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Appendix A 
AOC I – 2004 (RI) Soil Boring Logs 

Surface/Subsurface 



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB04 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0710 END :   0745  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 3.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark grayish brown (10YR, 4/2), _                       0.0 ppm              0.0 ppm _
damp, dense. 

_ _ _

_ _ _

_ _ _

 2 __ __ __

_ _ _

_ _ _

_ 3.0' to 4.0' LEAN CLAY (CL), brownish yellow _ _
(10YR, 6/6), dry, stiff, some saprolite, 

_ trace sand. _ _

4  __ 4.0 __ __
4.0' to 5.0' Same as above (3 to 4').

_ _ _
12 SS-1 33 - 50/5" Headspace = 0.0 ppm

_ _ _
5.0 Sample Time: 0745

_        END OF BORING AT 5.0 FEET BLS. _ Rock encountered at 5.0 feet bls. _

_ _ _

6  __ __ Note: Boring grouted to surface upon __
completion.

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - The new boring location was adjacent _
to the old boring location, but is shown as 

8  __ __ one location on Figures. __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS06 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 1040 END : 1100  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL 

_ WITH SAND (GW), dark grayish brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 4/2), dry, very dense, up to 1/2 inch 

_ diameter, gravel, trace root fragments. _ _

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 1100

_ _ _

1.0  __ __ __
1.0' to 2.0' LEAN CLAY WITH SAND (CL),

_ dark yellowish brown (10YR, 4/4), dry, _ _
stiff. 

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - New boring location was adjacent to the _
old boring location, but is shown as one

1.5  __ __ location on Figures. __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB06 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0820 END :   0830  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 3.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark grayish brown (10YR, 4/2), _                       0.0 ppm              0.0 ppm _
damp, dense. 

_ _ _

_ _ _

_ _ _

 2 __ __ __

_ _ _

_ _ _

_ 3.0' to 4.0' WELL GRADED GRAVEL WITH _ _
CLAY (GW-GC), dark yellowish brown 

_ (10YR, 4/4),  dry, stiff, up to 1/8" diameter _ _
gravel.

4  __ 4.0' __ Sample Time: 0830 __
4.0' to 4.5' WELL GRADED GRAVEL WITH 

_ 6 SS-1 50/5" SAND (GW), dark yellowish brown (10YR, 4/4) _ Headspace = 0.0 ppm _
4.5' dry, some andesite rock fragments.

_        END OF BORING AT 4.5 FEET BLS. _ Rock encountered at 4.5 feet bls. _

_ _ _

_ _ _

6  __ __ __

_ _ Note: Boring grouted to surface upon _
completion.

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

8  __ __  - The new boring location was adjacent __
to the old boring location, but is shown as 

_ _ one location on Figures. _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB19 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0845 END :   0900  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark brown (10YR, 3/3), damp, _                       0.0 ppm              0.0 ppm _
dense. 

_ _ _

_ 1.0' to 4.0' WELL GRADED GRAVEL WITH _ _
CLAY (GW-GC), brownish yellow (10YR, 6/6),

_ dry, dense, up to 1/8" diameter gravel. _ _

 2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0' __ __
4.0' to 5.5' WELL GRADED GRAVEL WITH

_ CLAY (GW-GC), brownish yellow (10YR, 6/6), _ _
dry, dense, up to 1/8" diameter gravel, Headspace = 0.0 ppm

_ some fractured weathered rock (saprolite), _ _
18 SS-1 44 - 49 - 50/4" trace sand. Sample Time: 0900

_ _ _

_ 5.5' _ _
       END OF BORING AT 5.5 FEET BLS. Rock encountered at 5.5 feet bls.

6  __ __ __

_ _ Note: Boring grouted to surface upon _
completion.

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

8  __ __  - The new boring location was adjacent __
to the old boring location, but is shown as 

_ _ one location on Figures. _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS20 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0920 END : 0930  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.2' POORLY GRADED GRAVEL (GP), 

_ brown (10YR, 5/3), dry, loose, up to 1/4-inch _ 0.0 ppm             0.0 ppm             0.0 ppm _
diameter gravel, trace roots.

_ 0.2' to 1.5' LEAN CLAY WITH SAND (CL), _ _
strong brown (7.5YR, 4/6), dry, low plasticity,

_ cohesive, trace gravel. _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0930

_ _ _

1.0  __ __ __

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - New boring location was adjacent to the _
old boring location, but is shown as one

1.5  __ __ location on Figures. __
1.5' to 2.0' LEAN CLAY WITH SAND (CL),

_ brown (10YR, 4/3), dry, stiff. _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB20 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0905 END :   0915  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark brown (10YR, 3/3), damp, _                       0.0 ppm              0.0 ppm _
dense. 

_ _ _

_ 1.0' to 4.0' LEAN CLAY WITH GRAVEL (CL), _ _
yellowIish brown (10YR, 5/4), dry, 

_ dense, up to 1/8" diameter gravel. _ _

 2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' WELL GRADED GRAVEL WITH

_ CLAY (GW-GC), brownish yellow (10YR, 6/6), _ _
14 SS-1 44 - 47 - 50/3" dry, dense, up to 1/8" diameter gravel, Headspace = 0.0 ppm

_ some fractured weathered rock (saprolite), _ _
5.0 trace sand. Sample Time: 0915

_        END OF BORING AT 5.0 FEET BLS. _ Rock encountered at 5.0 feet bls. _

_ _ _

6  __ __ Note: Boring grouted to surface upon __
completion.

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - The new boring location was adjacent _
to the old boring location, but is shown as 

8  __ __ one location on Figures. __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB21 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0950 END :   1000  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark brown (10YR, 3/3), damp, _                       0.0 ppm              0.0 ppm _
dense. 

_ _ _

_ 1.0' to 4.0' WELL GRADED GRAVEL WITH _ _
CLAY (GW-GC), yellowish brown (10YR, 5/4),

_ dry, dense, up to 1/8" diameter gravel. _ _

 2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' WELL GRADED GRAVEL WITH

_ CLAY (GW-GC), brown (10YR, 4/3), _ _
8 SS-1 44 - 50/5" dry, dense, up to 1/8" diameter gravel, Headspace = 0.0 ppm

_ some fractured weathered rock (saprolite), _ _
5.0 trace sand. Sample Time: 1000

_        END OF BORING AT 5.0 FEET BLS. _ Rock encountered at 5.0 feet bls. _

_ _ _

6  __ __ Note: Boring grouted to surface upon __
completion.

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - The new boring location was adjacent _
to the old boring location, but is shown as 

8  __ __ one location on Figures. __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS22 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0930 END : 0950  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL 

_ WITH SAND (GW), dark yellowish brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 4/4), dry, very dense, up to 1/2 inch

_ diameter gravel, trace root fragments. _ _

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0950

_ _ _

1.0  __ __ __

_ _ _

_ _ Note: This boring location was previously _
sampled in November 2000 and is included 

_ _ in the "Final Expanded PA/SI Phase II _
Seven Sites" report (Nov, 2002).

_ _ - New boring location was adjacent to the _
old boring location, but is shown as one

1.5  __ __ location on Figures. __

_ _ Note: Boring located on western edge _
of a concrete pad.

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB22 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0925 END :   0945  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH

_ SAND (GW), dark brown (10YR, 3/3), damp, _                       0.0 ppm              0.0 ppm _
dense. 

_ _ _

_ 1.0' to 4.0' WELL GRADED GRAVEL WITH _ _
CLAY (GW-GC), brownish yellow (10YR, 6/6),

_ dry, dense, up to 1/8" diameter gravel. _ _

 2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' WELL GRADED GRAVEL WITH

_ CLAY (GW-GC), brown (10YR, 4/3), _ _
dry, dense, up to 1/8" diameter gravel,

_ some fractured weathered rock (saprolite), _ Headspace = 0.0 ppm _
trace sand.

_ 24 SS-1 12 - 17 - 34- 50/5" _ _
Sample Time: 0945

_ _ MS/MSD sample collected. _

6  __ 6.0 __ __
       END OF BORING AT 6.0 FEET BLS. Rock encountered at 6.0 feet bls.

_ _ _

_ _ Note: Boring grouted to surface upon _
completion.

_ _ _

_ _ _
Note: This boring location was previously 

8  __ __ sampled in November 2000 and is __
included in the "Final Expanded PA/SI 

_ _ Phase II Seven Sites" report (Nov, 2002). _
- The new boring location was adjacent 

_ _ to the old boring location, but is shown as _
one location on Figures.

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS27 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER:  Partly cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0735 END : 0745  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.5' WELL GRADED GRAVEL WITH

_ SILT AND SAND (GW-GM), brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 4/3), dry, very dense, fine to medium 

_ grained sand, up to 1/4" gravel pieces - _ _
andesite, trace root fragements.

_ Note: ants throughout sample. _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _
Solid rock encountered at 1.5 ' bls.

1.5  __ 1.5' __ __

_ _ _
Sample Time: 0745

_ _ _

_ _ _

_ _ _

2.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 1.5 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS28 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER:  Partly cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0820 END : 0830  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH

_ SILT AND SAND (GW-GM), brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 4/3), moist, very dense, fine to medium 

_ grained sand, up to 1/4" gravel pieces - _ _
andesite, trace root fragements.

_ Note: Boring located at base of berm. _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _
Sample Time: 0830

_ _ Field Duplicate collected at this location. _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS29 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER: Cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0845 END : 0855  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH

_ CLAY AND SAND (GW-GC), dark grayish _ 0.0 ppm             0.0 ppm             0.0 ppm _
brown (10YR, 4/2), dry, very dense, fine to 

_ medium grained sand, up to 1/4" gravel _ _
pieces - andesite, trace root fragements.

_ _ _
Note: Boring located in center of gravel road.

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _
Sample Time: 0855

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS30 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER:   Sunny, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0900 END : 0910  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH

_ CLAY AND SAND (GW-GC), yellowish brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 5/6), dry, very dense, fine to medium 

_ grained sand, up to 1/4" gravel pieces - _ _
andesite.

_ _ _
Note: Boring located on side of gravel road.

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _
Sample Time: 0910

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS31 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER:   Sunny, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0915 END : 0940  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.5' WELL GRADED GRAVEL WITH

_ CLAY AND SAND (GW-GC), brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 5/3), dry, very dense, fine to medium 

_ grained sand, up to 1/4" gravel pieces - _ _
andesite.

_ _ _
Note: Boring located on edge of gravel road.

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0940

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _
Solid rock encountered at 1.5 ' bls.

1.5  __ 1.5' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 1.5 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS32 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-18-04

WEATHER:   Cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 1000 END : 1030  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.5' WELL GRADED GRAVEL WITH

_ CLAY AND SAND (GW-GC), yellowish brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 5/4), dry, very dense, fine to medium 

_ grained sand, up to 1/4" gravel pieces - _ _
andesite.

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 1030

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _
Solid rock encountered at 1.5 ' bls.

1.5  __ 1.5' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/18/2004

SURFACE SOIL LOG

END OF BORING AT 1.5 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS33 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Partly cloudy, no breeze, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0750 END : 0810  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.4' WEATHERED ASPHALT - crumbly

_ _ 0.0 ppm             0.0 ppm             0.0 ppm _

_ _ _
Note: Asphalt removed from sample.

_ _ _

_ _ _
0.4' to 2.0' WELL GRADED GRAVEL WITH

0.5 __ CLAY AND SAND (GW-GC), yellowish brown __ __
(10YR, 5/4), dry, very dense, low plasticity,

_ fine to medium grained sand, up to 1/4 inch _ _
diameter gravel - andesite.

_ NA NA NA _ _

_ _ _

_ Note: Boring location in center of road _ _
leading to site. The stake was offset 18

1.0  __ feet to the west. __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _
Sample Time: 0810

_ _ MS/MSD collected at this location. _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS34 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Partly cloudy, no breeze, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0815 END : 0830  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH 

_ SAND (GW), yellowish brown (10YR, 5/4), _ 0.0 ppm             0.0 ppm             0.0 ppm _
dry, fine to medium grained sand,

_ up to 1 inch diameter gravel - andesite. _ _

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _

_ _ _

1.0  __ __ __
1.0' to 2.0' WELL GRADED GRAVEL WITH

_ CLAY (GW-GC), yellowish brown (10YR, 5/4), _ _
dry, low plasticity, up to 1/8 inch diameter gravel.

_ _ _

_ _ _

_ _ _

1.5  __ Note: Boring location within gravel access __ __
way.

_ _ _
Sample Time: 0830

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS35 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0900 END : 0920  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.5' WELL GRADED GRAVEL WITH

_ SAND (GW), yellowish brown _ 0.0 ppm             0.0 ppm             0.0 ppm _
(10YR, 5/4), dry, very dense, fine to medium 

_ grained sand, up to 1" diameter gravel _ _
pieces - andesite.

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0920

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _
Solid rock encountered at 1.5 ' bls.

1.5  __ 1.5' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 1.5 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS36 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0925 END : 0945  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.2' POORLY GRADED GRAVEL (GP), 

_ up to 1 inch diameter. _ 0.0 ppm             0.0 ppm             0.0 ppm _

_ _ _
0.2' to 0.4' ASPHALT layer, weathered.

_ _ _

_ _ _
0.4' to 0.8' WELL GRADED GRAVEL WITH

0.5 __ SAND (GW), dark grayish brown (10YR 4/2), __ __
dry, fine to medium grained sand, up to 1/4 inch

_ diameter gravel. _ _

_ NA NA NA _ _

_ _ _
0.8' to 1.5' WELL GRADED GRAVEL WITH Sample Time: 0945

_ SAND (GW), yellowish brown (10YR, 5/4), _ _
dry, fine to medium grained sand, up to 1/4 inch

1.0  __ diameter gravel. __ __

_ _ _

_ _ _

_ _ _

_ _ _
Solid rock encountered at 1.5 ' bls.

1.5  __ 1.5' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 1.5 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS37 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Cloudy, breezy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 1015 END : 1040  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.2' POORLY GRADED GRAVEL (GP).

_ _ 0.0 ppm             0.0 ppm             0.0 ppm _

_ _ _
0.2' to 1.0' WELL GRADED SAND WITH

_ GRAVEL (SW), black (7.5YR, 2.5/1), _ _
dry, fine sand, up to 1/4" diameter gravel,

_ trace organic material. _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 1040

_ _ Field Duplicate collected at this location. _

1.0  __ __ __
1.0' to 2.0' WELL GRADED SAND WITH

_ GRAVEL (SW), dark greenish gray _ _
(10Y, 4/1), dry, fine sand, up to 1 inch 

_ diameter gravel. _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS38 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-19-04

WEATHER:   Cloudy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 1110 END : 1130  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL (GW), 

_ brown. _ 0.0 ppm             0.0 ppm             0.0 ppm _

_ _ _

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 1130

_ _ _

1.0  __ __ __
1.0' to 2.0' WELL GRADED GRAVEL WITH

_ SAND (GW), yellowish brown (10YR, 5/6), _ _
dry, fine to medium grained sand, up to 1 inch

_ diameter gravel. _ _

_ _ _

_ _ _
Note: Boring located in gravel access road.

1.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/19/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS39 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0755 END : 0820  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH

_ SAND (GW), brown (10YR, 5/3), dry, _ 0.0 ppm             0.0 ppm             0.0 ppm _
very dense, fine to medium grained sand, 

_ up to 1/8 inch diameter gravel - andesite, _ _
trace root fragments.

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0820

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS40 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 0825 END : 0850  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH

_ SAND (GW), brown (10YR, 5/3), dry, _ 0.0 ppm             0.0 ppm             0.0 ppm _
very dense, fine to medium grained sand, 

_ up to 1/8 inch diameter gravel - andesite, _ _
trace root fragments.

