a,h)anthracene ug/L (ppb) 5 83  94  35-116 12 
Benzo(g,h,i)perylene ug/L (ppb) 5 79  92  39-114 15 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 15

 

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

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

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

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

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

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

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

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

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

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

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

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

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



 

 

May 2011 
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Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
May 26, 2011 
 
 
 
Chip Goodhue, Project Manager 
Aspect Consulting 
179 Madrone Lane North 
Bainbridge Island, WA  98110 
 
Dear Mr. Goodhue: 
 
Included are the results from the testing of material submitted on May 12, 2011 from 
the Sem Materials 090190, F&BI 105158 project.  There are 15 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: data@aspectconsulting.com, Jeremy Shaha 
ASP0526R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on May 12, 2011 by Friedman & 
Bruya, Inc. from the Aspect Consulting Sem Materials 090190, F&BI 105158 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Aspect Consulting 
105158-01 GMW-06-051011 
105158-02 GMW-05-051011 
105158-03 GMW-04-051011 
105158-04 GMW-03-051011 
105158-05 GMW-02-051011 
105158-06 GMW-01-051011 
105158-07 UDCMW-4-051011 
105158-08 UDCMW-4D-051011 
105158-09 Field Blank-051011 
 
 
 
Several 8270D matrix spike compounds failed below the acceptance criteria in the 
matrix spike samples.  The laboratory control samples met the acceptance criteria, 
therefore the data were likely due to sample matrix effect. 
 
All other quality control requirements were acceptable. 
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Date of Report:  05/26/11 
Date Received:  05/12/11 
Project:  Sem Materials 090190, F&BI 105158 
Date Extracted:  05/13/11 
Date Analyzed:  05/13/11 
 

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

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 47-140) 
 
GMW-06-051011 <50  <250  85 
105158-01 
 

GMW-05-051011 64  <250  99 
105158-02 
 

GMW-04-051011 <50  <250  97 
105158-03 
 

GMW-03-051011 <50  <250  96 
105158-04 
 

GMW-02-051011 81  <250  85 
105158-05 
 
GMW-01-051011 <50  <250  80 
105158-06 
 

UDCMW-4-051011 74  <250  88 
105158-07 
 

UDCMW-4D-051011 79  <250  90 
105158-08 
 

Field Blank-051011 <50  <250  81 
105158-09 
 
 
Method Blank <50 <250 93 
01-873 MB  
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-06-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-01 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 95 50 150 
Benzo(a)anthracene-d12 82 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/14/11 2:21:00 051321.D 
Benzo(g,h,i)perylene 191-24-2 0.024 0.10 0.0073 ug/L (ppb) j 05/14/11 2:21:00 051321.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-05-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-02 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 77 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 20:30:00 051311.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 20:30:00 051311.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-04-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-03 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 82 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 21:05:00 051312.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 21:05:00 051312.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-03-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-04 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 89 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 21:40:00 051313.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 21:40:00 051313.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-02-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-05 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 93 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 22:16:00 051314.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 22:16:00 051314.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: GMW-01-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-06 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 101 50 150 
Benzo(a)anthracene-d12 94 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Acenaphthene 83-32-9 0.040 0.10 0.0031 ug/L (ppb) j 05/13/11 22:50:00 051315.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 22:50:00 051315.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 22:50:00 051315.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-07 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 98.49 50 150 
Benzo(a)anthracene-d12 93.53 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/23/11 12:33:00 052305.D 
2-Methylnaphthalene 91-57-6 <0.1 0.10 0.0018 ug/L (ppb)  05/23/11 12:33:00 052305.D 
1-Methylnaphthalene 90-12-0 <0.1 0.10 0.0034 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Acenaphthene 83-32-9 0.021 0.10 0.0031 ug/L (ppb) j 05/23/11 12:33:00 052305.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/23/11 12:33:00 052305.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/23/11 12:33:00 052305.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: UDCMW-4D-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-08 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 78 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/14/11 1:11:00 051319.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/14/11 1:11:00 051319.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Field Blank-051011 Client: Aspect Consulting 
Date Received: 05/12/11 Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 105158-09 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 88 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/14/11 1:46:00 051320.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/14/11 1:46:00 051320.D 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Aspect Consulting 
Date Received: NA Project: Sem Materials 090190, F&BI 105158 
Date Extracted: 05/13/11 Lab ID: 01-872 mb 
Matrix: Water Instrument: GCMS6 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
Compounds: CAS # Result RL MDL Units Qual. Date Time Data File 
 
Naphthalene 91-20-3 <0.1 0.10 0.0022 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Acenaphthylene 208-96-8 <0.1 0.10 0.0064 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Acenaphthene 83-32-9 <0.1 0.10 0.0031 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Fluorene 86-73-7 <0.1 0.10 0.015 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Phenanthrene 85-01-8 <0.1 0.10 0.0028 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Anthracene 120-12-7 <0.1 0.10 0.0059 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Fluoranthene 206-44-0 <0.1 0.10 0.0034 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Pyrene 129-00-0 <0.1 0.10 0.0036 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Benz(a)anthracene 56-55-3 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Chrysene 218-01-9 <0.1 0.10 0.0024 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Benzo(b)fluoranthene 205-99-2 <0.1 0.10 0.0038 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Benzo(k)fluoranthene 207-08-9 <0.1 0.10 0.0051 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Benzo(a)pyrene 50-32-8 <0.1 0.10 0.004 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Indeno(1,2,3-cd)pyrene 193-39-5 <0.1 0.10 0.0062 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Dibenz(a,h)anthracene 53-70-3 <0.1 0.10 0.0072 ug/L (ppb)  05/13/11 19:55:00 051310.D 
Benzo(g,h,i)perylene 191-24-2 <0.1 0.10 0.0073 ug/L (ppb)  05/13/11 19:55:00 051310.D 
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Date of Report:  05/26/11 
Date Received:  05/12/11 
Project:  Sem Materials 090190, F&BI 105158 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  105158-06 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 98 89 64-141 10 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 82 90 61-133 9 
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Date of Report:  05/26/11 
Date Received:  05/12/11 
Project:  Sem Materials 090190, F&BI 105158 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR PNA’S BY EPA METHOD 8270D SIM 
 
Laboratory Code:  105158-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 1 <0.1 95  96  64-96 1 
Acenaphthylene ug/L (ppb) 1 <0.1 94  96  65-98 2 
Acenaphthene ug/L (ppb) 1 <0.1 93  97 vo 65-96 4 
Fluorene ug/L (ppb) 1 <0.1 91  93  73-100 2 
Phenanthrene ug/L (ppb) 1 <0.1 92 vo 95 vo 70-91 3 
Anthracene ug/L (ppb) 1 <0.1 92 vo 95 vo 60-91 3 
Fluoranthene ug/L (ppb) 1 <0.1 100 vo 102 vo 69-99 2 
Pyrene ug/L (ppb) 1 <0.1 92  94  68-99 2 
Benz(a)anthracene ug/L (ppb) 1 <0.1 84  85  61-91 1 
Chrysene ug/L (ppb) 1 <0.1 97 vo 98 vo 65-94 1 
Benzo(b)fluoranthene ug/L (ppb) 1 <0.1 77  82  63-92 6 
Benzo(k)fluoranthene ug/L (ppb) 1 <0.1 93 vo 96 vo 54-92 3 
Benzo(a)pyrene ug/L (ppb) 1 <0.1 78  81  61-86 4 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 1 <0.1 39  43  10-105 10 
Dibenz(a,h)anthracene ug/L (ppb) 1 <0.1 45 vo 47 vo 50-150 4 
Benzo(g,h,i)perylene ug/L (ppb) 1 <0.1 45 vo 48 vo 50-150 6 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 1 86  89  64-100 3 
Acenaphthylene ug/L (ppb) 1 83  87  67-104 5 
Acenaphthene ug/L (ppb) 1 84  87  65-103 4 
Fluorene ug/L (ppb) 1 89  86  64-106 3 
Phenanthrene ug/L (ppb) 1 83  85  66-106 2 
Anthracene ug/L (ppb) 1 82  84  67-112 2 
Fluoranthene ug/L (ppb) 1 89  91  69-116 2 
Pyrene ug/L (ppb) 1 83  86  68-115 4 
Benz(a)anthracene ug/L (ppb) 1 76  79  59-100 4 
Chrysene ug/L (ppb) 1 83  87  66-103 5 
Benzo(b)fluoranthene ug/L (ppb) 1 78  82  59-114 5 
Benzo(k)fluoranthene ug/L (ppb) 1 86  87  55-111 1 
Benzo(a)pyrene ug/L (ppb) 1 76  78  54-111 3 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 1 80  82  35-124 2 
Dibenz(a,h)anthracene ug/L (ppb) 1 81  83  35-116 2 
Benzo(g,h,i)perylene ug/L (ppb) 1 82  84  39-114 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

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

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

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

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

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

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

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

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

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

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

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



  

 

