
 

 

 

Appendix A 
Boring Logs 





































11:35 Soil sample
AST1569GP001_0-2 and TA
split collected at 0 to 2 feet
bgs.

11:45 Soil sample
AST1569GP001_3-5
collected at 3 to 5 feet bgs.
POL odor.

11:55 Soil sample
AST1569GP001_5-7
collected at 5 to 7 feet bgs.

12:15 Soil sample
AST1569GP001_10-12
collected at 10 to 12 feet bgs.

Water table at 15.5 feet bgs.

12:45 Soil sample
AST1569GP001_15-17
collected at 15 to 17 feet bgs

GRAVEL (GW), tan, dry, dense, rounded to subangular gravel,
medium grained, medium grained subangular sand.

SILT (ML), dark gray, moist, very stiff.

SILT (ML), dark gray, moist, very stiff, cross-bedding with gravel and
woodchips.

Same as above with limonite staining at 12.5 feet bgs.

SAND (SW), tan to grayish tan, moist, dense, medium grained,
subangular, well graded, cross-bedding with gray silt.

Same as above with no silt cross-bedding.

1

293

216

43.2

5.2

0.9

0.6

Boring Terminated at 20 feet bgs

70

0

25

90

5

10

95

90

90

95

D
P

-1
D

P
-2

D
P

-3
D

P
-4

0

73.4

8.8

1

1

0.9

0

7181007.92

SHEET 1 of 1

DATE COMPLETED:

BORING NUMBER:PROJECT NUMBER:

HOLE DEPTH (ft):

DATE STARTED:

COMMENTS
(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI

LOCATION:

%G %S

Geotek Alaska, Anchorage, Alaska

8/13/2010

Direct Push
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20.00

8/13/2010

N. Kinnebrew

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):

S
A
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L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

AST1569GP001

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

141.08 feet

16 feet bgs



14:40 Soil sample
AST1569GP902_0-2 and at 0
to 2 feet bgs.

14:45 Soil sample
AST1569GP002_3-5
collected at 3 to 5 feet bgs.

15:05 Soil sample
AST1569GP002_5-7
collected at 5 to 7 feet bgs.

GRAVEL (GW), tan, dry, dense, rounded to subangular gravel,
medium grained, medium to fine grained sand.

SILT (ML), dark gray, moist, very stiff.

Same as above, cross-bedding with fine grained sand.
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(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI

LOCATION:

%G %S

Geotek Alaska, Anchorage, Alaska

8/13/2010

Direct Push
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10.00

8/13/2010

N. Kinnebrew

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):

S
A

M
P

L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

AST1569GP002

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

141.08 feet

--- feet bgs



14:55 Soil sample
B1558GP001_0-2  collected
at 0 to 2 feet bgs.

POL odors from 6 to 10 feet
bgs.

15:20 Soil sample
B1558GP001_9-10 collected
at 9 to 10 feet bgs, AK
101/102/103.

SANDY GRAVEL WITH SILT(GW), dark olive gray (5Y 3/2), moist,
very dense, angular to rounded gravel up to 2 inches, medium grained
angular quartz sand, silty gravel at base, silt plastic.

SILT (ML), dark brown (7.5YR 3/2), to very dark gray (5Y 3/1), moist,
stiff, laminated, heavy limonite staining 3-4.5 feet bgs, gray silt slight
POL odor, low plasticity, slow dilatency, micaceous.

SANDY SILT (SW), dark olive gray (5Y 3/2), wet, stiff, abundant
roots, peat on partings, micaceous, plastic, rapid dilatency.

SILTY SAND (SM), dark grayish brown (2.5Y 4/2), moist, stiff, cross
bedding, fine grained angular quartz sand with silt, nonplastic.

SILTY SAND (SM), dark gray (5Y 4/1), moist, frozen, hard,
laminated, strong POL odors, very fine grained angular quartz sand.

Boring Terminated at 10 feet bgs
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BORING NUMBER:PROJECT NUMBER:

HOLE DEPTH (ft):

DATE STARTED:

COMMENTS
(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI

LOCATION:

%G %S

Geotek Alaska, Anchorage, Alaska

9/1/2010

Direct Push
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JP4 Fill Stands, East
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M. Godwin

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):

S
A

M
P

L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

B1558GP001

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

139.44 feet

--- feet bgs



15:35 Soil sample
B1558GP002_0-2  collected
at 0 to 2 feet bgs.

15:40 Soil sample
B1558GP002_3-5  collected
at 3 to 5 feet bgs.

Strong POL odors 7 to 8.5
feet bgs.

16:00 Soil sample
B1558GP002_7-85  collected
at 3 to 5 feet bgs,
AK101/102/103.

SANDY GRAVEL WITH SILT(GW), dark olive gray (5Y 3/2), moist,
very dense, angular to rounded gravel up to 2 inches, medium grained
angular to rounded quartz+ lithic sand, silt is non plastic.

SILTY GRAVEL (GM), dark grayish brown (10 YR 3/2), moist, very
dense, massive, wood at 4 feet bgs, silt has low plasticity, moderate
dilatency, rounded gravel to 2 inches, medium grained quartz sand,
strong POL odors at base.
SILT (ML), very dark gray (5Y 3/1), moist, stiff, laminated, low
plasticity, with roots.

SILT (ML), very dark gray (2.5Y 3/1), wet, stiff, with strong POL
odors, sheen on silt surface partings in laminations, low plasticity,
micaceous, rapid dilatancy.

SILTY SAND (SM), dark gray (5Y 4/1), slightly moist, cross bedding,
lamination, mild POL odors, very fine grained angular quartz sand with
silt.

Boring Terminated at 10 feet bgs
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BORING NUMBER:PROJECT NUMBER:
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DATE STARTED:

COMMENTS
(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI

LOCATION:

%G %S

Geotek Alaska, Anchorage, Alaska

9/1/2010

Direct Push
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JP4 Fill Stands, East
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M. Godwin

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):

S
A

M
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L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

B1558GP002

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

139.44 feet

--- feet bgs



17:10 Soil sample duplicate
B1558GP904_9-10 collected
at 0 to 2 feet bgs.

SANDY GRAVEL (GW), dark brown (7.5 YR 3/2) to very dark grayish
brown (2.5 Y 3/2), moist to dry, very dense, angular to rounded gravel
to 2 inches, medium grained angular to rounded quartz an lithic sand,
mild POL odor at base.
CONCRETE (PCC), 0.75-feet thick.
SANDY GRAVEL (GW), same as 0-1 feet bgs, moist at base, likely
backfill to at least 10 feet bgs.

SILT (ML), dark grayish brown (2.5 Y 4/2), moist, stiff, laminated to
cross bedding, abundant roots, low plasticity, moderate dilatancy.

SANDY SILT (SW), dark gray (2.5Y 4/1) to dark olive brown (2.5 Y
3/2), dry to moist, laminted, cross bedding, medium dense, strong POL
odors at top, mild POL odors at base, very fine grained angular quartz
sand with silt.

Boring Terminated at 10 feet bgs
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SHEET 1 of 1

DATE COMPLETED:

BORING NUMBER:PROJECT NUMBER:

HOLE DEPTH (ft):

DATE STARTED:

COMMENTS
(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI

LOCATION:

%G %S

Geotek Alaska, Anchorage, Alaska

9/1/2010

Direct Push
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M. Godwin

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):
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 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

B1558GP003

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

139.44 feet

--- feet bgs



Move 3 feet North. Refusal at
1.5 feet bgs, concrete > 12
inches thick 2-inches below
surface gravel.
17:00 Soil sample
B1558GP004_0-2  collected
at 0 to 2 feet bgs.

SANDY GRAVEL (GW), dark grayish brown (2.5 YR 4/2), slightly
moist, very dense, amassive angular to rounded gravel to >2 inches,
medium grained angular to rounded quartz plus lithic sand.
CONCRETE (PCC), 0.75-feet thick.

SANDY GRAVEL (GW), Same as 0 to 1 feet bgs, moist at base,
likely backfill to at least 10 feet bgs.

Boring Terminated at 10 feet bgs
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(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT
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9/1/2010

Direct Push

%F

JP4 Fill Stands, East

OVM (ppm):

HEAD
SPACED

E
P

T
H

 (
ft

 b
g

s)

597454.26

IN
T

E
R

V
A

L
 (

fe
et

)

SPT
RESULTS
6"-6"-6"-6"

(N)

SIZE
DISTRIBUTION

PROJECT NAME:

DRILLING EQUIPMENT:

SURFACE ELEVATION:

WATER LEVEL:
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M. Godwin

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):
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M
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L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

B1558GP004

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

141.08 feet

--- feet bgs































































11:30 Soil sample
ST009GP015_0-2 and TA
split collected at 0 to 2 feet
bgs.