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 0850

_ _ _

1.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISS41 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION :   AOC - I DATE:  8-20-04

WEATHER:   Partly cloudy, windy, hot DRILLING CONTRACTOR :   CH2M HILL
DRILLING METHOD AND EQUIPMENT USED :   3-inch diameter stainless steel hand auger with stainless steel spoon and bowl. (30 lb. spud bar).
WATER LEVELS :    N/A START : 1000 END : 1030  LOGGER :   John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0' (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL (GW),

_ dark grayish brown (10YR, 4/2), dry, _ 0.0 ppm             0.0 ppm             0.0 ppm _
very dense, up to 1/2 inch diameter

_ gravel. _ _

_ _ _

_ _ _

0.5 __ __ __

_ _ _

_ NA NA NA _ _

_ _ _
Sample Time: 1030

_ _ _

1.0  __ __ __
1.0' to 2.0' LEAN CLAY WITH SAND (CL),

_ dark yellowish brown (10YR, 4/4), dry, _ _
stiff, low plasticity, fine to medium grained

_ sand. _ _

_ _ _

_ _ _

1.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ 2.0' __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 08/20/2004

SURFACE SOIL LOG

END OF BORING AT 2.0 FEET BLS.

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAISB41 SHEET   1 OF   1

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC - I DATE:   09-09-04

WEATHER: Overcast, 90o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :   Mobil B-61 drill rig with 4-1/4" I.D.  H.S.A's, and 3" diameter stainless steel split spoon.
WATER LEVELS :  N/A START : 0755 END :   0805  LOGGER : John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL (GW),

_ dark grayish brown (10YR, 4/2), dry, _                       0.0 ppm              0.0 ppm _
very dense, up to 1/2 inch diameter

_ gravel. _ _

_ 1.0' to 3.0' LEAN CLAY WITH SAND (CL), _ _
dark yellowish brown (10YR, 4/4), dry,

_ stiff, low plasticity, fine to medium grained _ _
sand.

 2 __ __ __

_ _ _

_ _ _

_ 3.0' to 4.0' LEAN CLAY (CL), dark yellowish _ _
brown (10YR, 4/4), dry, stiff, trace saprolite, 

_ trace sand. _ _

4  __ 4.0' __ __
4.0' to 5.5' Same as above (3 to 4').

_ _ _
Headspace = 0.0 ppm

_ _ _
18 SS-1 24 - 33 - 50/5" Sample Time: 0805

_ _ _

_ 5.5' _ _
       END OF BORING AT 5.5 FEET BLS. Rock encountered at 5.5 feet bls.

6  __ __ __

_ _ Note: Boring grouted to surface upon _
completion.

_ _ _

_ _ _

_ _ _

8  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

John Swenfurth Date: 09/09/2004

SOIL BORING LOG

Sampler Signature:

2004 Surface and Subsurface Soil Logs AOC I.xls



Appendix A 
AOC I – 2004/2005 (RI) Soil/Rock Boring Logs               

for Monitoring Wells 



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW01 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-30-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-26-04,   1200 END : 08-30-04, 1630   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH SAND

_ (GW), dark grayish brown (10YR, 4/2), dry, _ Video loging of borehole from 0 to 31' bls. _
very dense, coarse grained sand. - included on attached CD.

_ _ Headspace: _
12 SS-1 11 - 35 - 23 - 25 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _

_ _ _

 2 __ 2.0 __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' Weathered rock. Some clay

_ with low plasticity, some gravel and sand, _ _
brown (10YR, 5/3), dry. Headspace:

_ _ 0.0 ppm             0.0 ppm            0.0 ppm _

_ 12 SS-2 7 - 7 - 5 - 5 _ _

_ _ _

6  __ 6.0 __ __

_ _ _

_ _ _
7.0 Auger refusal at 7.0 ft bls.

_ _ Air hammer drilling started. _

_ _ _

8  __ __ __
8.0' to 12.0' hard drilling.

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

12 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/30/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW01 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-30-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-26-04,   1200 END : 08-30-04, 1630   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
12.0' to 18.0' air hammer advanced more rapidly.

_ Possible fractured rock. _ _

_ _ _

_ _ _

_ _ _

 14 __ __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __
18.0' to 20.0' hard drilling.

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __
20.0' to 27.0' drilling advanced more rapidly.                         0.0 ppm            0.0 ppm

_ Possible fractured rock. _ _

_ _ _

_ _ _

_ _ _

22  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/30/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW01 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-30-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-30-04, 1630   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ 27.0' to 32.0' hard drilling. _ _

_ _ _

28  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

30  __ __                         0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

32  __ __ __
32.0' to 33.0' Andesite, greenish gray (6/10GY), Rock coring began at 32.0' bls.

_ fine grained, white quartz veins, slightly _ - NWJ drill rods used with an NQ coring _
weathered, hard, massive bedding.  bit. Five foot long core barrel.

_ Joints are close. Perpendicular fracturing. _ _
Highly fractured pieces - 1" in length.

_ 33.0' to 34.0' Similar to above except _ _
fractures are further apart - 4" in length. Recovery 5 ft/ 5 ft = 100%

_ _ RQD 2.5 ft/5 ft = 50% _

34  __ __ __
34.0' to 35.0' Iron stained fractures. Two 

_ pieces - 5" length. _ _

_ _                         0.0 ppm            0.0 ppm _

 _ 35.0' to 36.0' highly fractured. Pieces _ _
 - 1" in length.

_ _ _

36 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

1 - NQ

Sampler Signature: 08/30/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW01 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-30-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-30-04, 1630   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
36.0' to 37.0' Highly fractured andesite rock. 

_  - 2" in length. _ Note: 220 gallons water used fom coring _
32' to 37' bls.

_ _ _

_ _ Several attempts made to core 37' to 42'. _
Borehole kept caving in.

_ _ _

 38 __ __ Switched to air hammer at 37.0' bls. __

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ NOTE: This boring was originally started on _ Note: Monitoring Well NDAIMW01 _
8/26/04.  Several attempts were made to installed in borehole with screen from

46  __ keep the borehole open to 45 feet bls. __ 32' to 42' bls. __
The borehole caved when the air hammer was 

_ removed due to the highly fractured rock. _ _
This location was grouted up on 8/27/04, and a 

_ new boring was drilled 15 feet north of the _ _
previous boring with similar lithology.

 _ The new location also encounted caving, but _ _
the well was able to be set at 42' bls.

_ _ _

48 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/30/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW02 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-12-04

WEATHER: Sunny, 90o F, humid DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-12-04,   0800 END : 08-13-04, 1000   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.5' WELL GRADED GRAVEL (GW),

_ gray (7.5YR, 6/1), dry, very dense, 1" diameter _ _
gravel (andesite).

_ 0.5' to 2.0' WELL GRADED GRAVEL WITH _ Headspace: _
24 SS-1 11 - 42 - 42 - 23 SILT AND SAND (GW-GM), gray (7.5YR, 6/1), dry, 0.0 ppm             0.0 ppm            0.0 ppm

_ very dense, 1/2" diameter gravel (andesite). _ _

_ _ _

 2 __ 2.0 __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ __ __

_ _ _

_ _ _
5.0

_ 5.0' to 6.0' Same as above (0.5' to 2.0') _ _

_ _ _
Headspace:

6  __ 12 SS-2 24 - 38 - 31 - 22 __ 0.0 ppm             0.0 ppm            0.0 ppm __
6.0' to 7.0' Rock - Andesite, dark bluish gray

_ (4/10B) _ Rock encountered at 6.0' bls. _

_ _ Air hammer drilling started on 8/12/04 _
7.0 @ 0930 at 7.0' bls.

_ 7.0' to 9.0' hard drilling. _ _

_ _ _

8  __ __ __

_ _ _

_ _ _

_ 9.0' to 14.0' Air hammer advanced more rapidly, _ _
possible fractured rock.

_ _ _

10  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

12 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/13/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW02 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-12-04

WEATHER: Sunny, 90o F, humid DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-12-04,   0800 END : 08-13-04, 1000   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 14 __ 14.0' to 33.0' hard drilling. __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

22  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/13/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW02 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-12-04

WEATHER: Sunny, 90o F, humid DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-12-04,   0800 END : 08-13-04, 1000   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _                         0.0 ppm            0.0 ppm _

_ _ _

_ 25.0' Rock - andesite, greenish gray (6/5GY). _ _

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

28  __ __ __
Water level rose in open borehole to

_ _ 28.0' bls upon completion of boring. _

_ _ _

_ _ _

_ _ _

30  __ __                         0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

32  __ __ __

_ _ _

_ _ _

_ 33.0' to 35.0' Air hammer advanced more rapidly, _ _
possible fractured rock.

_ _ _

34  __ __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

 _ 35.0' Hard drilling.  Moist drill cuttings returned. _ _
First water encountered.

_ _ _

36 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/13/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW02 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-12-04

WEATHER: Sunny, 90o F, humid DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-12-04,   0800 END : 08-13-04, 1000   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 38 __ __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

40  __ __ 8/12/04 stopped drilling for the day 1700. __
8/13/03 start drilling 0830.

_ _ _
Note: 7 gallons of potable water added

_ _ to borehole to cool air hammer. _

_ _ _

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _

_ _                         0.0 ppm            0.0 ppm _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ Note: Monitoring Well NDAIMW02 _
installed in borehole with screen from

46  __ __ 33' to 43' bls. __

_ _ _

_ _ _

 _ _ _

_ _ _

48 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

Sampler Signature: 08/13/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW03 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-17-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-17-04,   0800 END : 08-24-04, 1420   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.5' WELL GRADED GRAVEL WITH SAND

_ (GW), gray (7.5YR, 6/1), dry, very dense, _ _
1/2" diameter gravel, trace roots.

_ _ Headspace: _
18 SS-1 13 - 35 - 50/5" 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _

_ _ _

 2 __ 2.0 __ __

_ _ Auger refusal at 2.5 ft bls. _

_ _ Air hammer drilling started on 8/17/04 _
@ 0830 at 2.5' bls.

_ _ _

_ _                         0.0 ppm            0.0 ppm _

4  __ 4.0' air hammer advanced rapidly. __ __
possible fractured rock. Gray (5/N)

_ _ _

_ _ _

_ _ _

_ _ _

6  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

8  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

12 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW03 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-17-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-17-04,   0800 END : 08-24-04, 1420   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 14 __ __ __

_ _ _

_ _ _

_ 15.0' to 17.0' hard drilling _ _

_ _                         0.0 ppm            0.0 ppm _

16  __ __ __

_ _ _

_ _ _

_ 17.0' to 23.0'  air hammer advanced rapidly. _ _
possible fractured rock.

_ _ _

18  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

22  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

 _ 23.0' to 25.0' hard drilling. _ Note: hydrocarbon odor in borehole. _
                        0.0 ppm            0.0 ppm

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW03 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-17-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-17-04,   0800 END : 08-24-04, 1420   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ 25.0' to 29.0'  air hammer advanced rapidly. _ _
possible fractured rock.

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

28  __ __ __

_ _ _

_ _ _

_ 29.0' to 35.0' hard drilling. _ _

_ _ _

30  __ __                         0.0 ppm            0.0 ppm __

_ _ 30.0' air hammer and drill rods pulled to _
check borehole for water.  No water present.

_ _ _

_ _ _

_ _ _

32  __ __ __

_ _ _

_ _ _

_ _ 33.0' air hammer and drill rods pulled to _
check borehole for water. No water present.

_ _ _

34  __ __ __

_ _ _

_ _ _

 _ 35.0' to 35.5' air hammer advanced rapidly. _ _
possible fractured rock.                         0.0 ppm            0.0 ppm

_ Moist drill cuttings returned. First water _ _
encountered.

36 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW03 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-17-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  35 feet bls. START : 08-17-04,   0800 END : 08-24-04, 1420   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 35.5' to 37.0' hard drilling. _ _

_ _ _

_ 37.0' to 38.0'  air hammer advanced rapidly. _ _
possible fractured rock.

_ _ _

 38 __ __ __
38.0' to 42.0' hard drilling.

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __ __
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

_ _ _

_ _ _

42  __ __ __
42.0' to 43.0' very hard drilling.  Took several Note: 10 gallons of water added to borehole

_ attempts for air hammer to advance past this _ to cool drill bit. _
point.

_ _ _

_ 43.0' to 45.0' hard drilling. _ _

_ _ _

44  __ __ __

_ _ _

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ Note: Monitoring Well NDAIMW03 _
NOTE: This boring was originally started on installed in borehole with screen from

46  __ 8/17/04.  Several attempts were made to __ 27' to 37' bls. __
keep the borehole open to 40 feet bls.

_ The borehole caved when the air hammer _ _
was removed due to the highly fractured rock.

_ This location was grouted up on 8/20/04, and a _ _
new boring was drilled 2 feet west of previous 

 _ boring with similar lithology on 8/23-24/04. _ _
The new location also encounted caving, but 

_ the well was able to be set at 37' bls. _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW04 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-16-04

WEATHER:  Overcast, 92o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-16-04,   0930 END : 08-20-04, 1100   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH SAND

_ (GW), grayish brown (10YR, 5/2), dry, dense, _ _
1/4" diameter gravel, trace roots.

_ _ Headspace: _
12 SS-1 15 - 15 - 15 - 23 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _

_ _ _

 2 __ 2.0 __ __
2.0' to 4.0' WELL GRADED SAND WITH 

_ GRAVEL (SW), yellowish brown (10YR, 5/4), _ _
dry, very dense, 1/8" diameter gravel.

_ _ Headspace: _
18 SS-2 26 - 38 - 41 - 50 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' WELL GRADED GRAVEL (GW),

_ yellowish brown (10YR, 5/4), dry, very dense, _ Headspace: _
12 SS-3 33 - 50/5" 1/4" diameter gravel (andesite). 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _
5.0 Auger refusal at 5.0 ft bls.

_ 5.0' to 26.0' Air hammer advanced rapidly. _ Air hammer drilling started on 8/16/04 _
possible fractured rock. @ 1015 at 5.0' bls.

_ _ _

6  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

8  __ __ __

_ _ _

_ _ _
Heavy hydrocarbon like odor at 9.0' 

_ _ Headspace reading = 330 ppm from rock _
 fragments collected.

_ _ At base of borehole = 20 ppm _
Breathing zone = 0 ppm

10  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW04 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-16-04

WEATHER:  Overcast, 92o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-16-04,   0930 END : 08-20-04, 1100   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 14 __ __ __

_ _ _

_ _ _
15.0' Rock - Andesite, greenish gray (5GY, 5/1)                         0.0 ppm            0.0 ppm

_ _ _

_ _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

22  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW04 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-16-04

WEATHER:  Overcast, 92o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-16-04,   0930 END : 08-20-04, 1100   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _                         0.0 ppm            0.0 ppm _

_ _ _

_ _ _

_ _ _

 26 __ __ __
26.0' hard drilling.

_ _ _

_ _ _

_ _ _
Rock coring began at 28.0' bls.

_ _ - NWJ drill rods used with an NQ coring _
 bit. Five foot long core barrel.

28  __ 28.0 __ __
28.0' to 30.0' Andesite, greenish gray (6/10GY),

_ fine grained, white quartz veins, slightly _ Note: 250 gallons of water used from _
weathered, hard, massive bedding. 28-33' on 1st run to keep the drill bit cool.

_ Some iron oxide staining on fracture surfaces. _ _
Joints are close. Perpendicular fracturing. - borehole filled with medium grained sand

_ Recovery 2 ft/ 5 ft = 40% _  from 33' up to 24' after 1st coring run. _
RQD 0 ft/2 ft = 0%

_ _ _
- 250 gallons of water used from 28-33'

30  __ __ on second run. __
30.0' to 30.5' Andesite, greenish gray (6/10GY),

_ fine grained, white quartz veins, slightly _ _
weathered, hard, massive bedding. - second run only recovered 0.5 feet of

_ Some iron oxide staining on fracture surfaces. _ rock. _
Joints are close. Perpendicular fracturing.