APPENDIX F 

Soil Boring and Monitoring Well 
GPS and Survey Data  



GPS Data

Date/Time of data collecti Location Name Instrument Used Location

10‐DEC‐08 4:34:00PM GEO‐BTMW‐01 Handheld GPS N47 41 52.0   W117 21 44.6
10‐DEC‐08 4:32:17PM GEO‐BTMW‐02 Handheld GPS N47 41 52.8   W117 21 43.4
10‐DEC‐08 4:36:53PM GEO‐BTMW‐06 Handheld GPS N47 41 48.4   W117 21 46.2
10‐DEC‐08 4:24:26PM GEO‐DCMW‐4 Handheld GPS N47 41 54.2   W117 21 32.2
10‐DEC‐08 4:45:10PM GGP01 Handheld GPS N47 41 51.4   W117 21 43.5
10‐DEC‐08 4:46:56PM GGP02 Handheld GPS N47 41 50.9   W117 21 43.3
10‐DEC‐08 4:48:26PM GGP03 Handheld GPS N47 41 50.0   W117 21 40.2
10‐DEC‐08 4:50:18PM GGP04 Handheld GPS N47 41 50.0   W117 21 39.5
10‐DEC‐08 4:51:27PM GGP05 Handheld GPS N47 41 50.5   W117 21 39.3
10‐DEC‐08 4:55:20PM GGP06 Handheld GPS N47 41 51.0   W117 21 38.0
10‐DEC‐08 4:55:50PM GGP07 Handheld GPS N47 41 50.7   W117 21 37.4
10‐DEC‐08 4:56:29PM GGP08 Handheld GPS N47 41 50.2   W117 21 37.8
10‐DEC‐08 4:53:58PM GGP09 Handheld GPS N47 41 51.2   W117 21 37.2
10‐DEC‐08 5:01:36PM GGP10 Handheld GPS N47 41 51.3   W117 21 36.0
10‐DEC‐08 4:57:15PM GGP11 Handheld GPS N47 41 50.8   W117 21 36.4
10‐DEC‐08 5:02:10PM GGP12B Handheld GPS N47 41 51.7   W117 21 36.3
10‐DEC‐08 5:00:34PM GGP13 Handheld GPS N47 41 51.3   W117 21 34.3
10‐DEC‐08 4:59:23PM GGP14 Handheld GPS N47 41 50.2   W117 21 33.2
10‐DEC‐08 5:02:59PM GGP15 Handheld GPS N47 41 52.1   W117 21 35.8
10‐DEC‐08 5:21:05PM GGP16 Handheld GPS N47 41 52.4   W117 21 39.1
10‐DEC‐08 5:18:42PM GGP17 Handheld GPS N47 41 52.5   W117 21 37.8
10‐DEC‐08 5:20:30PM GGP18 Handheld GPS N47 41 52.1   W117 21 38.6
Data Not Recorded GGP19 Handheld GPS 47°41'52.70"N   117°21'40.59"W
09‐DEC‐08 5:43:31PM GGP‐20 Handheld GPS N47 41 53.2   W117 21 41.2
09‐DEC‐08 5:45:37PM GGP‐21B Handheld GPS N47 41 53.3   W117 21 39.7
09‐DEC‐08 5:49:33PM GGP‐22 Handheld GPS N47 41 53.3   W117 21 36.7
09‐DEC‐08 5:51:32PM GGP‐23 Handheld GPS N47 41 53.2   W117 21 35.6
09‐DEC‐08 5:52:28PM GGP‐24 Handheld GPS N47 41 53.2   W117 21 35.2
09‐DEC‐08 5:55:15PM GGP25 Handheld GPS N47 41 53.3   W117 21 33.1
10‐DEC‐08 4:50:49PM GGP26 Handheld GPS N47 41 50.1   W117 21 39.5
10‐DEC‐08 4:52:05PM GGP27 Handheld GPS N47 41 51.1   W117 21 38.7
10‐DEC‐08 4:52:42PM GGP28 Handheld GPS N47 41 51.3   W117 21 37.9
10‐DEC‐08 4:53:29PM GGP29 Handheld GPS N47 41 51.2   W117 21 36.8
10‐DEC‐08 5:25:30PM GGP30 Handheld GPS N47 41 50.8   W117 21 37.1
09‐DEC‐08 4:59:52PM GMW‐01 Handheld GPS N47 41 54.2   W117 21 33.4
09‐DEC‐08 5:02:23PM GMW‐02 Handheld GPS N47 41 54.1   W117 21 34.5
09‐DEC‐08 5:05:26PM GMW‐03 Handheld GPS N47 41 54.2   W117 21 35.9
09‐DEC‐08 5:06:49PM GMW‐04 Handheld GPS N47 41 54.1   W117 21 37.9
09‐DEC‐08 5:39:10PM GMW‐05 Handheld GPS N47 41 54.4   W117 21 40.3
10‐DEC‐08 4:44:14PM GMW‐06 Handheld GPS N47 41 52.3   W117 21 42.5

NAD 83, NAD 88 Datum



Survey Control Data
Benthin and Associates 

WELL - AEC400 AEC-400 0.67' DIA. STEEL CASING 3.13' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10009.69 10783.64 2040.02
TOP - PVC V 2039.40
RIM - STEEL V 2039.62
GROUND-CONC V 2036.87

WELL - BAS397 GMW-1 0.55' DIA. STEEL CASING 3.10' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10020.46 10703.60 2039.78
PVCYELLOCAP V 2039.39
RIM - STEEL V 2039.27
GROUND-CONC V 2036.65

WELL - BAS398 GMW-2 0.55' DIA. STEEL CASING 2.90' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10022.06 10628.93 2041.73
PVCYELLOCAP V 2041.33
RIM - STEEL V 2041.22
GROUND-CONC V 2038.85

WELL - BAF257 GMW-3 0.55' DIA. STEEL CASING 2.65' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10021.86 10527.12 2040.54
PVCYELLOCAP V 2040.18
RIM - STEEL V 2040.04
GROUND-CONC V 2037.89

WELL - BAF258 GMW-4 0.55' DIA. STEEL CASING 2.79' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10017.12 10391.15 2041.79
PVCYELLOCAP V 2041.45
RIM - STEEL V 2041.29
GROUND-CONC V 2038.99

GROUNDWATER MONITORING WELL SITES
GOLDER - SEM MATERIALS
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Survey Control Data
Benthin and Associates 

GROUNDWATER MONITORING WELL SITES
GOLDER - SEM MATERIALS

WELL - BAF259 GMW-5 0.55' DIA. STEEL CASING 3.00' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 10039.49 10243.90 2042.87
PVCYELLOCAP V 2042.47
RIM - STEEL V 2042.37
GROUND-CONC V 2039.87

WELL GMW-6 0.82' DIA. STEEL CASING FLUSH WITH CONCRETE
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 9833.78 10081.59 2036.03
PVCYELLOCAP V 2035.68
RIM - STEEL V 2036.03
GROUND-CONC V 2036.03

WELL - APC042 MW-2 0.45' DIA. STEEL CASING 3.14' TALL TOP-BOTTOM
DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
CASE - TOP H&V 9882.40 10013.08 2037.41
TOP - PVC V 2037.10
RIM - STEEL V 2036.88
GROUND-CONC V 2034.27

DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
GGP-09 H&V 9701.12 10434.88 2036.15
GGP-12 H&V 9762.59 10509.83 2036.54
GGP-13 H&V 9743.86 10627.34 2035.91
GGP-21 H&V 9953.81 10322.60 2035.58
GGP-25 H&V 9928.99 10725.56 2036.89

DATE VISITED: 12/8/2008 NORTH EAST ELEV. NAVD88
BASE #100 H&V 10000.00 10000.00 2040.00 A
CONTROL #101 H&V 10042.35 10667.77 2037.92 B
CONTROL #151 H&V 9605.01 10523.25 2034.40 C

GEOPROBE LOCATIONS

CONTROL POINTS
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ACRONYMS 

 

 
%D percent difference 

%R percent recovery 

%RSD percent relative standard deviation 

CCV continuing calibration verification 

CF calibration factor 

CLP U.S. EPA Contract Laboratory Program 

COC chain-of-custody 

DFTPP decafluorotripheylphosphine 

DQO data quality objective  

EPA U.S. Environmental Protection Agency 

F&BI Friedman & Bruya, Inc. 

GC/FID gas chromatography/flame ionization detector 

GC/MS gas chromatography/mass spectrometer 

ICAL initial calibration 

LCS laboratory control sample 

LCSD laboratory control sample duplicate 

µg/L micrograms per liter 

mg/L milligrams per liter 

MDL method detection limit 

MS matrix spike 

MSD matrix spike duplicate 

PAHs polycyclic aromatic hydrocarbons 

PQL practical quantitation limit 

QAPP quality assurance project plan 

QA/QC quality assurance/quality control 

RF response factor 

RPD relative percent difference 

SDG sample delivery group 

SIM selective ion monitoring 

TPH total petroleum hydrocarbon 
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I. INTRODUCTION 
 

 
This report presents and discusses findings of the data validation performed on analytical data for 

groundwater samples collected during August 2010 for the referenced project.  The laboratory 

report validated herein was submitted by Friedman & Bruya, Inc. (F&BI) and assigned F&BI’s project 

number 008152. 

 

A level III data validation was performed on this laboratory report.  The validation followed the 

procedures specified in USEPA CLP National Functional Guidelines (EPA 2008) with modifications to 

accommodate project and analytical method requirements. The numerical quality assurance/quality 

control (QA/QC) criteria applied to the validation were in accordance with those specified in the 

quality assurance project plan ([QAPP], Golder Associates, Inc., July 2008) and the current 

performance-based control limits established by the laboratory (laboratory control limits).  

Instrument calibration, frequency of QC analyses, and analytical sequence requirements were 

evaluated against the respective analytical methods. 

 

Validation findings are discussed in Section II – Data Validation Findings, pertinent to the QC 

parameters for each type of analysis.  Qualified data, data qualifiers, qualification reasons, and 

qualifier definitions are presented in Section III - Data Validation Summary.  

 

Samples collected during this sampling event and the associated analyses are summarized below: 

 

 Field Sample ID 

Laboratory 

Sample ID 

Sample 

Collection Date Matrix 

Analysis 

PAHs 

TPH-Diesel 

Extended 

GWM-06-081110 008152-01 8/11/2010 Water X X 

GWM-05-081110 008152-02 8/11/2010 Water X X 

GWM-04-081110 008152-03 8/11/2010 Water X X 

GWM-03-081110 008152-04 8/11/2010 Water X X 

GWM-02-081110 008152-05 8/11/2010 Water X X 

GWM-01-081110 008152-06 8/11/2010 Water X X 

FB-081110 008152-07 8/11/2010 FB X X 

UDCWM-4-081210 008152-08 8/12/2010 Water X X 

UDCWM-4D-081210 008152-09 8/12/2010 Water X X 

Notes: 
1. X - The analysis was requested and performed on the sample. 

2. PAHs – Polycyclic aromatic hydrocarbons 

3. TPH – Total petroleum hydrocarbon 

4. FB – Field blank 
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The analytical parameters requested for the samples, the respective analytical methods, and the 

analytical laboratories are summarized below: 

 

Parameter Analytical Method Analytical Laboratory 

Polycyclic Aromatic Hydrocarbons SW846 Method 8270D SIM 
Friedman & Bruya, Inc. (F&BI) 

Seattle, Washington 
Diesel and Motor Oil Range TPH NWTPH-Dx 

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

December 1996. 

2. NWTPH - Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State Department of Ecology, June 1997 
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II. DATA VALIDATION FINDINGS 

 

 

1. Sample Custody, Preservation, and Analysis Completeness  

 

Sample custody was maintained and documented as required from the sample collection to the 

receipt at the laboratory.  Samples were received intact and in good condition at the laboratory. 

No anomalies were found in relation to sample preservation, transport, and handling.  

 

 

2. PAHs by GC/MS (SW846 Method 8270D-SIM) 
 

2.1 Holding Time 

 

Water samples should be extracted within 7 days of collection and the extracts analyzed 

within 40 days of extraction. All samples were extracted and analyzed within the required 

holding times. 

 

2.2 GC/MS Instrument Performance Check 

 

Decafluorotripheylphosphine (DFTPP) tuning analysis was performed at the required 

frequency.  Relative abundance of all required ions met the method requirements.  

  

2.3 Initial Calibration (ICAL) 

 

The method requires that (1) if average response factor (RF) is chosen as the quantitation 

option, the percent relative standard deviation (%RSD) value of the average RF should be 

≤15%, (2) if least-square linear regression is chosen for quantitation, the correlation 

coefficient (r) should be ≥0.99, (3) if six-point non-linear (quadratic) curve is chosen for 

quantitation, the coefficient of determination (r
2
) should be ≥0.99, and (4) the average RFs 

should be ≥0.05 (0.01 for poor responders) for all target and surrogate compounds. The 

initial calibrations met the method requirements. 