11:35 Soil sample
ST009GP015_5-7 collected at
5 to 7 feet bgs.

11:45 Soil sample
ST009GP015_10-12 collected
at 10 to 12 feet bgs.

12:00 Soil sample
ST009GP015_18-20 collected
at 18 to 20 feet bgs.

Interval 20 to 25 feet bgs not
sampled.

GRAVEL (GW), grayish brown, dry, dense, massive, rounded gravel
to 2 inches, silty medium grained quartz>lithics>metamorphic sands.

SILT (ML), dark olive brown, moist, medium stiff, finely bedding,
limonita staining in root holes, subconcoidal fracture in parting, non
plastic, moderate dilatency, trace fine sand.

SILTY SAND (SM), dark brown, dry, interbedded ML/SW, dense,
medium grained, angular quartz sand.

SAND (SW-SM), light grayish brown, dry to moist, medium dense,
interbedded silty sand and sand, fine to medium grained subangular to
rounded quartz/lithic/metamorphic sands.

SAND (SW), light grayish brown, dry to moist, medium dense,
interbedded silty sand and sand, fine to medium grained subangular to
rounded quartz/lithic/metamorphic sand.
SAND (SW), grayish brown, wet, dense, massive, medium coarse
sand with wellrounded gravel to 3/8 inches, used oil/used hydraulic
fluid odor in this core, gradatiel with below.

GRAVELLY SAND (SW), dark grayish brown wet, dense, massive,
medium to coarse grained, quartz>lithic>metamorphic sands, well
graded gravel to 1/2 inch.
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COMMENTS
(e.g.:  DRILLING FLUID LOSS, TESTS,

OR DRILLER COMMENTS, ETC.)

Geoprobe 6620 DT

394439.02.RI
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%G %S

Geotek Alaska, Anchorage, Alaska
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 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

ST009GP015

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

137.80 feet

--- feet bgs



12:20 Soil sample
ST009GP015_26-28 collected
at 26 to 28 feet bgs.

Interval 30 to 35 feet bgs not
sampled.

14:30 Soil sample
ST009GP015_36-38 collected
at 36 to 38 feet bgs.

GRAVELLY SAND (SW), dark gray, wet, dense to very dense,
massive to weakly bedded with sandy gravel, medium grained,
subangular to rounded, quartz sand, well rounded quartz,
quartz+lithic+quartz to 1/2 inch, gradational with below.

GRAVEL (GW), dark gray, wet, dense to very dense, GP at top, GW
at base, well rounded gravel to 1 inch, medium grained subangular to
rounded quartz>lithics>metamorphic sands, gravel
quartzite>lithic>metamorphic>granitic.
GRAVEL (SP).
GRAVEL (GW), dark gray, wet, dense, same as 30 to 31 ft bgs.
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38.00

7/20/2010

M. Godwin

DRILLING CONTRACTOR:

LOGGED BY:

EASTING (UTM ZONE 4N):
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A

M
P

L
E

 # USCS GROUP NAME (USCS GROUP SYMBOL): color, moisture, mineralogy,
density, structure, cementation, staining/odor, reaction with HCL. COARSE

FRACTION: grain size, angularity, hardness, shape. FINE FRACTION: plasticity,
dry strength, toughness, dilatancy. Additional comments.

DRILLING METHOD:

ST009GP015

PID
CORE

Former Galena Forward Operating Location, Task Order 184
NORTHING (UTM ZONE 4N):

137.80 feet

--- feet bgs



16:05 Soil sample
ST009GP016_0-2  collected
at 0 to 2 feet bgs.
16:15 Soil sample
ST009GP916_0-2  collected
at 0 to 2 feet bgs.

16:20 Soil sample
ST009GP016_5-7 collected at
5 to 7 feet bgs.

16:25 Soil sample
ST009GP016_10-12 collected
at 10 to 12 feet bgs.

16:35 Soil sample
ST009GP016_18-20 collected
at 18 to 20 feet bgs.

Interval 20 to 25 feet bgs not
sampled.

GRAVEL (GW), grayish brown, dry, very dense, massive rounded
gravel to 2 inches, medium grained quartz sand, 2-inch layer of wood
chips near bottom, some upward fining.

SILT (ML), dark grayish brown to olive brown, dry to moist,
laminated.

SAND (SW), light gray to brown, moist, very dense, fine to medium
grained, some lamination, upward fining with increased gravel at lower
6 inches of base.

SAND (SW), same as above, increase in gravel.

GRAVEL (GW), gray to light gray, moist, very dense, medium
rounded gravel to 0.5 inches, well sorted.

SAND (SW), grayish brown, wet, very dense, medium to fine
grained, some medium gravel.
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APPENDIX B  

Tables 

TABLE B-1 
Groundwater Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at 
Former Galena Forward Operating Location, Alaska 

LOCID LOGDATE ELEV WL_ELEV Depth (bgs) 

05-MW-06R 6/17/2001 142.339 137.56 4.78 

05-MW-06R 10/24/2003 142.339 123.88 18.46 

05-MW-06R 4/6/2004 142.339 116.69 25.65 

05-MW-06R 5/23/2004 142.339 125.84 16.50 

05-MW-06R 10/20/2004 142.339 120.63 21.71 

05-MW-06R 10/1/2009 142.339 127.1 15.24 

05-MW-06R 7/10/2010 142.339 127.95 14.39 

05-MW-06R 7/19/2010 142.339 129.06 13.28 

05-MW-06R 9/22/2010 142.339 128.64 13.70 

05-MW-06R 10/16/2010 142.339 124.04 18.30 

05-MW-11 7/4/1992 146.105 138.88 7.22 

05-MW-11 9/1/1992 146.105 130.14 15.97 

05-MW-11 7/1/1993 146.105 134.37 11.74 

05-MW-11 8/18/1993 146.105 129.85 16.26 

05-MW-11 1/8/1994 146.105 122.55 23.56 

05-MW-11 10/1/1998 146.105 126.75 19.36 

05-MW-11 6/1/1999 146.105 128.47 17.64 

05-MW-11 8/1/1999 146.105 131.67 14.44 

05-MW-11 10/1/1999 146.105 122.57 23.54 

05-MW-11 6/1/2000 146.105 133.16 12.95 

05-MW-11 10/1/2000 146.105 129.8 16.31 

05-MW-11 6/17/2001 146.105 137.3 8.80 

05-MW-11 10/1/2001 146.105 127.33 18.78 

05-MW-11 10/24/2003 146.105 124.23 21.88 

05-MW-11 10/20/2004 146.105   146.11 

05-MW-11 7/12/2010 146.105 127.78 18.33 

05-MW-11 7/19/2010 146.105 128.67 17.44 

05-MW-11 9/22/2010 146.105 126.16 19.95 

05-MW-11 10/15/2010 146.105 121.96 24.15 

05-MW-13 10/6/1993 145.343 129.32 16.02 
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TABLE B-1 
Groundwater Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at 
Former Galena Forward Operating Location, Alaska 

LOCID LOGDATE ELEV WL_ELEV Depth (bgs) 