_ Highly fractured pieces - 1/4" in length. _ _
Recovery 0.5 ft/ 5 ft = 10%

_ RQD 0 ft/0.5 ft = 0% _ _
                        0.0 ppm            0.0 ppm

32  __ 3 - NQ No recovery. Boring caved in to 30 ft. __ __

_ _ _

_ _ Drillers quit for day, followed by two days _
33.0 of drill rig maintenance.

_ _ _
Air hammer drilling began 8/20/04 

_ _ @ 1000. _

34  __ __ Note: Decision made to continue with __
air hammer because of the large amount 

_ _ of cave in and the highly fractured zone _
which causes poor recovery.

_ _ _

 _ _                          0.0 ppm            0.0 ppm _

_ _ _

36 

John Swenfurth Date:

Soil/Rock Boring Logs for Monitoring Well Installation

1 - NQ

2 - NQ 

Sampler Signature: 08/20/2004

2004 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW04 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-16-04

WEATHER:  Overcast, 92o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-16-04,   0930 END : 08-20-04, 1100   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 38 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ _

46  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW05 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-23-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  34 feet bls. START : 08-23-04,   0930 END : 08-23-04, 1130   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 1.0' WELL GRADED GRAVEL WITH SAND

_ (GW), grayish brown (10YR, 5/2), dry, dense, _ _
1/2" diameter gravel (andesite), 

_ _ Headspace: _
12 SS-1 9 - 14 - 17 - 47 0.0 ppm             0.0 ppm            0.0 ppm

_ _ _

_ _ _

 2 __ 2.0 __ Auger refusal at 2.0 ft bls. __

_ 2.0' to 18.0' air hammer advanced rapidly. _ Air hammer drilling started on 8/23/04 _
possible fractured rock. @ 0945 at 2.0' bls.

_ _ _

_ _ _

_ _ _

4  __ __ __

_ _ _

_ _ _

_ _                         0.0 ppm            0.0 ppm _

_ _ _

6  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

8  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW05 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-23-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  34 feet bls. START : 08-23-04,   0930 END : 08-23-04, 1130   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 14 __ __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __
18.0' to 19.0' LEAN CLAY (CL), grayish

_ brown (10YR, 5/2), dry, low plasticity, cohesive. _ _

_ _ _

_ _ _

_ _ _

20  __ __ __
Note: hydrocarbon odor in borehole. 

_ _ Headspace = 32.0 ppm _
At borehole = 2.0 ppm

_ _ Breathing zone = 0.0 ppm _

_ _ _

_ _ _

22  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW05 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-23-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  34 feet bls. START : 08-23-04,   0930 END : 08-23-04, 1130   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

28  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

30  __ __                         0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

32  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

34  __ __ __
34.0' Moist drill cuttings returned. First water 

_ encountered. _ _

_ _ _

 _ _                          0.0 ppm            0.0 ppm _

_ _ _
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW05 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-23-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :  34 feet bls. START : 08-23-04,   0930 END : 08-23-04, 1130   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 38 __ __ __

_ _ _

_ _ _

_ 39.0' hard drilling. _ _

_ _ _

40  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ _
Note: Monitoring Well NDAIMW05

46  __ __ installed in borehole with screen from __
32' to 42' bls.

_ _ _

_ _ _

 _ _ _

_ _ _

48 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW06 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-25-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-26-04, 0915   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 0.5' WELL GRADED GRAVEL WITH SAND

_ (GW), dark grayish brown (10YR, 4/2), damp, _ Video loging of borehole from 0 to 32' bls. _
dense, coarse grained sand. - included on attached CD.

_ 0.5' to 1.5' WELL GRADED GRAVEL WITH _ Headspace: _
18 SS-1 10 - 22 - 27 - 25 SAND (GW), light yellowish brown (2.5Y, 6/3), 0.0 ppm             0.0 ppm            0.0 ppm

_ dry, dense, up to 1/2" diamteter gravel. _ _

_ _ _

 2 __ 2.0 __ __

_ _ Video loging of borehole from 0 to 32' bls. _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 5.0' Same as above  (0.5' to 1.5')

_ _ _
Headspace:

_ 18 SS-2 9-11- 31 - 50/5" _ 0.0 ppm             0.0 ppm            0.0 ppm _

_ 5.0' to 5.5' LEAN CLAY WITH GRAVEL (CL), _ _
5.5 white (2.5Y, 8/1), dry, hard. Auger refusal at 5.5 ft bls.

_ _ _
5.5' to 8.0' hard drilling. Air hammer drilling started on 8/25/04 

6  __ __ @ 1000. __

_ _ _

_ _ _

_ _ _

_ _ _

8  __ __ __
8.0' to 10.0' GRAVELLY LEAN CLAY WITH 

_ SAND (CL), brown (10YR, 4/3), dry. _ _
air hammer advanced rapidly. 

_ _ _

_ _ _

_ _ _

10  __ __                          0.0 ppm            0.0 ppm __
10.0' to 12.0' hard drilling.

_ _ _

_ _ _

 _ _ _

_ _ _

12 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW06 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-25-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-26-04, 0915   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ 13.0' LEAN CLAY (CL) in drill cuttings. _ _

_ _ _

 14 __ __ __

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

_ _ _

_ _ _

22  __ __ __
22.0' to 25.0' hard drilling.

_ _ _

_ _ _

 _ _ _

_ _ _

24 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW06 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-25-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-26-04, 0915   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
                        0.0 ppm            0.0 ppm

_ _ _

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

28  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

30  __ __                         0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

32  __ __ __
32.0' to 33.0' Andesite, greenish gray (6/10GY), Rock coring began at 32.0' bls.

_ fine grained, white quartz veins, slightly _ - NWJ drill rods used with an NQ coring _
weathered, hard, massive bedding.  bit. Five foot long core barrel.

_ Joints are close. Perpendicular fracturing. _ _
Highly fractured pieces - 1" in length. Note: 220 gallons of water used from 

_ 33.0' to 34.0' iron oxide staining on fracture _ 32-37' on 1st run to keep the drill bit cool. _
surfaces. Slightly stained.

_ _ _

34  __ __ __
34.0' to 36.0' Similar to above.

_ Highly fractured pieces - 2" in length. _ _

_ _                         0.0 ppm            0.0 ppm _
Recovery 5 ft/ 5 ft = 100%

 _ RQD 0 ft/5 ft = 0% _ _

_ _ _

36 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW06 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   08-25-04

WEATHER:  Sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 08-25-04,   0900 END : 08-26-04, 0915   LOGGER :  John Swenfurth
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
36.0' to 37.0' Highly fractured andesite rock. 

_ Similar to 32 to 33'. _ _
Note: Two attempts made to core from 37'

_ _ to 42'. Borehole was caved in. Cores _
retreived material above 37'.

_ 37.0' to 39.0'  Same as above. _ _

_ _ _

 38 __ __ __
110 gallons of water used during coring.

_ _ _

_ _ _

_ 39.0' to 39.8' POORLY GRADED SAND (GP), _ _
brown. (washed in from water added during 

_ drilling). _ _
39.8' to 40.0' Andesite cobble.

40  __ Recovery 3 ft/ 5 ft = 60% __                          0.0 ppm            0.0 ppm __
RQD 0 ft/5 ft = 0% Note: Drilling ended for day 1700 hours on

_ _ 8/25/04. _
8/26, 0900 air hammer drilling began.

_ _ _
40.0' to 45.0' air hammer advanced rapidly,

_ possible fractured rock. _ _
 - yellowish brown clay in cuttings.

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ _

46  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

48 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW07 SHEET   1 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   09-02-04

WEATHER:  Hot, humid, sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 09-02-04,   0830 END : 09-02-04, 1630   LOGGER :  Marty Clasen
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

0.0 (N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
0.0' to 2.0' WELL GRADED GRAVEL WITH SAND

_ (GW), yellowish brown (10YR, 5/4), dry, _ Video loging of borehole from 0 to 30' bls. _
very dense, coarse grained sand. - included on attached CD.

_ _ Headspace: _
N/A S-1 sample from 3.5 ppm             0.0 ppm            0.0 ppm

_ auger _ _
cuttings.

_ _ _

 2 __ 2.0 __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ 4.0 __ __
4.0' to 6.0' Same as above, except loose.

_ _ _
Headspace:

_ _ 2.3 ppm             0.0 ppm            1.1 ppm _

_ 4 SS-2 2 - 2 - 4 - 6 _ _

_ _ _

6  __ 6.0 __ __

_ _ _

_ _ _

_ _ _

_ _ _

8  __ __ __

_ _ _

_ _ _
9.0 Auger refusal at 9.0 ft bls.

_ 9.0' slight odor when augers removed. _ Air hammer drilling started. _
 - Andesite, greenish gray (5GY, 6/3).

_ _                         0.4 ppm            8.5 ppm _

10  __ __ __
10.0' hard drilling.

_ _ _

_ _ _

 _ _ _

_ _ _

12 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW07 SHEET   2 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   09-02-04

WEATHER:  Hot, humid, sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 09-02-04,   0830 END : 09-02-04, 1630   LOGGER :  Marty Clasen
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

 14 __ __ __

_ _ _

_ _ Headspace: _
     179 ppm            0.0 ppm            0.0 ppm

_ 15.0' to 16.0' Andesite, greenish gray _ _
(5GY, 6/3), fine grained, hard, trace iron 

_ oxide staining. Strong diesel odor. _ _

16  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

18  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ Headspace: __
20.0' to 21.0' Same as above.   43.5 ppm          0.0 ppm            0.0 ppm

_ Strong diesel odor. _ _

_ _ _

_ _ _

_ _ _

22  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW07 SHEET   3 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   09-02-04

WEATHER:  Hot, humid, sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 09-02-04,   0830 END : 09-02-04, 1630   LOGGER :  Marty Clasen
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
Headspace:

_ 25.0' to 26.0' Same as above (15' to 16'). _ 175 ppm            0.5 ppm            1.3 ppm _
Strong diesel odor.

_ _ _

 26 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

28  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

30  __ __ Headspace: __
30.0' to 31.0' Same as above (15' to 16'). 268 ppm              0.4 ppm            1.5 ppm

_ Strong diesel odor. _ _

_ _ _

_ _ _

_ _ _

32  __ __ __
32.0' to 33.0' Andesite, greenish gray (5GY, 5/1), Rock coring began at 32.0' bls.

_ fine grained, white quartz veins, slightly _ - NWJ drill rods used with an NQ coring _
weathered, hard, massive bedding.  bit. Five foot long core barrel.

_ Joints are close. Perpendicular fracturing. _ _
fractured pieces - 3" in length.

_ Iron staining in joints. _ Recovery 5 ft/ 5 ft = 100% _
33.0' to 35.0' 1/4" to 3" jagged andesite. Highly RQD 2.5 ft/5 ft = 50%

_ fractured. _ _

34  __ __ __

_ _ Note: 275 gallons of water added to _
borehole during coring.

_ _ _

 _ 35.0' to 37.0' Similar to 32' to 34'. _ _
Similar iron staining.

_ _ _

36 
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PROJECT NUMBER BORING NUMBER
180357.FI.ZZ NDAIMW07 SHEET   4 OF   4

PROJECT :  NASD RI/FS INVESTIGATION LOCATION : AOC I DATE:   09-02-04

WEATHER:  Hot, humid, sunny, 93o F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil/rock interface switched to 4" O.D. air hammer (carbide bit).
WATER LEVELS :      NA START : 09-02-04,   0830 END : 09-02-04, 1630   LOGGER :  Marty Clasen
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ Several attempts made to core 37' to 42'. _
Borehole kept caving in with sediment

_ _ before reaching 37.0'. _

 38 __ __ Switched to air hammer at 37.0' bls. __

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __                          0.0 ppm            0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

42  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

44  __ __ __

_ _ _

_ _ _

_       END OF BORING AT 45.0 FEET BLS. _ _

_ _ _

46  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

48 
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW08 SHEET   1 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 11/30/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS : START : END : 11/30/05 1630  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ LEAN CLAY (CL); dark brown (7.5 YR 3/2), dry, 0 ppm 0.1 ppm _
very stiff, with organic matter- little -, and rock

_ 0 - 2' 15" 1-SPT 5-7-10-12 fragment, 2mm - 4mm, low plasticity. _
(17)

_ _

2 __ _

_ SANDY SILT (ML); light olive brown (2.5 Y 5/4), non _
plastic, very stiff, with rock fragments (4.745 mm - 0 ppm 0.1 ppm

_ 19 mm), fine to medium grained quartz sand, dry. _
2 - 4' 12" 2-SPT 15-18-13-20

_ (31) _

_ _

4 __ _

_ _
Lithology same as 2-4' interval. Encountered 0 ppm 0.1 ppm

_ rock at 5' (refusal of SPT). Little rock fragments - _
4 - 6' 10" 3-SPT 22 - 50/5" 4.75 mm - 19 mm.

_ (>50) _

_ _

6 __ _
Lithology same as 2 - 4'. Begin encountering 0 ppm 0 ppm

_ 6 - 6.5' 5" 4-SPT 50/5.5" weathered rock. White veins of weathered quartz, Switch to coring 3-inch diameter wire line _
(>50) very stiff, dry. casing with NQ rod, 5-ft long core barrel.

_ _
ANDESITE; highly weathered and fractured. Greenish 70 gallons of water used to coarse 1-NQ

_ gray with most surface areas having dark iron _
oxide staining, white quartz veins, rock is soft,

_ fine grained. _

8 __ _
6 - 10' 36"/36" 1-NQ RQD = 0%

_ 100% Very poor _

_ _

_ _

_ _

10 __ _
RQD= 57%

_ Fair ANDESITE, highly fractured, but less so than previous 110 gallons of water used to core _
(34.5"/60") interval, also less iron oxide weathering. Slightly more 2-NQ

_ quartz veins, rock is soft, fine grained, fractures are _
 mostly perpendicular. 0 ppm

_ 10 - 15' 60"/60" 2-NQ _
100%

_ _
12 __

Date: 11/30/2005
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PROJECT NUMBER BORING NUMBER
NDAIMW08 SHEET   2 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 11/30/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS : START : END : 11/30/05 1630  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ See previous page. _

_ _

_ _

_ _

_ _

_ _

_ _

15 __ _

_ _
RQD = 28% ANDESITE; greenish gray, highly weathered and Use 135 gallons of water on 3-NQ

_ Poor fractured with iron oxide staining on fracture _
surfaces, white quartz veins. The fractured rock 0.1 ppm

_ 4-5-4-4 pieces range in size from 1/4" to 5", fractures _
(17"/60") mostly perpendicular to core.

_ _

_ _

18 __ 15 - 20' 60"/60" 3-NQ _
100%

_ _

_ _

_ _

_ _

_ _
ANDESITE, greenish gray, little iron oxide, massive 

21 __ RQD = 98% rock, hard, joints closely spaced, white quartz 120 gallons of water used on 4-NQ _
Excellent fracture veins, open fractures noted at 22.5'

_ 59"/60" and 24.5' bgs. Very large, partially open quartz _
vein at 25' bgs, fractures are perpendicular to 

_ 17-14-13-4- oblique to core. _
7-4

_ 20 - 25' 60"/60" 4-NQ _
100%

_ _

_ _

24 __ _ _

_ _ _

_ _ _

Date: 11/30/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter

180357.FI.FK.AI

11/30/2005  1040

2005 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW08 SHEET   3 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 11/30/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS : START : END : 11/30/05 1630  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ _

_ _

_ _

_ ANDESITE continues as in previous interval. Large 120 gallons of water used on core 5-NQ _
open fractures at 25' and 26' bgs. Large closed

_ RQD= 88% fractures at 28.5' bgs. Rock is slightly 0.1 ppm _
Good weathered with discoloration only on open 

_ 44-9 fracture surfaces. Most fractures perpendicular _
(53"/60") to core.