 

2.4 Calibration Verification 

 

Continuing calibration verification analyses were performed at the required frequency (the 

beginning of each 12-hour analysis period prior to the analysis of method blank and samples), 

the percent difference (%D) values were within ±20%, and the RFs were ≥0.05 (≥0.01 for poor 

responders) for all target and surrogate compounds. Calibration verification analyses were 

performed at the required frequency. The %D values met the criteria. 

 

2.5 Blanks 

 

Method Blank: Method blanks were prepared analyzed at the required frequency.  Target 

compounds were not detected at or above the method detection limits (MDLs) in the 
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method blank, except that phenanthrene was detected at a level (0.023 µg/L) greater than 

the MDL but less than the practical quantitation limit (PQL). Phenanthrene was not detected 

at or above the MDLs in field samples except for the field blank sample FB-081110 at 0.021 

µg/L. This result was qualified (U) as a non-detect at the PQL (0.1 µg/L). 

 

Field Blank: Sample FB-081110 was a field blank. Phenanthrene (0.021 µg/L) and 

benzo(a)pyrene (0.023 µg/L) were detected in this sample. The phenanthrene detected was 

qualified as a non-detect based on the method blank results (see above). Benzo(a)pyrene was 

also detected in sample GMW-01-081110 at  0.023 µg/L; this result was qualified as a non-

detect at the PQL (0.1 µg/L). 

 

2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

 

LCS and LCS duplicate (LCSD) analyses were performed as required. The percent recovery 

(%R) and relative percent difference (RPD) values were within the laboratory control criteria. 

 

2.7 Surrogate Spikes 

 

Surrogate spikes were added to all samples as required by the methods. %R values met the 

laboratory control limits. 

 

2.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses were performed on sample GMW-01-081110. All %R and RPD values met 

the laboratory control criteria, except for the following: 

 

Parent Sample Analyte 

%R 
Control 

Limit RPD 

Control 

Limit 

Data 

Qualifier MS MSD 

GMW-01-081110 

Indeno(1,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

30% 

28% 

29% 

30% 

27% 

28% 

50-150% 

0% 

4% 

4% 

20% 

UJ 

UJ 

UJ 

 

2.9 Internal Standards   

 

Proper internal standards were added to all samples. Internal standard retention times were 

within the ±0.5 minute window of the associated standard in all samples. All internal 

standard intensity met the method requirement of –50% to +100% of the associated 

standard. 

 

2.10 Laboratory Quantitation Limits 

 

The PQLs were specified at 0.01 µg/L for benzo(g.h.i)perylene, naphthalene, and all 

carcinogenic PAHs, and at 0.1 µg/L for the remaining PAHs. The laboratory reported PQLs at 

0.1 µg/L for all target PAHs, and non-detects were evaluated down to the MDLs (ranging 

from 0.0026 to 0.008 µg/L).  The reported PQLs were supported with proper initial calibration 
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concentrations for all target compounds.  Reported MDLs were supported with the MDL 

study presented in the laboratory report. Since PAHs were not detected in all field samples 

(except the benzo(a)pyrene detection in GMW-01-081110 discussed in Section 2.5), the 

project-expected detection limits were considered achieved. 

 

2.11 Field Duplicates 

 

Samples UDCWM-4-081210 and UDCWM-4D-081210 were field duplicates. Target PAHs were 

not detected at or above the MDLs in either sample; the field precision was within the 

acceptance criteria. 

 

2.12 Overall Assessment of PAHs Data Usability 

 

PAHs data are of known quality and acceptable for use as qualified. 

 

 

3. TPH-Diesel and Lube Oil by GC/FID (Method NWTPH-Dx) 
 

3.1 Holding Time 

 

Water samples should be extracted within seven days of collection; extracts should be 

analyzed within 40 days of extraction. All samples were extracted and analyzed within the 

required holding times. 

 

3.2 Initial Calibration 

 

The method requires that (1) a minimum of 5-point calibration be performed using individual 

petroleum product reference standards to ensure the proper identification and quantitation 

of petroleum hydrocarbons in samples, (2) the calibration curve includes a sufficiently low 

standard to provide the necessary reporting limits, and (3) the linear working range of the 

instrument be defined. 

 

The ICAL met the method requirements.  The linearity of the ICAL curve was verified with 

%RSD of RFs (%RSD ≤ 20%, according to EPA SW 846 Method 8000), and was acceptable for 

both TPH-Diesel and TPH-Motor Oil. 

 

3.3 Calibration Verification 

 

The method requires that (1) a mid-range check standard be analyzed prior to and after each 

analytical batch, and (2) the percent drift value be within ±15% of the true value.  All 

calibration verification analyses met the method requirements.  

 

3.4 Blanks 

 

Method Blank: Method blanks were prepared and analyzed as required. Target compounds 

were not detected at or above the PQLs in the method blank. 

 

cgrasso
Text Box



Pyron Environmental, Inc. 

Data Validation Report 

SemMaterials_Aug_2010_GW 

 

 Page 8 of 10

Confidential 

Attorney Client Work Product 

Prepared in Anticipation of Litigation 

Field Blank: Sample FB-081110 was a field blank. Target compounds were not detected at or 

above the PQLs in this sample. 

 

3.5 Surrogate Spikes 

 

Surrogate spikes were added to all samples as required by the method. All surrogate spike 

%R values were within the laboratory control criteria. 

 

3.6 Laboratory Control Samples (LCS) and LCS Duplicate (LCSD) 

 

LCS and LCSD analyses were performed as required.  All %R and RPD values met the 

laboratory control criteria. 

 

3.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses were performed on sample GMW-01-081110. All %R and RPD values met 

the laboratory control criteria. 

 

3.8 Reporting Limits 

 

The reported PQLs were supported with adequate ICAL concentrations and achieved the 

quantitation limit goals identified in the QAPP. 

 

3.9 Field Duplicates 

 

Samples UDCWM-4-081210 and UDCWM-4D-081210 were field duplicates. Sample results, 

RPD (or concentration difference) values, and data qualification are presented as follows: 

 

Compounds 

PQL 

(µg/L) 

Sample ID & Result (µg/L) 
RPD 

(%) 

Concentration 

Difference 

(µg/L) 

Data 

Qualifier UDCWM-4-081210 UDCWM-4D-081210 

Diesel 

Lube Oil 

50 

250 

190 

<250 

210 

260 

- 

- 

20 

260 
None 

 

The laboratory precision criterion (≤20%) was applied to evaluating the RPD values for field 

duplicate results greater than five times the PQL (5xPQL). For results less than 5xPQL, an 

advisory criterion of 2xPQL was applied to evaluating the concentration difference values. 

The field duplicate results met the field precision criteria. 

 

3.10 Overall Assessment of TPH-Diesel Extended Data Usability 

 

TPH-Diesel Extended data are of known quality and acceptable for use. 
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III. DATA VALIDATION SUMMARY 
 

 

1. DATA QUALIFICATION 

 

Qualified data and assigned qualifiers are summarized as follows: 

 

Sample ID Analyte 

Data 

Qualifier Reason 

Report 

Section 

GMW-01-081110 

Indeno(1,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

UJ 
The MS/MSD %R values were less 

than the lower control limits. 
2.8 

 

Data affected by associated blanks are qualified and results adjusted as follows: 

 

Sample ID Analyte 

Original 

Result  

Adjusted 

Result Unit 

Report 

Section 

FB-081110 Phenanthrene 0.021 J 0.1 U μg/L 
2.5 

MB 

GMW-01-081110 Benzo(a)pyrene 0.023 J 0.1 U μg/L 
2.5 

FB 

 

 

2. DATA QUALIFIER DEFINITION 

 

Data Qualifier Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 

concentration is an estimated value. 

U The analyte is considered not detected at the reported value for the sample. 

UJ 
The analyte is not detected above the sample quantitation limit, and the reported 

quantitation limit is an estimated value. 
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ACRONYMS 
 
 
%D  percent difference 

%R  percent recovery 

%RSD  percent relative standard deviation 

CCV  continuing calibration verification 

CF  calibration factor 

CLP  U.S. EPA Contract Laboratory Program 

COC  chain‐of‐custody 

DFTPP  decafluorotripheylphosphine 

DQO  data quality objective  

EPA  U.S. Environmental Protection Agency 

F&BI  Friedman & Bruya, Inc. 

GC/FID  gas chromatography/flame ionization detector 

GC/MS  gas chromatography/mass spectrometer 

ICAL  initial calibration 

LCS  laboratory control sample 

LCSD  laboratory control sample duplicate 

µg/L  micrograms per liter 

mg/L  milligrams per liter 

MDL  method detection limit 

MS  matrix spike 

MSD  matrix spike duplicate 

PAHs  polycyclic aromatic hydrocarbons 

PQL  practical quantitation limit 

QAPP  quality assurance project plan 

QA/QC  quality assurance/quality control 

RF  response factor 

RPD  relative percent difference 

SDG  sample delivery group 

SIM  selective ion monitoring 

TPH  total petroleum hydrocarbon 
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I. INTRODUCTION 
 
 

This report presents and discusses  findings of  the data validation performed on analytical 
data for groundwater samples collected during November 2010 for the referenced project.  
The laboratory report validated herein was submitted by Friedman & Bruya, Inc. (F&BI) and 
assigned F&BI’s project number 011128. 
 
A level III data validation was performed on this laboratory report.  The validation followed 
the  procedures  specified  in  USEPA  CLP  National  Functional  Guidelines  (EPA  2008)  with 
modifications to accommodate project and analytical method requirements. The numerical 
quality  assurance/quality  control  (QA/QC)  criteria  applied  to  the  validation  were  in 
accordance  with  those  specified  in  the  quality  assurance  project  plan  ([QAPP],  Golder 
Associates, Inc., July 2008) and the current performance‐based control limits established by 
the laboratory (laboratory control limits).  Instrument calibration, frequency of QC analyses, 
and  analytical  sequence  requirements  were  evaluated  against  the  respective  analytical 
methods. 
 
Validation  findings are discussed  in Section  II – Data Validation Findings, pertinent to the 
QC  parameters  for  each  type  of  analysis.    Qualified  data,  data  qualifiers,  qualification 
reasons, and qualifier definitions are presented in Section III ‐ Data Validation Summary.  
 