05-MW-13 1/8/1994 145.343 122.44 22.90 

05-MW-13 1/8/1994 145.343 122.44 22.90 

05-MW-13 10/1/1998 145.343 126.3 19.04 

05-MW-13 6/1/1999 145.343 125.18 20.16 

05-MW-13 8/1/1999 145.343 128.58 16.76 

05-MW-13 10/1/1999 145.343 122.01 23.33 

05-MW-13 6/1/2000 145.343 132.96 12.38 

05-MW-13 6/17/2001 145.343 137.12 8.22 

05-MW-13 10/1/2001 145.343 126.84 18.50 

05-MW-13 10/24/2003 145.343 123.6 21.74 

05-MW-13 4/6/2004 145.343 116.18 29.16 

05-MW-13 10/20/2004 145.343 120.19 25.15 

05-MW-13 10/1/2009 145.343 128.5 16.84 

05-MW-13 7/11/2010 145.343 128.12 17.22 

05-MW-13 7/19/2010 145.343 129.23 16.11 

05-MW-13 9/22/2010 145.343 128.73 16.61 

05-MW-13 10/16/2010 145.343 124.27 21.07 

05-MW-18 6/17/2001 143.198 137.89 5.31 

05-MW-18 10/24/2003 143.198 123.59 19.61 

05-MW-18 4/8/2004 143.198 117.26 25.94 

05-MW-18 8/4/2004 143.198 128.09 15.11 

05-MW-18 8/18/2004 143.198 127.77 15.43 

05-MW-18 10/26/2004 143.198 119.94 23.26 

05-MW-18 10/1/2009 143.198 127.1 16.10 

05-MW-18 7/10/2010 143.198 128.17 15.03 

05-MW-18 7/19/2010 143.198 129.19 14.01 

05-MW-18 9/22/2010 143.198 128.52 14.68 

05-MW-18 10/15/2010 143.198 123.74 19.46 

1837-MW-01 6/17/2001 147.993 137.2 10.79 

1837-MW-01 10/20/2004 147.993 120.77 27.22 

1837-MW-01 10/1/2009 147.993 126.5 21.49 

1837-MW-01 7/12/2010 147.993 128 19.99 

1837-MW-01 7/19/2010 147.993 128.9 19.09 

1837-MW-01 10/5/2010 147.993 126.68 21.31 
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TABLE B-1 
Groundwater Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at 
Former Galena Forward Operating Location, Alaska 

LOCID LOGDATE ELEV WL_ELEV Depth (bgs) 

1837-MW-01 10/15/2010 147.993 124.64 23.35 

1837-MW-02 6/17/2001 147.005 137.25 9.76 

1837-MW-02 10/20/2004 147.005 120.69 26.32 

1837-MW-02 10/1/2009 147.005 126.4 20.61 

1837-MW-02 7/12/2010 147.005 127.86 19.15 

1837-MW-02 7/19/2010 147.005 128.78 18.23 

1837-MW-02 10/5/2010 147.005 126.66 20.35 

1837-MW-02 10/15/2010 147.005 124.6 22.41 

2541-MW-01 10/25/2003 144.343 122.67 21.67 

2541-MW-01 4/8/2004 144.343 116.14 28.20 

2541-MW-01 5/22/2004 144.343 125.64 18.70 

2541-MW-01 10/1/2009 144.343 127.5 16.84 

2541-MW-01 7/10/2010 144.343 128.6 15.74 

2541-MW-01 7/14/2010 144.343 129.45 14.89 

2541-MW-01 9/23/2010 144.343 128.44 15.90 

2541-MW-01 10/15/2010 144.343 123.55 20.79 

2541-MW-02 10/25/2003 143.526 122.75 20.78 

2541-MW-02 4/8/2004 143.526 116.2 27.33 

2541-MW-02 5/22/2004 143.526 126.6 16.93 

2541-MW-02 10/1/2009 143.526 127.5 16.03 

2541-MW-02 7/10/2010 143.526 128.62 14.91 

2541-MW-02 7/11/2010 143.526 128.62 14.91 

2541-MW-02 7/14/2010 143.526 129.41 14.12 

2541-MW-02 9/23/2010 143.526 128.38 15.15 

2541-MW-02 10/15/2010 143.526 123.51 20.02 

2541-MW-03 5/22/2004 146.5 126.97 19.53 

2541-MW-03 10/1/2009 146.5 127.3 19.20 

2541-MW-03 7/10/2010 146.5 128.15 18.35 

2541-MW-03 7/14/2010 146.5 129.09 17.41 

2541-MW-03 9/23/2010 146.5 128.45 18.05 

2541-MW-03 10/15/2010 146.5 123.56 22.94 

2541-MW-04 10/25/2003 143.725 122.3 21.43 

2541-MW-04 4/8/2004 143.725 115.79 27.94 

2541-MW-04 5/22/2004 143.725 126.2 17.53 
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TABLE B-1 
Groundwater Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at 
Former Galena Forward Operating Location, Alaska 

LOCID LOGDATE ELEV WL_ELEV Depth (bgs) 

2541-MW-04 10/1/2009 143.725 127.5 16.23 

2541-MW-04 7/10/2010 143.725 128.49 15.24 

2541-MW-04 7/14/2010 143.725 129.29 14.44 

2541-MW-04 9/23/2010 143.725 128.42 15.31 

2541-MW-04 10/15/2010 143.725 123.55 20.18 

2541-MW-05 10/25/2003 143.41 123.05 20.36 

2541-MW-05 4/8/2004 143.41 123.08 20.33 

2541-MW-05 5/22/2004 143.41 126.65 16.76 

2541-MW-05 10/1/2009 143.41 127.5 15.91 

2541-MW-05 7/10/2010 143.41 128.58 14.83 

2541-MW-05 7/14/2010 143.41 129.43 13.98 

2541-MW-05 9/27/2010 143.41 128.42 14.99 

2541-MW-05 10/15/2010 143.41 123.62 19.79 

SS016-MW001 10/10/2010 146.492 124.09 22.40 

SS016-MW001 10/15/2010 146.492 122.64 23.85 

SS016-MW001 10/17/2010 146.492 123.11 23.38 

ST021-MW66 7/11/2010 144.783 128.32 16.46 

ST021-MW66 7/21/2010 144.783 129.45 15.33 

ST021-MW66 9/28/2010 144.783 127.52 17.26 

ST021-MW66 10/15/2010 144.783 118.97 25.81 

ST021-MW67 7/11/2010 145.383 128.37 17.01 

ST021-MW67 7/21/2010 145.383 129.5 15.88 

ST021-MW67 9/27/2010 145.383 127.73 17.65 

ST021-MW67 10/15/2010 145.383 123.89 21.49 

ST021-MW68 7/11/2010 144.396 128.07 16.33 

ST021-MW68 9/27/2010 144.396 127.56 16.84 

ST021-MW68 10/16/2010 144.396 123.63 20.77 

ST021-MW69 7/11/2010 143.929 128.1 15.83 

ST021-MW69 9/27/2010 143.929 126.78 17.15 

ST021-MW69 10/16/2010 143.929 122.9 21.03 

ST021-MW71 7/11/2010 145.382 128.47 16.91 

ST021-MW71 9/27/2010 145.382 127.76 17.62 

ST021-MW71 10/16/2010 145.382 123.8 21.58 

ST021-MW71 10/16/2010 145.382 122.9 22.48 
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TABLE B-1 
Groundwater Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at 
Former Galena Forward Operating Location, Alaska 

LOCID LOGDATE ELEV WL_ELEV Depth (bgs) 

ST021-MW72 7/11/2010 144.266 128.09 16.18 

ST021-MW72 7/21/2010 144.266 129.21 15.06 

ST021-MW72 9/28/2010 144.266 127.32 16.95 

ST021-MW72 10/15/2010 144.266 123.71 20.56 

Notes: 

bgs  =  below ground surface  
ELEV  =  elevation 
LOCID =  location identification 
LOGDATE  =  log date 
WL ELEV  =  water level elevation 
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TABLE B-2 
Sites 14/17 Comparison of Historical Sample Results to Toxicity Characteristic Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena 
Forward Operating Location, Alaska 

Analyte Name 

Toxicity 
Characteristic 

Levela 
(mg/L) 

Toxicity 
Characteristic 

Level x 20 
(mg/kg) 

Maximum 
Detection 
Results 
(mg/kg) 

Location of Maximum
Detection 

Metals     

Arsenic 5 100 6.1 10-SS-05 (8/30/1992) 

Barium 100 2,000 340 10-SS-05 (8/30/1992) 

Cadmium 1 20 1.4 10-SS-05 (8/30/1992) 

Chromium 5 100 39 10-SS-05 (8/30/1992) 

Lead 5 100 45 10-SS-05 (8/30/1992) 

Mercury 0.2 4 0.14 10-SS-05 (8/30/1992) 