_ _

27 __ 25 - 30' 56"/60" 5-NQ _
93%

_ _

_ _

_ _

_ _

_ _

_ _ _

30 __ _ _

_ _ _
ANDESITE continues as in previous interval. 25' to 80 gallons of water used on core 6-NQ

_ 30'. Large open fractures at 31' and 34' bgs. _ _
Quartz deposit noted on 31' fracture. Large 

_ closed fracture at 30' bgs. Rock weathered _ _
and highly fractured from 34.6' to 34.8' bgs

_ RQD = 98% with iron oxide staining. _ _
Excellent

_ 29-18-12 _ _
30 - 35' 60"/60" 6-NQ 59"/60"

_ 100% _ _

33 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

36 _ _ _

Date: 11/30/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter

11/30/2005  1040

2005 Soil Boring Logs for MWs AOC I.xls



PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW08 SHEET  4 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 11/30/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS : START : END : 11/30/05 1630  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ ANDESITE continues. Highly fractured area parallel 120 gallons of water used to core 7-NQ _
RQD = 86% to core at 39' bgs. Highly weathered fractures

_ Good  at 39.5' bgs, closed fractures between 36' and 0.1 ppm _
26-11-11-4 39' bgs. Most fractures are oblique to core and

_ 52"/60" filled with quartz, hard. _

_ _
35 - 40' 60"/60" 7-NQ

_ 100% _

_ _

39 __ _

_ _

_ _

_ ANDESITE continues. More fractured than previous 100 gallons of water used to core 8-NQ. _
interval, iron oxide staining on fracture surfaces

_ large open fractures at 40-42' bgs, 42' and 43' _
RQD = 78% bgs. Quartz veins wider than previous veins, hard.

_ 4-5-16-7-15 _
47"/60"

42 __ _

_ 40 - 45' 60"/60" 8-NQ _
100%

_ _

_ _

_ _

_ _

45 __ _

_ Terminate coring at 45' bgs Air Hammer hole to 45' bgs for well installation

_ _

_ _

_ _

_ _

48 __ _

_ _

_ _

_ _

Date: 11/30/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter

11/30/2005  1040
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW09 SHEET   1 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 12/1/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS :Encountered at 38' START : 12/01/2005  1400 END : 12/02/05 1130  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ GRAVELLY CLAY (CL); light olive brown (2.5 Y 5/4), 0 ppm 0 ppm _
dry, medium density, 2mm-4.75 mm, dry to slightly

_ 0 - 2' 20"/24" 1-SPT 8-14-16-16 moist, large rock fragments (4.75mm - 19mm) at _
83% (30) 2' BGS.

_ _

2 __ _

_ Lithology continues from 2'-4'. More rock fragments _
present. Soil structure starting to take on 0 ppm 0 ppm

_ characteristics of weathered rock, iron oxide staining _
2 - 4' 9"/24" 2-SPT 15-13-10-12 present on rock fragments, dry, dense. 

_ 37% (23) _

_ _

4 __ _

_ Lithology continues from previous intervals. Rock _
fragments present soil structure showing 0 ppm 0 ppm

_ increasing weathered rock characteristics. _
4 - 6' 8"/24" 3-SPT 5-7-7-13

_ 33% _

_ _

6 __ _

_ CLAY (CL); light yellowish brown (2.5 Y 6/4), dry _
stiff, little rock fragments, 2mm - 4.75 mm, less 

_ weathered rock structures, some iron oxide 0 ppm 0.2 ppm _
6 - 8' 10"/24" 4-SPT 16-18-14-17 staining.

_ 41% _

_ _

8 __ _

_ SANDY CLAY(CL); brownish yellow (10 YR 6/6), _
dry, stiff, very fine grained quartz sand, soil

_ 11-13-13-15 has some weathered rock structure. Some iron 0 ppm 0.2 ppm _
8 - 10' 13"/24" 5-SPT (26) oxide staining, few rock fragments, 2mm - 4.75mm.

_ 54% _

_ _

10 __ _

_ SANDY CLAY (CL); brownish yellow (10 YR 6/6), _
dry, stiff, very fine grained quartz sand, white 0 ppm 0 ppm

_ weathered quartz veins in sample, weathered rock _
starting at approx. 11' BGS. Increasing white

_ 10 - 12' 17"/24" 6-SPT 17-19-34-50/5 veins. _
71% (53)

_ _
12 __

Date: 12/1/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW09 SHEET   2 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 12/2/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS :Encountered at 38' START : 12/01/2005  1400 END : 12/02/05 1130  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ SANDY CLAY (CL); light gray (5 Y 7/2), dry _
to slightly moist, stiff,  very fine grained sand, some 0 ppm 0 ppm

_ 12 - 14' 19"/24" 7-SPT 18-27-33-50/5 rock fragments, 2mm - 4.75 mm, weathered _
79% (60) rock fragments, white veins of clay, weathered 

_ rock structures. _

_ _

_ _

_ SANDY CLAY (CL); continues with weathered _
14 - 16' 12"/12" 8-SPT 25-50/5" rock more pronounced. Refusal at 12"

_ 100% (>50) quartz rock fragments, dry. 0 ppm 0 ppm _

15 __ _

_ _

_ _

_ _
ANDESITE; greenish gray, lightly weathered

_ and highly fractured rock. Some iron oxide 0 ppm _
RQD = 40% staining on fracture surfaces. Fractures. 300 gallons of water used in core run

_ Poor Fractures are mineral filled, some with quartz 1-NQ _
10" and appear to be closed. Rock is fine grained

18 __ 16 - 20' 45"/60" 1-NQ 5" and soft. Fractures are oblique and perpendicular _
75% 4" to core. Joints are closely spaced.

_ 5" _
24"/60"

_ 40% _

_ _

_ _

_ _
ANDESITE continues greenish gray highly 180 gallons of water used in core run

21 __ RQD = 21% weathered rock with clay interval from 23' to 2-NQ _
Very poor 24' BGS. Fine grained, closely spaced joints.

_ 8" Soft fractures are mineral filled and filled with _
5" quartz. 0 ppm

_ 13"/60" _

_ 20 - 25' 22"/60" 2-NQ _
36%

_ _

_ _

24 __ _

_ _

_ _

Date: 12/1/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW09 SHEET   3 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 12/2/2005

WEATHER: Sunny, 70s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS :Encountered at 38' START : 12/01/2005  1400 END : 12/02/05 1130  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ _

_ _

_ _

_ Weathered rock, highly weathered rock, 200 gallons of water used to core _
largest recovered rock section is 2" long. Most 3-NQ

_ of core was broken into rock fragments from _
19mm to 75mm. Iron oxide staining on most 0 ppm

_ fragment surface areas. White quartz veins _
RQD= 0% present in sections of andesite matrix, greenish

_ Very poor gray, some quartz rock fragments present. Rock _
is soft and fine grained.

27 __ 25 - 30' 15"/60" 3-NQ _
25%

_ _

_ _

_ _

_ _

_ _

_ _

30 __ _

_ _
Weathered rock, highly weathered and 250 gallons of water used to core

_ fractured gray clay, high plasticity, soft intermixed 4-NQ _
with rock fragments. Largest recovered rock

_ section is approx. 2" long. Most of core was 0 ppm _
broken into rock fragments from 4.75mm to

_ RQD = 0% 75mm. Iron oxide staining present on fractured _
Very poor surfaces. White quartz veins present in sections

_ of andesite matrix. Greenish gray, some quartz _
30 - 35' 30"/60" 4-NQ rock fragments and other mineral fragments

_ 50% present. Rock is soft and fine grained. _

33 __ _

_ _

_ _

_ _

_ _

_ _

36 _ _

Date: 12/2/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AI NDAIMW09 SHEET   4 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-I DATE: 12/2/2005

WEATHER: Sunny, 70s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, rock coring and air hammer.
WATER LEVELS :Encountered at 38' START : 12/01/2005  1400 END : 12/02/05 1130  LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ _

_ _
300 gallons of water used to core 5-NQ.

_ _

_ 34 - 40' 19"/60" 5-NQ RQD = 0% _
31% Very poor

_ _

_ _

_ _

39 __ _

_ _

_ _

_ _
Air Hammer hole to 45' bgs for well installation

_ _

_ _

_ _

42 __ _

_ _

_ _

_ _

_ _

_ _

_ _

45 __ _

_ _

_ _

_ _

_ _

_ _

46 _ _

Date: 12/2/2005

Soil/Rock Boring Logs for Monitoring Well Installation

   Sampler Signature: Lisa Carter

Highly weathered and fractured rock fragments 
ranging in size from 2mm - 75 mm. Greenish gray 
andesite with gray clay, highly plastic, soft. Rock 
fragments have iron oxide staining on surfaces. 
Competent Andesite fragments have white quartz 
veins. 

Core bit removed from hole has no 
"teeth" left on it.

Terminate coring at 40' bgs due to difficulties with 
weathered rock and loss of water.
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Appendix C - - 

 
Video Logs of Borings - Included on 
Appendices CD 
 
To View the Video Logs of the borings 
please contact: 
 
 

Public Affairs Office 
NAVFAC Atlantic  
6506 Hampton Blvd.  
Norfolk, VA 23508-1278  
757-322-8005  
 
NFECL_PAO@navy.mil
 

mailto:NFECL_PAO@navy.mil


Appendix D 
Well Completion Diagrams 



PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW01 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :        NASD RI/FS INVESTIGATION LOCATION :  AOC I

DRILLING CONTRACTOR :   Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 17.68' BTOC,  09/22/04 START : 08/30/04     1630 END: 8/31/04, 1300   LOGGER :    Marty Clasen

1- Ground elevation at well 32.74'  AMSL

2- Top of casing elevation 35.27'  AMSL

3- Wellhead protection cover type  Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2 bags

7- Type of seal 1/4" diameter bentonite pellets (Cetco)
a) Quantity used 1/4 bag

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 13.9 gallons

Development method 12-V Whale pump

Volume purged during development 35 gallons

Comments

Flat PVC screw on end cap.

Grouting completed on 8/31/04  at 1300

Bentonite seal curred for 45 minutes

 4 inches

  45.0'

  44.82'

  10.0'

2

  28.3'

    2.0'

3

1
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5
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PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW02 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :        NASD RI/FS INVESTIGATION LOCATION :  AOC I

DRILLING CONTRACTOR :   Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 17.28' BTOC,  09/22/04 START : 08/13/04     1000 END :08/20/04, 0930  LOGGER :    John Swenfurth

1- Ground elevation at well 32.35'  AMSL

2- Top of casing elevation 34.54'  AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2  (50 lb. bags)

7- Type of seal 1/4" diameter bentonite pellets (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 14 gallon

Development method 12-V Whale pump

Volume purged during development 110 gallons

Comments

 Flat PVC screw on end cap.

Grouting completed on 08/20/04 at 0930

Bentonite seal curred for 45 minutes
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW03 SHEET 1 OF 1

WELL COMPLETION DIAGRAM

PROJECT : NASD RI/FS INVESTIGATION LOCATION : AOC I

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 17.54' BTOC, 09/22/04 START : 08/24/04 1430 END :08/24/04, 1530 LOGGER : John Swenfurth

1- Ground elevation at well 32.58' AMSL

2- Top of casing elevation 34.77' AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 2 (50 lb. bags)

7- Type of seal Bentonite Pellets, 1/4" diameter (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 14 gallon

Development method Centrifugal pump and surge block

Volume purged during development 55 gallons

Comments

Flat PVC screw on end cap.

Grouting completed on 08/24/04 at 1530

Bentonite seal curred for 45 minutes.
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PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW04 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :        NASD RI/FS INVESTIGATION LOCATION :  AOC I

DRILLING CONTRACTOR :   Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 17.95' BTOC,  09/22/04 START : 08/20/04     1100 END :08/20/04, 1400  LOGGER :    John Swenfurth

1- Ground elevation at well 32.81' AMSL

2- Top of casing elevation 34.96' AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2  (50 lb. bags)

7- Type of seal Bentonite Pellets, 1/4" diameter (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 12.8 gallons

Development method 12-v Whale pump and surge block

Volume purged during development 270 gallons

Comments

 Flat PVC screw on end cap.

Grouting completed on 08/20/04 at 1400

Bentonite seal curred for 45 minutes.

23

1

8

7

4

5

6

23

1

8

7

4

5

6

23

1

8

7

4

5

6

 4 inches

  10.0'

2

    2.0'

3

1

8

7

4

5

6

    2.0'

   26.0'

   45.0'

  42.15'

2004 Well Completion Diagrams AOC I.xls



PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW05 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :        NASD RI/FS INVESTIGATION LOCATION :  AOC I

DRILLING CONTRACTOR :   Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 18.26' BTOC,  09/22/04 START : 08/23/04     1130 END :08/23/04, 1530  LOGGER :    John Swenfurth

1- Ground elevation at well 32.44' AMSL

2- Top of casing elevation 34.82' AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2  (50 lb. bags)

7- Type of seal Bentonite Pellets, 1/4" diameter (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 13.7 gallons

Development method 12-v Whale pump

Volume purged during development 165 gallons

Comments

 Flat PVC screw on end cap.

Grouting completed on 08/23/04 at 1530

Bentonite seal curred for 45 minutes.
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PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW06 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :        NASD RI/FS INVESTIGATION LOCATION :  AOC I

DRILLING CONTRACTOR :   Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 25.04' BTOC,  09/22/04 START : 08/26/04     0915 END :08/26/04, 1340  LOGGER :    John Swenfurth

1- Ground elevation at well 32.47' AMSL

2- Top of casing elevation 34.75' AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2  (50 lb. bags)

7- Type of seal Bentonite Pellets, 1/4" diameter (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 14 gallons

Development method centrifugal pump

Volume purged during development 110 gallons

Comments

 Flat PVC screw on end cap.

Grouting completed on 08/26/04 at 1340

Bentonite seal curred for 45 minutes.

23

1

8

7

4

5

6

23

1

8

7

4

5

6

23

1

8

7

4
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6

23

1

8

7

4

5

6

 4 inches

  10.0'

2

    2.0'

3

1

8

7

4

5

6

    2.0'

   28.7'

   45.0'

  45.00'

2004 Well Completion Diagrams AOC I.xls



PROJECT NUMBER WELL NUMBER

        180357.FI.ZZ NDAIMW07 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :   NASD RI/FS INVESTIGATION LOCATION :   AOC I

DRILLING CONTRACTOR :  Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED :  Mobile B-61, 4-1/4" I.D. HSA's; at soil rock interface switched to 4" O.D. air hammer (carbide bit).

WATER LEVEL : 18.14' BTOC,  09/22/04 START :  09/02/04,  1430 END :09/02/04 1700   LOGGER :  Marty Clasen

1- Ground elevation at well 32.64' AMSL

2- Top of casing elevation 35.16' AMSL

3- Wellhead protection cover type Steel protective casing with locking cap.

a) concrete pad dimensions 3'x3'

4- Dia./type of well casing 2"/Schedule 40 PVC

5- Screen slot size 0.010" slot size

6- Type screen filter 20/30 Silica Sand
a) Quantity used 1-1/2  (50 lb. bags)

7- Type of seal Bentonite Pellets, 1/4" diameter (Cetco)
a) Quantity used 1/4 bucket

8- Grout
a) Grout mix used Type II Portland Cement & bentonite powder
b) Method of placement Tremie pipe - gravity feed
c) Vol. of well casing grout 14 gallons

Development method centrifugal pump

Volume purged during development 24 gallons

Comments

 Flat PVC screw on end cap.