Samples collected during this sampling event and the associated analyses are summarized 
below: 
 

 Field Sample ID 
Laboratory 
Sample ID 

Sample 
Collection Date  Matrix 

Analysis 

PAHs  TPH‐Dx 

GMW‐06‐110810  011128‐01  11/08/10  Water  X  X 

GMW‐05‐110810  011128‐02  11/08/10  Water  X  X 

GMW‐02‐110910  011128‐03  11/09/10  Water  X  X 

GMW‐04‐110910  011128‐04  11/09/10  Water  X  X 

GMW‐01‐110910  011128‐05  11/09/10  Water  X  X 

FB‐110910  011128‐06  11/09/10  Water  X  X 

UDCMW‐4‐110910  011128‐07  11/09/10  FB  X  X 

UDCMW‐4D‐110910  011128‐08  11/09/10  Water  X  X 

GMW‐03‐110910  011128‐09  11/09/10  Water  X  X 

Notes: 
1. X ‐ The analysis was requested and performed on the sample. 
2. PAHs – Polycyclic aromatic hydrocarbons 
3. TPH‐Dx – Diesel and motor oil range total petroleum hydrocarbon (TPH) 
4. FB – Field blank 
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The  analytical  parameters  requested  for  the  samples,  the  respective  analytical methods, 
and the analytical laboratories are summarized below: 
 

Parameter  Analytical Method  Analytical Laboratory 

Polycyclic Aromatic Hydrocarbons  SW846 Method 8270D SIM 
Friedman & Bruya, Inc. (F&BI) 
Seattle, Washington 

Diesel and Motor Oil Range TPH  NWTPH‐Dx 

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

Edition, December 1996. 
2. NWTPH  ‐ Analytical Methods  for Petroleum Hydrocarbons, ECY 97‐602, Washington State Department of 

Ecology, June 1997 
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II. DATA VALIDATION FINDINGS 

 
 
1. Sample Custody, Preservation, and Analysis Completeness  
 

Sample  custody  was  maintained  and  documented  as  required  from  the  sample 
collection  to  the  receipt at  the  laboratory.   Samples were  received  intact and  in good 
condition  at  the  laboratory.  No  anomalies  were  found  in  relation  to  sample 
preservation, transport, and handling.  
 
 

2. PAHs by GC/MS (SW846 Method 8270D‐SIM) 
 

2.1 Holding Time 
 

Water  samples  should  be  extracted  within  7  days  of  collection  and  the  extracts 
analyzed  within  40  days  of  extraction.  All  samples  were  extracted  and  analyzed 
within the required holding times. 

 
2.2 GC/MS Instrument Performance Check 
 

Decafluorotripheylphosphine (DFTPP) tuning analysis was performed at the required 
frequency.  Relative abundance of all required ions met the method requirements.  
  

2.3 Initial Calibration (ICAL) 
 

The  method  requires  that  (1)  if  average  response  factor  (RF)  is  chosen  as  the 
quantitation  option,  the  percent  relative  standard  deviation  (%RSD)  value  of  the 
average  RF  should  be  ≤15%,  (2)  if  least‐square  linear  regression  is  chosen  for 
quantitation, the correlation coefficient (r) should be ≥0.99, (3) if six‐point non‐linear 
(quadratic)  curve  is  chosen  for  quantitation,  the  coefficient  of  determination  (r2) 
should be ≥0.99, and (4) the average RFs should be ≥0.05 (0.01 for poor responders) 
for  all  target  and  surrogate  compounds.  The  initial  calibrations met  the method 
requirements. 
 

2.4 Calibration Verification 
 

Continuing  calibration  verification  analyses  were  performed  at  the  required 
frequency  (the  beginning  of  each  12‐hour  analysis  period  prior  to  the  analysis  of 
method blank and  samples),  the percent difference  (%D) values were within ±20%, 
and  the  RFs were  ≥0.05  (≥0.01  for  poor  responders)  for  all  target  and  surrogate 
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compounds.  Calibration  verification  analyses  were  performed  at  the  required 
frequency. The %D values met the criteria. 

 
2.5 Blanks 
 

Method Blank: Method blanks were prepared analyzed at  the  required  frequency.  
Target  compounds  were  not  detected  at  or  above  the  method  detection  limits 
(MDLs) in the method blank. 
 
Field  Blank:  Sample  FB‐110910  was  a  field  blank.  Target  compounds  were  not 
detected at or above the MDLs in the method blank. 
 

2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 
 

LCS  and  LCS  duplicate  (LCSD)  analyses  were  performed  as  required.  The  percent 
recovery  (%R)  and  relative  percent  difference  (RPD)  values  were  within  the 
laboratory control criteria. 
 

2.7 Surrogate Spikes 
 
Surrogate spikes were added  to all samples as required by  the methods. %R values 
met the laboratory control limits. 
 

2.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD analyses were performed on  sample GMW‐01‐110910. All %R values met 
the laboratory control criteria, except for the following: 
 

Parent Sample  Analyte 

%R 

Control Limit 
Data 

Qualifier MS  MSD 

GMW‐01‐110910 
Indeno(1,2,3‐cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

36% 
33% 
34% 

40% 
35% 
38% 

50‐150% 
UJ 
UJ 
UJ 

 
All  RPD  values  for  the MS/MSD  were  within  the  control  criteria  except  that  for 
benzo(k)fluoranthene (25%). This compound was not detected  in the parent sample 
GMW‐01‐110910;  the higher  variability had no adverse effects on data quality. No 
data qualifying action was taken on this basis. 
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2.9 Internal Standards   
 

Proper  internal  standards were  added  to  all  samples.  Internal  standard  retention 
times were within the ±0.5 minute window of the associated standard in all samples. 
All internal standard intensity met the method requirement of –50% to +100% of the 
associated standard. 
 

2.10 Laboratory Quantitation Limits 
 
The PQLs were specified at 0.01 µg/L  for benzo(g.h.i)perylene, naphthalene, and all 
carcinogenic  PAHs,  and  at  0.1  µg/L  for  the  remaining  PAHs  in  the  QAPP.  The 
laboratory  reported  PQLs  at  0.1  µg/L  for  all  target  PAHs,  and  non‐detects  were 
evaluated down to the MDLs (ranging from 0.0026 to 0.008 µg/L).  The reported PQLs 
were  supported  with  proper  initial  calibration  concentrations  for  all  target 
compounds.   Reported MDLs were supported with  the MDL study presented  in  the 
laboratory  report.  Since  PAHs were  not  detected  in  all  field  samples,  the  project‐
expected detection limits were considered achieved. 
 

2.11 Field Duplicates 
 

Samples  UDCWM‐4‐110910  and  UDCWM‐4D‐110910 were  field  duplicates.  Target 
PAHs were not detected at or above  the MDLs  in either sample;  the  field precision 
was within the acceptance criteria. 
 

2.12 Overall Assessment of PAHs Data Usability 
 
PAHs data are of known quality and acceptable for use as qualified. 
 

 
3. TPH‐Diesel and Motor Oil by GC/FID (Method NWTPH‐Dx) 
 
3.1 Holding Time 
 

Water samples should be extracted within seven days of collection; extracts should 
be analyzed within 40 days of extraction. All  samples were extracted and analyzed 
within the required holding times. 
 

3.2 Initial Calibration 
 

The method requires  that  (1) a minimum of 5‐point calibration be performed using 
individual petroleum product reference standards to ensure the proper identification 
and  quantitation  of  petroleum  hydrocarbons  in  samples,  (2)  the  calibration  curve 
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includes a sufficiently low standard to provide the necessary reporting limits, and (3) 
the linear working range of the instrument be defined. 
 
The ICAL met the method requirements.  The linearity of the ICAL curve was verified 
with %RSD of RFs  (%RSD  ≤ 20%, according  to EPA SW 846 Method 8000), and was 
acceptable for both TPH‐Diesel and TPH‐Motor Oil. 

 
3.3 Calibration Verification 
 

The method  requires  that  (1) a mid‐range check standard be analyzed prior  to and 

after each analytical batch, and (2) the percent drift value be within 15% of the true 
value.  All calibration verification analyses met the method requirements.  

 
3.4 Blanks 
 

Method  Blank:  Method  blanks  were  prepared  and  analyzed  as  required.  Target 
compounds were not detected at or above the practical quantitation limits (PQLs) in 
the method blank. 
 
Field  Blank:  Sample  FB‐110910  was  a  field  blank.  Target  compounds  were  not 
detected at or above the PQLs in this sample. 
 

3.5 Surrogate Spikes 
 

Surrogate spikes were added to all samples as required by the method. All surrogate 
spike %R values were within the laboratory control criteria. 

 
3.6 Laboratory Control Samples (LCS) and LCS Duplicate (LCSD) 

 
LCS and LCSD analyses were performed as required.  All %R and RPD values met the 
laboratory control criteria. 
 

3.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD  analyses  were  performed  on  sample  GMW‐01‐110910.  All  %R  and  RPD 
values met the laboratory control criteria. 

 
3.8 Reporting Limits 
 

The reported PQLs were supported with adequate ICAL concentrations and achieved 
the quantitation limit goals identified in the QAPP. 
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3.9 Field Duplicates 
 
Samples  UDCWM‐4‐110910  and  UDCWM‐4D‐110910 were  field  duplicates.  Target 
PAHs were not detected at or above  the MDLs  in either sample;  the  field precision 
was within the acceptance criteria. 
 

3.10 Overall Assessment of TPH‐Diesel Extended Data Usability 
 

TPH‐Diesel Extended data are of known quality and acceptable for use. 
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III. DATA VALIDATION SUMMARY 
 
 

1. DATA QUALIFICATION 
 
Qualified data and assigned qualifiers are summarized as follows: 
 

Sample ID  Analyte 
Data 

Qualifier  Reason 
Report 
Section 

GMW‐01‐081110 
Indeno(1,2,3‐cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

UJ 
The MS/MSD %R values were 
less than the lower control 
limits. 

2.8 

 
 

2. DATA QUALIFIER DEFINITION 
 

Data Qualifier  Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 
concentration is an estimated value. 

U  The analyte is considered not detected at the reported value for the sample. 

UJ 
The analyte is not detected above the sample quantitation limit, and the reported 
quantitation limit is an estimated value. 
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ACRONYMS 
 
 
%D  percent difference 

%R  percent recovery 

%RSD  percent relative standard deviation 

CCV  continuing calibration verification 

CF  calibration factor 

CLP  U.S. EPA Contract Laboratory Program 

COC  chain‐of‐custody 

DFTPP  decafluorotripheylphosphine 

DQO  data quality objective  

EPA  U.S. Environmental Protection Agency 

F&BI  Friedman & Bruya, Inc. 

GC/FID  gas chromatography/flame ionization detector 

GC/MS  gas chromatography/mass spectrometer 

ICAL  initial calibration 

LCS  laboratory control sample 

LCSD  laboratory control sample duplicate 

µg/L  micrograms per liter 

mg/L  milligrams per liter 

MDL  method detection limit 

MS  matrix spike 

MSD  matrix spike duplicate 

PAHs  polycyclic aromatic hydrocarbons 

PQL  practical quantitation limit 

QAPP  quality assurance project plan 

QA/QC  quality assurance/quality control 

RF  response factor 

RPD  relative percent difference 

SDG  sample delivery group 

SIM  selective ion monitoring 

TPH  total petroleum hydrocarbon 
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I. INTRODUCTION 
 
 

This report presents and discusses  findings of  the data validation performed on analytical 
data  for groundwater samples collected during February 2011  for  the  referenced project.  
The laboratory report validated herein was submitted by Friedman & Bruya, Inc. (F&BI) and 
assigned F&BI’s project number 102174. 
 