Selenium 1 20 Not detected Not applicable 

Silver 5 100 Not detected Not applicable 

PCB/Pesticides     

Chlordane 0.03 0.6 Not detected Not applicable 

Endrin 0.02 0.4 Not detected Not applicable 

Heptachlor 0.008 0.16 Not detected Not applicable 

Heptachlor Epoxide 0.008 0.16 Not detected Not applicable 

Methoxychlor 10 200 Not detected Not applicable 

Toxaphene 0.5 10 Not detected Not applicable 

SVOCs     

2,4,5-Trichlorophenol 400 8,000 Not detected Not applicable 

2,4,6-Trichlorophenol 2 40 Not detected Not applicable 

2,4-Dinitrotoluene 0.13 2.6 Not detected Not applicable 

Hexachlorobenzene 0.13 2.6 Not detected Not applicable 

Hexachloroethane 3 60 Not detected Not applicable 

Nitrobenzene 2 40 Not detected Not applicable 

Pentachlorophenol 100 2,000 Not detected Not applicable 

VOCs     

1,1-Dichloroethene 0.7 14 Not detected Not applicable 

1,2-Dichloroethane 0.5 10 Not detected Not applicable 

1,4-Dichlorobenzene 7.5 150 0.28 J ST014-MC582 

2-Butanone (MEK) 200 4,000 0.31 B ST021-MC563 

Benzene 0.5 10 2 SS017-MC566 
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TABLE B-2 
Sites 14/17 Comparison of Historical Sample Results to Toxicity Characteristic Levels 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena 
Forward Operating Location, Alaska 

Analyte Name 

Toxicity 
Characteristic 

Levela 
(mg/L) 

Toxicity 
Characteristic 

Level x 20 
(mg/kg) 

Maximum 
Detection 
Results 
(mg/kg) 

Location of Maximum
Detection 

Carbon Tetrachloride 0.5 10 0.1 J TFS-MC150 

Chlorobenzene 100 2,000 Not detected Not applicable 

Chloroform 6 120 Not detected Not applicable 

Hexachlorobutadiene 0.5 10 Not detected Not applicable 

Tetrachloroethene (PCE) 0.7 14 0.56 J ST021-MC563 

Trichloroethene (TCE) 0.5 10 0.17 S B1558_GP002 

Vinyl Chloride 0.2 4 Not detected Not applicable 

aFrom 40 Code of Federal Regulations 261.24 – Toxicity Characteristic 

Abbreviations: 

B =  The analyte was detected in the sample at a concentration less than or equal to five times  
  (ten times for common laboratory contaminants) the blank concentration. 

J  = The analyte was positively identified, and the quantitation is an estimation because of discrepancies  
  in meeting certain analyte-specific quality control criteria. Or the analyte was positively identified, but  
  the associated concentration is estimated above the method detection limit and below the limit of  
  quantification. 

S  = The analyte was positively identified; however, results should be used for screening purposes only. 

Notes: 

bgs  = below ground surface 
mg/kg =  milligram per kilogram 
mg/L =  milligrams per liter 
PCB =  polychlorinated biphenyls  
SVOC = semivolatile organic compound 
VOC =  volatile organic compound 
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SOP-33: CONTAMINATED SOIL TRANSPORT 

1.0 Purpose 
This standard operating procedure (SOP) provides programmatic criteria for the transport of 
contaminated soil. 

2.0 Scope 
This procedure applies to all CH2M HILL personnel and subcontractors engaged in 
transporting contaminated soil during Former Galena Forward Operation Location (FOL) 
project tasks.  
The field documentation will be recorded in accordance with the following Alaska 
Department of Environmental Conservation (ADEC) guidance document (Alaska 
Administrative Code (AAC): 
 18 AAC 60, Solid Waste Management (ADEC, September 2010) 
Should field tasks and procedures be added to a project that are not included in this SOP, 
they must be defined in Appendix H (Work Plan for Site Inspection, Remedial Investigation, 
and Site Characterization, Former Galena Forward Operating Location, Alaska [CH2M HILL, 
August 2010]), Field Standard Operation Procedures, or Appendix A, Project-specific Health 
and Safety Plan (HSP) (Appendix A, Work Plan for Site Inspection, Remedial Investigation, 
and Site Characterization, Former Galena Forward Operating Location, Alaska [CH2M HILL, 
August 2010]), before implementation. Changes to field procedures and equipment should 
be implemented and documented in accordance with SOP-20 (Field Procedure Change 
Management). 

3.0 General 
This SOP describes the methods to be used for the transport of contaminated soil from 
excavations, stockpiles, landfarm treatment facilities, or other facilities. Soil will be 
transported to either a long-term stockpile, treatment facility, or final disposition location 
approved by ADEC.  

4.0 Materials and Equipment 
The following materials and equipment will be needed for the transport of contaminated soil: 
 Manifest or bill of lading 
 Soil cover material (plastic) 
 Field notebooks 
 ADEC Contaminated Soil Transport and Treatment Approval Form (Attachment 1 to this 

SOP [ADEC, November 2009]) 
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5.0 Responsibilities 

5.1 Safety Coordinator  
The role of Safety Coordinator (SC) is either taken by the Field Manager (FM) or is 
designated to Field Team Leaders (FTL) by the FM, to assist in implementing the project 
HSP. The SC assists the FM and Health and Safety Manager (HSM) with the health and 
safety program, implements the personal protective equipment (PPE) requirements 
described in the project HSP, and receives input from project staff that the assigned PPE 
requirements and ongoing health, safety, and environment (HS&E) procedures are effective. 

5.2 Field Team Leader 
Each FTL, in conjunction with the SC, is responsible for overall compliance with 
contaminated soil transport. The FTL is responsible for following these procedures or 
delegating tasks to team members to perform tasks. The FTL should verify that 
subcontractors are adequately complying with this procedure. 

6.0 Procedure 
The following procedures must be followed when transporting soil: 
1. Send soil analytical results and a completed Contaminated Soil Transport and Treatment 

Approval Form to ADEC for their approval. 
2. Receive ADEC approval prior to transport. 
3. Forward a copy of ADEC approval to the receiving entities with an expected transport 

date and obtain receiving entities’ approval for transport and receipt of the contaminated 
soil. 

4. Provide completed shipping document (manifest or bill of lading) to transporter with 
appropriate designation. 

5. Inspect trucks prior to loading to ensure no residual contamination and that trucks are in 
good condition. Inspect trucks and decontaminate if necessary after loading to ensure no 
soil is on wheels or sides of truck. 

6. Transport soil by main roadways as a covered load in compliance with 18 AAC 60.015 
(ADEC, September 2010, 18 AAC 60).  

7. If soil is spilled during transport, the soil and any residue resulting from the spill will be 
promptly picked up, and the incident reported to ADEC (ADEC, September 2010, 
18 AAC 60).  

8. Document date and time soil was delivered on the manifest or bill of lading, and have the 
receiver sign for receipt. 

9. After soil transport is complete, provide to ADEC: (a) estimated quantities of soil 
transported under the approved Contaminated Soil Transport and Treatment Approval 
Form, and (b) copy of the manifest or bill of lading. 
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7.0 Document Control 
At the conclusion of a transport task, ADEC Contaminated Soil Transport and Treatment 
Approval Forms will be submitted to ADEC for records retention.  
Project files will be maintained by the Project Manager, FM, or designee. Documents will be 
securely kept in the project files and electronically.  

8.0 Records 
Documentation should follow all guidelines contained in this technical procedure (ADEC 
Contaminated Soil Transport and Treatment Approval Form). 

9.0 References 
Alaska Department of Environmental Conservation (ADEC). September 2010. 

18 AAC 60, Solid Waste Management. 
Alaska Department of Environmental Conservation (ADEC). November 2009. 

Contaminated Soil Transport and Treatment Approval Form. Division of Spill 
Prevention and Response, Contaminated Sites Program. 

CH2M HILL. August 2010. Work Plan for Site Inspection, Remedial Investigation, and 
Site Characterization, Former Galena Forward Operating Location, Alaska. 
Final. Prepared for the Air Force Center for Engineering and the Environment. 

10.0 Attachments 
Attachment 1, ADEC Contaminated Soil Transport and Treatment Approval Form 





 

 

 

ATTACHMENT 1 

ADEC Contaminated Soil Transport and 
Treatment Approval Form 





ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DIVISION OF SPILL PREVENTION AND RESPONSE 
Contaminated Sites Program 

Contaminated Soil Transport and Treatment Approval Form 
 

Rev. 10/2009 

DEC HAZARD ID # NAME OF CONTAMINATED SITE  
  

SPILL LOCATION 
 
CONTAMINATED SOIL’S CURRENT LOCATION SOURCE OF THE CONTAMINATION 
  
TYPE OF CONTAMINATION ESTIMATED VOLUME DATE(S) STOCKPILE GENERATED 
   
POST TREATMENT ANALYSIS REQUIRED (such as GRO, DRO, RRO, BTEX, and/or Chlorinated Solvents) 
 
COMMENTS 
 

 
Facility Accepting the Contaminated Soil 
NAME OF THE FACILITY ADDRESS/PHONE NUMBER 
  

 
Responsible Party and Contractor Information 
BUSINESS/NAME ADDRESS/PHONE NUMBER 
  

  

 
   

Name of the Person Requesting Approval (printed)  Title/Association 
  

   
Signature  Date  Phone Number 

--------------------------------------------------------DEC USE ONLY------------------------------------------------------ 
Based on the information provided, ADEC approves transport of the above mentioned material for treatment in 
accordance with the approved facility operations plan. The Responsible Party or their consultant must submit to the 
DEC Project Manager a copy of weight receipts of the loads transported to the facility and a post treatment analytical 
report.  The contaminated soil shall be transported as a covered load in compliance with 18 AAC 60.015. 
 