Grouting completed on 09/02/04 at 1700

Bentonite seal curred for 45 minutes.

4 inches

    45.0'

  45.43'

     10.0'

2

     28.9'

     2.0'

3

1

8

7

4

5

6

      2.0'
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PROJECT NUMBER WELL NUMBER

180357.FI.FK.AI NDAIMW08 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC-Atlantic LOCATION : AOC-I DATE: 12/1/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61, 6.25" diameter air hammer

WATER LEVEL : 24.01 ft BTOC on 3/17/06 START : 12/1/05 0840 END : 12/16/05   LOGGER : Lisa Carter

1- Ground elevation at well 30.04 ft

2- Top of casing elevation 33.81 ft

4 x steel protective posts set in concrete
3- Wellhead protection cover type 4' x 4' square steel with hinged lid.

a) concrete pad dimensions 3 x 60# bags. 3' x 3' x 4' thick, 3' into borehole.

4- Dia./type of well casing 2" diameter PVC schedule 40.

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand.
a) Quantity used 6 bags

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 1/2 5 gallon bucket

Ponce x 2 bags Portland cement /
8- Grout Premium Gel x 1/2 bag bentonite powder / 

a) Grout mix used Clean sand
b) Method of placement Dumped from 5 gal bucket
c) Vol. of well casing grout 5 x 5 gal. buckets

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen~330 gallons

Comments

6.25"

45'

43'

10'

2

26.8'

4'

3

1

8

7

4

5

6

2'

0.2'
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PROJECT NUMBER WELL NUMBER

180357.FI.FK.AI NDAIMW09 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC-Atlantic LOCATION : AOC-I DATE: 12/2/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, 6.25" diameter air hammer

WATER LEVEL : 23.39 ft BTOC on 3/17/06 START : 12/2/05 1300 END : 12/5/05   LOGGER : Lisa Carter

1- Ground elevation at well 32.06 ft

2- Top of casing elevation 35.11 ft

4 x steel protective posts set in concrete
3- Wellhead protection cover type 4" x 4" square steel with hinged lid.

a) concrete pad dimensions 2.5 x 60# bags. 3' x 3' x 3" thick, 

4- Dia./type of well casing 2" diameter PVC schedule 40.

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand.
a) Quantity used 6 bags

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 1/2 5 gallon bucket

Ponce x 2 bags Portland cement /
8- Grout Premium Gel x 1/2 bag bentonite powder / 

a) Grout mix used Clean sand
b) Method of placement Dumped from 5 gal bucket
c) Vol. of well casing grout 7 x 5 gal. buckets

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen ~450 gallons

Comments

6.25"

45'

45'

10'

2

23.6'

2'

3

1

8

7

4

5

6

9.2'

0.2'
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW01 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I
DEVELOPMENT CONTRACTOR : CH2MHILL

DEVELOPMENT METHOD AND EQUIPMENT USED :12-v Whale pump with vinyl tubing

START WATER LEVELS (BTOC): 32.10' START : 9/9/2004 END : 9/10/2004 LOGGER :John Swenfurth

TOTAL DEPTH (BTOC): 44.82'

MAXIMUM DRAWDOWN DURING PUMPING: Went dry

RANGE AND AVERAGE DISCHARGE RATE: See remarks

TOTAL QUANTITY OF WATER DISCHARGED: 35 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon drums

Water Volume Water
Time Discharged Level Turbidity Temperature Conductivity Remarks

16:00 gray, silty
16:20
16:30
16:35
16:50 cloudy
17:15

cloudy, 30 seconds clear

38.7 29.01 7.76 clear

125 30.16 7.05 clear, 360 ml/min
66.8 30.27 7.16 clear

230 ml/min

cloudy
332 31 7.05

480 ml/min

>1000 31.91 7.18 cloudy
448
221 32.01 7.14 clear
42.5 31.91 7.13 clear., 192 ml/min. will hold at this pumping rate
41.7 31.66 7.18 clear
119 31.07 7.1 clear. 384 ml/min

Notes

34.5
34.7

water level holds

pump off
8:35 surged, then pumped dry

33.525

43 1397
pump off , dry

sruged well with pump

1432
1422
1405

1427

1428

surged well and pumped dry. Cleared after 1 minute pumping. Development complete

41.5
42.7
43

35
42

1332

1366
1373

41.8

33

34

43.01

32.5
33.5

9/9/2004

18
pump off
pump on

7:11
7:25
7:30
8:05

Start Whale pump

8:30

8:40

9:25
9:35
9:40
9:50

10:00

16

10:25 dry well, pump off

9/10/2004
6:30

8:25

8:45
9:00

10:07

26

10:35

10:20 35

6:55
7:00
7:04
7:09 pump on

dry, pump off

pump off, dry

Pump on
15 went dry. Tuned pump off

start pump
17 went dry at slow pumping rate. Turned pump off

10 went dry. Tuned pump off, surged
Pump off to let well recover

15:20

Pump on. Restricted flow

31.88

Pump off. Well went dry again

Start pumping. Surged well with pump
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PROJECT NUMBER WELL NUMBER
180357.FI.ZZ NDAIMW02 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I
DEVELOPMENT CONTRACTOR : CH2MHILL

DEVELOPMENT METHOD AND EQUIPMENT USED : 12-v Whale pump with vinyl tubing

START WATER LEVELS (BTOC): 31.50' START : 8/23/2004 END : 8/23/2004 LOGGER : Isaac Lynch, Mike Weatherby

TOTAL DEPTH (BTOC): 44.90'

MAXIMUM DRAWDOWN DURING PUMPING: 1.2 feet

RANGE AND AVERAGE DISCHARGE RATE: see remarks

TOTAL QUANTITY OF WATER DISCHARGED: 110 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

9:55 12 v Whale pump turned on at 1100 ml/min = 0.289 gpm. Gray silty water

10:05 Pump off to fix tubing

10:25 Pump back on at 2600 ml/min = 0.69 gpm. Gray silty water

10:40 12

10:50 Pump off

10:55 Pump on

11:20 30 20 30.03 6.68 1123 slightly silty gray

11:50 45 10 29.91 6.82 1148 slight turbidity. Transparent to clear

12:00 surged well

12:30 63 <5 29.93 6.67 1148 clear, petroleum odor

12:32 surged well

13:00 surged well

13:30 110 6.62 29 6.71 1167 clear, slight petroleum odor

13:35 Shut pump off. Development complete

Notes

32.2

31.2

32.05

32.7

32.28
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW03 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I
DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Centrifugal pumps and surge block

START WATER LEVELS (BTOC): 29.6' START : 8/26/2004 END : 8/27/2004 LOGGER : John Swenfurth/ Mike Weatherby

TOTAL DEPTH (BTOC): 36.6'

MAXIMUM DRAWDOWN DURING PUMPING: 4.1 feet

RANGE AND AVERAGE DISCHARGE RATE: ~0.5 gpm

TOTAL QUANTITY OF WATER DISCHARGED: 55 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon metal drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
08/26/2004

well went dry several times. Shut off pump
08/27/2004

High 30.26 7.67 1073 very turbid, flow rate at 1 gpm steady

very silty gray water. Slight odor

620 30.4 7.28 opaque, clearing up. Slight odor
57 30.4 7.26 clear, slight odor
32 30.8 7.25 clear, slight odor
19 30.7 7.25 clear, slight odor

Notes

1076
1089
1103
1104

Pump off. Development complete12:00

11:18
11:30
11:45
12:00

9:45
10:30
10:45

13

17:30 0.5

start purging8:15
NA

stop pump. Surged 20 gallons pumped. Surged well with surge block

33.5
33.5

Grundfos pump on 2000 ml/min = 0.526 gpm

33.7
33.8

40
47
51
55
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW04 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION :AOC I
DEVELOPMENT CONTRACTOR : CH2MHILL

DEVELOPMENT METHOD AND EQUIPMENT USED : 12-v Whale pump with vinyl tubing

START WATER LEVELS (BTOC): 32.78' START : 8/23/2004 END : 8/23/2004 LOGGER :Isaac Lynch, Mike Weatherby

TOTAL DEPTH (BTOC): 42.10'

MAXIMUM DRAWDOWN DURING PUMPING: 1.6 feet

RANGE AND AVERAGE DISCHARGE RATE: see remarks

TOTAL QUANTITY OF WATER DISCHARGED: 270 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

11:07 12 v Whale pump turned on. Very gray silty water, no odor
11:45 20 30.03 6.65 very slight gray silt, transparent to clear
11:50 petroleum odor
12:30 10 29.73 6.71 clear to slight turbidity. Strong petroleum odor

12:37 strong petroleum odor
13:00 strong petroleum odor
13:25 strong petroleum odor
13:30 37 29.77 6.68 strong petroleum odor

15;30 10 29.7 6.67 clear. Strong petroleum odor
15:35
16:08 32 29.36 6.69 light gray, still clearing up
16:10 clear before surging

17:00
17:25 32 30.37 6.73 slightly silty
17:40 47 30.24 7.08 slightly silty
18:00 2.7 30.28 6.83 clear, petroleum odor

18:15 2.21 30.22 6.9 clear, petroleum odor

Notes

Development Complete

12 32.8 1267
surged well

170

86 32.9

surged well

1263

surged well

40 32.95

surged well

165 32.9 1266

1272

140 33.01 1265

202 34.04 1271
215 34.2 1275

surged well with pump - pump off. Bottom of well

pump off. Surged with surge block

switched to GRUNDFOS pump Q=2 gpm

255 34.35 1271

270 34.38 1269
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW05 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I
DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : 12-v Whale pump with vinyl tubing

START WATER LEVEL (BTOC): 31.79' START : 8/25/2004 END : 8/26/2004 LOGGER :John Swenfurth

TOTAL DEPTH (BTOC): 44.6'

MAXIMUM DRAWDOWN DURING PUMPING: 11.61 feet

RANGE AND AVERAGE DISCHARGE RATE: see remarks

TOTAL QUANTITY OF WATER DISCHARGED: 165 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon drum

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

NA 30.87 7.02 very turbid, brown

NA 29.99 7.62 turbid, light brown
114 29.68 7.1 cloudy
137 30.1 7.03 cloudy
224 29.91 7.02 cloudy
225 30.01 7.42 cloudy

206
16.8 30.07 7.1 clear
3.77 fuel odor in water

22.4 30.08 7.37 clear, high petroleum odor

15.9 29.7 7.27 clear, high petroleum odor
20.4 29.57 7.08 clear, high petroleum odor

Notes

1560

38.95 1616

1585

40.6

150 37.6 1563

81 43.4

125 37.7

87
95

32 38

started pump

60 40.9

40 38.02
55 39

pump on
110

18:00 22
18:02

8/26/004

pump off. Stopped for the day

8:30

8:55
9:05
9:30
9:45
10:45

11:00
11:25
12:00
14:35
15:00

16:05
16:15 165 39

shut off pump. Development complete

1587
1563
1550
1554
813

811
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW06 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I
DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Centrifugal pumps and surge block

START WATER LEVELS (BTOC): 33.2' START : 8/28/2004 END : 9/1/2004 LOGGER : Isaac Lynch

TOTAL DEPTH (BTOC): 45.00'

MAXIMUM DRAWDOWN DURING PUMPING: 10.3'

RANGE AND AVERAGE DISCHARGE RATE: approx. 500 ml/min

TOTAL QUANTITY OF WATER DISCHARGED: 110 gallons

DISPOSITION OF DISCHARGE WATER: 55-gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

very silty, tan water
still very silty

- - - still very silty
>1000 30.1 6.83 opaque, minor silt
>1000 28.2 6.94 opaque, minor silt
>1000 28.3 6.99 shut pump down. Allow well to recover. Clearing up

>1000 28.4 7.05
802 28.4 7.04 Pump off for the day

51.1 28.9 7.34 clear, no odor.

78.5 30.2 7.4 2315 clear, no odor
63.5 30.9 7.31 2300 clear, no odor

Set bladder pump at 250 ml/min. Will let run overnight

43.4 29.2 7.55 clear. Salinity 0.89 ppt
19.2 30.1 7.38 clear. Salinity 0.89 ppt
7.41 30.2 7.42 clear. Salinity 0.91 ppt

Start bladder at 200 ml/min
8.35 30.05 7.4 clear, no odor

2.31 30.01 7.43 clear, no odor

Notes
Pumped a total of 110 gallons from this well in 62.5 hours. The parameters of the water being discharged are stable and reflect
the local groundwater parameters. The parameters are much higher than those parameters of the water used for drilling:

Drilling water parameters:
Ph 8.01
COND 171
salinity 0.09
temp 31.25

bladder pump off. Battery dying down
2260

Battery dying. Shut off pump

33.5 2291

2340
42.1 2345

43.05 2331

110

Pump running at low flow
41.52

41.5

75
85

86

Grundfos pump off. Will switch to bladder pump
35.9

65

-

40 39.9

47

59 2300

54

11:00
9/1/2004

9:00
9:10

8/31/2004

16:30
16:45

8/30/2004

9:00
9:05

14:00
17:30

11:00 Pump on 35.68

16:20 41.2

16
30 39.7

39.4

Flow down to 500 ml/min = 0.13 gpm

2200
2150

38.9
39.9

pump back on at 500 ml/min = 0.13 gpm

43.5
Grundfos pump on at 500 ml/min, well still drawing down

9:45 6 -
11:00
13:00
15:00
15:30
16:30

8/28/2004

9:30
9:00 Grundfos pump on at 750 ml/min

17:30
8/29/2004

9:30
10:35

Shut pump down to allow recovery. Cannot set pump at well recovery rate. Recovery rate is <500 ml/min today

11:10 60 40.1

2002

1975
1995
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PROJECT NUMBER WELL NUMBER

180357.FI.ZZ NDAIMW07 SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT : RI/FS Investigation, West Vieques, NASD LOCATION : AOC I

DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Centrifugal pumps and surge block

START WATER LEVELS (BTOC): 31.86' START : 9/10/2004 END : 9/10/2004 LOGGER : John Swenfurth

TOTAL DEPTH (BTOC): 45.43'

MAXIMUM DRAWDOWN DURING PUMPING: Well went dry.

RANGE AND AVERAGE DISCHARGE RATE: see remarks

TOTAL QUANTITY OF WATER DISCHARGED: 24 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) ( °C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

cloudy, slight odor

gray

1152 ml/min

cloudy

320 ml/min Slight odor

- - - 240 ml/ min. Holds WL
85.4 34.53 7.41

261 ml/min

367 33.33 7.27

Cloudy

surged well gray

- 31.13 7.02 gray

747 30.86 7.1 cloudy

>1000 30.46 7.46 cloudy

287 31.28 7.32 338 ml/min
55.2 30.97 7.2 holding at this flow rate. Clearing

93.6

35.7

17.7

Notes

1351

1363

1365

Let recover to 38 ' BTOC. Surged with pump

well went dry. Pump off

Pump on at slower rate

pump off, let well recharge

Surged then removed water column

1458

1439

10

Pump on

dry, pump off

pump on

17:00

16:42

16:55 24

Pump off. Development complete

15:15 19 37.7

15:28 dry, pump off

14:37
14:42

14:52

15:00

12:30

13:10 13

14:25

12:15 -
12:20 42

-

1364

dry, pump off

18 43

pump on

dry, pump off

21 43
21

1371

-

35.5

38
dry, pump off

4015

dry, pump off

pump on

dry, pump off

16

40.5

dry. Pump off

13:30 dry, pump off

11:15

14:00

14:05

14:15

10:50 start pump

10:57

13:37

11:20

14

11:22

11:40

11:45

11:50

16:00 20 pump off, dry

15:45

16:15

16:50 23

16:17

16:20
16:35 43

pump on 39
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PROJECT NUMBER WELL NUMBER

180357.FI.FK.AI MW-8

WELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques) LOCATION : AOC - I Date: 12/6/05

DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Mega monsoon pump, YSI, Herin WLI/2 stage whale pump.