A level III data validation was performed on this laboratory report.  The validation followed 
the  procedures  specified  in  USEPA  CLP  National  Functional  Guidelines  (EPA  2008)  with 
modifications to accommodate project and analytical method requirements. The numerical 
quality  assurance/quality  control  (QA/QC)  criteria  applied  to  the  validation  were  in 
accordance  with  those  specified  in  the  quality  assurance  project  plan  ([QAPP],  Golder 
Associates, Inc., July 2008) and the current performance‐based control limits established by 
the laboratory (laboratory control limits).  Instrument calibration, frequency of QC analyses, 
and  analytical  sequence  requirements  were  evaluated  against  the  respective  analytical 
methods. 
 
Validation  findings are discussed  in Section  II – Data Validation Findings, pertinent to the 
QC  parameters  for  each  type  of  analysis.    Qualified  data,  data  qualifiers,  qualification 
reasons, and qualifier definitions are presented in Section III ‐ Data Validation Summary.  
 
Samples collected during this sampling event and the associated analyses are summarized 
below: 
 

 Field Sample ID 
Laboratory 
Sample ID 

Sample 
Collection Date  Matrix 

Analysis 

PAHs  TPH‐Dx 

GMW‐06‐021411  102174‐01  02/14/11  Water  X  X 

GMW‐05‐021411  102174‐02  02/14/11  Water  X  X 

GMW‐04‐021411  102174‐03  02/14/11  Water  X  X 

GMW‐03‐021511  102174‐04  02/15/11  Water  X  X 

GMW‐02‐021511  102174‐05  02/15/11  Water  X  X 

GMW‐01‐021511  102174‐06  02/15/11  Water  X  X 

FB‐021511  102174‐07  02/15/11  FB  X  X 

UDCMW‐4‐021511  102174‐08  02/15/11  Water  X  X 

UDCMW‐4D‐021511  102174‐09  02/15/11  Water  X  X 

Notes: 
1. X ‐ The analysis was requested and performed on the sample. 
2. PAHs – Polycyclic aromatic hydrocarbons 
3. TPH‐Dx – Diesel and motor oil range total petroleum hydrocarbon (TPH) 
4. FB – Field blank 
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The  analytical  parameters  requested  for  the  samples,  the  respective  analytical methods, 
and the analytical laboratories are summarized below: 
 

Parameter  Analytical Method  Analytical Laboratory 

Polycyclic Aromatic Hydrocarbons  SW846 Method 8270D SIM 
Friedman & Bruya, Inc. (F&BI) 
Seattle, Washington 

Diesel and Motor Oil Range TPH  NWTPH‐Dx 

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

Edition, December 1996. 
2. NWTPH  ‐ Analytical Methods  for Petroleum Hydrocarbons, ECY 97‐602, Washington State Department of 

Ecology, June 1997 
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II. DATA VALIDATION FINDINGS 

 
 
1. Sample Custody, Preservation, and Analysis Completeness  
 

Sample  custody  was  maintained  and  documented  as  required  from  the  sample 
collection  to  the  receipt at  the  laboratory.   Samples were  received  intact and  in good 
condition  at  the  laboratory.  No  anomalies  were  found  in  relation  to  sample 
preservation, transport, and handling.  
 
 

2. PAHs by GC/MS (SW846 Method 8270D‐SIM) 
 

2.1 Holding Time 
 

Water  samples  should  be  extracted  within  7  days  of  collection  and  the  extracts 
analyzed  within  40  days  of  extraction.  All  samples  were  extracted  and  analyzed 
within the required holding times. 

 
2.2 GC/MS Instrument Performance Check 
 

Decafluorotripheylphosphine (DFTPP) tuning analysis was performed at the required 
frequency.  Relative abundance of all required ions met the method requirements.  
  

2.3 Initial Calibration (ICAL) 
 

The  method  requires  that  (1)  if  average  response  factor  (RF)  is  chosen  as  the 
quantitation  option,  the  percent  relative  standard  deviation  (%RSD)  value  of  the 
average  RF  should  be  ≤15%,  (2)  if  least‐square  linear  regression  is  chosen  for 
quantitation, the correlation coefficient (r) should be ≥0.99, (3) if six‐point non‐linear 
(quadratic)  curve  is  chosen  for  quantitation,  the  coefficient  of  determination  (r2) 
should be ≥0.99, and (4) the average RFs should be ≥0.05 (0.01 for poor responders) 
for  all  target  and  surrogate  compounds.  The  initial  calibrations met  the method 
requirements. 
 

2.4 Calibration Verification 
 

Continuing  calibration  verification  analyses  were  performed  at  the  required 
frequency  (the  beginning  of  each  12‐hour  analysis  period  prior  to  the  analysis  of 
method blank and  samples),  the percent difference  (%D) values were within ±20%, 
and  the  RFs were  ≥0.05  (≥0.01  for  poor  responders)  for  all  target  and  surrogate 
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compounds.  Calibration  verification  analyses  were  performed  at  the  required 
frequency. The %D values met the criteria. 

 
2.5 Blanks 
 

Method Blank: Method blanks were prepared analyzed at  the  required  frequency.  
Target  compounds  were  not  detected  at  or  above  the  method  detection  limits 
(MDLs)  in  the  method  blank,  except  benzo(g,h,i)perylene.  This  compound  was 
detected  at  0.022  µg/L  in  the method  blank,  but  not  detected  in  any  of  the  field 
samples. No data qualifying action was required. 
 
Field Blank: Sample FB‐021511 was a field blank. Chrysene and phenanthrene were 
both detected at 0.021 µg/L, but were not detected in any of the field samples. Data 
qualifying was not required. 
 

2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 
 

LCS  and  LCS  duplicate  (LCSD)  analyses  were  performed  as  required.  The  percent 
recovery  (%R)  and  relative  percent  difference  (RPD)  values  were  within  the 
laboratory control criteria. 
 

2.7 Surrogate Spikes 
 
Surrogate spikes were added  to all samples as required by  the methods. %R values 
met the laboratory control limits. 
 

2.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD analyses were performed on  sample GMW‐01‐021511. All %R values met 
the laboratory control criteria, except for the following: 
 

Parent Sample  Analyte 

%R 

Control Limit 
Data 

Qualifier MS  MSD 

GMW‐01‐021511 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 

36% 
36% 

39% 
36% 

50‐150%  UJ 

 
All RPD values for the MS/MSD were within the control criteria. 

 
2.9 Internal Standards   
 

Proper  internal  standards were  added  to  all  samples.  Internal  standard  retention 
times were within the ±0.5 minute window of the associated standard in all samples. 
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All internal standard intensity met the method requirement of –50% to +100% of the 
associated standard. 
 

2.10 Laboratory Quantitation Limits 
 
The  reporting  limits  (RLs)  were  specified  at  0.01  µg/L  for  benzo(g,h,i)perylene, 
naphthalene, and all carcinogenic PAHs, and at 0.1 µg/L for the remaining PAHs in the 
QAPP. The laboratory reported PQLs at 0.1 µg/L for all target PAHs, and non‐detects 
were evaluated down to the MDLs (ranging from 0.0026 to 0.008 µg/L).  The reported 
RLs  were  supported  with  proper  initial  calibration  concentrations  for  all  target 
compounds.   Reported MDLs were supported with  the MDL study presented  in  the 
laboratory  report.  Since  PAHs were  not  detected  in  all  field  samples,  the  project‐
expected detection limits were considered achieved. 
 

2.11 Field Duplicates 
 

Samples  UDCWM‐4‐021511  and  UDCWM‐4D‐021511 were  field  duplicates.  Target 
PAHs were not detected at or above  the MDLs  in either sample;  the  field precision 
was within the acceptance criteria. 
 

2.12 Overall Assessment of PAHs Data Usability 
 
PAHs data are of known quality and acceptable for use as qualified. 
 

 
3. TPH‐Diesel and Motor Oil by GC/FID (Method NWTPH‐Dx) 
 
3.1 Holding Time 
 

Water samples should be extracted within seven days of collection; extracts should 
be analyzed within 40 days of extraction. All  samples were extracted and analyzed 
within the required holding times. 
 

3.2 Initial Calibration 
 

The method requires  that  (1) a minimum of 5‐point calibration be performed using 
individual petroleum product reference standards to ensure the proper identification 
and  quantitation  of  petroleum  hydrocarbons  in  samples,  (2)  the  calibration  curve 
includes a sufficiently low standard to provide the necessary reporting limits, and (3) 
the linear working range of the instrument be defined. 
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The ICAL met the method requirements.  The linearity of the ICAL curve was verified 
with %RSD of RFs  (%RSD  ≤ 20%, according  to EPA SW 846 Method 8000), and was 
acceptable for both TPH‐Diesel and TPH‐Motor Oil. 

 
3.3 Calibration Verification 
 

The method  requires  that  (1) a mid‐range check standard be analyzed prior  to and 

after each analytical batch, and (2) the percent drift value be within 15% of the true 
value.  All calibration verification analyses met the method requirements.  

 
3.4 Blanks 
 

Method  Blank:  Method  blanks  were  prepared  and  analyzed  as  required.  Target 
compounds were not detected at or above the RLs in the method blank. 
 
Field  Blank:  Sample  FB‐021511  was  a  field  blank.  Target  compounds  were  not 
detected at or above the RLs in this sample. 
 

3.5 Surrogate Spikes 
 

Surrogate spikes were added to all samples as required by the method. All surrogate 
spike %R values were within the laboratory control criteria. 

 
3.6 Laboratory Control Samples (LCS) and LCS Duplicate (LCSD) 

 
LCS and LCSD analyses were performed as required.  All %R and RPD values met the 
laboratory control criteria. 
 

3.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD  analyses  were  performed  on  sample  GMW‐01‐021511.  All  %R  and  RPD 
values met the laboratory control criteria. 

 
3.8 Reporting Limits 
 

The reported PQLs were supported with adequate ICAL concentrations and achieved 
the quantitation limit goals identified in the QAPP. 