   
DEC Project Manager Name (printed)  Project Manager Title 
  

   
Signature  Date  Phone Number 
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SOP-34: SOIL STORAGE 

1.0 Purpose 
This standard operating procedure (SOP) establishes requirements and methods for safely 
storing contaminated soil in the short term (fewer than 180 days) and long term (180 days to 
2 years). This SOP does not describe practices for temporary (fewer than 14 days) storage 
of contaminated soil. 

2.0 Scope 
This procedure applies to all CH2M HILL personnel and subcontractors engaged in soil 
handling and storage in support of the Air Force Center for Engineering and the Environment 
(AFCEE) Former Galena Forward Operating Location (FOL) project.  
All soil storage activities will be conducted in accordance with the Alaska Department of 
Environmental Conservation’s (ADEC) requirements established under Title 18, Chapter 75, 
Article 3, Section 370 (Soil storage and disposal) of the Alaska Administrative Code (18 AAC 
75.370) (ADEC, October 2008). This SOP is to be used in conjunction with the project-
specific Health and Safety Plan (HSP) (Appendix A, Work Plan for Site Inspection, Remedial 
Investigation, and Site Characterization, Former Galena Forward Operating Location, Alaska 
[CH2M HILL, August 2010]). Depending on project tasks, this SOP may be used in 
conjunction with other applicable project SOPs (Appendix H, Work Plan for Site Inspection, 
Remedial Investigation, and Site Characterization, Former Galena Forward Operating 
Location, Alaska), including the following: 

 SOP-01, Note Taking and Field Log Books 
 SOP-04, Organic Vapor Monitoring and Air Monitoring 
 SOP-14, Equipment Decontamination Procedures 
 SOP-23, Soil Excavation and Confirmation Sampling 
 SOP-29, Test Pit Excavation and Sampling 

3.0 General 
Contaminated soil may be generated at any time during the Former Galena FOL project. 
This contaminated soil may require storage in the short or long term, depending on the soil’s 
final disposition. It is vital that contaminated soil be segregated as it is generated and stored 
according to (1) the intended cleanup actions and (2) the specific hazardous substance 
present. 
The contaminated soil must be placed on a liner or on or within another impermeable 
surface that prevents soil and groundwater beneath and adjacent to the liner from being 
contaminated. The liner must be compatible with the type of hazardous substance being 
stored. The soil stockpile must be covered and protected from weather with the top cover 
overlapping the liner to prevent water from running through the soil. The stockpile must be 
inspected and maintained regularly to ensure that the cover remains intact and that any 
leachate derived from the soil is contained. 
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4.0 Responsibilities 
4.1 Project Manager 
The Project Manager is responsible for providing adequate resources and verifying that field 
staff have adequate experience and training to successfully comply with and execute 
project-specific SOPs and implement the project health, safety, and environment (HS&E) 
program.  
4.2 Field Manager 
The Field Manager (FM) is responsible for coordinating and scheduling daily field activities. 
In addition, the FM is responsible for verifying compliance with this SOP and confirming that 
all field staff engaged in this activity have been trained in this SOP. 
4.3 Field Team Leader 
The Field Team Leader (FTL) should develop or direct the preparation of the stockpile, 
particularly the procedures to be used. The FTL or their designee will be familiar with the 
requirements of this SOP and project-specific work plan(s) for stockpile creation and should 
maintain adequate documentation of its construction. 
4.4 Health and Safety Manager 
The Health and Safety Manager (HSM) is assigned to oversee site-specific HS&E matters 
and verify overall compliance with project HS&E requirements. The HSM conducts personal 
protective equipment (PPE) evaluations, selects the appropriate PPE for the project, lists the 
requirements in the project-specific HSP (Appendix A), coordinates with the FM and Safety 
Coordinator (SC) to complete and certify the PPE program, and conducts project health and 
safety audits on the effectiveness of the HS&E program. 
4.5 Safety Coordinator 
The role of SC is either taken by the FM or is designated to FTLs by the FM to assist in 
implementing the project HSP. The SC assists the FM and HSM with the health and safety 
program, implements the PPE requirements described in the project HSP, and receives 
input from project staff that the assigned PPE requirements and ongoing HS&E procedures 
are effective. 

5.0 Procedures 
The consideration and procedures for constructing a soil stockpile include the following 
tasks. 
5.1 Select Stockpile Location 
The preferred stockpile location will be relatively close to the excavation area to minimize 
hauling distance. The site must also meet the following minimum setback requirements from 
surface water and water supply sources as specified by ADEC regulations: 
1. At least 100 feet from a surface water body, a private water system, a Class C public 

water system, or a freshwater supply system that uses groundwater 
2. At least 200 feet from a water source serving a Class A or Class B public water system 



SOP-34: SOIL STORAGE 
 
 

RDD/111950002 (SOP-34.DOCX) 3 
ES121710172213CVO 

Although not specifically regulated, consideration should also be given in locating a stockpile 
in proximity to above- and belowground utilities, fences, streets, buildings, and other 
potential surface and subsurface features. 
5.2 Stockpile Design Considerations 
Several stockpile configurations can be considered depending on the stockpile location and 
duration, the nature of the material in the stockpile, and the ground slope at the stockpile 
location. Typical soil stockpile configurations (options) are schematically shown on Figures 1 
through 3 (located at the end of this SOP). Figure 1 is applicable when the ground surface 
adjacent to the stockpile slopes naturally or is mechanically graded away from the stockpile 
to prevent surface water from entering the stockpile between the bottom liner and top cover. 
Figures 2 and 3 are applicable when the ground surface is relatively flat or gently slopes 
toward the stockpile. Figure 3 is preferable when the contaminated soil in the stockpile is 
very wet and the potential exists for water to drain out of the soil. No leachate is expected 
from soils excavated from Galena, so no leachate system is designed in these stockpiles.  
5.3 Stockpile Bottom Liner Specifications 
Specifications for stockpile liner materials are dependent on the length of time that the soil 
will be stored. Short-term stockpiling requirements apply to periods of fewer than 180 days, 
and long-term stockpiling requirements apply to periods of 180 days to 2 years.  
Table 1 summarizes stockpile bottom liner requirements for petroleum-contaminated soil 
(and other compatible hazardous substances). 
Whenever possible, liner panels should be seamed at the liner fabricator’s shop prior to 
shipment to the construction site to minimize field seams. Field seams must be performed in 
accordance with the liner manufacturer’s recommendations. If sufficient ground slope exists 
at the stockpile location (typically >1 percent), the bottom liner panels can be overlapped or 
“shingled” rather than fusion welded, as shown on Figure 4. 
5.4 Stockpile Construction 
The process for constructing a soil stockpile includes the following tasks: 
 Prepare the foundation layer. Clear and grub the stockpile area to remove roots, rocks, 

and other sharp objects that may potentially puncture the bottom liner. For Option 3 (see 
Figure 3), a soil berm typically 2 feet high is placed near the inside edge of the stockpile 
area to prevent surface water from entering or leachate from leaving the stockpile. Sand 
or a cushioning nonwoven geotextile material may be required on the subgrade to 
provide a suitable foundation.  

 The bottom liner is then placed over the prepared foundation (and soil berm if Option 3 is 
used). 

 Depending on the nature of the soil to be placed in the stockpile, an inner geotextile or 
sand layer may be required as a protective surface over the liner. Approximately 
3 inches of clean sand or an additional layer of thick geotextile placed on top of the 
bottom liner will protect it from rocks within the stockpile and heavy equipment used to 
place the contaminated soil. The clean sand or geotextile also minimizes the tracking of 
contaminated soils off the stockpile area. 
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 Stockpile soil in a manner to prevent surface ponding and to promote drainage away 
from the contaminated soil. The stockpiled soil will be covered at the end of each work 
day, or if it is raining or snowing, or if strong winds are blowing. 