START WATER LEVELS : 18.42' BTOC START : 1530 12/6/05 LOGGER : C. Hayslip & C. Houck

MAXIMUM DRAWDOWN DURING PUMPING: 41.03' BTOC

RANGE AND AVERAGE DISCHARGE RATE: 250 mL/min

TOTAL QUANTITY OF WATER DISCHARGED: 268 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drums TD = 43.95'

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (Color, odor, sheen,etc.)

1530 999 30.2 7.17 1035 Milky, 15 gal removed
12/7/2005

1436 High 29.89 7 1081 Milky grey, TD = 43.95

1511 Lower 30.5 7.01 1240 Milky grey, Q=0.13 gpm
12/8/2005

1000 High 29.9 7.15 1320 Milky grey

1715 High 30.43 7.02 1422 Cloudy grey
12/9/2005

728 High - - Milky grey

1520 Very clear 31.03 6.93 1504 Clear, colorless
12/15/2005

1630 Very clear 30.64 6.8 1557 Very clear, colorless

1634 Very clear 30.56 6.77 1556 Very clear, colorless
12/16/2005

0732 32.8 29.56 6.96 1549 Colorless DTW:18.73' BTOC

0736 31.6 29.74 6.96 1554 Clear, colorless

0745 16.8 29.9 6.95 1558 Clear,colorless,flow=250m L/min

0758 9.58 29.94 6.94 1558 Clear, colorless

0806 6.66 30.03 6.94 1560 Clear, colorless

0814 5.34 30.52 6.93 1573 Clear, colorless

0823 5.27 30.35 6.93 1571 Clear, colorless

0837 4.86 30.16 6.93 1566 Clear, colorless

Notes: Well will be pumped over several days in order to remove the same amount of water that could of possible entered aquifer
during well installation

12/6/05 1540 - Well went dry, reduced flow rate to 225 mL/min with pump setting at 12.4 volts and well still would not keep up with flow.
1605 - Well went dry 40.5' BTOC
1605 - Well went dry 40.5' BTOC
1635 - Check well level 39.05' BTOC end pumping for the day.

END : 0837 12/16/05

22.5
Pump on

Pump off
62

0

0
Pump off

8.1

22.71

Pump on

Pump off
110 total

250 total

265

250

250

250

252

255

257

260

268

18.42

18.4
Stable
37.28

-

41.03
(Initial)

34.7

18.48

22.88

23.48

-

22.88

22.88

23.02

22.86

-

-

23.04
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PROJECT NUMBER WELL NUMBER

180357.FI.FK.AI MW-9

WELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques) LOCATION : AOC - I Date: 12/7/05

DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Mega monsoon pump, YSI, Herin WLI/2 stage whale pump.

START WATER LEVELS : 17.81' BTOC START : 1531 12/7/05 LOGGER : C. Hayslip & C. Houck

MAXIMUM DRAWDOWN DURING PUMPING: 27.18' BTOC

RANGE AND AVERAGE DISCHARGE RATE: 150 mL/min

TOTAL QUANTITY OF WATER DISCHARGED: ~400 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (Color, odor, sheen,etc.)
12/7/2005

1531 High 29.26 7.1 1455 Cloudy gray, TD= 48.05

1605 Low 29.8 8.71 1600 Clear, colorless, Q = 0.5
12/8/2005

940 Low 29.05 6.83 1622 Clear

1705 Low 29.34 6.74 1530 Clear, Q = 0.36 gpm
12/9/2005

728 Low - - Clear

1530 Very low 29.8 6.87 1623 Clear, colorless

Notes: Well will be pumped over several days in order to remove the same amount of water that could of possible entered aquifer
during well installation.

Additional well development done on 12/13/07 shown on following sheet.

END : 1530 12/9/05

0
Pump off

15

17.81
stable
27.18

Pump on

23.95
(Initial)
17.87

15
Pump off

205
Pump on

17.86

21.13

--
Pump off
400 total
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PROJECT NUMBER WELL NUMBER

180357.FI.FK.AI MW-9

WELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques) LOCATION : AOC - I Date: 12/13/05

DEVELOPMENT CONTRACTOR : CH2M HILL

DEVELOPMENT METHOD AND EQUIPMENT USED : Mega monsoon pump, YSI, Herin WLI/2 stage whale pump.

START WATER LEVELS : 17.81' BTOC START : 1115 LOGGER : C. Hayslip & C. Houck

MAXIMUM DRAWDOWN DURING PUMPING: 23.92' BTOC

RANGE AND AVERAGE DISCHARGE RATE: 150 mL/min

TOTAL QUANTITY OF WATER DISCHARGED: ~450 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drums

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (Color, odor, sheen,etc.)

1115 0 29.3 6.76 1734

1120 0 29.38 6.74 1738

1125 0 29.39 6.73 1738

1130 0 29.38 6.73 1734

1135 1.05 29.38 6.72 1737

1140 0 29.37 6.72 1736

1145 0 29.37 6.72 1738

1150 0 29.37 6.71 1735

1155 0 29.36 6.71 1736

1200 0 29.37 6.7 1736

1205 0.01 29.38 6.71 1736

1210 0 29.36 6.71 1720

1215 0 29.37 6.69 1740

1220 0 29.42 6.69 1737

1230 0 29.43 6.69 1739

1240 0 29.57 6.68 1738

Final ~50 Gallons purged

Notes: Pumped a total of ~450 gallons of water out of MW-9 to ensure that all water that was used while installing the well was removed.

END : 1240

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

20.95

22.88

22.91

22.95

22.86

22.98

22.87

23.01

23.05

22.5

22.56

22.81

23.92

21.15

22.45

22.47
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Appendix F 
Groundwater Sampling Data Sheets  



GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW01
Location: AOC I Sample ID: NDAIGW01-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/23/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: hot, 90's, light wind

Total Depth: 44.82 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)17.75 FT.(BTOC) Date and Time: 09/23/2004 1030
Water Column: 27.07 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.41 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 13.5 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 13:15
Sample Appearance clear, no odor

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals) pH Cond.
mmhos/cm

Temp.,
°C DO ORP Turbidity

10:45 17.75 0 - - - - - - Pump on. Flow rate at 360 ml/min = 0.09 gpm

11:00 18.35 1.75 7.07 1070 29.7 2.01 409 143 clear, no odor

11:15 18.2 3 6.8 1020 29.7 3.1 449 60.1 clear, no odor

11:30 18.2 4 6.74 1016 29.7 3.12 450 49.5 clear, no odor

11:45 18.15 5.5 6.85 1015 29.7 3.3 451 20.2 clear, no odor

12:00 18.15 6.5 6.96 1015 29.7 3.28 450 10.9 clear, no odor

12:15 18.1 8.25 6.89 1009 29.7 3.18 469 8.4 clear, no odor

12:30 18.1 9.8 6.86 1008 29.7 3.19 481 7.5 clear, no odor. Average flow rate is 350 ml/min

12:45 18.1 10.5 6.85 1009 29.7 3.21 482 7.1 clear, no odor

13:00 18.15 12 6.84 1009 29.7 3.3 483 7.2 clear, no odor

13:15 18.15 13.5 6.83 1008 29.7 3.31 490 7.7 clear, no odor

Notes:
Flow at 250 ml/min for sample collection
Samples collected for SVOCs, VOCS, Pest, PCBs, TDS, metals, dissolved metals (filtered with 0.45m inline filter)

16:00 Collected NDAIGWEB02-R01 equipment blank using bladder pump and DI water.
16:15 Collected NDAIGWAB01-R01 for CN only

Signed by: Isacc Lynch Date and time: 09/23/2004 1330

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW02
Location: AOC I Sample ID: NDAIGW02-R01 and NDAIFD01P-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/21/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: partly cloudy, hot, humid

Total Depth: 44.9 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)17.23 FT.(BTOC) Date and Time: 09/21/2004 0850
Water Column: 27.67 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.5 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 13.53 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 12:00
Sample Appearance clear

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals)
pH Cond.

mmhos/cm
Temp.,

°C
DO ORP Turbidity

9:00 17.23 0 Start Pump; 400 ML/min = 0.105 gpm,

9:10 17.31 1.05 7 960 30.3 7.25 171 - clear

9:50 17.29 5.4 7.23 982 30.2 5.73 185 45.2 H2S odor

10:20 17.3 5.5 7.27 1071 30.2 6.55 179 27.4 flow changed

10:30 17.43 6 7.23 1068 30.2 7.2 163.8 13.3 clear, H2S odor

10:48 17.33 7 7.26 1073 30.4 5.93 158 7.37 clear, H2S odor

11:20 6:57 8 7.3 1080 30.5 5.95 147 4.38 clear

11:40 6:57 9.2 7.22 1083 30.5 5.3 142 4.31 clear, 250 ml/min

12:00 11 sample time, Field Dup collected

Notes:
Pump set 2' above bottom of well
Samples collected for:
SVOC: 2, 1L
VOC: 3 vials
metals: 1 plastic
dissolved metals: 1 plastic. Field filtered with 0.45 microm in-line disposable filter
Pesticides: 1 1-L
PCB: 1 1-L
TDS: 1 plastic

CN added to sample parameters. Collected on 9/22/04 at 16:15 using teflon tubing and disposable bailer. Sample was crystal clear,
no additional purging, CN field duplicate also collected. One bailer of groundwater removed prior to sampling

18:45 Equiment blank collected. HPLC water run through bladder pump into containers
19:00 ambient blank collected with HPLC water.

Signed by: Isacc Lynch Date and time: 09/21/2004 1300

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW03
Location: AOC I Sample ID: NDAIGW03-R01 at 17:00
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/21/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: partly cloudy, hot, humid

Total Depth: 36.6 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)17.48 FT.(BTOC) Date and Time: 09/21/2004 0920
Water Column: 19.12 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.12 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 9.35 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 1700
Sample Appearance opaque

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals) pH Cond.
mmhos/cm Temp., °C DO ORP Turbidity

14:48 17.48 0 - - - - - - Pump Started; flow rate at 450 ML/min =0.118 gpm

15:00 17.75 1.4 8.03 959 30.8 2.25 129 >1000 slity gray, slight odor

15:20 17.8 3.75 7.73 1090 30.6 1.18 58.9 >1000 silty gray

15:40 17.81 5.25 7.68 1102 30.5 0.65 454 548 silty gray (light)

16:00 17.8 7 7.64 1103 30.5 0.55 455 263 clearing up, opague

16:10 17.8 7.9 7.63 1099 30.4 0.51 463 240 clearing up, opague

16:20 17.81 8.75 7.64 1098 30.4 0.47 459 155 clearing up, opague

16:30 17.81 9.1 7.65 1099 30.4 0.48 460 109 clearing up, opague

16:40 17.81 9.75 7.66 1100 30.4 0.46 459 98 clearing up, opague

16:45 17.81 10 7.66 1099 30.4 0.46 459 101 clearing up, opague

17:00 17.81 7.67 1100 30.4 0.46 460 99 clearing up, opague

Notes:
Pump set 2' above bottom of well
Samples collected for: total of 10 bottles
SVOC: 2, 1L
VOC: 3 vials
metals: 1 plastic
dissolved metals: 1 plastic. Field filtered with 0.45 microm in-line disposable filter
Pesticides: 1 1-L
PCB: 1 1-L
TDS: 1 plastic

CN added to sample parameters. Collected on 9/22/04 at 16:40 using teflon tubing and disposable bailer. Sample was crystal clear,
no additional purging,

Signed by: Isacc Lynch Date and time: 09/21/2004 1700

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW04
Location: AOC I Sample ID: NDAIGW04-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/23/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: Hot, 90's, light wind

Total Depth: 41.1 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)17.99 FT.(BTOC) Date and Time: 09/23/2004 0800
Water Column: 24.11 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.9 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 11.7 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 0945
Sample Appearance clear, strong petroleum odor detected

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals) pH Cond.
mmhos/cm

Temp.,
°C DO ORP Turbidity

8:15 17.99 0 - - - - - - Pump on at 500 ml/min = 0.13 gpm

8:25 18.2 1.5 7.03 1119 29.6 0.44 379 10 clear, strong petroleum odor

9:00 18.2 6 6.88 1124 29.8 0.28 387 8.22 clear, strong petroleum odor

9:10 18.2 8.5 6.82 1127 29.8 0.24 383 5.69 clear, strong petroleum odor

9:30 18.2 11 6.8 1130 29.8 0.22 377 6.25 clear, strong petroleum odor

9:45 18.2 13 6.8 1131 29.8 0.21 376 5.28 clear, strong petroleum odor. Flow rate at 250 ml/min

Notes:
Pump set at 39' btoc. Flow at 250 ml/min for sample collection
Samples collected for SVOCs, VOCS, Pest, PCBs, TDS, metals, dissolved metals (filtered with 0.45m in-line filter)

Signed by: Isacc Lynch Date and time: 09/23/2004 1000

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW05
Location: AOC I Sample ID: NDAIGW05-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/22/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: Hot, 90's, light wind

Total Depth: 44.6 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)18.51 FT.(BTOC) Date and Time: 09/22/2004 1415
Water Column: 26.09 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.25 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 12.75 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 1645
Sample Appearance clear, strong petroleum odor detected

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals) pH Cond.
mmhos/cm

Temp.,
°C DO ORP Turbidity

14:25 18.51 0 - - - - - - Bladder pump on at 425 ml/min = 0.111 gpm

14:40 - - 7.21 1305 30.08 0.97 369 >1000

14:45 - - - - - - - - Bladder pump came apart. Pulled pump and fished for parts. Reset pump

15:00 18.51 0 - - - - - - Pump back on at 425 ml/min

15:15 18.8 2.5 6.93 1273 30.4 2.69 374 205 clearing up, slight odor

15:30 18.82 3.5 6.93 1274 30.2 2.48 374 52.9 clearing up, slight odor

15:45 18.8 6 6.91 1265 30.23 0.93 371 21.2 clear

16:00 18.81 7.5 6.93 1264 30.1 0.67 368 13.9 clear

16:15 18.82 10.5 6.95 1260 30.1 0.44 369 8.41 clear

16:30 18.83 12 6.97 1259 30.1 0.43 367 8.51 clear

16:45 18.83 12.75 6.98 1257 30.1 0.42 366 8.79 clear, strong petroleum odor

Notes:
Pump set at middle of screen at 41' btoc. Flow at <250 ml/min for sample collection
Samples collected for SVOCs, VOCS, Pest, PCBs, TDS, metals, dissolved metals (filtered with 0.45m inline filter)

MS/MSD collected

CN added to sample parameters. Collected on 9/22/04 at 1650 using teflon tubing and disposable bailer. Sample was crystal clear,
no additional purging

Signed by: Isacc Lynch Date and time: 09/22/2004 1645

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW06
Location: AOC I Sample ID: NDAIGW06-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/22/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: hot, 90's, light wind

Total Depth: 45.00 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)25.04 FT.(BTOC) Date and Time: 09/24/2004 0920
Water Column: 19.96 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.25 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 9.76 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 1335
Sample Appearance clear

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals)
pH Cond.

mmhos/cm
Temp., °C DO ORP Turbidity

9:20
25.04 0 - - - - - - Problems with pump. Had to change control

box.