 
3.9 Field Duplicates 

 
Samples UDCWM‐4‐021511 and UDCWM‐4D‐021511 were field duplicates. The RPD 
values were within 20% for both diesel and motor oil range TPH as presented below: 
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Analyte  Unit  RL  UDCMW‐4‐021511  UDCMW‐4D‐021511  RPD 

TPH‐Diesel  µg/L  50  210  230  9% 

TPH‐Lube Oil  µg/L  250  350  400  13% 

 
3.10 Overall Assessment of TPH‐Diesel Extended Data Usability 
 

TPH‐Diesel Extended data are of known quality and acceptable for use. 
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III. DATA VALIDATION SUMMARY 
 
 

1. DATA QUALIFICATION 
 
Qualified data and assigned qualifiers are summarized as follows: 
 

Sample ID  Analyte 
Data 

Qualifier  Reason 
Report 
Section 

GMW‐01‐021511 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 

UJ 
The MS/MSD %R values were 
less than the lower control 
limits. 

2.8 

 
 

2. DATA QUALIFIER DEFINITION 
 

Data Qualifier  Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 
concentration is an estimated value. 

U  The analyte is considered not detected at the reported value for the sample. 

UJ 
The analyte is not detected above the sample quantitation limit, and the reported 
quantitation limit is an estimated value. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Approved by:                                        Date:      05/26/2011 
        Mingta Lin 
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ACRONYMS 
 
 
%D  percent difference 

%R  percent recovery 

%RSD  percent relative standard deviation 

CCV  continuing calibration verification 

CF  calibration factor 

CLP  U.S. EPA Contract Laboratory Program 

COC  chain‐of‐custody 

DFTPP  decafluorotripheylphosphine 

DQO  data quality objective  

EPA  U.S. Environmental Protection Agency 

F&BI  Friedman & Bruya, Inc. 

GC/FID  gas chromatography/flame ionization detector 

GC/MS  gas chromatography/mass spectrometer 

ICAL  initial calibration 

LCS  laboratory control sample 

LCSD  laboratory control sample duplicate 

µg/L  micrograms per liter 

mg/L  milligrams per liter 

MDL  method detection limit 

MS  matrix spike 

MSD  matrix spike duplicate 

PAHs  polycyclic aromatic hydrocarbons 

PQL  practical quantitation limit 

QAPP  quality assurance project plan 

QA/QC  quality assurance/quality control 

RF  response factor 

RPD  relative percent difference 

SDG  sample delivery group 

SIM  selective ion monitoring 

TPH  total petroleum hydrocarbon 
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I. INTRODUCTION 
 
 

This report presents and discusses  findings of  the data validation performed on analytical 
data for groundwater samples collected during May 2011 for the referenced project.   The 
laboratory  report  validated  herein was  submitted  by  Friedman &  Bruya,  Inc.  (F&BI)  and 
assigned F&BI’s project number 105158. 
 
A level III data validation was performed on this laboratory report.  The validation followed 
the  procedures  specified  in  USEPA  CLP  National  Functional  Guidelines  (EPA  2008)  with 
modifications to accommodate project and analytical method requirements. The numerical 
quality  assurance/quality  control  (QA/QC)  criteria  applied  to  the  validation  were  in 
accordance  with  those  specified  in  the  quality  assurance  project  plan  ([QAPP],  Golder 
Associates, Inc., July 2008) and the current performance‐based control limits established by 
the laboratory (laboratory control limits).  Instrument calibration, frequency of QC analyses, 
and  analytical  sequence  requirements  were  evaluated  against  the  respective  analytical 
methods. 
 
Validation  findings are discussed  in Section  II – Data Validation Findings, pertinent to the 
QC  parameters  for  each  type  of  analysis.    Qualified  data,  data  qualifiers,  qualification 
reasons, and qualifier definitions are presented in Section III ‐ Data Validation Summary.  
 
Samples collected during this sampling event and the associated analyses are summarized 
below: 
 

 Field Sample ID 
Laboratory 
Sample ID 

Sample 
Collection Date  Matrix 

Analysis 

PAHs  TPH‐Dx 

GMW‐06‐051011  105158‐01  05/10/11  Water  X  X 

GMW‐05‐051011  105158‐02  05/10/11  Water  X  X 

GMW‐04‐051011  105158‐03  05/10/11  Water  X  X 

GMW‐03‐051011  105158‐04  05/10/11  Water  X  X 

GMW‐02‐051011  105158‐05  05/10/11  Water  X  X 

GMW‐01‐051011  105158‐06  05/10/11  Water  X  X 

UDCMW‐4‐051011  105158‐07  05/10/11  Water  X  X 

UDCMW‐4D‐051011  105158‐08  05/10/11  Water  X  X 

FB‐051011  105158‐09  05/10/11  FB  X  X 

Notes: 
1. X ‐ The analysis was requested and performed on the sample. 
2. PAHs – Polycyclic aromatic hydrocarbons 
3. TPH‐Dx – Diesel and motor oil range total petroleum hydrocarbon (TPH) 
4. FB – Field blank 
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The  analytical  parameters  requested  for  the  samples,  the  respective  analytical methods, 
and the analytical laboratories are summarized below: 
 

Parameter  Analytical Method  Analytical Laboratory 

Polycyclic Aromatic Hydrocarbons  SW846 Method 8270D SIM 
Friedman & Bruya, Inc. (F&BI) 
Seattle, Washington 

Diesel and Motor Oil Range TPH  NWTPH‐Dx 

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

Edition, December 1996. 
2. NWTPH  ‐ Analytical Methods  for Petroleum Hydrocarbons, ECY 97‐602, Washington State Department of 

Ecology, June 1997 
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II. DATA VALIDATION FINDINGS 

 
 
1. Sample Custody, Preservation, and Analysis Completeness  
 

Sample  custody  was  maintained  and  documented  as  required  from  the  sample 
collection  to  the  receipt at  the  laboratory.   Samples were  received  intact and  in good 
condition  at  the  laboratory.  No  anomalies  were  found  in  relation  to  sample 
preservation, transport, and handling.  
 
 

2. PAHs by GC/MS (SW846 Method 8270D‐SIM) 
 

2.1 Holding Time 
 

Water  samples  should  be  extracted  within  7  days  of  collection  and  the  extracts 
analyzed  within  40  days  of  extraction.  All  samples  were  extracted  and  analyzed 
within the required holding times. 

 
2.2 GC/MS Instrument Performance Check 
 

Decafluorotripheylphosphine (DFTPP) tuning analysis was performed at the required 
frequency.  Relative abundance of all required ions met the method requirements.  
  

2.3 Initial Calibration (ICAL) 
 

The  method  requires  that  (1)  if  average  response  factor  (RF)  is  chosen  as  the 
quantitation  option,  the  percent  relative  standard  deviation  (%RSD)  value  of  the 
average  RF  should  be  ≤15%,  (2)  if  least‐square  linear  regression  is  chosen  for 
quantitation, the correlation coefficient (r) should be ≥0.99, (3) if six‐point non‐linear 
(quadratic)  curve  is  chosen  for  quantitation,  the  coefficient  of  determination  (r2) 
should be ≥0.99, and (4) the average RFs should be ≥0.05 (0.01 for poor responders) 
for  all  target  and  surrogate  compounds.  The  initial  calibrations met  the method 
requirements. 
 

2.4 Calibration Verification 
 

Continuing  calibration  verification  analyses  were  performed  at  the  required 
frequency  (the  beginning  of  each  12‐hour  analysis  period  prior  to  the  analysis  of 
method blank and  samples),  the percent difference  (%D) values were within ±20%, 
and  the  RFs were  ≥0.05  (≥0.01  for  poor  responders)  for  all  target  and  surrogate 
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compounds.  Calibration  verification  analyses  were  performed  at  the  required 
frequency. The %D values met the criteria. 

 
2.5 Blanks 
 

Method Blank: Method blanks were prepared analyzed at  the  required  frequency.  
Target  compounds  were  not  detected  at  or  above  the  method  detection  limits 
(MDLs) in the method blank. 
 
Field  Blank:  Sample  FB‐051011  was  a  field  blank.  Target  compounds  were  not 
detected at or above the MDLs in this sample. 
 

2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 
 

LCS  and  LCS  duplicate  (LCSD)  analyses  were  performed  as  required.  The  percent 
recovery  (%R)  and  relative  percent  difference  (RPD)  values  were  within  the 
laboratory control criteria. 
 

2.7 Surrogate Spikes 
 
Surrogate spikes were added  to all samples as required by  the methods. %R values 
met the laboratory control limits. 
 

2.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD analyses were performed on  sample GMW‐01‐051011. All %R values met 
the laboratory control criteria, except for the following: 
 

Parent Sample  Analyte 

%R 

Control Limit 
Data 

Qualifier MS  MSD 

GMW‐01‐051011 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 

45% 
45% 

47% 
48% 

50‐150%  UJ 

 
All RPD values for the MS/MSD were within the control criteria. 

 
2.9 Internal Standards   
 

Proper  internal  standards were  added  to  all  samples.  Internal  standard  retention 
times were within the ±0.5 minute window of the associated standard in all samples. 
All internal standard intensity met the method requirement of –50% to +100% of the 
associated standard. 
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2.10 Laboratory Quantitation Limits 
 
The  reporting  limits  (RLs)  were  specified  at  0.01  µg/L  for  benzo(g,h,i)perylene, 
naphthalene, and all carcinogenic PAHs, and at 0.1 µg/L for the remaining PAHs in the 
QAPP. The laboratory reported PQLs at 0.1 µg/L for all target PAHs, and non‐detects 
were evaluated down to the MDLs (ranging from 0.0026 to 0.008 µg/L).  The reported 
RLs  were  supported  with  proper  initial  calibration  concentrations  for  all  target 
compounds.   Reported MDLs were supported with  the MDL study presented  in  the 
laboratory  report.  Since  PAHs were  not  detected  in  all  field  samples,  the  project‐
expected detection limits were considered achieved. 
 

2.11 Field Duplicates 
 

Samples  UDCWM‐4‐051011  and  UDCWM‐4D‐051011 were  field  duplicates.  Target 
PAHs  were  not  detected  at  or  above  the  MDLs  in  either  sample,  except  that 
acenaphthene  was  detected  at  0.021  µg/L  in  sample  UDCWM‐4‐051011.  The 
detection and the concentration difference between the duplicates was less than was 
the reporting limit (RL); the field precision was within the acceptance criteria. 
 

2.12 Overall Assessment of PAHs Data Usability 
 
PAHs data are of known quality and acceptable for use as qualified. 
 

 
3. TPH‐Diesel and Motor Oil by GC/FID (Method NWTPH‐Dx) 
 
3.1 Holding Time 
 

Water samples should be extracted within seven days of collection; extracts should 
be analyzed within 40 days of extraction. All  samples were extracted and analyzed 
within the required holding times. 
 

3.2 Initial Calibration 
 

The method requires  that  (1) a minimum of 5‐point calibration be performed using 
individual petroleum product reference standards to ensure the proper identification 
and  quantitation  of  petroleum  hydrocarbons  in  samples,  (2)  the  calibration  curve 
includes a sufficiently low standard to provide the necessary reporting limits, and (3) 
the linear working range of the instrument be defined. 
 