 Cover the stockpile with a minimum 10-mil, polyethylene cover or equivalent. (Note: 
18 AAC 75.375 allows the use of minimum 6-mil polyethylene cover. However, 10-mil 
material is required in this SOP). The edges will be lapped over the bottom liner to 
prevent precipitation and surface runoff from entering the stockpile. For Option 2 (see 
Figure 2), wrap the bottom liner up the stockpile side slope and secure with pins or rope, 
as shown on Figure 2, prior to placing and securing the top cover. The top cover 
dimensions are larger than the bottom liner footprint and must be calculated by using the 
area of the bottom liner and the height and configuration of the stockpiled soil.  

 Secure the top cover by placing sandbags or tires interconnected by rope on top of the 
cover and along the toe of the stockpile to minimize movement in the wind. 

 It is imperative that the bottom liner and top cover are undamaged during installation and 
soil placement. If either the liner or top cover is damaged, it must be repaired following 
the liner manufacturer’s requirements to ensure that it maintains its structural integrity 
and water tightness.  

5.5 Maintenance 
The stockpile should be inspected daily while material is being placed in the stockpile, then 
monthly or after any severe weather events to ensure that the cover is secure and sandbags 
are in place. Inspect the cover for tears and repair if necessary in accordance with the cover 
manufacturer’s requirements.  

6.0 Records 
The following records are to be maintained in the project file and onsite during work 
activities: notes, photographs, daily diaries, and as-built drawings of the stockpile’s location 
and dimensions and materials used in its construction. 

TABLE 1 
Bottom Liner Specifications for Soil Stockpiling 

Specification Method Short-term Liner Requirement Long-term Liner Requirement 

Coated Fabric Liners 
Cold Crack  
(ASTM D2136-02, July 2007) 

-60°F -60°F 

Black Carbon Content  
(ASTM D1603-06, March 2006) 

2 percent or greater 2 percent or greater 

Tensile Strength  
(ASTM D751-06, May 2006) 

125 pounds (warp) 300 pounds (warp) 

Mullen Burst  
(ASTM D751-06, May 2006) 

250 pounds per square inch 500 pounds per square inch 

Nominal Thickness 10 mil 20 mil 
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TABLE 1 
Bottom Liner Specifications for Soil Stockpiling 

Specification Method Short-term Liner Requirement Long-term Liner Requirement 

Oil Resistance  
(ASTM D471-06, November 2006) 

No signs of deterioration and more 
than 80 percent retention of tensile 
and seam strength after immersion 
for 30 days at 73°F 

No signs of deterioration and 
more than 80 percent retention of 
tensile and seam strength after 
immersion for 30 days at 73°F 

Extruded Fabric Liners 
Cold Crack  
(ASTM D2136-02, July 2007) 

-60°F -60°F 

Black Carbon Content  
(ASTM D1603-06, March 2006) 

2 percent or greater 2 percent or greater 

1-inch Tensile Strength  
(ASTM D882-02, June 2002) 

25 pounds (warp) 45 pounds (warp) 

1-inch Elongation Machine Direction 550 percent 625 percent 
Nominal Thickness 10 mil 20 mil 
Oil Resistance  
(ASTM D471-06, November 2006) 

No signs of deterioration and more 
than 80 percent retention of tensile 
and seam strength after immersion 
for 30 days at 73°F 

No signs of deterioration and 
more than 80 percent retention of 
tensile and seam strength after 
immersion for 30 days at 73°F 

Notes: 
ASTM  = American Society for Testing and Materials International 
°F  =  degrees Fahrenheit 
Source: Title 18, Chapter 75, Article 3, Section 370, Table D of the AAC 
 

7.0 References 
Alaska Department of Environmental Conservation (ADEC). October 9, 2008. 18 AAC 75, 
Oil and Other Hazardous Substances Pollution Control. 
CH2M HILL. August 2010. Work Plan for Site Inspection, Remedial Investigation, and Site 
Characterization, Former Galena Forward Operating Location, Alaska. Final. Prepared for 
the Air Force Center for Engineering and the Environment. 
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FIGURE 1 
Option 1 Liner/Cover Configuration

 

FIGURE 2 
Option 2 Liner/Cover Configuration 
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FIGURE 3 
Option 3 Liner/Cover Configuration 

 
FIGURE 4 
Shingling Bottom Liner Panels 
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APPENDIX E 

Interim Removal Action Field Sampling Plan 

This field sampling plan (FSP) describes post-excavation soil sampling and surveying 
details as part of the Interim Removal Action (IRA) for Sites SS014, SS017 (Site 14/17), 
SS016, SS005, and AST1569 at the Former Galena Forward Operating Location (FOL) in 
Galena, Alaska. 

Soil sampling and surveying will be completed using applicable standard operating 
procedures (SOP) described in the Work Plan for Site Inspection, Remedial Investigation, 
and Site Characterization, Former Galena Forward Operating Location, Alaska (CH2M HILL, 
August 2010) (Work Plan). 

Field Activities 
Documentation Sampling 
Soil samples will be collected from the floor and sidewalls of the excavations at Sites 14/17 
and SS016 to determine the remaining soil contamination. Documentation samples are not 
intended to show that all contaminated soil was excavated, because it will not all be 
excavated. The data collected from the excavations will supplement data previously 
collected in soil borings below and adjacent to the excavated areas. Because the purpose of 
the sampling is not to confirm cleanup, and because the source delineation and site 
characterization sampling will provide additional data, the sampling design (that is, the 
number of soil samples to be collected and the sample location spacing) was modified from 
the requirements and recommendations in 18 Alaska Administrative Code (AAC) 78 and 
the Alaska Department of Environmental Conservation (ADEC) Draft Field Sampling 
Guidance (ADEC, May 2010) to be appropriate for the site.  

After completing the excavation and before backfilling, each soil sample location and the 
extent of excavation will be horizontally and vertically surveyed.  

Confirmation Sampling 
Soil samples will be collected from the floor and sidewalls of the excavations at Sites SS005 
and AST1569 to confirm sufficient soil has been removed and soil contamination levels are 
below Method Two cleanup levels. The data collected from the excavations will supplement 
data previously collected in soil borings below and adjacent to the excavated areas. The 
sampling design meets the requirements and recommendations under 18 AAC 78 and the 
ADEC Draft Field Sampling Guidance (ADEC, 2010) for the quantity of excavation samples 
collected.  

After completing the excavation and before backfilling, each soil sample location and the 
extent of excavation will be horizontally and vertically surveyed.  
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Pre-sampling Activities 
Before field activities begin, staff will review work planning documentation (including SOPs 
and internal Health, Safety, & Environment information) and will confirm that materials 
and equipment identified in the SOPs have been procured. Records will be maintained 
consistent with SOP-01 (Note Taking and Field Log Books). Because utility clearances will have 
been obtained in accordance with SOP-03 (Utility Clearance for Intrusive Operations) prior to 
the excavation, and documentation sampling will not require any intrusive activity beyond 
the surface of the excavation (floor or sidewall), no additional utility clearance is required. 

Field Investigation Tasks 
Documentation Soil Sampling 
Soil samples will be collected after excavation activities have been completed in an area and 
before the excavation area is backfilled. Table E-1 summarizes the sampling frequency, 
purpose, sample type, number of samples, and analyses for documentation sampling. 
Table E-2 presents the sampling plan details and rationale for the documentation sampling.  

At a minimum, two soil samples will be collected from the floor of each excavation up to a 
surface area of 1,000 square feet (ft2); then one additional sample will be collected for each 
additional 1,000 ft2 of excavation floor area, or portion thereof over the initial 1,000 ft2, at 
points where contamination is most likely to be present. For example, in an excavation that 
has a total floor area of 5,030 ft2, a total of seven samples would be collected. Soil samples 
will also be collected from the walls of each excavation. At a minimum, one soil sample will 
be collected from each wall of the excavation or a frequency of one per 50 linear feet of 
excavation perimeter (as an excavation “wall” may be difficult to define), whichever is 
greater. For example, in an excavation that has an estimated perimeter of 390 feet, eight soil 
samples would be collected from the excavation walls. Soil sampling will be collected in 
accordance with the Work Plan (CH2M HILL, August 2010) and SOP-7 (Surface and 
Subsurface Soil Sampling), specifically Section 5.6.1, Excavation Sampling.  