10:20 25.75 0 - - - - - - Pump Started. At 400 ML/min =0.105 gpm

10:35 29.95 1 7.45 1900 30.7 4.62 344 >1000 white, silty, flow down to 300 ml/min

10:50 31.25 2 7.54 1886 30.6 4.34 388 326 white, silty, no odor

11:10 31.4 3.25 7.6 1871 30.6 3.65 371 316 white, silty, no odor

11:30 33.5 5 7.59 1863 30.6 3.01 374 319 clearing up

11:50 33.6 6.1 7.55 1859 30.4 2.39 378 400 clearing up

12:00 33.65 7.2 7.54 1857 30.4 2.37 379 515 clearing up

12:15 33.5 8.5 7.53 1852 30.5 1.91 385 252 clearing up

12:30 33.51 9.5 7.51 1851 30.5 1.8 386 230 clearing up

12:45 33.45 10.1 7.49 1849 30.5 1.67 392 222 clearing up

13:00 33.45 11 7.41 1851 30.5 1.33 400 109 clear

13:10 33.5 11.8 7.46 1852 30.5 1.31 402 45.6 clear

13:20 33.5 12.5 7.47 1852 30.5 1.3 400 46.9 clear

13:30 33.52 12.75 7.46 1852 30.5 1.22 401 33.5 clear

13:35 33.51 13 7.47 1853 30.5 1.21 401 29.9 clear

Notes:
Pump set 41' btoc. Flow at <250 ml/min for sample collection
Samples collected for SVOCs, VOCS, Pest, PCBs, TDS, metals, dissolved metals (filtered with 0.45m inline filter)

CN added to sample parameters. Collected on 9/22/04 at 16:50 using teflon tubing and disposable bailer. Sample was crystal clear,
no additional purging

Signed by: Isacc Lynch Date and time: 09/22/04 1340

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: US Navy Well ID: NDAIMW07
Location: AOC I Sample ID: NDAIGW07-R01
Event: Round 1 groundwater sampling MS/MSD YES / NO
Date: 9/24/2004 Sample Team: Isaac Lynch/John Swenfurth
Weather: hot, 90's, light wind

Total Depth: 45.43 FT.(BTOC) Measuring Device: Heron Dipper-T electronic water level indicator
Depth to water: (-)18.24 FT.(BTOC) Date and Time: 09/24/2004 0850
Water Column: 27.19 FT. WELL DIAMETER

(x).163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.4 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 13.2 GAL.
Purge Device: Geopump bladder pump, teflon bladder, stainless steel fittings, teflon tubing
Sample Time 1130
Sample Appearance clear

FIELD PARAMETERS
Time DTW

(BTOC)
Purged Vol.

(gals) pH Cond.
mmhos/cm

Temp.,
°C DO ORP Turbidity

9:00 18.24 0 - - - - - - Pump Started. Flow rate at 400 ML/min =0.105 gpm

9:15 20.1 1 6.7 1223 29.9 0.62 395 22.5 clear

9:30 20.1 3 6.7 1222 29.9 0.58 399 19.7 clear, slight odor

9:45 20.1 3.5 6.64 1217 29.95 0.57 412 6.13 clear, slight odor

10:00 20.1 5 6.62 1176 29.9 0.47 411 5.5 avg flow is 300 ml/min; clear

10:15 20.2 6.5 6.64 1171 29.9 0.39 417 3.12 clear, slight odor

10:30 20.3 8 6.51 1164 29.9 0.38 460 3.1 clear, slight odor

10:45 20.3 9.5 6.41 1163 29.9 0.37 461 2.91 clear, slight odor

11:00 20.4 10.5 6.31 1161 30.1 0.36 479 3.51 clear, slight odor

11:15 20.45 12 6.28 1160 30.1 0.36 481 3 clear, slight odor

11:30 20.45 13.5 6.26 1159 30.1 0.36 494 2.95 clear, slight odor

Notes:
Pump set 41.5' btoc. Flow reduced to 250 ml/min during sampling
Samples collected for SVOCs, VOCS, Pest, PCBs, TDS, metals, dissolved metals (filtered with 0.45m inline filter)

Signed by: Isacc Lynch Date and time: 09/24/2004 1145

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW01
Location: Vieques - AOC I Sample ID: WAI-GW01-06A / WAI-GW01P-06A
Event: MS/MSD: YES
Date: 1/10/06 Sample Team: C. Hayslip
Weather: Clear, sunny, windy J. Scott

80 F
Total Depth: 44.8 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-) 17.57 FT.(BTOC) Date and Time: 1/10/06 0810
Water Column: 27.23 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.4 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~10.0 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time: 1645 hrs
Sample Appearance: Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

1558 0 7.26 1301 28.61 36.3 142.5 472 0.64 17.57

1603 2.00 7.09 1310 28.98 15.2 123.1 91.7 0.65 19.34

1608 3.25 6.95 1360 29.00 11.5 105.6 17.3 0.67 20.17

1613 4.75 6.92 1373 28.95 10.3 93.5 17.3 0.68 19.4

1618 6.00 6.90 1379 28.96 9.7 80.9 3.7 0.68 19.69

1623 6.75 6.90 1379 28.65 9.4 75.2 3.09 0.68 19.6

1628 8.00 6.90 1381 29.07 10.2 64.2 1.9 0.69 19.6

1633 9.00 6.89 1381 28.85 9.4 64.4 1.59 0.69 19.6

1638 10.00 6.89 1384 29.00 9.5 61.7 0.98 0.69 19.6

Sample at 1645 hrs

MS/MSD sample

Signed by: Chris Hayslip Date and Time 1/10/2006

Color / Odor / Water Level
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW04
Location: Vieques - AOC I Sample ID: WAI-GW04-06A
Event: MS/MSD: NO
Date: 1/10/06 Sample Team: C. Hayslip
Weather: Clear, sunny, windy J. Scott

84 F
Total Depth: 42.18 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-) 17.53 FT.(BTOC) Date and Time: 1/10/06 0808
Water Column: 24.65 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.02 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~15.5 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time 1450 hrs
Sample Appearance Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

1338 0 7.21 1346 29.6 124.8 -7.3 999 0.67 Hydrocarbon odor

1343 0.5 6.83 1347 29.98 121 -36.6 999 0.66 Hydrocarbon odor 17.85

1348 2.0 6.77 1301 29.77 103.6 -32.9 355 0.64 Hydrocarbon odor 17.7

1353 4.0 6.77 1293 29.82 91.7 -36.4 85.3 0.64 Hydrocarbon odor 17.76

1358 5.0 6.77 1286 29.89 97.5 -38.3 61.1 0.64 Hydrocarbon odor 17.7

1403 5.3 6.77 1290 29.8 115.4 -36.9 45.6 0.64 Hydrocarbon odor 17.5

1408 5.8 6.84 1300 30.42 120.1 -22.8 44.3 0.64 Hydrocarbon odor 17.67

1413 8.5 6.76 1282 29.75 110.7 -36 12.2 0.63 Hydrocarbon odor 17.88

1418 10.0 6.76 1282 29.75 102.4 -38.5 10 0.63 Hydrocarbon odor 17.88

1423 10.5 6.75 1280 29.72 104.9 -39.1 8.15 0.63 Hydrocarbon odor 17.96

1428 13.5 6.75 1274 29.73 95.8 -42.1 6.72 0.63 Hydrocarbon odor 17.92

1433 15.0 6.76 1275 29.74 95.7 -41.3 6.91 0.63 Hydrocarbon odor 17.91

1438 15.5 6.81 1284 30.02 96.6 -41.1 7.53 0.63 Hydrocarbon odor 17.91

SAMPLE at 1450 hrs

Notes:

Dissolved oxygen values were discredited during this sample because even though they were stabilized, they were still

fairly high. Water samples did not effervesce here. Still a strong hydrocarbon smell at this site. Upon completion of

sample, D.O. membrane was changed and meter recalibrated.

Signed by: Chris Hayslip Date and Time

Color / Odor / Water Level

1/10/2006
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW06
Location: Vieques - AOC I Sample ID: WAI-GW06-06A
Event: MS/MSD: NO
Date: 1/10/06 Sample Team: Jennifer Meyers
Weather: Sunny, 80 F, with light Michael Zamboni

breeze and occassional showers.
Total Depth: 45 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-) 20.65 FT.(BTOC) Date and Time: 1/10/06 0800
Water Column: 24.35 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.0 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~14 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time 1041 hrs
Sample Appearance Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

0813 0 9.32 1276 29.36 25.2 69.8 235 0.55 23.75

0816 - 9.46 1271 29.44 22.0 54.9 167 0.58 24.25

0821 1.00 9.43 1290 29.67 20.2 41.8 91 0.59 Slightly greying600 ml/min 24.55

0829 - 8.50 1465 29.92 20.2 66.4 50.6 0.67 Slightly greying225 ml/min 25.7

0834 - 8.04 1567 29.94 20.7 79.0 43.4 0.71 25.78

0839 - 7.64 1726 29.97 28.4 85.8 38.7 0.74 Clearer 25.88

0845 - 7.41 1835 29.99 29.1 86.2 32.6 0.85 26.37

0850 - 7.35 1964 30.01 43.9 88.0 24.5 0.97 27.58

0855 - 7.29 2042 29.98 44.7 85.2 38.7 0.97 26.95

0900 - 7.26 2125 30.16 46.8 81.8 33.4 0.98 27.45

0905 5 7.21 2247 30.29 54.3 77.8 27.2 1.03 29.2

0917 - 7.19 2293 30.18 62.2 78.0 20.3 1.05 28.8

0920 - 7.17 2332 30.13 65.6 77.0 17.5 1.08 28.2

0925 - 7.14 2432 30.14 69.6 76.1 16.3 1.12 28.71

0930 - 7.13 2480 30.38 66.7 76.6 14.9 1.14 28.74

0935 - 7.12 2500 30.38 74.3 76.7 12.7 1.15 Clear, no odor 28.65

0940 - 7.11 2554 30.39 71.3 77.1 10.4 1.18 Clear, no odor 28.5

0945 - 7.11 2562 30.35 75.5 77.1 10.5 1.18 Clear, no odor 28.08

0950 9 7.10 2583 30.3 65.0 78.6 9.82 1.21 Clear, no odor 28.14

Signed by: J. Meyers Date and Time 1/10/2006

Color / Flow / Water Level
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PAGE 2 Well ID: NDAIMW06
FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

0955 - 7.09 2634 30.32 73.5 76.0 8.74 1.22 28.36

1000 - 7.09 2655 30.33 72.9 75.6 6.9 1.23 28.29

1005 - 7.08 2697 30.4 72.1 76.5 6.51 1.24 29.94

1015 - 7.07 2757 30.68 74.8 79.9 4.28 1.27 29.99

1020 - 7.05 2786 30.6 76.7 87.5 3.92 1.29 29.64

1030 - 7.05 2823 30.61 83.3 89.7 3.75 1.3 29.59

1035 - 7.04 2817 30.42 75.4 90.3 3.63 1.3 29.06

1040 14 7.04 2837 30.39 80.0 90.9 3.37 1.31 Clear 28.81

1041 Collect sample

Notes:

Color / Flow / Water Level
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW07
Location: Vieques - AOC I Sample ID: WAI-GW07-06A
Event: MS/MSD: NO
Date: 1/10/06 Sample Team: C. Hayslip
Weather: Partly cloudy, windy, 80 F J. Scott

Total Depth: 45.32 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)17.73 FT.(BTOC) Date and Time: 1/10/06 0803
Water Column: 27.59 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.50 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~11.5 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time 1035 hrs
Sample Appearance Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

0846 0 6.87 1340 27.66 120.3 -42 - 0.68

0854 1 6.82 1383 28.59 103.5 -102 225 0.69 Strong hydrocarbon odor / 20.8

0859 1.75 6.80 1373 27.61 108.1 -106 47.1 0.68 Strong hydrocarbon odor /21.22

0904 2.5 6.80 1362 28.56 130.1 -102 18.3 0.68 Strong hydrocarbon odor /21.09

0909 3 6.79 1358 28.46 120.9 -94.1 18.1 0.67 Strong hydrocarbon odor /20.86

0914 3.5 6.77 1341 28.19 122.1 -86.8 17.1 0.66 Strong hydrocarbon odor /20.61

0919 4 6.75 1319 27.92 122.8 -82.8 11.4 0.65 Strong hydrocarbon odor / 20.4

0924 4.5 6.76 1313 28.87 132.4 -77 20.4 0.65 Strong hydrocarbon odor /20.51

0929 5 6.76 1305 29.42 129.6 -74.6 10.9 0.65 Strong hydrocarbon odor /21.05

0934 5.5 6.75 1297 29.41 123.8 -72.2 5.97 0.64 Strong hydrocarbon odor / 21.1

0939 6.25 6.75 1286 29.67 124.4 -68 12.4 0.63 Strong hydrocarbon odor /20.66

0944 7 6.75 1291 28.93 110.9 -67.6 27.1 0.64 Strong hydrocarbon odor / 21.1

0949 7.25 6.75 1287 29.02 113.1 -65.3 11.4 0.64 Strong hydrocarbon odor /21.25

0954 8 6.73 1280 28.29 67.6 -65.1 21.7 0.63 Strong hydrocarbon odor /20.69

0959 8.5 6.74 1282 28.6 131.5 -63.6 10.4 0.64 Strong hydrocarbon odor / 20.6

1004 9 6.74 1280 28.81 131 -62.6 6.21 0.63 Strong hydrocarbon odor / 20.6

1009 9.5 6.74 1284 28.76 127.8 -62.7 10.3 0.63 Strong hydrocarbon odor / 20.6

1014 10 6.74 1278 29.97 135.1 -57.6 6.98 0.63 Strong hydrocarbon odor /20.57

1019 10.5 6.75 1273 30.04 128 -62.5 4.33 0.63 Strong hydrocarbon odor /20.52

Signed by: Chris Hayslip Date and Time 1/10/2006

Color / Odor / Water Level
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PAGE 2 Well ID: NDAIMW07
FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

1024 11 6.74 1276 30 130.3 -61.7 4.83 0.63 Strong hydrocarbon odor /20.63

1029 11.5 6.73 1271 29.83 128 -59.5 4.61 0.63 Strong hydrocarbon odor /20.61

SAMPLE at 1035 hrs

Notes:
Sampling because samples were actively effervesing (bubbling). Hard time bottling VOA samples because
after filling bottle, water in sample would bubble out air necessitating further filling.
Strong hydrocarbon smell throughout sampling.