The ICAL met the method requirements.  The linearity of the ICAL curve was verified 
with %RSD of RFs  (%RSD  ≤ 20%, according  to EPA SW 846 Method 8000), and was 
acceptable for both TPH‐Diesel and TPH‐Motor Oil. 
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3.3 Calibration Verification 
 

The method  requires  that  (1) a mid‐range check standard be analyzed prior  to and 

after each analytical batch, and (2) the percent drift value be within 15% of the true 
value.  All calibration verification analyses met the method requirements.  

 
3.4 Blanks 
 

Method  Blank:  Method  blanks  were  prepared  and  analyzed  as  required.  Target 
compounds were not detected at or above the RLs in the method blank. 
 
Field  Blank:  Sample  FB‐051011  was  a  field  blank.  Target  compounds  were  not 
detected at or above the RLs in this sample. 
 

3.5 Surrogate Spikes 
 

Surrogate spikes were added to all samples as required by the method. All surrogate 
spike %R values were within the laboratory control criteria. 

 
3.6 Laboratory Control Samples (LCS) and LCS Duplicate (LCSD) 

 
LCS and LCSD analyses were performed as required.  All %R and RPD values met the 
laboratory control criteria. 
 

3.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 
 

MS/MSD  analyses  were  performed  on  sample  GMW‐01‐051011.  All  %R  and  RPD 
values met the laboratory control criteria. 

 
3.8 Reporting Limits 
 

The reported PQLs were supported with adequate ICAL concentrations and achieved 
the quantitation limit goals identified in the QAPP. 

 
3.9 Field Duplicates 

 
Samples  UDCWM‐4‐051011  and  UDCWM‐4D‐051011  were  field  duplicates.  TPH‐
Diesel  was  detected  at  74  µg/L  and  79  µg/L  in  the  samples  respectively.  The 
concentration  difference  value  (5 µg/L) was within  less  than  the RL  (50 µg/L);  the 
lfield precision was within the acceptance criteria.   
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3.10 Overall Assessment of TPH‐Diesel Extended Data Usability 
 

TPH‐Diesel Extended data are of known quality and acceptable for use. 

jshaha
Text Box



Pyron Environmental, Inc. 
Data Validation Report 
SemMaterials_Aug_2010_GW 

 

 Page 10 of 11

Confidential 
Attorney Client Work Product 

Prepared in Anticipation of Litigation 

III. DATA VALIDATION SUMMARY 
 
 

1. DATA QUALIFICATION 
 
Qualified data and assigned qualifiers are summarized as follows: 
 

Sample ID  Analyte 
Data 

Qualifier  Reason 
Report 
Section 

GMW‐01‐051011 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 

UJ 
The MS/MSD %R values were 
less than the lower control 
limits. 

2.8 

 
 

2. DATA QUALIFIER DEFINITION 
 

Data Qualifier  Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 
concentration is an estimated value. 

U  The analyte is considered not detected at the reported value for the sample. 

UJ 
The analyte is not detected above the sample quantitation limit, and the reported 
quantitation limit is an estimated value. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Approved by:                                        Date:      06/29/2011 
        Mingta Lin 
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350 Madison Avenue North 401 Second Avenue S, Suite  201 
Bainbridge Island, Washington  98110  Seattle, Washington  98104 
(206) 780-9370  (206) 328-7443 
 

DATE:  12/30/11 PROJECT NO.  090190.006 WEATHER:  OVERCAST / RAIN, 42º F 

PROJECT NAME:  SemMaterials Site CLIENT:  HUSKY ENGERGY 

EQUIPMENT USED:  N/A PROJECT LOCATION:  SPOKANE 

 
THE FOLLOWING WAS NOTED: 
 
Site was visited after approximately 1/2-inches of rain recorded locally over the prior four days of precipitation (Data 
Source: Weather Station KSFF approximately 2-miles southeast of site).  
 
Met with Scott Blubaugh, project manager with Western States Asphalt Inc. (tenant) at approximately 10:00 AM.  Scott 
provided general background information related to the site in addition to a sitemap.  Per Scott, there is no formal 
drainage system (inlets, conveyance piping, drywells, etc.) and that surface water runoff generally pools in low lying 
areas where it infiltrates (if possible) or otherwise evaporates.  Scott also identified 3-locations (numbered 1, 2 and 3) 
which are identified as locations for water quality sampling to satisfy drainage permit requirements.  
 
Upon review of the site, no formal drainage system was observed which coincides with Scott’s remarks.  Standing 
water was observed in multiple locations including those identified as sampling locations.  Sampling location numbered 
as 1, 2 and 3 were approximately field located along the mid-north, southeast corner and mid-southern limits of the 
site, respectively.  Photos were taken (attached). 
 
The site is generally impervious (asphalt, concrete) or semi-pervious (asphalt treated gravel, gravel).  Small amount of 
pervious surface (lawn) were observed adjacent to the scale house which are estimated to comprise less than 1% of 
the surface area.   
 
Drainage patterns are generally radial (outward) with the high point in the site topography near the office building 
located in the western portion of the site.  The majority of surface water runoff collected from prior rainfall events was 
evident in the general vicinity of identified sample locations.   
 
Sample Location #1; Sample Location #1 is located along the northern limit, immediately east of the main vehicular 
access to the site in a low lying depression.  Tributary area of sample location #1 appears comprise less than 1/6 of 
the site area and is bounded by the berm to the north, main vehicular access to the west and the railway line to the 
south (which traverses the site). Significant ponding was observed likely resulting from poorly draining underlying silty 
soils.  
 
Sample Location #2; Sample Location #2 is located in the southeast corner of the site in the vicinity of two large steel 
tanks in a low lying depression.  Tributary area of Sample Location #2 appears to comprise a significant portion of the 
site (up to 1/2 of total area) and is bound by the railway to the north, ecology block walls / berm to the east and south 
and a topographic divide to the west.   Ponding appeared to have receded from greater limits which encompasses the 
majority of the footprint (north, south and east) of the two large steel tanks in the southeast corner of the site.   A 
second significant pool of standing water was observed along the southern limit of the site within the tributary area of 
Sample Location #2.  This pool appears to overflow to the east towards Sample Location #2 when full to capacity.  
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Sample Location #3; Sample Location #3 is located near the midpoint of the southern limit of the site in a low lying 
depression immediately west of the Shop Building.  Tributary area of Sample Location #3 appears to comprise more 
than 1/6 of the site and is bound by topographic divides to the east and west, the railway to the north and an ecology 
block wall / berm to the south.  Standing water was observed at Sample Location #3 at time of observation.  Water 
levels appear to have receded from recent limits.  Ground cover in this area is characterized as gravel surfacing.  
 
A final sub-basin on the site is located at the western limit which comprises approximately 1/6 of the site area.  Surface 
water runoff from this tributary area appears to collect and infiltrate relatively quickly at the extreme southwest corner 
of the site.  The majority of ground cover in this sub-basin is semi-pervious gravel surfacing which may contribute to 
lower runoff in this area when compared to other regions of this site in general.  No standing water was observed in 
low lying areas at the time of visit.  
 
One additional region of note is located in the northeast tank farm region where dual containment of tanks prevents 
surface water runoff.  Ground cover in this area is 100% impervious consisting of concrete and asphalt and is bounded 
by concrete walls.  Small amounts of ponding water was observed in the northeast and southwest limits of this region.  
 
Based upon review of the topography and conditions at the site it does not appear as though precipitation exits the site 
as surface water runoff.  One exception may be along the southern limit where topography favors some pooling in 
lower lying areas which may receive overflow / runoff from the site.  
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Site Photographs 
 
 

 
 

Photo 1 – Sample Location No. 1, View Looking West 
 
 
 
 
 

 
 

Photo 3 – East of Sample Location No. 1,  
View Looking East 

 
 

 
 

Photo 2 - Sample Location No. 1, View Looking East 
 
 

 
 

 
 

Photo 4 - Sample Location No. 2,  
View Looking Southeast 
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Photo 5 – North of Sample Location No. 2,  
View Looking Southeast 

 

 
 

Photo 7 – West of Sample Location No. 2,  
View Looking East 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

Photo 6 – West of Sample Location No. 2,  
View Looking South 

 
 

 
 

Photo 8 - Sample Location No. 3, View Looking South  
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Photo 9 - Sample Location No. 3, View Looking West 
 
 
 
 
 

 
 

Photo 10 – Southwest Corner of Site,  
View Looking Southwest 
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                     Photograph 1 – View of Northeast Tank Farm along South Exterior Wall (February 2011). 

 

 
                     Photograph 2 – View of Northeast Tank Farm looking toward East Wall (February 2011). 
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              Photograph 3 – View of Northeast Tank Farm Interior (February 2011). 

 

 
              Photograph 4 – View of Northeast Tank Farm Interior (May 2011). 
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                       Photograph 5 – View of Northeast Tank Farm towards Northeast Wall (May 2011). 

 

 

 



  

 

APPENDIX J 

Simplified Terrestrial Ecological 
Evaluation  



 

Table 749-1  

Simplified Terrestrial Ecological Evaluation-Exposure Analysis Procedure 

Estimate the area of contiguous (connected) undeveloped land on the site or within 500 feet of any 
area of the site to the nearest 1/2 acre (1/4 acre if the area is less than 0.5 acre).   
1) From the table below, find the number of points corresponding to the area and 
enter this number in the field to the right.          5          

Area (acres)         Points
0.25 or less                4

0.5                          5
1.0                          6
1.5                          7
2.0                          8
2.5                          9
3.0                        10
3.5                        11
4.0 or more           12

   

2) Is this an industrial or commercial property?  If yes, enter a score of 3.  If no, enter 
a score of 1  3 

3)a  Enter a score in the box to the right for the habitat quality of the site, using the 
following rating systemb.   High=1,   Intermediate=2,   Low=3  1* 

4)  Is the undeveloped land likely to attract wildlife?  If yes, enter a score of 1 in the 
box to the right.  If no, enter a score of 2.c  1*  

5) Are there any of the following soil contaminants present:  Chlorinated 
dioxins/furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, 
endosulfan, endrin, heptachlor, benzene hexachloride, toxaphene, hexachlorobenzene, 
pentachlorophenol, pentachlorobenzene?  If yes, enter a score of 1 in the box to the 
right.  If no, enter a score of 4. 

 4

6)  Add the numbers in the boxes on lines 2-5 and enter this number in the box to the 
right.  If this number is larger than the number in the box on line 1, the simplified 
evaluation may be ended. 