Confirmation Soil Sampling 
Soil samples will be collected after excavation activities have been completed in an 
excavation area and before the area is backfilled. Table E-3 summarizes the sampling 
frequency, purpose, sample type, number of samples, and analyses for confirmation 
sampling. Table E-4 presents the sampling plan details and rationale for the confirmation 
sampling.  

Samples will be collected and screened for contamination in the field using a photo-
ionization detector (PID) or flame ionization detector (FID). A minimum of 10 screening 
samples will be collected from the floor of each excavation up to a surface area of 250 ft2; 
then one additional sample will be collected for each additional 100 ft2 of excavation floor 
area, or portion thereof over the initial 250 ft2. For example, assuming the proposed total 
excavation floor is 1,730 ft2, a total of 25 screening samples would be collected. Soil 
screening samples will also be collected from the walls of each excavation. At a minimum, 
one soil screening sample per 10 linear feet, or portion thereof, will be collected from each 
wall of the excavation. For example, if the excavation has an estimated perimeter of 270 feet, 
then 27 soil screening samples would be collected from the excavation walls. 



APPENDIX E INTERIM REMOVAL ACTION FIELD SAMPLING PLAN 

RDD\110530005 (NLH4478.DOCX) E-3 
ES121710172213 CVO 

Samples will also be collected for laboratory analysis as shown in Table E-4. At a minimum, 
two soil samples will be collected from the floor of each excavation up to a surface area of 
250 ft2; then one additional sample will be collected for each additional 250 ft2 of excavation 
floor area, or portion thereof over the initial 250 ft2, at points where contamination is most 
likely to be present. For example, if a proposed total floor area at the excavation is 1,730 ft2, a 
total of 8 samples would be collected. Soil samples will also be collected from the walls of 
each excavation. At a minimum, one soil sample will be collected from each wall of the 
excavation or a frequency of one per 20 linear feet of excavation perimeter (as an excavation 
“wall” may be difficult to define), whichever is greater. In the above example, if the sidewall 
has an estimated perimeter of 270 feet, 14 soil samples would be collected from the 
excavation walls. Soil sampling will be collected in accordance with the Work Plan 
(CH2M HILL, August 2010) and SOP-7 (Surface and Subsurface Soil Sampling), specifically 
Section 5.6.1, Excavation Sampling.  

Soil Sample Analysis 
The samples will be analyzed for volatile organic compounds (VOC), gasoline-range 
organics (GRO), diesel-range organics (DRO)/residual-range organics (RRO) by 
Methods SW8260B, AK101, and AK102/AK103, respectively. Ten percent of the samples 
will also be analyzed for polynuclear aromatic hydrocarbons (PAH) by SW8270C SIM.  

Laboratory methods, bottle requirements, field preservation requirements, and sample 
volumes for these analyses are provided in Worksheet #19 of the Work Plan. Quality 
assurance (QA)/ quality control (QC) samples will be collected as specified in Tables E-2 and 
E-4 and in Worksheet #20 of the Work Plan. Sample handling procedures will follow 
SOP-18 (Packing and Shipping of Environmental Samples) and SOP-19 (Sample Handling, 
Identification, and Custody). 

Surveying 
The perimeter edge (crest) at ground surface, the excavation toe, and the floor surface will 
be surveyed to determine the extent of contaminated soil removed during the excavation. 
The following general site survey standards will be applied. Survey data for this site will be 
horizontally accurate to the nearest 0.1 foot, and elevations will be accurate to the nearest 
0.1 foot or greater. Final survey data will be processed and presented in Alaska State Plane 
Zone 6, NAD83 Datum. 

To achieve the required accuracy, sample locations and the extent of excavation will be 
surveyed for horizontal position and vertical elevation by a certified or licensed land 
surveyor in accordance with SOP-17 (Geographic Land Surveying).  

Equipment Calibration 

The field PID will be calibrated in accordance with SOP-04 (Organic Vapor Monitoring and 
Air Monitoring). 

Equipment Decontamination 
Non-dedicated equipment will be decontaminated in accordance with SOP-14 (Equipment 
Decontamination Procedures). 
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Investigation-derived Waste Management 
Investigation-derived waste will be minimal and limited primarily to disposable sampling 
equipment such as gloves, paper towel, decontamination water, and spoons, and will be 
handled in accordance with Appendix B of the Work Plan (Project-specific Waste Management 
Plan). 

Sample Identification 
Documentation soil samples will be named in accordance with SOP-19 (Sample Handling, 
Identification, and Custody). 

References 
Alaska Department of Environmental Conservation (ADEC). May 2010. Draft Field Sampling 

Guidance.  

CH2M HILL. August 2010. Work Plan for Site Inspection, Remedial Investigation, and Site 
Characterization, Former Galena Forward Operating Location, Alaska. Final. Prepared for 
the Air Force Center for Engineering and the Environment.
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TABLE E-1 
Documentation Sampling 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Documentation Sampling Events 

Event Freq/Time Purpose Type No. of Locations 
Samples 
Analyzed Analytes Comments 

Documentation 
Sampling 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document 
contamination left in 
place after excavation. 

Grab SS017 Excavation 
– 7 samples from 
the floor; 8 samples 
from the sidewalls. 

15 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 5,030 ft2  

Perimeter: 388 feet 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document 
contamination left in 
place after excavation. 

Grab SS014 Excavation 
– 4 samples from 
the floor; 7 samples 
from the sidewalls. 

11 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 2,930 ft2 

Perimeter: 310 feet 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document 
contamination left in 
place after excavation. 

Grab SS016 East 
Excavation – 
5 samples from the 
floor; 12 samples 
from the sidewalls. 

17 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 3,960 ft2 

Perimeter: 570 feet 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document 
contamination left in 
place after excavation. 

Grab SS016 West 
Excavation – 
5 samples from the 
floor; 7 samples 
from the sidewalls. 

12 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 3,825 ft2 

Perimeter: 320 feet 

Notes: 

BTEX = benzene, toluene, ethylbenzene, and xylenes 
DRO  =  diesel-range organics 
Freq = frequency 
ft2  =  square feet 
GRO  =  gasoline-range organics 
No. = number 
PAH  =  polynuclear aromatic hydrocarbons 
RRO  =  residual-range organics 
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TABLE E-2 
Documentation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

SS017 Excavation Floor SS017DS001-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS002-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS003-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS004-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS005-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS006-So_F TBD TBD Soil N TBD 1 1 1 1 1 Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS906-So_F TBD TBD Soil FD TBD  1 1 1 1 Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Floor SS017DS007-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Sidewall SS017DS008-So_S TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Sidewall SS017DS009-So_S TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Sidewall SS017DS010-So_S TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Sidewall SS017DS011-So_S TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS017 Excavation Sidewall SS017DS012-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS013-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS013-So_SMS TBD TBD Soil MS TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS013-So_SMSD TBD TBD Soil MSD TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS014-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS914-So_S TBD TBD Soil FD TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation Sidewall SS017DS015-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS014 Excavation Floor SS014DS001-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Floor SS014DS002-So_F TBD TBD Soil N TBD 1 1 1 1 1 Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Floor SS014DS003-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Floor SS014DS004-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Sidewall SS014DS904-So_FMS TBD TBD Soil FD TBD  1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Sidewall SS014DS004-So_FMS TBD TBD Soil MS TBD  1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Sidewall SS014DS004-So_FMSD TBD TBD Soil MSD TBD  1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Sidewall SS014DS005-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS014 Excavation Sidewall SS014DS006-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS014 Excavation Sidewall SS014DS007-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS014 Excavation Sidewall SS014DS008-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS014 Excavation Sidewall SS014DS009-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 
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TABLE E-2 
Documentation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

SS014 Excavation Sidewall SS014DS010-So_S TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 50 linear feet 

SS014 Excavation Sidewall SS014DS011-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Floor SS016EASTDS001-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 East Excavation Floor SS016EASTDS002-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 East Excavation Floor SS016EASTDS003-So_F TBD TBD Soil N TBD 1 1 1 1 1 Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 East Excavation Floor SS016EASTDS004-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 East Excavation Floor SS016EASTDS005-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 East Excavation Sidewall SS016EASTDS006-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS007-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS008-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS908-So_S TBD TBD Soil FD TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS008-So_SMS TBD TBD Soil MS TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS008-So_SMSD TBD TBD Soil MSD TBD  1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS009-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS010-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS011-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS012-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS013-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS014-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS015-So_S TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS016-So_S TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 50 linear feet 

SS016 East Excavation Sidewall SS016EASTDS017-So_S TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 50 linear feet 