Color / Odor / Comments
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW08
Location: Vieques - AOC I Sample ID: WAI-GW08-06A
Event: MS/MSD: NO
Date: 1/10/06 Sample Team: J. Meyers
Weather: Sunny, 80F M. Zamboni

light breeze, occassional showers
Total Depth: 46.77 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-) 19.68 FT.(BTOC) Date and Time: 1/10/06 1420
Water Column: 27.09 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.4 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~7 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time 1645 hrs
Sample Appearance Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

1525 - 6.91 1561 29.86 57.1 216.9 > 1000 0.71 Milky 21.4

1530 1.00 6.92 1565 30.09 37.6 194.4 970 0.71 150 ml/min 21.96

1535 - 6.92 1569 30.32 28.3 193.2 412 0.71 200 ml/min 22.18

1540 - 6.92 1582 30.66 7.4 198.6 50.9 0.71 350 ml/min 23.61

1545 2.50 6.92 1573 30.47 7.7 198.8 65.3 0.71 23.7

1550 - 6.92 1573 30.48 5.8 199.2 41.8 0.71 300 ml/min 24.01

1555 - 6.92 1563 30.27 5.6 200.5 44.9 0.7 23.14

1600 - 6.92 1562 30.35 5.1 200.2 24.9 0.7 200 ml/min 23.11

1605 - 6.92 1557 30.29 4.9 200.1 21.4 0.7 Clear 22.88

1610 5 6.91 1555 30.25 4.7 200.2 18.1 0.7 22.77

1615 - 6.91 1557 30.37 4.2 200.8 10.5 0.7 300 ml/min 23.2

1620 - 6.91 1555 30.33 4.1 202.1 11.4 0.7 300 ml/min 23.12

1625 - 6.92 1554 30.4 4.1 203.2 9.49 0.7 250 ml/min 23.12

1630 - 6.91 1552 30.36 3.9 202.1 15.5 0.7 23.06

1635 7 6.91 1590 30.34 4.4 206.3 7.42 0.72 300 ml/min 23.55

1640 - 6.92 1586 30.31 4.6 203.2 7.92 0.71 23.36

1645 - 6.92 1587 30.37 4.4 201.6 7.36 0.71 23.55

Collect Sample

Signed by: J. Meyers Date and Time 1/10/2006

Color / Odor / Water Level
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AI
Client: NAVFAC -Atlantic Well ID: NDAIMW09
Location: Vieques - AOC I Sample ID: WAI-GW09-06A
Event: MS/MSD: NO
Date: 1/11/06 Sample Team: J. Meyers
Weather: Partly cloudy, breezy, humid, M. Zamboni

occassional showers, 80 F
Total Depth: 48.05 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-) 18.81 FT.(BTOC) Date and Time: 1/11/06 0700
Water Column: 29.24 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 4.8 GAL. (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~5.75 GAL.
Purge Device: Proactive SS Monsoon pump with 3/8" teflon tubing.
Sample Time 0832 hrs
Sample Appearance Clear

FIELD PARAMETERS

Time
Purged

Vol.
(gals)

pH
Cond.

mmhos/cm
Temp.,

°C
DO
(%)

ORP
mV

Turbidity
NTUs

Salinity
ppt

0735 0 6.84 1562 29.1 15.6 161.9 684 0.78 Milky brown / 21.35

0740 1.00 6.82 1555 28.61 17.2 152.3 443 0.77 20.1

0745 2.00 6.82 1558 28.59 17.1 147.7 170 0.77 Clearing 250 ml/min 19.72

0750 2.50 6.92 1553 28.73 16.9 140.7 32.8 0.78 Clear 250 ml/min 19.97

0755 3.00 6.82 1551 28.79 17 136.5 23.7 0.77 Clear 250 ml/min 19.86

0800 4.00 6.82 1552 28.77 17.1 132.9 16.1 0.77 Clear 19.78

0805 - 6.81 1550 28.74 17.5 131 10.3 0.77 Clear 250 ml/min 19.71

0810 4.50 6.81 1549 28.74 17 128.6 8.61 0.77 Clear 250 ml/min 19.71

0815 - 6.82 1547 28.96 17.1 125.3 10.1 0.77 Clear 250 ml/min 19.83

0820 - 6.81 1536 28.81 17.6 124.1 4.47 0.77 Clear 250 ml/min 19.65

0825 5.5 6.81 1542 28.83 18.1 123.6 4.41 0.77 Clear 250 ml/min 19.73

0830 5.75 6.81 1542 28.95 18.1 122.7 3.88 0.77 Clear 250 ml/min 19.76

0832 Collect sample

Signed by: J. Meyers Date and Time 1/11/2006

Color / Odor / Water Level
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Appendix G 
In-Situ Permeability Test Data Sheets and 

Photographs 



Rw well radius - radial distance from center of well to normal K of aquifer
Rc casing radius - radius of the casing or other section of the well where the rise

of the water level is measured. If the water level rises in the screened or 
open section of the well with a gravel pack around it, the thickness and porosity
of the gravel envelope should be taken into account when calculating the 
equivalent value of Rc for the rising water level (Bouwer and Rice, 1976)

Confinement Depth Bottom of the aquifer
Hsat saturated thickness of the aquifer
Lw water column in well
Le screen length
C dimensionless parameter as a function of Le/Rw (from Bouwer and Rice paper)

Y(o) Y at t=0, on straight line drawn through points
Y(t) Y at t=t, on straight line through points

t time passed between Y(o) and Y(t), could be where straight line crosses x and y axes,
 must correspond with Y(o) and Y(t) data points

Definitions of Slug Test Calculation Symbols













































Lowering PVC slug into 
monitoring well for 
hydraulic conductivity test

Hydraulic conductivity 
testing in progress

Source: RI Field Sampling Event 
(Aug/Sept. 2004)

Source: RI Field Sampling Event 
(Aug/Sept. 2004)

ES072007002TPA 180357.RI.RI.AI

Groundwater Sampling and Hydraulic Conductivity Photographs
AOC I Remedial Invesitgation Report 

Vieques, Puerto Rico



 Appendix H 
Survey Data 



2000 (PA/SI) Field Investigation Survey Data - Surveyed 2001
Survey Data in UTM NAD 83 (m), Lat/Long, and Elevation in Meters and Feet.

Location ID North East Latitude Longitude
Elevation 
Ground 

(m)

Elevation 
Ground 

(ft)

SB-1 2006301.445 234279.345 18 7' 45.408" N 65 30' 40.448" W 9.894 32.46

SB-2 2006298.152 234280.143 18 7' 45.301" N 65 30' 40.419" W 9.836 32.27

SB-3 2006295.118 234286.818 18 7' 45.205" N 65 30' 40.191" W 9.891 32.45

SB-4 2006295.838 234291.036 18 7' 45.231" N 65 30' 40.048" W 9.793 32.13

SB-5 2006297.089 234296.390 18 7' 45.274" N 65 30' 39.867" W 9.610 31.53

SB-6 2006297.606 234298.974 18 7' 45.292" N 65 30' 39.779" W 9.513 31.21

SB-7 2006298.494 234302.069 18 7' 45.322" N 65 30' 39.674" W 9.415 30.89

SB-8 2006298.927 234304.662 18 7' 45.337" N 65 30' 39.586" W 9.330 30.61

SB-9 2006299.375 234307.409 18 7' 45.353" N 65 30' 39.493" W 9.251 30.35

SB-10 2006299.864 234309.636 18 7' 45.370" N 65 30' 39.417" W 9.193 30.16

SB-11 2006300.439 234311.937 18 7' 45.390" N 65 30' 39.339" W 9.181 30.12

SB-12 2006301.034 234313.933 18 7' 45.410" N 65 30' 39.272" W 9.156 30.04

SB-13 2006302.653 234316.072 18 7' 45.463" N 65 30' 39.200" W 9.123 29.93

SB-14 2006305.932 234318.294 18 7' 45.571" N 65 30' 39.126" W 9.089 29.82

SB-15 2006308.207 234318.116 18 7' 45.645" N 65 30' 39.133" W 9.107 29.88

SB-16 2006310.381 234315.888 18 7' 45.714" N 65 30' 39.210" W 9.202 30.19

SB-17 2006309.885 234311.262 18 7' 45.696" N 65 30' 39.367" W 9.275 30.43

SB-18 2006308.610 234306.430 18 7' 45.653" N 65 30' 39.530" W 9.238 30.31

SB-19 2006311.135 234302.754 18 7' 45.733" N 65 30' 39.657" W 9.223 30.26

SB-20 2006312.294 234297.992 18 7' 45.769" N 65 30' 39.819" W 9.318 30.57

SB-21 2006314.239 234300.849 18 7' 45.833" N 65 30' 39.723" W 9.348 30.67

SB-22 2006315.109 234304.156 18 7' 45.863" N 65 30' 39.611" W 9.357 30.70

SB-23 2006316.418 234313.033 18 7' 45.909" N 65 30' 39.310" W 9.083 29.80

SB-24 2006324.985 234310.827 18 7' 46.187" N 65 30' 39.389" W 9.062 29.73

SB-25 2006330.998 234306.633 18 7' 46.381" N 65 30' 39.534" W 8.967 29.42

SB-26 2006328.310 234292.593 18 7' 46.287" N 65 30' 40.010" W 9.406 30.86
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2004 (RI) Field Investigation Survey Data - Surveyed October 2004
Survey Data in UTM NAD 83 (m), Lat/Long, and Elevation in Meters and Feet.

Location ID North East Latitude Longitude
Elevation 
Ground 

(m)

Elevation 
Ground 

(ft)

MW-01 2006284.378 234301.327  18  7' 44.862678" N  65 30' 39.692729" W 10.749 35.27

MW-02 2006302.033 234307.737  18  7' 45.439438" N  65 30' 39.482999" W 10.528 34.54

MW-03 2006310.744 234313.919  18  7' 45.725351" N  65 30' 39.276880" W 10.598 34.77

MW-04 2006313.682 234300.434  18  7' 45.814887" N  65 30' 39.736688" W 10.657 34.96

MW-05 2006334.239 234303.277  18  7' 46.484396" N  65 30' 39.649578" W 10.615 34.82

MW-06 2006353.112 234284.750  18  7' 47.089687" N  65 30' 40.288212" W 10.593 34.75

MW-07 2006317.159 234305.919  18  7' 45.930352" N  65 30' 39.551822" W 10.717 35.16

SS-04 2006296.465 234290.731  18  7' 45.250895" N  65 30' 40.058592" W 10.341 33.93

SS-06 2006299.228 234297.779  18  7' 45.343854" N  65 30' 39.820270" W 10.084 33.08

SS-19 2006311.112 234302.477  18  7' 45.732248" N  65 30' 39.666050" W 9.810 32.18

SS-20 2006312.200 234297.583  18  7' 45.765439" N  65 30' 39.832947" W 9.886 32.43

SS-21 2006314.881 234299.777  18  7' 45.853569" N  65 30' 39.759599" W 9.927 32.57

SS-22 2006315.235 234304.182  18  7' 45.867038" N  65 30' 39.609987" W 9.922 32.55

SS-27 2006296.936 234315.875  18  7' 45.277375" N  65 30' 39.203966" W 9.682 31.77

SS-28 2006292.458 234310.947  18  7' 45.129621" N  65 30' 39.369413" W 9.797 32.14

SS-29 2006288.350 234303.805  18  7' 44.992894" N  65 30' 39.610327" W 10.002 32.82

SS-30 2006288.913 234295.750  18  7' 45.007615" N  65 30' 39.884458" W 10.146 33.29

SS-31 2006295.259 234280.940  18  7' 45.207364" N  65 30' 40.390913" W 10.439 34.25

SS-32 2006302.859 234272.343  18  7' 45.450575" N  65 30' 40.686735" W 9.883 32.42

SS-33 2006341.732 234275.276  18  7' 46.715555" N  65 30' 40.605055" W 9.579 31.43

SS-34 2006342.112 234288.033  18  7' 46.733563" N  65 30' 40.171502" W 10.057 33.00

SS-35 2006341.687 234304.955  18  7' 46.727244" N  65 30' 39.595995" W 9.924 32.56

SS-36 2006340.375 234321.272  18  7' 46.691846" N  65 30' 39.040611" W 9.373 30.75

SS-37 2006345.851 234324.845  18  7' 46.871426" N  65 30' 38.921678" W 9.457 31.03

SS-38 2006350.095 234309.095  18  7' 47.002418" N  65 30' 39.459145" W 10.247 33.62

SS-39 2006353.174 234295.026  18  7' 47.096257" N  65 30' 39.938892" W 10.030 32.91

SS-40 2006349.285 234280.546  18  7' 46.963424" N  65 30' 40.429381" W 9.705 31.84

SS-41 2006298.184 234293.704  18  7' 45.308089" N  65 30' 39.958306" W 10.235 33.58
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2005/2006 (RI) Field Investigation Survey Data - Surveyed March 2006
Survey Data in UTM NAD 83 (m), Lat/Long, and Elevation in Meters and Feet.

Description North East Latitude Longitude
Elevation 
Ground 

(m)

Elevation 
Ground 

(ft)

MW-08 2006334.84 234263.58 18  7' 46.486161" N 65 30' 40.999528" W 10.306 33.81

MW-09 2006356.87 234325.36 18  7' 47.229871" N 65 30' 38.909365" W 10.700 35.11

        AOC-I Survey Data.xls 3



Appendix I 
2004 IDW Disposal Information  

































































Appendix I 
2006 IDW Disposal Information 





























































1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



155



156



157



158



159



160



161



162



163



164



165



166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



187



188



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



206



207



208



209











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149


































	02733.pdf
	APPENDIX A - Boring Logs
	2000 (PA/SI) Soil Boring Logs - Surface/Subsurface
	2004 (RI) Soil Boring Logs - Surface/Subsurface
	2004/2005 (RI) Soil/Rock Boring Logs for Monitoring Wells

	APPENDIX B - Photographs of Rock Cores.pdf
	APPENDIX B - Photographs of Rock Cores
	MW-08 Rock Core photos-Pg1
	MW-08 Rock Core photos-Pg2
	MW-09 Rock Core photos-Pg1
	MW-09 Rock Core photos-Pg2


	APPENDIX D - Well Completion Diagrams.pdf
	APPENDIX D - Well Completion Diagrams
	2004 Well Completion Diagrams AOC I
	2005 Well Completion Diagrams AOC I


	APPENDIX E - Well Development Logs.pdf
	APPENDIX E - Well Development Logs
	2004 AOC-I Well Development Log
	2004 Well Development Logs MW-1
	2004 Well Development Logs MW-2
	2004 Well Development Logs MW-3
	2004 Well Development Logs MW-4
	2004 Well Development Logs MW-5
	2004 Well Development Logs MW-6
	2004 Well Development Logs MW-7

	2005 AOC-I Well Development Log
	2005 Well Development Logs MW-8
	2005 Well Development Logs MW-9



	APPENDIX F - Groundwater Sampling Data Sheets.pdf
	APPENDIX F - Groundwater Sampling Data Sheets
	2004 AOC-I Groundwater Sampling Logs AOC I
	2004 Groundwater Sampling Logs MW-1
	2004 Groundwater Sampling Logs MW-2
	2004 Groundwater Sampling Logs MW-3
	2004 Groundwater Sampling Logs MW-4
	2004 Groundwater Sampling Logs MW-5
	2004 Groundwater Sampling Logs MW-6
	2004 Groundwater Sampling Logs MW-7

	2006 AOC-I Groundwater Sampling Logs
	2006 Groundwater Sampling Logs MW-1
	2006 Groundwater Sampling Logs MW-4
	2006 Groundwater Sampling Logs MW-6
	2006 Groundwater Sampling Logs MW-7
	2006 Groundwater Sampling Logs MW-8
	2006 Groundwater Sampling Logs MW-9



	APPENDIX G - In-Situ Permeability Test Data Sheets and Photo.pdf
	APPENDIX G - In-Situ Permeability Test Data Sheets and Photographs
	Slug Test Definitions
	AOC-I Monitoring Wells In-Situ Permeability Test Data
	AOC-I Monitoring Well In-Situ Permeability Test Photos


	APPENDIX H - Survey Data.pdf
	APPENDIX H - Survey Data
	AOC I Survey Data
	2001 Survey Data
	2004 Survey Data
	2005/2006 Survey Data



	APPENDIX I - IDW Disposal Information.pdf
	APPENDIX I - IDW Disposal Information
	2004 IDW Disposal Information
	AOC I IDW Lab Data 11-1-2004
	AOC I Waste Profile Sheet 10-22-2004
	AOC I Non-Haz Waste Manifest 2-4-2005

	2006 IDW Disposal Information
	Water Lab Data TCLP Herbicides 1-30-06
	Water Lab Data TCLP GC/MS Semivolatiles 1-31-06
	Water Lab Data TCLP Pesticides 1-26-06
	Water Lab Data TCLP Herbicide 1-27-06
	Water Lab Data TCLP Herbicides 1-30-06
	Soil Lab Data TCLP Metals
	Soil Lab Data TCLP VOA
	Soil Lab Data TCLP SemiVOA
	Soil Lab Data TCLP ICR
	Soil Lab Data TCLP Full Pest
	Soil Lab Data TCLP Full Herb
	Soil Lab Data TCLP Herbs and Pest
	Soil Lab Data TCLP HERB & PEST Revised Narrative
	Soil Special Waste Profile
	AOC I Water BFI Acknoledgement of receipt 5-2-2006