 9  

Notes for Table 749-1 

a   It is expected that this habitat evaluation will be undertaken by an experienced field biologist.  If 
this is not the case, enter a conservative score of (1) for questions 3 and 4. 

b  Habitat rating system. Rate the quality of the habitat as high, intermediate or low based on your 
professional judgment as a field biologist.  The following are suggested factors to consider in 
making this evaluation:  

Low:  Early successional vegetative stands; vegetation predominantly noxious, 
nonnative, exotic plant species or weeds.  Areas severely disturbed by human 
activity, including intensively cultivated croplands.  Areas isolated from other 
habitat used by wildlife. 

tpeeler
Typewritten Text
*default to high-line 3 and yes-line 4 because evaluation not completed by field biologist.

tpeeler
Typewritten Text

tpeeler
Typewritten Text

tpeeler
Typewritten Text



High: Area is ecologically significant for one or more of the following reasons:  
Late-successional native plant communities present; relatively high species 
diversity; used by an uncommon or rare species; priority habitat (as defined by the 
Washington Department of fish and Wildlife); part of a larger area of habitat where 
size or fragmentation may be important for the retention of some species. 

Intermediate: Area does not rate as either high or low. 

c  Indicate "yes" if the area attracts wildlife or is likely to do so.  Examples:  Birds frequently visit 
the area to feed; evidence of high use b mammals (tracks, scat, etc.); habitat "island" in an 
industrial area; unusual features of an area that make it important for feeding animals; heavy use 
during seasonal migrations. 

[Area Calculation Aid] [Aerial Photo with Area Designations] [TEE Table 749-1] [Index of 
Tables]    

[Exclusions Main] [TEE Definitions] [Simplified or Site-Specific?] [Simplified Ecological 
Evaluation] [Site-Specific Ecological Evaluation] [WAC 173-340-7493]   

[TEE Home]  

  

http://www.wa.gov/wdfw/hab/phsdef.htm
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L.1 Institutional Controls 

Institutional controls are measures that allow impacted materials to remain on the Site by 
controlling access or exposure to those materials. An example of an institutional control 
for soil is recording a restrictive covenant on the property to provide notification and 
controls in the event of future excavation, trenching or development in areas of known 
soil impacts. Other examples include a prohibition on use of groundwater beneath the 
Site or on land use activities other than industrial uses. Site security measures are also a 
type of institutional control. 

Advantages 

• Can be easy to implement without disrupting operations. 

• Relatively low cost. 

Limitations 

• Does not address the destruction or remediation of COPCs. 

• May result in restrictions on the property use. 

Summary Evaluation 
Because of its low cost and ease of implementation, institutional controls can be a 
valuable component of a remediation strategy; however, it will not achieve RAOs as a 
stand-alone alternative. 
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L.2 Monitored Natural Attenuation  

COPCs in site soil and groundwater will be slowly removed in-situ by natural processes, 
such as volatilization and biodegradation by native bacteria. This technology involves 
periodic monitoring of soil, groundwater, and/or air to evaluate remediation progress and 
ensure continued protectiveness.  

Advantages 

• COPCs are permanently destroyed over time. 

• Easy to implement without disrupting operations. 

• Relatively low cost. 

Limitations 

• Does not eliminate migration of recharge through impacted soils. 

• Remediation may take decades or longer. 

Summary Evaluation 
Because of its low cost and ease of implementation, monitored natural attenuation can be 
a valuable component of a remediation strategy; however, it is unlikely to achieve RAOs 
as a stand-alone alternative within a reasonable restoration timeframe.  
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L.3 Capping  

This technology involves maintenance of an existing cap and/or construction of a new 
cap. The cap can be constructed of asphalt, concrete, low-permeability soils, or low-
permeability soils combined with a plastic liner. Capping prevents direct exposure to 
impacted soils and eliminates migration of recharge through the impacted soils.  

Advantages 

• Easy to implement without disrupting operations. 

• Effective at relatively low cost. 

Limitations 

• Remediation may take decades or longer. 

Summary Evaluation 
Because of its low cost and ease of implementation, capping can be a valuable 
component of a remediation strategy. Capping is usually combined with institutional 
controls to maintain effectiveness and natural attenuation to achieve RAOs.  

 

 



ASPECT CONSULTING 

L-4 PUBLIC REVIEW DRAFT PROJECT NO. 090190-003-07  JANUARY 31, 2013 

L.4 Soil Excavation  

This technology involves removing impacted soils and transporting the soil to a permitted 
disposal facility (e.g., landfill or soil recycler). Removal of shallow soil can be conducted 
relatively easy with no shoring or excessive handling of clean overburden soils. Given the 
depth of impacted soil at this Site (170 feet), complete removal would either require 
shoring or laying back the slopes from the area of impacts and implementation becomes 
more difficult.  

Advantages 

• For soil that can be accessed, this is the most certain method of removing COPCs 
from the Site. However, the soil still remains an issue depending on final disposal 
option selected; i.e., this is not a permanent solution.  

• For shallow impacted soils, excavation coupled with off-site disposal is typically 
the most cost-effective active remedial measure. 

Limitations 

• Excavation costs increase significantly with depth and proximity to load bearing 
structures and buildings, particularly when shoring is required. 

• Impacted soil beneath buildings and other facilities typically requires the 
demolition of those structures to access soil. 

• Excavation is potentially disruptive, particularly when the removal is not 
consistent with site development plans. 

Summary Evaluation 
Soil excavation and off-site disposal is a viable option for the Site once the facilities are 
removed from the Site. Implementability and cost become an issue as the excavation 
deepens.  
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L.5 Enhanced Aerobic Biodegradation  

Enhanced aerobic biodegradation is the practice of adding oxygen (an electron acceptor) 
to groundwater and/or soil to increase the number and vitality of indigenous 
microorganisms already naturally performing biodegradation of COPCs at the Site. 
Application is typically accomplished via injection of a liquid compound to provide 
oxygen to the subsurface. This process is performed in several discrete injection events 
and does not require continuously-operating equipment on site. 

Advantages 

• COPCs are permanently destroyed in-situ. 

• Easy to implement without significantly disrupting operations. 

• Can enhance remediation in otherwise inaccessible areas by altering soil or 
groundwater conditions over a localized area. 

Limitations 

• Treatment compounds must be dissolved in solution and could flush COPCs 
through the unsaturated zone into groundwater.   

• Although faster than natural attenuation, remediation will likely be limited by the 
rate at which COPCs desorb from soil and the ability to deliver oxygen into the 
source regions. Therefore, remediation time with this technology may be a decade 
or more. 

Summary Evaluation 
Enhanced aerobic biodegradation is not typically cost-effective for high concentrations of 
COPCs due to the high volume of treatment compounds that must be delivered. It is most 
applicable as a polishing technology. Additionally, the potential for flushing COPCs to 
groundwater makes this technology unsuitable for this Site.  
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L.6 In-Situ Chemical Oxidation using a Dissolved 
Oxidant 

For chemical oxidization, a strong oxidizing chemical (e.g., Fenton’s reagent, activated 
persulfate, permanganate) is injected into the subsurface to react and mineralize (i.e., 
convert to carbon dioxide and water) organic COPCs. Because of their differing 
properties and hazards, this technology is divided into solid/liquid oxidants that are 
dissolved in water before injection and ozone, which is delivered in gaseous form.  

Advantages 

• COPCs are permanently destroyed in-situ. 

• Could be implemented without demolition of the existing facilities. 

Limitations 

• Liquid/solid oxidants that must be applied in solution and could flush COPCs 
through the unsaturated zone into groundwater.   

• The strong oxidants used in this process are hazardous and require specialized 
equipment and handling to avoid harm to workers. 

• Less effective for heavy petroleum constituents due to their low solubility.  

Summary Evaluation 
Although effective for in-situ treatment of TPH, the amount of TPH in the vadose zone is 
so large that it would take a very long time to remediate using chemical oxidation.  
Additionally, the potential for flushing COPCs to groundwater makes this technology 
unsuitable for this Site.  
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L.7 In-Situ Chemical Oxidation using Ozone 

Ozone is a strong oxidizing chemical in gaseous form that could be injected into the 
subsurface to react and mineralize organic COPCs. It does not have the same issues with 
flushing COPCs through the vadose zone as chemical oxidation using dissolved oxidants.   

Advantages 

• COPCs are permanently destroyed in-situ. 

• Could be implemented without demolition of the existing facilities. 

• Ozone could be generated on site and delivered in gaseous form to the vadose 
zone.  

Limitations 

• Given the estimated mass of COPCs (1.2 million pounds) and an estimated 
stoichiometry of 5 pounds of ozone for each pound of COPC, it would take 6 
million pounds of ozone to completely remove the COPCs. Even with an ozone 
generation unit capable of 100 pounds per day, it would take 160 years to 
remediate the Site.  

• Ozone is highly reactive and requires specialized equipment and handling to 
protect worker safety. 

• Migration of ozone from the vadose zone into above ground spaces could present 
a human health hazard. Therefore, the surface may need to be capped and the 
system would need to include a soil vapor extraction system combined with 
treatment to prevent ozone discharge into above ground spaces.   

Summary Evaluation 
Although effective for in-situ treatment of TPH, the amount of TPH in the vadose zone is 
so large that it would take a very long time to remediate using chemical oxidation. In 
addition, there are other operational challenges with injecting large amounts of ozone and 
human health hazards that make this approach infeasible.  
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L.8 Soil Solidification 

Impacted soil can be stabilized or solidified to limit the mobility of COPCs. Impacted soil 
is stabilized or solidified by adding amendments in situ using large-diameter augers, soil 
mixing equipment, or jet grouting equipment. The amendments either bind COPCs 
through chemical processes (stabilization) or create a low-permeability matrix 
(solidification) through which groundwater no longer flows at an appreciable rate. Soil 
containing organic COPCs is solidified with cement containing organic binding agents 
such as organoclay or activated carbon, which improves constituent immobilization.  

Solidified materials generally have a very low permeability but it is likely that gradual 
leaching of COPCs along the margins of the solidified soils may continue. This leaching 
could provide a low-level but long-term source of impacts to groundwater.    

Using in situ solidification/stabilization technologies as a component of the Site remedy 
would result in COPCs remaining on the Site indefinitely, though in a less mobile form.  

Advantages 

• Will likely stop the downward migration of COPCs due to gravity drainage 
and/or infiltration. 

Limitations 

• Would require demolition of existing facilities. 

• Will likely reduce the rate of natural bio-remediation due to the reduction in 
permeability. 

• The permanence of solidification and stabilization over the very long term is 
uncertain. In some cases, solidified soils may gradually erode through physical or 
chemical degradation processes. 

• The gravelly/cobbly nature of the soil will make turning a large diameter auger 
difficult or impossible and jet grouting may be the only option. Unfortunately, the 
effective diameter of jet grouting can be difficult to predict and document.   

• Soil solidification is general conducted in shallower soils (less than 40 feet deep) 
and grouting to 170 feet presents uncertainties due to the challenge in maintaining 
a straight and perfectly vertical hole. 

Summary Evaluation 
This containment approach is expensive and is generally not utilized at the depths 
required for this project. It is unlikely that the effectiveness would be significantly greater 
than a surface cap but the cost would be much higher and implementation has significant 
uncertainties. 
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