SS016 West Excavation Floor SS016WESTDS001-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Floor SS016WESTDS002-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Floor SS016WESTDS003-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Floor SS016WESTDS903-So_F TBD TBD Soil FD TBD  1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Floor SS016WESTDS004-So_F TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Floor SS016WESTDS005-So_F TBD TBD Soil N TBD 1 1 1 1 1 Floor – 2 per first 1,000 ft2 +1 per 1,000 ft2 

SS016 West Excavation Sidewall SS016WESTDS006-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 West Excavation Sidewall SS016WESTDS007-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 West Excavation Sidewall SS016WESTDS008-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 
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TABLE E-2 
Documentation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

SS016 West Excavation Sidewall SS016WESTDS009-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 West Excavation Sidewall SS016WESTDS010-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 West Excavation Sidewall SS016WESTDS011-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS016 West Excavation Sidewall SS016WESTDS012-So_S TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 50 linear feet 

SS017 Excavation SS017-EB001 NA NA Water EB NA  1 1 1  Equipment Blank 

SS014 Excavation  SS014-EB002 NA NA Water EB NA  1 1 1  Equipment Blank 

SS016 East Excavation  SS016EAST-EB003 NA NA Water EB NA  1 1 1  Equipment Blank 

Totals Normal Samples     N  55 55 55 55 6  

Total MS and MSD Samples     MS/MSD  0 6 6 6 2  

Total Field Duplicate Samples     FD  0 5 5 5 1  

Total Equipment Blank     EB  0 3 3 3 0  

Notes: 
Analysis will be performed at an offsite lab with a standard turnaround time (20 days). 
Field sample ID: refer to SOP-19 (Sample Handling and Custody), for details regarding sample identification nomenclature.  
## indicates that the sample location associated with this quality assurance/quality control sample will be determined. 
DRO = diesel-range organics 
EB = equipment blank 
F = floor sample 
FD = field duplicate sample 
ft2 = square feet 
GRO = gasoline-range organics 
ID = identification 
MS = matrix spike sample 
MSD = matrix spike duplicate sample 
N = normal sample 
NA = not applicable 
PAH = polynuclear aromatic hydrocarbons 
PID = photoionization detector 
RRO = residual-range organics 
So = soil  
TBD = to be determined 
VOC = volatile organic compound 
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TABLE E-3 
Confirmation Sampling 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Documentation Sampling Events 

Event Freq/Time Purpose Type No. of Locations 
Samples 
Analyzed Analytes Comments 

Confirmation 
Sampling 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document excavation 
is complete (any 
contamination left in 
place after excavation 
is below ADEC 
Method 2 cleanup 
levels). 

Grab SS005 North 
Excavation – 
8 samples from the 
floor; 14 samples 
from the sidewalls. 

22 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 1,730 ft2  

Perimeter: 270 feet 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document excavation 
is complete (any 
contamination left in 
place after excavation 
is below ADEC 
Method 2 cleanup 
levels). 

Grab SS005 South 
Excavation – 
5 samples from the 
floor; 9 samples 
from the sidewalls. 

14 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 1,050 ft2 

Perimeter: 180 feet 

As needed/After 
excavation is complete 
in an area and before 
backfilling 

Document 
contamination left in 
place after excavation. 

Grab AST1569 
Excavation – 
2 samples from the 
floor; 5 samples 
from the sidewalls. 

7 BTEX, GRO, DRO, 
RRO, and PAHs 
(10% of samples will 
be analyzed for 
PAHs) 

Floor Area: 140 ft2 

Perimeter: 95 feet 

Notes: 

BTEX = benzene, toluene, ethylbenzene, and xylenes 

DRO  =  diesel-range organics 

Freq = frequency 

ft2  =  square feet 

GRO  =  gasoline-range organics 

No. = number 

PAH  =  polynuclear aromatic hydrocarbons 

RRO  =  residual-range organics 
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TABLE E-4 
Confirmation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

SS005 North Excavation Floor SS005CS001-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS002-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS003-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS004-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor –2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS005-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS006-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS007-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS907-SO_## TBD TBD Soil FD TBD  1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Floor SS005CS008-SO_## TBD TBD Soil N TBD 1 1 1 1 1 Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 North Excavation Sidewall SS005CS009-SO_## TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS010-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS011-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS012-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS013-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS014-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS914-SO_## TBD TBD Soil FD TBD  1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS015-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS016-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS017-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS018-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS019-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS020-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS021-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS921-SO_## TBD TBD Soil FD TBD  1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS021-SO_##MS TBD TBD Soil MS TBD  1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS021-SO_##MSD TBD TBD Soil MSD TBD  1 1 1  Sidewall – 1 per 20 linear feet 

SS005 North Excavation Sidewall SS005CS022-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Floor SS005CS023-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 South Excavation Floor SS005CS024-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 South Excavation Floor SS005CS025-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 South Excavation Floor SS005CS026-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 
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TABLE E-4 
Confirmation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

SS005 South Excavation Floor SS005CS027-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

SS005 South Excavation Sidewall SS005CS028-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS029-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS030-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS031-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS032-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS932-SO_## TBD TBD Soil FD TBD  1 1 1 1 Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS033-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS034-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS035-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS036-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS036-SO_##MS TBD TBD Soil MS TBD  1 1 1  Sidewall – 1 per 20 linear feet 

SS005 South Excavation Sidewall SS005CS036-SO_##MSD TBD TBD Soil MSD TBD  1 1 1  Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Floor AST1569CS001-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

AST 1569 Excavation Floor AST1569CS002-SO_## TBD TBD Soil N TBD 1 1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

AST 1569 Excavation Floor AST1569CS902-SO_## TBD TBD Soil FD TBD  1 1 1  Floor – 2 per first 250 ft2 +1 per 250 ft2 

AST 1569 Excavation Sidewall AST1569CS003-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS004-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS005-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS006-SO_## TBD TBD Soil N TBD 1 1 1 1  Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS007-SO_## TBD TBD Soil N TBD 1 1 1 1 1 Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS007-SO_## TBD TBD Soil MS TBD  1 1 1 1 Sidewall – 1 per 20 linear feet 

AST 1569 Excavation Sidewall AST1569CS007-SO_## TBD TBD Soil MSD TBD  1 1 1 1 Sidewall – 1 per 20 linear feet 

SS005 North Excavation SS005-EB001 NA NA Water EB NA  1 1 1 1 Equipment Blank 

SS005 South Excavation  SS005-EB002 NA NA Water EB NA  1 1 1 1 Equipment Blank 

AST1569 Excavation  AST1569-EB001 NA NA Water EB NA  1 1 1 1 Equipment Blank 

SS005 North Excavation SS005-TB001 NA NA Water TB NA  1  1  Trip Blank 

SS005 South Excavation  SS005-TB002 NA NA Water TB NA  1  1  Trip Blank 

AST1569 Excavation  AST1569-TB001 NA NA Water TB NA  1  1  Trip Blank 

Totals Normal Samples     N  43 43 43 43 5  

Total MS and MSD Samples     MS/MSD  0 6 6 6 2  
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TABLE E-4 
Confirmation Sampling Matrix 
Work Plan for Interim Removal Action at Sites SS005, SS014, SS016, SS017, and AST1569 at Former Galena Forward Operating Location, Alaska 

Sampling Location Field Sample ID 
Easting 
(meters) 

Northing 
(meters) Media 

Sample 
Type 

Sample 
Depth 

Field Meter
PID 

GRO 

AK101 
DRO/RRO 

AK102/AK103 
VOCs 

SW8260B 
PAHs 

SW8270CSIM Comment 

Total Field Duplicate Samples     FD  0 5 5 5 1  

Total Trip Blanks     TB  0 3 3 3 0  

Total Equipment Blank     EB  0 3 3 3 0  

Notes: 
Analysis will be performed at an offsite lab with a standard turnaround time (20 days). 
Field sample ID: refer to SOP-19 (Sample Handling and Custody), for details regarding sample identification nomenclature.  
## indicates that the sample depths associated with this QA/QC sample will be determined. 
DRO = diesel-range organics 
EB = equipment blank 
FD = field duplicate sample 
ft2 = square feet 
GRO = gasoline-range organic  
ID = identification 
MS = matrix spike sample 
MSD = matrix spike duplicate sample 
N = normal sample 
NA = not applicable 
PAH = polynuclear aromatic hydrocarbon 
PID = photoionization detector 
RRO = residual-range organic 
SO = soil  
TB = trip blank 
TBD = to be determined 
VOC = volatile organic compound 
 






